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INPUKA3

«30» p&¥ 2021 rona No féé/j’
O Buecenuu pononuenuid 8 OOIT COO

B cBa3u ¢ u3MeHeHMeM 3anpoca poauteneil M o0ydyarolMXCs, C LENbI0 OPHEHTAlMK y4eOHOro mpoliecca Ha 3anpockl
00yualoLMXcs U UX HHTEepPeChl Ha 00y4eHHe Mo NPOPHIsM,

[TPUKA3BIBAIO:

1. BHecTu onosnHenus B OCHOBHYIO 00pa3oBaTebHYH0 nporpamMmmy cpeaHero odiero oopasosanus (PI'OC) B cOOTBETCTBHH ¢
[Tpunoxennem Nel
2. 3amecrurenio aupekropa no UKT Crenauosoii T.B, pasmectuTh anHbli npuka3s Ha opuiManbHoM caiiTe yupexieHus.

Hupekrop MBOY «ECIL Ne 3y I".B.Bonoumna



[Tpunoxenue Nel
K IMpukazy Ne 122/3 ot 30.08.2021

«O BHecenun nononneHui B OOII COO»

1. Pa3gen 1.2.3 Ha CTp. 24 1ONMOJHHUTHb TEKCTOM: «B paMKax Apyrux npoduiield ypoBeHb U3YUYEHUs OTIEIbHBIX
npeaMeToB (0a30BbIN WK YTIYOJICHHBIN) ONPEeIseTCs B COOTBETCTBUH C YUEOHBIM IIJIaHOM TTPOQHUIII»

2. Paznen 1.2.3 na crp. 83 Ilpexmer «Maremaruka: ajgredpa M Hadaja MaTeMATHYECKOIO
aHaJn3a, reoMeTpHsD> JAONMOJHUTH TEKCTOM:

Ha yznyonennom yposne
[L1anupyemMbie pe3VabTAThl H3VUEHHUSI

MoayJis «Ajaredpa 1 HayaJla MAaTEeMAaTHYeCKOro anajau3a» 10 kiacc
JINYHOCTHBIE

Y ooyuarowezoca oyoym cghopmuposanni:
- YMEHHE SICHO, TOYHO, TPAaMOTHO HW3JilaraTh CBOM MBICIM B YCTHOW M MHUCHbMEHHOW peud, MOHMMATh CMBICI MOCTaBJICHHOW 3a/layw,
BBICTpanMBaTh apTYMEHTAIMIO, IPUBOIUTH MPUMEPHI U KOHTPIIPUMEDPHI;
- KPUTUYHOCTH MBIIIJICHUS, YMEHHE PACIIO3HABATH JIOTUUECKH HEKOPPEKTHBIE BHICKA3BbIBAHMS, OTJIMYATh TUTIOTE3Y OT (aKTa;
- MPEJICTaBJICHNUE O MAaTEeMATHYECKOW HayKe Kak cepe UeTOBEYECKOH JESTeNbHOCTH, 00 dTanax ee pa3BUTHA, O €€ 3HAYUMOCTH IS
Pa3BUTHS [IUBUIIA3AIUH.
Y obyuarowezocs moeym ovimo cihopmuposanvl:
- KPEaTUBHOCTh MBITIUICHHSI, THUIIMATHBA, HAXOAYUBOCTh, aKTHBHOCTh MPU PEIICHUA MaTEeMAaTHUYECKUX 3a/1a4;
- YMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3yJIbTaT Y4eOHON MaTeMaTUYECKON JeATeIbHOCTH;
- CMIOCOOHOCTH K YMOIIMOHAIbHOMY BOCHPUATHIO MAaTEMAaTUUECKUX 00BEKTOB, 3a/1a4, PEIICHUMN, PacCyKICHUI.
MeTanpeaMeTHbIe

PeryasstTuBHbIe
Ooyuarwowuiica nayyumes:



- UMETh NIEpBOHAYAJIbHBIEC MPECTABICHUS 00 HIEIX U O METO/IaX MATEMAaTUKH KaK YHUBEPCAILHOM $I3bIKE HAYKH U TEXHUKH, CPEJCTBE
MOJIETMPOBAHUS SIBIICHUN U TIPOLIECCOB;

- BUJIETh MATEMATHUYECKYIO 337]a4y B KOHTEKCTE MPOOJIEMHON CUTYallMH B IPYTUX AUCIMIUIMHAX, B OKPYXKAIOLIEH KU3HU;

- HAaXOJIUTh B Pa3IMYHBIX UCTOUYHHUKAX WH(MOPMAINIO, HEOOXOJUMYIO JJI PEIICHUs MaTeMaTUYeCKUX MpoOJieM, MPEJCTaBisTh €€ B
NOHATHOU (popMe, MPUHUMATH PEIICHUE B YCIOBUSAX HEMOJHON M M30BITOYHOM, TOUHON U BEPOSITHOCTHON MH(POPMAIINH;

- TOHMMATh W HCIOJIb30BaTh MaTeMaTHYECKUE CPEACTBA HAIISIAHOCTU (TpaduKy, AuarpaMmbl, TaONHIbI, CXEMbl U Op.) IS
WJUTFOCTPAIIAH, UHTEPIPETAIINH, ApTYMECHTAIIHH.

Oodyuarowuiica noayyum 603MOICHOCHb HAYUUMBCA:

- BBIJIBUTATh THITOTE3bI TIPH PEIICHUHN YUEOHBIX 3a/1a4, TOHUMATh HEOOXOUMOCTh X MTPOBEPKH;

- MPUMEHATH UHIYKTUBHBIC U JICTYKTUBHBIC CITOCOOBI pacCYXACHUI, BUACTh PA3IMYHBIC CTPATETHH PEIICHUS 3a]1a4;

- IOHUMATh CYITHOCTH AITOPUTMHYCCKUX MPEANUCAaHUN 1 YMEHHE JIEHCTBOBATh B COOTBETCTBUH C TIPEITIOKCHHBIM aJITOPUTMOM;

- CaMOCTOSITEIPHO CTABUTH IIEJTH, BEIOUPATh M CO3AaBaTh AITOPUTMBI JTSI PEIICHUST yIeOHBIX MaTEMAaTUIECKUX TIPOOIIEM;

- IJITAHUPOBATh M OCYIIECTBIIATH ICATCILHOCTh, HAMPABIICHHYIO HA PEIICHHE 3a/1a9 UCCIIEI0BATEILCKOTO XapaKkTepa.
IHo3HaBareJbHBIC

Ooyuarowuiica Hayuumcs:

- BBIJICJIATH CYIIECTBEHHOE U HECYIIIECTBEHHOE B TEKCTE 3a/1a4d, COCTABIISITH KPATKYIO 3alKUCh YCIOBUS 33/1a4H;

- MOJICJIMPOBATH YCIIOBUS TEKCTOBBIX 33714 OCBOCHHBIMHU CIIOCO0AMU;

- YCTaHABJIMBATh 3aKOHOMEPHOCTH M HCIIOJIb30BaTh MX MPU BHIMOJHEHUU 3aJlaHUui (MPOJODKATH Psifl, 3alOJTHATh MYCThIE KJIETKU B
TabuIle, COCTABISATh PABEHCTBA U PEIIATh 3a/1a4 MO0 AaHAJIOTHUH);

- OCYHIECTBJIATH CHHTE3 YHCJIOBOTO BBIpAXKEHHUS (BOCCTAHOBJICHHE ACGOPMHUPOBAHHBIX PABEHCTB), YCIOBHS TEKCTOBOW 3aJauu
(BOCCTaHOBIICHHE YCIIOBHS  TI0 PUCYHKY, CXeM€, KpaTKOU 3aIvCH);

- KOHCTPYHPOBaTh reoMeTpuueckre (UTYpPhl M3 3aJaHHBIX YacTed, AOCTpamBaTh 4YacTh 10 3aJaHHOW TeOMETpHUYeCKOW (QHTypHl,
MBICJICHHO JICIUTh TEOMETPUUIECKYIO0 (PUTYpY HA YaCTH;

- MOHUMATh WH(GOPMAIHIO, TIPEACTABICHHYIO B BHJIC TEKCTa, CXEMbI, TAOIHIIBI, JOMOJHATH TAOIMIIBI HEIOCTAIONIUMHU JTaHHBIMH,
HaxOJIUTh HYXHYIO HWH(GOPMAIHIO B yUeOHHUKE.

Oodyuarowuiica noayyum 603MONCHOCMb HAYUUMbCA:

- pemaTh 3a7a491 Pa3HbIMU CIIOCO0AMU;

- YCTaHaBJIMBATh MPUIUHHO-CIIEJACTBEHHBIC CBS3U, CTPOUTH JIOTUYECKOE PACCYXKICHUE, MPOBOJUTH AHAJIOTHMH W OCBAWBATh HOBBIE
MpUEMBI BBIYUCIICHUM,  CIIOCOOBI PEIIeHUs 3a1a4;

- BBIOUpaTh Hanbosee 3ppekTUBHBIE CITIOCOOBI BEIUUCICHUS 3HAUCHUSI KOHKPETHOTO BHIPAKECHUS;



- CONOCTAaBJIATh MH(OpPMALMIO, IPEACTABICHHYIO B pa3HbIX BUAAX, 0000maTh €€, MCIOIb30BaThb MPU BHINOJHEHUM 33JaHMM,
HNEPEBOAUTh UHPOPMALUIO U3 OJIHOTO BUJA B APYroi, HAXOAWUTh HYKHYK HH(OPMALMIO B CHPAaBOYHHMKAX, SHUUKIIONEIUSX,
HNnTepuere.
KomMMmyHuUKAaTHBHBIE
Ooyuarowuiica Hayyumes:
- COTPYAHUYATh C TOBApUIIAMU IIPH BBIIIOJIHECHUM 33JaHUI B IIape: YCTAaHABIMBATH OYEPETHOCTD ACUCTBUM;
- OCYLIECTBIATh B3AUMOIIPOBEPKY;
- 00CyXJ1aTh COBMECTHOE pelieHue (pe/iaraTb BapuaHThl, CPABHUBATH CIIOCOOBI BEIYUCICHUS WU PELICHHS 33/1a4H);
- 00BbEIUHATD MMOJTYYEHHBIE PE3YJIbTaThI;
- 33J1aBaTh BOMPOCHI C LEIBIO MOJIyUYeHUs HY>KHOW nH(pOopManuu.
Oodyuarowuiica noayuum 603MONCHOCMb HAYUUMbCA:
- YUYUTHIBATh MHEHHUE MAPTHEPA, APTYMEHTHPOBAHO KPUTUKOBATH JOMYIIEHHbIE OLIMOKH, 00OCHOBBIBATH CBOE PELICHUE;
- BBITIOJIHATH CBOIO YacTh O0S3aHHOCTEN B X0J1€ TPYNIIOBOM padOThI, yYUThIBask OOLIMI IJ1aH IEUCTBUI U KOHEUHYIO LENb;
- 33/1aBaTh BONPOCHI C LIEJbIO MJIAHUPOBAHUS XOJa PELIEHUs 3aJadyu, (OpMYJIUpPOBaHUS MMO3HABATEIbHBIX 1I€JIEH B X0/€ MPOECKTHOU
NEATEIIBHOCTH.
IIpeamerHble
TpeboBanust K NpeaMETHBIM pe3yJbTaTaM OCBOEHHS YINIyOJIEHHOro YpoBHA mpeamera «Martemartuka: anredpa U Hadaja
MaTEMaTHYECKOI0 aHajin3a, TEOMETPHUs» MOAPa3yMEBaIOT 00s3aTeIbHOE OCBOCHHE 0a30BOr0 YPOBHS € €0 YIIIyOJIEHUEM

Tema Yriy0JieHHbI YPOBeHb

Oobyuarowuiica Hayyumcs Obyuarowuiica noayuum 603IMOHCHOCHIb HAYUUMBCA:
Dnemenmut — CBOOOJHO OMEPUPOBATH MOHITUIMU: KOHEUHOE MHOYKECTBO, JICMEHT — OIEepPHUPOBATH MOHATHUEM OTIPEACIICHNS, OCHOBHBIMU BUJAMU
meopuu MHO>KECTBA, ITOJIMHOKECTBO, TIepecedeHne, 0ObEJMHEHNE 1 PA3HOCTh onpeJieJIeHIH, OCHOBHBIMH BHIaMH TEOPEM;
MHOJHCECME U MHOXKECTB, — IIOHUMATh CYTh KOCBEHHOI'O 10KA3aTEILCTBA;
Mamemamutieck | — TPUMEHATH MCIIOBbIE MHOXKECTBA Ha KOOPIMHATHOM NPAMO, OTPE3OK, — ONePHPOBATH OHATHUSMH CUETHOTO M HECUETHOTO MHOMKECTBA;
Oll 102UKU WHTEPBaJ, MOIyHHTEPBAI, IPOMEKYTOK C BHIKOJIOTON TOYKOH, — NPHMEHSTH METO MATEMATHUECKOH HHYKIIMH /TSl TIPOBE/IEHHS

rpauuecKoe NpeACTaBICHNE MHOXKECTB Ha KOOPAMHATHOH IIOCKOCTH;

— 3aJaBaTh MHOXXECTBA IIEPEYUCIICHUEM U XaPaKTEPUCTUIECKUM CBONCTBOM;

— OIlepUpPOBATh MOHATUSAMHU: YTBEPKICHUE, OTPULIAHUE YTBEPKICHHUS],
VICTUHHBIE U JIOKHBIE YTBEPKICHUS], IPUUHHA, CIIEICTBUE, YACTHBIN CIlydail
00111ero yTBepKICHUS, KOHTPIIPUMED;

— TIPOBEPATH NPUHAAIEKHOCTD HIEMEHTa MHOXKECTBY;

— HaxoIUTh NepeceyeHrne U 00beTUHEHUE MHOXKECTB, B TOM YHCIIE
NpeACTaBICHHBIX T'paQMUecK Ha YUCIOBOM MPSAMOM U HAa KOOPAMHATHOMN
IIJIOCKOCTH;

PacCyXICHUH 1 JOKa3aTeJILCTB U MPH PEIICHUH 3a/1a4.

B noeceonesnoii orcuznu u npu uzyyenuu opyaux npeomemos:

— KCIOJIb30BaTh TEOPETUKO- MHOXKECTBEHHBIH S3bIK U S3bIK JIOTUKH
JUTSL OTIICAHUS PeabHBIX MPOIECCOB U SABJICHUH, PU PEIICHUU
3a/1a4 PYrux YYeOHBIX IPEIMETOB.




MPOBOJMTH J0Ka3aTeIbHbIC PACCYXKACHHUS I 000CHOBaHMS UICTUHHOCTH
YTBEPKACHUH.

B nosceonesnoii srcusnu u npu uzyueHuu Opyaux npeomemos:

HCIIOJb30BAaTh YMCJIOBBIC MHOXKCCTBA Ha KOOp,Z[PIHaTHOﬁ HpﬂMOfI " Ha
KOOpHI/IHaTHOfI TIJIOCKOCTH AJid OIMMCaHu PCAJIbHBIX MMPOLICCCOB U ﬂBJ’IeHHﬁ;
IMPOBOJUTH JOKA3aTCJIIbHBIC PACCYKACHUA B CUTYyallUAX MOBCCIHEBHOMU
JKU3HHU, IPpU PpCUHICHNUHU 3a1a4 U3 APYTUX NPCIAMETOB.

Yucnha u
sbIpadCeHUA

CBOOOHO OTIEPHUPOBATH MOHATUSAMH: HATYPAITBHOE YHCIIO, MHOKECTBO
HAaTypaJbHBIX YUCEI, LEN0E YUCI0, MHOXKECTBO LIEIBIX YHCEIT,
OOBIKHOBEHHAs P00k, IECATHYHAS IPOOh, CMEIIIAHHOE YHUCIIO,
palMOHAIBHOE YHCII0, MHOXKECTBO PAIlIMOHAIBHBIX YHCEN, UPPAIIMOHAIBHOE
YHUCI0, KOPEHb CTETICHH N, NIEUCTBUTEIBHOE YUCII0, MHOKECTBO
JIEHCTBUTEIIBHBIX YHCEI;

JTIOKa3bIBaTh U UCIIOIB30BATh MPU3HAKYU JICTUMOCTH CYMMBI U
MPOU3BEACHUS IPU BBIITOJIHEHUH BBIYUCICHUN U PELLICHUU 33]a4;
BBINIOJIHATH OKPYTJICHUE PAMOHAIBHBIX U UPPALMOHATIBHBIX YHCEI C
3aJJaHHON TOYHOCTBIO;

CPaBHHBATH JCHCTBUTEIBHBIC YHCIA PA3HBIMH CIIOCO0aMU;
YIHOPSI0OYHMBAThH YHCIIA, 3aMCAHHBIC B BUIC OOBIKHOBEHHOM U JICCATUYHOMN
JIpo0OH, YKCia, 3aMUCaHHBIC C UCIIOJIb30BAHUEM apU(PMETHYECKOTO
KBaJIPATHOTO KOPHS, KOPHEH CTEIeHU OObIie 2;

Haxoautb HOJI u HOK pa3HbiME CrIOCOOaMHU U MCIIOJIb30BaTh MX PU
pelIeHun 3a1ay4;

BEITIOJTHSTH BEIYHCICHHS U IPe0o0pa30BaHUs BEIPAKEHUH, COAEPIKAIIUX
JIEUCTBUTEIIBHBIEC YUCIIA, B TOM YUCJIE KOPHU HATYpaJbHBIX CTEIICHEH;
BBITIOJHSTH CTaHIAPTHBIE TOXK/IECTBEHHBIE MPE00pa3OBaHUs
TPUTOHOMETPUYECKUX, JIOTapU(PMHUUCCKUX, CTEIICHHBIX, UPPAIIUOHATIBHBIX
BBIPAKECHUH.

B nosceonesnoii orcuznu u npu uzyyenuu opyaux npeomemos:
— BBITIOJIHATH U OOBSACHSITH CPABHEHUE PE3yIbTATOB BBIYMCICHUHN MPH

PCHICHUH MPAKTUYCCKUX 3a/1a4, B TOM YHUCJIC HpI/I6J'II/I)K6HHI>IX BBI‘IHCJ'IGHPIﬁ,
HCIIOJIB3YS PA3HBIC CITIOCOOBI CpaBHeHI/If/’I;

3alUCbIBATh, CPABHUBATD, OKPYTJIATH YHUCJIIOBBIC JAHHBIC PCAJIbHBIX
BCJIMYUH C UCIIOJIb30BAHUEM PAa3HBIX CUCTEM U3MEPCHUA,

COCTAaBJIAATh U OUCHUBATH pa3HbIMU crnoco0aMu YKCIIOBbIE BBIpaXXCHUA IIPpU
PEUICHUH MMPAKTHYCCKUX 3a4a4 1 3aaa4 U3 JPpYyrux y‘Ie6HLIX mpeaAMETOB.

—CcBOOOIHO ONEPHUPOBATh YUCIOBBIMU MHOKECTBAMHU IIPH PELICHUU
3aj1ad;

—IOHMMATh IPUYHUHBI U OCHOBHBIE UICH PACIIMPEHUS YHCTOBBIX
MHOYECTB;

—BJIa/IETh OCHOBHBIMH MOHATHSAMHU TEOPUH JETUMOCTH IPU
PCIICHUM CTaHAAPTHBIX 3aa4

—HMeTh 0a30BbIe MpeACTaBJICHUA O MHOXCECTBE KOMIIUICKCHBIX
YHCeT;

—CBOOOIHO BBIMIOJHATH TOXIECTBEHHBIC TPEOOPa30BAHUS
TPUTOHOMETPUUECKUX, TOTAPUPMHUICCKHX, CTETIEHHBIX
BBIPAKCHUI;

—BiageTh popmynoit Onaoma HeroToHa;

—IPUMEHSTH NIPY PElICHUH 3ajad eMmHble 1po0u;

—BJIAJACTh ITOHATUAMU HpHBOI[PIMbIﬁ u HCHpHBOI{HMBIﬁ MHOTI'OYJICH
Y IPUMEHSTH UX IPU PEIICHUH 3a1a4;

—IPUMEHSTH NP perieHnH 3a1ady OCHOBHYIO T€OpeMy alreOpsl.




Ypasnenusa u
Hepaesencmea

— cBOOOJHO OTIEPHPOBATH MTOHITHUSAMU: ypaBHEHHE, HEPABEHCTBO;

— pemiath pa3HbIe BUIbI YPaBHEHUH 1 HEPABEHCTB U X CHCTEM, B TOM UHCIIE
HEKOTOpbIe ypaBHEHUs 3-i u 4-i1 cTeneHe, ApoOHO-pallMOHATILHEIE U
UppanroHaIbHbIE;

— OBIAJIETh OCHOBHBIMH THIIAMH MTOKAa3aTeIbHBIX, JOrapu(QMUIECKUX,
HppanrOHaIbHBIX, CTETICHHBIX YPaBHEHUH U HEPABEHCTB U CTAaHIAPTHBIMHU
METOJIaMH HX PEIICHUH U MPUMEHSTh WX MPH PEIICHUH 3a/1a4;

— IPUMEHATH TeopeMy be3y K peleHuto ypaBHEHHI;

— TPUMEHSTH TeopeMy Buera [uist pemeHuss HeKOTOPHIX YPaBHEHHUN CTETIeHN
BBIILIE BTOPOH;

— BIAJETh METOJaMH PEIICHNUs YpaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMpPATh METOJI pellieHHs] 1 000CHOBBIBATH CBOU BBHIOOD;

— HCIIOJIb30BaTh METOJ UHTEPBAJIOB /ISl PEILICHHsI HEPABEHCTB, B TOM YHUCIIE
IpoOHO-paIIOHATIBHBIX U BKIIOYAIONINX B ce€0s MppallMOHAIbHBIE
BBIpa)KEHMUS,

— BIAJCTH Pa3HBIMU METOaMH J0Ka3aTeIhCTBA HEPABEHCTB;

— pemiath ypaBHEHHS B LENBIX YHCIIAX;

— m300pakaTh MHOKECTBA Ha TUIOCKOCTH, 33/1aBaeMble YpaBHEHUSIMH,
HEPaBEHCTBAMU U MX CHCTEMaMHU;

— CcBOOOJHO HCIIONIB30BATH TOXKJCCTBEHHBIEC MTPe0Opa3oBaHusl IPU PEILICHAN
YPAaBHEHUM U CHCTEM ypaBHEHU.

B nosceonesnoii orcuznu u npu uzyyenuu opyaux npeomemos:

— COCTaBIIAATh M pPEIIaTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPH PEIICHUN
3a/1a4 JPYTuX y4eOHBIX MPEIMETOB;

—  BBITIONHSATH OIEHKY ITPABIONOI00US PE3yIbTATOB, MOITYy4aeMbIX IIPH
pelleHAN pa3IMYHbIX YpaBHEHHUN, HEPABEHCTB U MX CUCTEM TP pEeIlICHHN
3aj]a4 IPYTUX y4eOHBIX MPEMETOB;

— COCTaBIISITh YPaBHEHHE, HEPABEHCTBO MJIM UX CHCTEMY, OTIHCHIBAIOIIHE
peaNbHyIO CHTYaIUIO MM MPUKJIaTHYIO 33/1a4y, HHTePIPETUPOBATh
MOJTy4YeHHBIE PE3YIIbTATHL,

— HCIIOJIB30BaTh NPOrpaMMHBIE CPECTBA IPU PEILICHUN OTAEIBHBIX KJIACCOB
yYpaBHEHUI 1 HEPABEHCTB.

— cBOOOTHO ONpPEeNATh TUI U BEIOMPATh METO PEIICHUS
MOKA3aTeNbHBIX U JIOrapu(MUUECKIX YPABHEHUH 1 HEPABEHCTB,
UpPpaLMOHAIbHBIX YPAaBHEHUH U HEPAaBCHCTB,
TPUTOHOMETPUYECKUX YPAaBHEHUM U HEPABEHCTB, UX CUCTEM;

— CBOOOJHO peliaTh CUCTEMBI JINHEWHBIX YPaBHEHUH;

— BBIOMPATh METO/I PEILICHUS [TOKAa3aTeIbHBIX U JIOTapU(OMUIECKUX
YpaBHEHUI U HEPABEHCTB, UPPAllMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB, TPUTOHOMETPUUECKUX YPAaBHEHUI U HEPABEHCTB, UX
CHCTEM;

— CBOOOHO periaTh CUCTEMBI TMHEHHBIX ypaBHEHHUI;

— UMETh IPEACTaBICHUE O HEPABEHCTBAX MEXIY CPEIHUMHU
CTCIICHHBIMHU.

Dynkyuu

— BIIQJICTh MOHATUSMH: 3aBUCIMOCTb BEJIMYHH, (PYHKIHS, apTyMEHT U
3Ha4YCHHE (PYHKITHH, 00JIACTH OTIPEIEIICHIS I MHOKECTBO 3HAUCHHIA
GbyHKIUY, TpaQuK 3aBUCUMOCTH, rpaduK GYHKIIUH, BO3pacTaHUE Ha

—BJIaJICTh IOHATHUEM aCUMIITOTEI U YMETh €10 IPUMCHATDH IIPU
PEIICHUM 3a1a4.




YHCJIOBOM MPOMEXYTKE, yObIBaHHE HA YUCIOBOM IIPOMEKYTKE; YMETh
NPUMEHSTH 3T MOHATHS IIPU PELICHUH 3a/ay;

BJIAJIETh MTOHATHEM CTENECHHAS (QYHKIMSA; CTPOHUTH €€ rpauiK U yMETh
INPUMEHSTH CBOMCTBA CTENEHHOM (DYHKITMH IPH PEIICHUN 3a/1a4;
BJIAJICTh MOHATHSAMH TOKa3aTesbHas QYHKINS, IKCTIOHEHTA; CTPOUTH UX
rpauKu ¥ yMETh IPUMEHATH CBOHCTBA ITOKA3aTENbHON (DYHKIIMHU TTPH
pelLeHNH 3a/1aY;

BJIaJICTh MOHATHEM Jorapupmudeckas QyHKIUS; CTPOUTH €€ rpaduK 1
YMETh PUMEHSTH CBOMCTBA JIOTrapuPMHUIECKO (QYHKIMN NIPH PEILICHUN
3ajad;

BJIJIETh MOHATHUSAMH TPUTOHOMETPHUYECKUE (DYHKIINU; CTPOUTH UX TPAPUKH
¥ YMETh NPUMEHSTH CBOMCTBA TPUTOHOMETPHYECKUX (PYHKIUH IPH
peLIeHUH 3a/1a4;

NPUMEHSTH TIPH PEIICHNH 3371a4 CBOWCTBA (PYHKIHUI: YETHOCTB,
NEPUOJUYHOCTD, OTPAHMYEHHOCTB;

NPUMEHSTH TIPU PEIICHUH 3a/1a4 TpeoOpa3oBaHus ITpapuKoB QyHKIIHIA;
BJIaJICTh MOHATHSMH YMCIIOBAs NIOCIIE0BATEILHOCTD, ap(METHUECKAs 1
reoMeTpHruecKast poTrpeccHs;

B nosceonesgnoii srcusnu u npu uzyyeHuu Opyaux y4eOHuix npeomemos.

OTIpeNeJIATh 10 rpadKaM U MCIIOIb30BaTh VI PELICHUS TPUKIIAIHBIX
3aJa4 CBOICTBA peasbHBIX MIPOLIECCOB U 3aBUCUMOCTEH (ITPOMEXKYTKU

BO3pACTaHus M yObIBaHUsI (DYHKIINH, U T.I1.);

MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHON MTPAaKTUYECKOMN
CUTYaIlH.

Cmamucmuka u
meopusn
eéeposmHuocmel,
J102UKa u
KOMOuHnamopuxa

OTIEpUPOBATH OCHOBHBIMH OMKCATEIHHBIMHI XapaKTEPUCTUKAMH YHCIIOBOTO
HaOOpa, MOHATHUEM TeHepabHass COBOKYITHOCT M BRIOOPKOU U3 HEe,
OTIEpUPOBATH TOHITHSIMH: YaCTOTa M BEPOSITHOCTH COOBITHS, CYMMa U
MIPOU3BE/ICHUE BEPOSITHOCTEH, BBIYUCIIATh BEPOSTHOCTH COOBITHIA Ha
OCHOBE TI0/ICUETa YNCJIa UCXO/I0B;

BJIaJIETh OCHOBHBIMH TMOHATHSAMH KOMOMHATOPUKH U YMETh MX PUMEHSTh
TIPH pPeIIeHUH 33124,

UMETH MPEJICTaBICHNE 00 OCHOBAX TEOPHH BEPOSTHOCTEH;

HMMETh MPEACTABICHUE O TUCKPETHBIX U HEMPEPHIBHBIX CIIyYailHBIX
BEIIMYMHAX U PACIPEICICHUIX, O HE3aBUCUMOCTH CIyYalHBIX BETUYHH;
MMETh TIPEICTABICHNE O MATEMAaTUUECKOM OKHUIAHUHU U TUCIICPCUU
CITy4ailHBIX BEJIMYMH;

HUMETH NPEACTABICHNUE O LIEHTPAIBHOM MPEAETBLHON TEOPEME;

MMETh IpeACTaBIEHHE O BEIOOPOYHOM KO3 uIreHTe
KOPpEJISLUU U JINHEWHO! PErpecchy;

MMETH MPEACTaBICHNE O CTATUCTUYECKUX TUIIOTE3aX U IPOBEPKE
CTaTHCTUYECKOMN TUIIOTE3bI, O CTATUCTUKE KPUTEPHS U ee
YpOBHE 3HAUNMOCTH;

HUMETH MPEACTABIEHNE O CBA3HM SMIMPUIECKUX U TEOPETUIECKUX
pacnpeneneHuii;

MMETH NPEACTABIEHNE O KOAUPOBAHWUH, ABOUYHOH 3aMNCH,
JIBOMYHOM JIEPEBE;

BJIaJIETh OCHOBHBIMH TIOHSTHUSIMU TeOopHH TpadoB (rpad,
BepIINHA, peOpo, CTeNeHb BEPIIUHBI, TyTh B rpade) U yMeTh




— HUMCTb NPCACTABICHUC O COBMECCTHBIX paCpCACICHUAX Cﬂy‘{aﬁHLIX OPUMCHATH UX IMPU PCHICHUM 3a1a1;

BCJIMYWH; — HMMETh IPEJICTABIICHHUE O JIEPEBhSIX U YMETh IPUMCHSTh MIPH
B nosceonesnoii srcusnu u npu uzyyeHuu Opyaux npeomemos. pelieHny 3aaadq;
—  BBIYHCIATH WIN OLIEHUBATh BEPOSITHOCTH COOBITHN B peaTbHOM JKU3HU; — BIAJETh OHATHEM CBSI3HOCTD M YMETh IPUMEHATH KOMITOHEHTHI
—  BBIOMpATh METOBI OAXOISAICTO MPEACTABICHUS U 00pa0OTKH JaHHBIX. CBSI3HOCTH IIPU PELIEHUH 3a/1a4;
— YMETh IPUMEHATh METOJ] MATEMaTHYECKON HHIYKIIHH.
Texcmogule — peliaTh pa3HbIe 3aJa4d MOBBIIICHHON TPYIHOCTH; —YMEHHE MPUMEHSATH Ha IIPAKTUKE MOJIYYCHHbIEC PAHHEE 3HAHMUSL.
3a0auu — aHATM3WPOBATh YCIOBUE 3aauH, BHIOMPATh ONTHMAIbHBIN METOJI PEIICHUS

3a/1a4M, pacCMaTpUBas pa3InyHbIe METOABI;

— CTPOWTB MOJIENb PEIICHUS 3a1a4l, IPOBOANTE JOKa3aTEIbHBIE
paccyXIeHUs IPU PELICHUN 3a1a4H;

— pemaTh 3afa4yy, Tpedyromue nepedopa BapuaHTOB, IPOBEPKHU YCIOBHH,
BBIOOpa ONTUMAJIBHOTO PE3YNbTaTa;

— aHaTU3MpPOBaTh M UHTEPIIPETUPOBATH MOTYUECHHBIE PEIICHUS B KOHTEKCTE
YCIIOBUS 33/1a4H, BBIOMPATh PEUICHUS, HE TPOTHBOPEUAINE KOHTEKCTY;

— TEpeBOAUTH MPH PEUICHUH 3aJa9i HH(POPMALIUIO U3 OXHOW (POPMEI 3aITUCH
B JIPYTYIO, UCIIOIB3Ys MPH HEOOXOIUMOCTH CXEMBI, TAOIHUIIBI, TPaQHKH,
JarpamMMmsl.

B noeceonegnoii srcusnu u npu uyuenuy Opy2ux npeomemos:

— pemarb MIpaKTHYECKUE 3a1a4M U 3a[Ja4X U3 APYTUX MIPEIMETOB.

Hcmopu;l — HUMCTb NPCACTABIICHUC O BKJIA/JIC BHIJAIOUNIUXCA MAaTCMATUKOB B Pa3BUTHUC — YMCHHUEC NPUMCHATH Ha IPAKTUKE NOJIYUYCHHBIC PAHHCC 3HAHUA.
mamemamuxku HaYyKH,

— I[IOHUMATh POJIb MATCMATHUKH B PA3BUTUHN Poccun.

Moayas «I'eomerpus» 10 kiace
JIN4YHOCTHBIE

Y ooyuarowezoca 6yoym cghpopmupoeansi:

- YMEHHE SICHO, TOYHO, TPAMOTHO HW3JIaraTh CBOM MBICIM B YCTHOW W MHCHMEHHOW pEYM, TOHMMATh CMBIC ITOCTABJICHHOW 3a/JadH,
BBICTPAMBaTh apTyMEHTAIIUIO, TPUBOJIUTH PUMEPHI U KOHTPIIPUMEDHI;

- KPUTHYHOCTH MBIIIJICHUS, YMEHHE PACIiO3HABATH JIOTHYECKH HEKOPPEKTHBIE BBICKA3BIBAHMS, OTJIMYATh THIIOTE3Y OT (haKTa;

- TMPEJICTaBJICHNUE O MAaTEeMATHUYECKOW HayKe Kak cdepe 4eTOBEYECKOM JESITENIBHOCTH, 00 dTanax ee pa3BUTHUS, O €€ 3HAYMMOCTH IS
Pa3BUTHS [IUBUIIH3AIUN;



Y ooyuarowezoca mozym ovims chopmuposeansi:

- KPEaTUBHOCTh MBIIIUICHUS], UHUIIMATUBA, HAXOUYUBOCTb, aKTUBHOCTb MPHU PEIICHUH MAaTEeMAaTUUYECKUX 3a/1a4;

- YMEHUE KOHTPOJIUPOBATH MPOIECC U pPe3yIbTaT yueOHOM MaTeMaTHUeCKOU eATeTbHOCTH;

- CITOCOOHOCTH K SMOITMOHAIbBHOMY BOCHPUSTHIO MAaTEMAaTHYECKUX OOBEKTOB, 3a/1a4, PEIICHUHN, pacCyKIACHHM.
MertanpeaMerHble

PeryasitTuBHbIe

Ooyuarwowueca nayuwamcs:

- IMETh TIEPBOHAYATIBLHBIC TIPEICTABICHUS 00 MIESIX U O METO/IaX MaTEeMAaTUKH KaK YHHBEPCAIIHHOM SI3bIKE HAYKU U TEXHUKHU, CPEICTBE
MOJICTUPOBAHUS SBJICHUHN U MIPOIIECCOB;

- COOTHOCHUTPH a0CTPAKTHBIC TEOMETPUUCCKIE TIOHATHS U (DAKTHI ¢ peaTbHBIMU KU3HCHHBIMA OOBEKTAMHU U CUTYAIHSIMHU;

- UCMOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpP AJIsl pelIeHUs 3a7ad MPAKTUYECKOTO COJIEPIKAHUS U3 APYTUX
o0acTell 3HaHUH;

- HaxOJUTh B PA3JIUYHBIX UCTOYHUKAX WH(OpMAIHMIO, HEOOXOAUMYIO ISl PEIICHHUS MaTEMAaTHUUYECKUX MPOOJIEM, MPE/ICTABIATh €€ B
MOHSITHOW (popMe, IPUHUMATh PEIICHUE B YCIOBUSIX HETIOTHON U M30BITOYHOM, TOYHON U BEPOSITHOCTHON MH(MOpMAITUH;

- TIOHMMaTh M HCIOJb30BaTh MAaTEMAaTUYECKHE CPEACTBA HATIAIHOCTH (Tpaduku, AUarpaMMbl, TaOJIUIBI, CXEMbl W JAp.) I
WUTIOCTPALIMK, UHTEPIPETALINH, apTyMEHTAIIUH;

Oobyuarwowueca noayuam 03MOHCHOCIMb HAYUUMBCA:

- YMEHUE BBIIBUTATh TUIIOTE3bI MPU PEIICHUH YYEOHBIX 3a/1a4, IOHUMATh HEOOXOAMMOCTh UX TIPOBEPKH;

- YMEHUE PUMEHSTh UHAYKTUBHBIE U JIETyKTUBHBIE CITOCOOBI pACCy>KJICHH, BUJIETh Pa3IUYHbIC CTPATETUU PEIICHUS 3a/1a4;

- IOHUMAaHUE CYITHOCTH aITOPUTMUUYECKUX MPEANUCAHUN U YMEHHE ICMCTBOBATh B COOTBETCTBUM C MPEIJIOAKEHHBIM aJITOPUTMOM;

- YMEHHE CaMOCTOSITEIbHO CTABUTh II€JIM, BRIOUPATh U CO37aBaTh AJITOPUTMBI JIJI PEIICHUS YUYEOHBIX MaTEMaTUUECKUX MPOOIeM;

- YMEHHE TUIAaHUPOBATh U OCYIIECTBIATh JEATEIBHOCTh, HAITPABJICHHYIO HAa PEILICHHE 3a]1au UCCIEA0BATEILCKOTO XapaKTepa.
ITo3naBarebHBbIE

Ooyuarouwueca Hayuamcs:

- BBIJICJIATH CYILIECTBEHHOE U HECYIIECTBEHHOE B TEKCTE 3aJ]a4H, COCTaBIISATh KPATKYIO 3aMUCh YCIOBUS 3a]1a4u;

- YCTaHABJIMBATh 3aKOHOMEPHOCTH U UCTIOJIb30BATh UX IPHU BHITIOJTHEHUH 3aJaHUM, pelIaTh 3a/la4uu 110 aHAJIOTHUH;

- OCYIIECTBIISATh CUHTE3 YCJIOBUS 3a7a4M (BOCCTAHOBJIEHUE YCIOBUS MO PUCYHKY, CXEME, KPaTKOW 3alUCH);

- KOHCTPYMpPOBaTh reoMeTpuueckue (UTYphl W3 3aJlaHHBIX YacTed, JOCTpamBaTh 4YacTh JO 3aJaHHOW TeOMETpUuYecKou (Urypsl,
MBICJICHHO JICIUTh TEOMETPUUYECKYIO (PUTYPY Ha YaCTH;

- CPaBHUBATh M KJIACCU(PUIIUPOBATH T€OMETPHUECKUE (PUTYPHI 10 3aJaHHBIM KPUTEPUSIM;



- IOHMMaTh MH(OPMAILUIO, MPEACTABICHHYIO B BUAE TEKCTA, CXEMbl, TAOJMLbI, AOMOJHATH TAOJIUIBl HEJOCTAIOIIMMU JTaHHBIMH,
HaXOAUTh HYKHYIO0 HH(POPMALIUIO B yUEOHUKE.

Oobyuarougueca noyuam 603MO0HCHOCHb HAYUUMbCA:

- MOJIEJIMPOBATh YCIIOBHS 3a7a4 Ha YEPTEKE;

- pelaTh 3aJja4i pa3HbIMU CIOCOOamu;

- YCTaHaBJIMBaTh NPUYUMHHO-CIIEIACTBEHHBIE CBA3H, CTPOMUTH JIOTMYECKOE PACCYXKIECHUE, ITPOBOJIUTH AHAJIOIMM M OCBAMBATh HOBBIE
CIOCOOBI 1 METO/bI PELICHU 3a4a4;

- IPOSIBJIATH O3HABATEIBbHYIO MHULIMATUBY NIPU PEIIEHUN HECTAHAAPTHBIX 33/1a4;

- BEIOMpaTh Hanbosee 3EeKTUBHBIE CIOCOOBI PEIICHNUS;

- CONOCTAaBIATh WH(GOPMAIIMIO, TMPEACTABICHHYI0O B pa3HBIX BHUAaX, 0000maTh €€, HCIONb30BaTh NPU BHIOJHEHUH 3aJaHHM,
MEePEBOANTH MHPOPMALIUIO U3 OJTHOTO BHJIa B IPYTOM, HAXOIUTh HY>KHYIO HH(POPMALIMIO B JE€TCKOM 3HIMKIOoNEe nU, HTEepHEeTe.
KoMmyHnkaTuBHbBIE

Ooyuarowueca Hayuamcs:

- COTPYAHUYATh C TOBAPUILIAMU IIPH BBIITOJIHEHUH 33JaHUI B IIape: YCTaHABIMBATh OUEPENHOCTD JICHCTBHIA;

- OCYILIECTBIISATh B3aUMOIIPOBEPKY;

- 00Cy>X/1aTh COBMECTHOE pelleHue (pearaTh BapuaHThl, CPABHUBATH CIIOCOOBI BBIUUCIICHUS WM PELICHUS 334K );

- 00BEANHATH MOIYYEHHBIE PE3yNbTaThl (IIPU PEIICHUH KOMOMHATOPHBIX 3a]1a4);

- 33J1aBaTh BOMPOCHI C LIEJIBIO MTOJIy4YE€HUs HY>KHOM HH(pOopMaLuu.

Oobyuarowueca noayuam 603MOMHCHOCHb HAYYUMbCA:

- YUUTHIBATh MHEHHUE MAPTHEPA, APTYMEHTHPOBAHO KPUTUKOBATH JOMYIIEHHbIE OIIMOKH, 00OOCHOBBIBATH CBOE PELICHUE;

- BBITIOJIHSATH CBOIO YacTh O0S3aHHOCTEN B X0J1€ TPYNIIOBOM padOThI, yUUThIBas OOUIUH TUIaH JEHCTBUIA U KOHEUHYIO 1IEJb;

- 33J1aBaTh BOMPOCHI C LEJbI0 MIAHUPOBAaHUA XOJAa PelIeHUs 3a1aud, (OPMYIUPOBAHMS MMO3HABATENBHBIX LEEe B X0/€ MPOEKTHOU
NEATEIIBHOCTH.

IIpeameTHbIE
Tema Yri1y0JIeHHbI YPOBeHb
Obyuarowuiica nayuyumces Obyuarowuiica noayuyum 603MOHCHOCHIb HAYYUMbCA:
BBenenne B | — BIaJeTh TEOMETPUUCCKUMU OHSATUSMU IPHU PEIICHUY 3a/1a4 U — WMETb NPEJCTaBICHUE 00 aKCHOMAaTHYECKOM METO/IE;
CcTepeoMEeTpH MMPOBEACHUN MAaTEMATUYCCKUX paCCY)KlIeHPIﬁ; — BJIaA€Th NOHATHUEM I'€COMETPUICCKHUE MECTA TOYEK B IIPOCTPAHCTBE U
10 — HCCIIeZIOBATh YePTEXH, BKIIIOUasi KOMOWHAIMU QUTYp, U3BJIEKATH, YMETB IPUMEHSTH UX [l pELIeHU 3a1a4;
HMHTEPIIPETUPOBATh U MPE0OPa30BbIBaTh HH(OPMALIHIO, — yMeTh pelaTh 3aJja91 Ha TNIOCKOCTH METOJIAMH CTEPEOMETPHHU.




MPEACTABICHHYIO Ha YepTexkax;
yMeTb (DOpPMYJIMPOBATh U IOKA3bIBATh TCOMETPUICCKIE YTBEPKICHUS;
yMETh (POPMYITHPOBATH U IOKA3HIBATh TEOMETPHUECKUE YTBEPIKICHHUS,
MMETh TPeACTaBICHUS 00 aKCHOMax CTEPEOMETPUH U CIEIICTBUAX U3
HUX U yMETh MPUMEHSTh UX IPU PEUICHUH 33]1a9;

MMETH TPEACTABICHHUE O CKPEIIMBAIOIINXCS MIPSIMBIX B MTPOCTPAHCTBE U
YMETh HAXOJUTh YTOJl U PACCTOSTHUE MEKITY HUMHU.

IMapanineabn
OCTh NPAMBIX
U TUI0CKOCTeH

MPUMEHSTH TEOPEMBI O TTAPATUIETBHOCTH MPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE NPH PELICHUH 3a1a4;

BJIaJI€Th [IOHATHEM YIOJI MEKIY NPSIMOM U IUNIOCKOCTBIO U YMETh
MPUMEHSTh €ro MPU PeIIeHUH 3a1a4;

BJIaJI€Th MOHATHEM HPSMOYTOJIbHBIN MapaieJenuIe] U IPUMEHSTh ero
MIPU pEIIeHUH 3aa4.

YMETh MPUMEHSATh TEOPEMBI O TTAPaUICIIBHOCTH MPSIMBIX U TUIOCKOCTEH
B IIPOCTPAHCTBE TPH PEIICHNH 3a7ad;
YMETh MIPUMEHATH IPUOOPETEHHBIE 3HAHUS TIPH PEIICHUH 3a1a4.

Iepnenauxky YMETb PUMEHSTh MEPICHUKYIISPHOCTH MPSIMOM M TUIOCKOCTH MIPU YMETb PUMEHSITh JUIS PEIICHHUS 3a]a4 CBOMCTBA TNIOCKUX U
JISIPHOCTH pCLICHUH 33/1a4; JIBYTPAHHBIX YTJIOB, TPEXIPAHHOTO yIJia, TEOPEMbI KOCHHYCOB 1
NpsAMBIX H BJIaJIETh IIOHATUAMU OPTOTOHAIBHOE IPOCKTUPOBAHKE, HAKJIOHHBIE U UX CHUHYCOB JUJI1 TPEXTPAHHOIO YIJIA,

TJIOCKOCTEi. MPOEKIHH, YMETh IPUMEHSATH TEOPEMY O TPEX MEPIEHANKYIAPaxX MpH yMEHHUE MIPUMEHSTH CBOUCTBA O TPEX MEPIICHIUKYISAPaX MPH pEIICHHN

pELICHUH 33/1a4; 3amad.
BJIJIETh MOHATHAMH PACCTOSHHUE MEXKIY (UI'ypaMH B TPOCTPAHCTBE,
OOIIHIA TePIICHNKYIISAP ABYX CKPEIIMBAIONINXCS NPSIMBIX H YMETh
NPUMEHSTD UX MPU PELICHUH 3a/1a4;
BJIAJICTh MOHSATHSAMH JBYTPAHHBIN YTOJI, YTOJI MKy TNIOCKOCTSIMH,
HEePIEHANKYJSIPHBIC TNIOCKOCTH ¥ YMETh IIPUMEHSITh HX [IPU PEIICHUH
3ajad.
MHororpasns YMETb CTPOUTh CEYCHHSI MHOTOIPAHHHKOB C HCIIOJIb30BaHUEM BJIAJICTh MOHATUSIMHU [IEHTPAJIBHOE U MAPaLISIbHOE IIPOSKTUPOBAHUE U
HUKH NPUMEHSTD UX IPH TIOCTPOSHUH CEYSHUI MHOTOT'PAaHHHUKOB METOIOM

Pa3NUYHBIX METOJOB, B TOM YHCJIE U METOJa CIIE/OB;
BJIaJI€Th MOHATHIMHU NpU3Ma, apajulesienunel 1 IPUMEHSTh CBOHCTBA
napaienenueaa Ipy peeHny 3a1ad;

BJIaJI€Th MOHATHSIMYU IMPaMUAA, BUIbI TUPAMHU, SJIEMEHTHI IPaBUILHON
MUPaMHUIBl U YMETh IPUMEHSATh UX MIPU PELICHUH 3a/ay;

HMMETh MPEACTaBICHNE O Teopeme Ditnepa, IpaBUIbHBIX
MHOTOTPaHHUKAX.

MPOCKUUL;

MMETh TIPECTaBICHIE O pa3BEepPTKe MHOTOTPaHHHKA U KpaTdaiiieM
MyTH Ha MMOBEPXHOCTU MHOTOTPaHHHKA,;

UMETh MPEJICTaBICHNUE 00 aKCHOMax 00beMa, IPUMEHSTh (YOPMYJIbI
00BEMOB MPSIMOYTOJILHOTO Mapajiie/euea, IPU3Mbl U ITUPAMHJIbI,
TeTpadpa NpU PEUICHUN 33]1a4;

HMMETh MPEACTABICHHUE O JBOMCTBEHHOCTH MPaBUIBHBIX
MHOTOTPaHHUKOB;

BIIQJIETh IOHATHEM TEPIICHIUKYIIIPHOE CEUEHUE MPU3MBI U YMETh




OPUMCHATH €T0 Npy pCHICHUHU 3a/4aY.

MoayJis «Ajredpa 1 Hauajia MaTeMaTU4ecKoro anaan3a» 11 kiaacc

JIM4HOCTHBIE

Y ooyuarwwezoca 6yoym cpopmuposansi:

OTBETCTBEHHOE OTHOIIICHHE K YUEHUIO;
TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS K CAaMOPa3BUTHIO M caMOOOpa30BaHWIO HAa OCHOBE MOTHBAIMH K OOYYCHHIO U
MO3HAHHUIO, CO3HATEIHLHOMY OTHOIICHHWIO K HENMPEPHIBHOMY OOPa30BaHHMIO KaK YCJIOBHIO YCIENTHOW MpodecCHOHAIBHON |
OOIIIECTBEHHOM JIESITEIbHOCTH;

yMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIA B YCTHOW M MUCHbMEHHOM peud, MOHUMATh CMBICI TOCTABJICHHON 3aa4H,
BBICTPANBAaTh apryMEHTAIUIO, TPUBOJAUTH PUMEPHI U KOHTPIIPUMEDHI;

HavyaJIbHbIC HABBIKM aJIallTAllMU B TUHAMUYHO U3MEHSIOIIEMCS] MUPE;

AKOJIOTHYECKas KyJIbTypa: IIEHHOCTHOE OTHOIIECHUE K MPUPOJHOMY MHUPY, TOTOBHOCTH CJI€I0BATh HOPMaM MPUPOI00XPAHHOTO,
3/I0pPOBBECOEPEraroIero MOBEICHNUS;

CITOCOOHOCTH K AMOIIMOHATLHOMY BOCIIPUATHIO MAaTEMAaTHYECKUX 0OBEKTOB, 3a1a4, PEIICHHUM, PacCyKICHU;

yMEHHE KOHTPOJIUPOBATH MPOIECC M Pe3yIbTaT yUeOHOW MaTEeMaTHIECKOU eI TeIbHOCTH,

HaBBIKM COTPYAHUYECTBA B MPOIIECCe YUeOHOM, yueOHO-UCCIIEIOBATEILCKOM, OOI1IeCTBEHHOMU JEATEIbHOCTH.

CIIOCOOHOCTH ¥l TOTOBHOCTB BECTH JIUAJIOT C IPYTUMH JIFOJIbMH B IPOIIECCE COBMECTHOM JIEATECTLHOCTH.

UCCTIeIOBATENHCKUE YMEHHS, HEOOXOAUMBIC B OCBOCHUN ~ OyIyIIMX TBOPYECKUX TpodeccHid.

Y obyuarowezocs moeym ovimo chopmuposanvl:

NepBOHAaYaJIbHbIE TPEJCTABICHUS O MaTEMaTHUYECKON HayKe Kak cepe 4enoBeuecKor NesTebHOCTH, 00 3Tanax e¢ pa3BuUTus, o
€€ 3HAYUMOCTH JIJIsl Pa3BUTHSI LIMBUIIM3ALUY;

KOMMYHUKATUBHAs KOMIIETEHTHOCTh B OOILIEHUH U COTPYJHUYECTBE CO CBEPCTHUKAMHU B 0Opa3oBaTeIbHOMN, y4eOHO-
HCCJIEI0BATENbCKOM, TBOPUECKOW U IPYTUX BUAAX ACSATEIbHOCTH;

KPUTUYHOCTH MBILJIEHUS, YMEHHUE PACIIO3HABATDH JIOTUYECKU HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJIMYATh TUIOTE3Y OT (PaKTa;
KpEaTUBHOCTh MBIIUICHUS, MHULIUATHUBBI, HAXOJYMBOCTH, aKTUBHOCTH NP PEIICHUH apu(PMETUUECKHUX 3a/1ay.

MeTanpeaMeTHbIe

PeryiasiTuBHbBIE
Ooyuarwuwueca nayuamcs:



dbopMyIMpOBaTh U yJEPKUBATh yUeOHYIO 3a/1a4y;

BHIOWpATh JIEHCTBUS B COOTBETCTBUH C ITOCTABIICHHOW 3a/1a4eii M yCIOBUSMU peaTu3aliiy;

IUIAHUPOBaTh TYTH JOCTWXKEHHMS IIeJiC, OCO3HAaHHO BBIOMpaTh Hambojee A(PQeKkTUBHbIE CHOCOObI  pelieHUs YIeOHBIX U
MO3HABATEIIbHBIX 33]1aY,

NPEIBUICTh YPOBEHb YCBOCHUS 3HAHUM, €T0 BPEMEHHBIX XapaKTEPHUCTUK;

COCTaBIISITh TUIAH U MOCJIEIOBATEIEHOCTD JICHCTBUM;

OCYIIECTBISAITH KOHTPOJIb MO0 00pasily ¥ BHOCUTh HEOOXOAUMbIE KOPPEKTHUBHI,

aJICKBaTHO  OLICHWBATh NPABWIBHOCTH WM  OIIMOOYHOCTh  BBIIOJHEHMS  y4eOHOW3amaud, €€ OOBEKTUBHYIO TPYJIHOCTh U
COOCTBEHHBIE BOZMOXKHOCTH €€ PEIICHUS;

CIMYaTh CIOCO0 NEHCTBUS U €r0 Pe3yNbTaT C 3aIaHHBIM ATAIOHOM C LIEIbI0 O0OHAPYKEHUSOTKIIOHEHUN U OTJIMYUI OT 3TaJIOHA.

Oﬁyltalomuec;z nosiyuam 603MONCHOCIMb HAYUUMbCA?

OIPEACNATh  IMOCIEAOBATENIBHOCTh  MPOMEKYTOUHBIX — I[€M€d M COOTBETCTBYIOUIMXMM  JECHUCTBUM C  y4CTOM KOHEYHOTO
pe3yJbTara;

MPEABUJIETh BO3MOXKHOCTH MOJYYEHHUS] KOHKPETHOTO pe3yJibTaTa MpH PEIICHUH 33]1a4;

OCYIIECTBJISTH KOHCTATUPYIOIIUNA U TPOTHOZUPYIOIINI KOHTPOJIb 10 PE3YJIbTATy U MO CIIOCO0Y NeUCTBUS;

BBIJICJISITH U (POPMYIIUPOBATH TO, YTO YCBOCHO U YTO HY>KHO YCBOUTH, ONPEACIIATh KAYECTBO U YPOBEHb YCBOCHUS;
KOHILIEHTPUPOBATH BOJIIO ISl PEOOJICHUSI MHTEUICKTYabHBIX 3aTPYAHEHUN U (PU3UUECKUX MPETSITCTBUIA;

ITo3naBaTe/IbHBbIE
Ooyuarowueca Hayuamcs:

CaMOCTOSTEIILHO BBIICIATH U (HOPMYIUPOBATH MO3HABATEIBHYIO 11CITh;
MCITOJIH30BaTh 00OIIME TPUEMBI PEIIICHUS 3a71a4;
MIPUMEHSTH TIpaBUJja U MOJIb30BaThCSI HHCTPYKIIUSIMH i OCBOEHHBIMHU 3aKOHOMEPHOCTSIMU;
OCYIIECTBIISITH CMBICJIOBOE UTCHUE;
MOJICTTUPOBATH SBJICHUS W TPOIECCHI, POTEKAIOIINE MO YKCIIOHEHIIMATBHOW U JIOTapu(MHUUECKONW 3aBUCUMOCTH, C TTOMOIIIBIO
dbopmyn u rpadMKOB  TIOKa3aTeNbHON  (DYHKIIHH;
MCCJIeIOBATh PEAIbHBIE TTPOIIECCHI U SIBJICHHS, MPOTEKAIOIINE TI0 3aKOHAM TOKa3aTeIbHOM JIorapu(pMUIecKoil 3aBUCUMOCTH,
C TIOMOII[BI0 CBOWCTB MOKA3aTEIBHON U JIorapuPMUIECKON QyHKITNN;
CaMOCTOSATEIILHO CTaBUTH 1€JIM, BRIOUPATh U CO3/1aBaTh AITOPUTMBI JIJIsI PEIICHUH YIEOHBIX MAaTeMaTHUYECKUX MPOOIIeM;
MOHUMATh CYIHOCThH AITOPUTMHYECKUX MPEANUCAaHUN U YMETh JIEHCTBOBATh U COOTBETCTBUU C MPE/IJIOKEHHBIM aJTOPUTMOM;
MMOHUMAaTh W HCITOJIb30BaTh MAaTEMaTHYECKHUE CPEJCTBA HATVISITHOCTH (PUCYHKH, YEPTEXKH, CXEMbI M JIp.) IJIs WJUTFOCTpPAIIHH,



MHTEPIpPETALMU, apPTYMEHTALMK; CAMOCTOSTENIBHO ONMPENENATh LEeIu ASSTENbHOCTU M0 U3YYEHHUIO 3JIEMEHTapHbIX (DYHKIMI 1 UX
NPUMEHEHHIO, UCTIONB30BaTh BCE BO3MOKHBIE PECYPCHI JUISL IOCTHKEHUS TIOCTABJICHHBIX  IIeJIeH;
HAXOJUTh B PA3IMYHBIX UCTOUYHUKAX MH(POPMALIUIO, HEOOXOUMYIO JUIsl PEIICHUS MAaTeMaTHUeCKUX MpoOeM, U MPEACTABIISTh
e¢ B MOHATHOU (popMe; MPUHUMATh PEIIUT, B YCIOBUAX HEMOJIHON U U30BITOYHOM, TOYHON U BEPOSITHOCTHOM MH(MOpMAIIUH.

06yualou4uec;l nojiyaam 603MONCHOCMb HAYUUMbCA?

yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBSA3M; CTPOUTH JIOTMUECKUE PACCYXICHUH, YMO3aKIIOUeHUs (MHIYyKTUBHBIEC,
JEAYKTUBHBIC U 110 aHAJIOTHH) U BHIBOIBI;

dbopmupoBaTh  y4eOHYI0 U  OOIIEMONb30BATEIBCKYI0  KOMIIETEHTHOCTH B 00JacTd  MCHOJIb30BAHUS
nH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHonoruil (MKI -komneTeHTHOCTH);

BHJICTh MaTEeMAaTUUYECKYIO 3a/1a9y B APYTHX TUCIUTIINHAX, B OKPYKAIOIICH KU3HHU;

BBIJIBUTATh TUIIOTE3BI TIPH PEIICHUHN YUEOHBIX 337a4 M IIOHUMATh HEOOXO0IUMOCTh MX ITPOBEPKH;

TUTAHUPOBATh U OCYIIECTBIIATH ACSITENFHOCTD, HAMPABICHHYIO HA PEIICHUE 3aa4 UCCIEA0BATEIBCKOTO XapaKTepa;

BBIOMPATh HauboJIee parmoHaIbHbIE U 3PGEKTUBHBIE CIIOCOOBI PEIICHUS 3a/1a4;

UHTEPHPETUPOBATh MHPOPMALIUU (CTPYKTYpUPOBAThH, MEPEBOJAUTH CIUIOMIHON TEKCT B TAOJMILY, MPE3CHTOBATH MOJIYYCHHYIO
uHdopmaruio, B ToM unciie ¢ nomoirsio UKT);

OLICHUBATh UH(POPMAIINIO (KPUTHYECKAs! OIICHKA, OIIEHKA JOCTOBEPHOCTH);

yCTaHABJIMBATh TPUUYUHHO-CJICICTBEHHBIE CBSI3U, BHICTPAUBATh PACCYKICHUS, 0000IICHUS.

KomMMmyHuKkaTuBHBIC
Ooyuarowueca Hayuamcs:

OpraHU30BbIBaTh Y4€OHOE COTPYAHUYECTBO M COBMECTHYIO JIESITEIBHOCTh C YUHUTEJIEM W CBEPCTHUKAMU: OMPENENATh 1EIH,
pacrpenensiTb PyHKIUU U POJIH YYACTHUKOB;

B3aMMO/JICHCTBOBATh U HAXOJUTH OOIIME CIOCOObI pPaboOThI; paboTaTh B TPYIINE: HAXOAUTh OOIEe pelIeHHWe U paspeliaTh
KOH(JIMKTHI Ha OCHOBE COTJIAaCOBAaHMS MO3UIMNA U yu€Ta UHTEPECOB; CIyIIaTh NapTHEpa; GOpMyIUpPOBaTh, APIYMEHTUPOBATh U
OTCTauBaTh CBOE MHECHUC;

MIPOTHO3UPOBATH BOZHUKHOBEHUE KOH(MIMKTOB MIPU HATMYUU PA3HBIX TOUEK 3PCHMUS;

paspeniaTh KOHGIUKTH HA OCHOBE yueTa HHTEPECOB M MO3UIINI BCEX YIACTHUKOB.

06yuaiou4uec;l nojiyuam 603MOXMNCHOCHIb HAYUUMDBCA?

KOOPJIUHUPOBATh U MIPUHUMAThH PA3JINYHBIC MIO3ULINHU BO B3aUMOJCHCTBUY;
apryMEHTUPOBATH CBOIO MO3HIINIO0 U KOOPAMHUPOBATH €¢ C MO3UIUSIMU TAPTHEPOB B COTPYAHHYECTBE MPHU BHIPAOOTKE OOIIETO
pEIlIeHUsI B COBMECTHOM JIESITETHOCTH.



IlpenMerHbIe

TpeGoBaHus K TpEAMETHBIM pe3yjibTaTaM OCBOCHHUSI YriayOJEeHHOTO YypoBHA mpeaMera «Maremaruka: aiareOpa W Hayaia
MaTEMaTUYECKOTO aHaJIKn3a, TeOMETPUs» MOAPa3yMeBaloT 00s13aTeIbHOE OCBOEHHE 0Oa30BOT0 YPOBHS C €r0 YIiyOJeHUEM.

Tema Yray6JeHHbli YPOBEHb
Oobyuarowuiica nayuumcs Obyuarowuiica noayuum 603MOMHCHOCHb HAYUUMBCA:
Dnemenmut — CBOOOJIHO OTEPUPOBATH MOHATHAMHU: KOHEYHOE MHOKECTBO, JIIEMEHT — ONepHUPOBATH MOHITHUEM OTIPEIEICHUs], OCHOBHBIMU BHIAMH
meopuu MHO>KECTBA, IOIMHOKECTBO, TIepecedeHne, 00ObEIMHEHNE U PA3HOCTD OIIpeIeIEHN, OCHOBHBIMU BUJAMH TEOPEM;
MHOIHCECME U MHO>KECTB, YHCIIOBbIE MHOXECTBA Ha KOOPJIMHATHOUW MPSIMOM, OTPE30K, — IOHUMATh CYTh KOCBEHHOI'O JOKA3aTEIbCTBA;
Mamemamutieck WHTEPBaJ, MOJYUHTEPBAI, TPOMEKYTOK C BBIKOJIOTOH TOYKOH, — ONEepUPOBATH MOHITUAMH CYCTHOT'O M HECUSTHOTO MHOXKECTBA,;
ou 10cuKu rpaduyuecKoe NpeACTaBICHHE MHOKECTB Ha KOOPAMHATHOMN MIIOCKOCTH; — IPMMEHATH METOJ MATEMATHYECKOM MHIYKIMH JUISl IPOBECHHUS
— 3aJaBaTh MHOKECTBA MEPEUUCICHUEM U XapaKTEPUCTHICCKUM paccykKAeHui 1 10Ka3aTeIbCTB U [IPU PELICHUH 3a1ad.
CBOWCTBOM; B nosceonesnoti scusnu u npu uzyyenuy Opy2ux npeomemos:
— OIEepUPOBATH NOHATUAMU: YTBEPKACHUE, OTPULIAHUE YTBEPKICHHUS, — HCIHOJB30BaTh TEOPETUKO- MHOKECTBEHHBIH SI3BIK U SI3BIK JIOTHKH IS
WCTUHHBIE U JIOXKHBIE YTBEPKICHUS, IPUUKMHA, CJIEICTBUE, YaCTHBIN OIMCaHUs PEAbHBIX IPOLIECCOB U ABJIEHUMN, IPH PEIIEHUHU 3a1a4
cirydail o0Iero yTBepKaAeHHsI, KOHTPIIPUMED; JIpyrux y4eOHBIX IPEIMETOB.
— TPOBEPATH NPHUHAIICKHOCTh 3IEMEHTAa MHOXKECTBY;
— HaxOAWTh NepeceueHre U 00beINHEHNE MHOKECTB, B TOM YHCIIE
MIPEJICTABICHHBIX TpaUecKy Ha YUCIIOBOW MPSIMON M HA KOOPIWHATHON
TUTOCKOCTH;
— TPOBOJUTH JOKA3aTeNbHbBIE pacCyKACHUs JIT 000CHOBAHUSI HCTHHHOCTH
YTBEPKICHUH.
B nosceonegnoil srcusnu u npu usyuenuu opyeux npeomemos:
— HCHOJb30BaTh YUCIOBbIE MHOXKECTBA HA KOOPAMHATHOM MPSAMOM U Ha
KOOPJIMHATHON TNIOCKOCTH JIJIsl OIIUCAHUS PEATBbHBIX MIPOLIECCOB U
SIBIICHHI,
— MPOBOAUTH AOKA3aTCIIbHBIC PACCYXICHUA B CUTyalluAX HOBCC}IHGBHOI‘/’I
JKU3HHU, IPpU PpCHICHUHU 3a/1a4 U3 APYTUX NpeIMETOB.
Yucnha u - CBOGO}IHO ONICPUPOBATH NOHATHUAMU: HATYPAJIbHOC YUCJI0, MHOXECTBO — CBOGO}IHO OINIEPUPOBATH YUCIIOBBIMU MHOXKECTBaAMU IPHU PCUICHUN
6LIPANCEHUA HATYPAIBHBIX YUCEJ, [IEJI0e YUCII0, MHOXKECTBO TIETIBIX YHCET, 3ajay;

OOBIKHOBEHHAS P00k, AECATHIHAS APOOH, CMEIIAHHOE YUCIIO,
palMOHAIIBHOE YHCII0, MHOXKECTBO PAI[MOHAJIBHBIX YUCEIL,
UppaLMOHATBHOE YUCIIO, KOPEHb CTEMEHU N, JEHCTBUTENBHOE YHUCIIO,
MHOECTBO JEHCTBUTEIBHBIX YUCEI, TEOMETPUUECKAS] UHTEPIIPETALIUS

— TIIOHHUMAaTb IIPUYHUHBI 1 OCHOBHBIC UJICU PACIIUPEHUA YN CIIOBBIX
MHOXECCTB,

— BJIaJACTb OCHOBHBIMH MOHATUAMU TCOPUU ACTIUMOCTHU IIPHU PCHICHUN
CTaHJAAPTHBIX 3aJa4




HaTypaJbHBIX, UEJBIX, PALUOHAIBHBIX, IEHCTBUTEILHBIX YHCEIT;
MOHUMATH M OOBACHATH Pa3HUILy MEXy NO3UIUOHHON U HETIO3UIIMOHHOM
CHCTEMaMH 3aIliCH YHCEll;

NEPEeBOIUTD YHCIIA U3 OAHOM CUCTEMBI 3aIMCH (CUCTEMbI CUMCIICHNUS) B
ApPYTyIo,

JIOKa3bIBaTh U NCIOIb30BaTh MPU3HAKHU JEIUMOCTH CyMMBI U
NPOU3BEICHHS NIPY BHIOJHEHUH BEIYUCICHUN M PELICHUH 3aa4;
BBITIOJTHATH OKPYTJICHUE PALMOHAIBHBIX U UPPALMOHATIBHBIX YHCEN C
3aJIaHHO# TOYHOCTBIO;

CpaBHUBATh ACHCTBUTEIIbHBIC YUCIIA PA3HBIMH CIIOCOOAMU;
YIOPAA0YMBAThH YUCIIA, 3alIICAHHBIE B BUJE OOBIKHOBEHHON 1
JOECSITUYHOM APOOH, YHCIIA, 3aIIMCAHHBIE C HCIOIb30BAHUEM
apuMeTHIeCcKOro KBaIpaTHOTO KOPH:, KOPHEH CTEeIeH! OobIIe 2;
Haxoautb HOJl 1 HOK pasHbiME crioco6aMu U HCIIONB30BaTh UX MPH
pelIeHnH 3a/1a4;

BBITIOJTHSATH BRIYUCIICHHS U ITPeoOpa3oBaHus BHIPAKCHUH, COJIEPIKAIIIX
I[CI‘/'ICTBI/ITCHI)HI)IG 4uncia, B TOM YHCJIC KOPHU HaTypaJlbHbIX CTCHCHGI\/'I;
BBITIOJTHATH CTaHJAPTHBIC TOXIECTBEHHBIE MIPEOOPa30BaAHMS
TPUTOHOMETPUUECKHUX, JIOTApUPMHUUECKUX, CTEIICHHBIX, HPPALIMOHATIBHBIX
BBIPAKECHUU.

B noeceonegnoii sicusnu u npu usyuenuy Opy2ux npeomemos:

BBITIOJHATH U OOBSICHATH CPAaBHEHUE PE3YJIbTATOB BBHIYMCICHUN TIPU
pelIeHnH MPaKTUYEeCKUX 33/1a4, B TOM YHCIIe TPUOIMKEHHBIX
BBIYMCIICHHUH, HCTIONB3YS pa3Hble ClIOCOObI CPaBHEHUH;
3aIUCBIBATh, CPABHUBATH, OKPYIVIATH YACIOBBIE JAHHBIE PEAIBHBIX
BEIIMYHUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS;

- COCTaBJIATh U OLICHUBATH pa3HbIMHA CIIoco0aMu YHCIOBBIE BBIPpAXXCHUA IIPU

PECHICHUH MPAKTHUYCCKUX 3a4a4 1 3a1a4 U3 JPYyIrux yqe6Hbe mpeaAMETOB.

UMeTh 0a30BbIC IPEICTABICHUS O MHOKECTBE KOMIUIEKCHBIX YHCEIT;
CBOOOTHO BBITIOJHATH TOXKICCTBEHHBIE TPE0Opa3oBaHuUs
TPUTOHOMETPHUYECKUX, JIOTapU(MHIECKUX, CTETICHHBIX BBIPAKEHUIA;
BIaeTh hopmyroi 6mHOMa HproTOHA;

NPUMEHSTH TIPH PEIICHUH 33a]a4 TEOPEMY O JIMHEHHOM IPeICTaBICHUN
HO/;

NPUMEHSTh TP pemeHny 3aaa4 Kuraiickyro Teopemy 00 ocTaTkax;
NPUMEHSITh TP pelieHnH 3aaa4 Maiyio teopemy DOepma;

YMETh BBIIOJIHATH 3aMCh YMCIIA B MO3UIIMOHHONW CHCTEME CUHCIICHUS,;
NPUMEHSTh TIPH PEILICHUH 3a/1a4 TEOPETUKO-YMCIIOBbIE (PYHKIHU:
YHUCIIO B CyMMa JienuTenelt, pyHkuuto Diinepa;

NPUMEHSTH TIPH PEIICHUH 3a1a4 LeTHbIe 1po0H;

NPUMEHSTH TIPH PEIICHUH 33]]a4 MHOTOWIEHBI C ISHCTBUTETLHBIMU
HeTBIMHU KO3 QULIeHTaMU;

BJIaACTh ITIOHATHUAMU HpHBOI[I/IMblﬁ u HerHBOI{HMBIfI MHOTI'OYJIEH U
NIPUMEHSTH UX IIPU PELICHUU 3a1aY;

MPUMEHSTh TIPH peteHny 3a1a4 OCHOBHYIO TEOpEeMY alreOpsi;
MPUMEHSTh TIPU PEIICHUH 3a/1a4 MpocTerinne QyHKIIMA KOMIUIEKCHON
NepeMEHHON KaK reOMeTpHUYECKHe TPeoOpa30OBaHHsI.

Ypasnenus u
Hepasencmea

CBOOOJTHO OTIEpUPOBAThH OHATHUSAMH: YpaBHEHNE, HEPABEHCTRO,
paBHOCUJIbHBIE YPABHEHHUS U HEPABEHCTBA, ypaBHEHHE, ABJISIOIIEECS
CJICZICTBUEM JPYroro ypaBHEHHs, ypaBHEHUsI, PABHOCUIIbHBIEC Ha
MHOECTBE, PaBHOCHJIbHBIE IPEOOPa30BaHUs yPaBHEHNH;

pelaTh pa3Hble BU/Ibl YPaBHEHUI U HEPABEHCTB U MX CHCTEM, B TOM
YKcJie HEeKOTOphIe ypaBHeHH 3-i u 4-i1 crenienei, poOHO-
palroHaNbHbIE U UPPAMOHATBHBIE;

OBJIIQ/IETh OCHOBHBIMH THITAMH [TOKAa3aTeJbHBIX, JOrapu(QMUIECKUX,

CcBOOOJTHO OTPEETATH THIT M BEIOUPATH METO PELICHNUS
MOKa3aTeNbHBIX U JIOTapU(MUUECKIX YPaBHEHHI 1 HEPABEHCTB,
VppalOHAIbHBIX YPABHEHUI H HEPABEHCTB, TPUTOHOMETPUYECKUX
YpaBHEHUH U HEPABEHCTB, UX CUCTEM;

CBOOOTHO pelIaTh CUCTEMBI JINHEWHBIX YPaBHEHUH;

pelaTh OCHOBHBIE THUIIbI YPaBHEHUH 1 HEPABEHCTB C ITapaMeTPaMu;
IIPUMEHSATH IIPU pELIeHUH 3a1a4 HepaBeHcTBa Ko —
Bynskosckoro, bepnysu;




UppalMOHATBHBIX, CTETICHHBIX YPABHEHUHN U HEPABEHCTB U
CTaHJAPTHBIMU METOJIAMU UX PEIICHUHN U MPUMEHSATh UX MPU PELICHUU
3a/ad;

MPUMEHSATH TeOpeMy besy K peleHn0 ypaBHEHU;

MIPUMEHATH TeopeMy Buerta aiis pemeHnst HeKOTOPBIX YpaBHEHUI
CTETICHU BBIIIIE BTOPOH;

MMOHUMATh CMBICII TEOPEM O PAaBHOCHIIBHBIX U HEPABHOCUIIBHBIX
npeo0pa3oBaHMAX YPaBHEHUH U YMETh UX JOKA3bIBATH;

BIIQJICTh METOJIaMHU PEILICHUSI YPABHEHUM, HEPABECHCTB U UX CUCTEM, YMETh
BBIOMpATh METOA pellieHus: 1 000CHOBBIBATH CBOH BEIOOD;

WCIIOJIB30BaTh METOJT MHTEPBAJIOB /ISl PEIICHHS HEPABEHCTB, B TOM YHCIIE
JIPOOHO-PAITMOHATBHBIX U BKIFOYAIOIINX B C€0sI UPpaIlHOHATHHBIE
BBIPaKCHHUS,

pemats anreOpanyecKkre YpaBHEHUS U HEPABEHCTBA U UX CUCTEMBI C
napaMeTpaMu alreopanueckuM U rpauuecCKuM METOIaMHu;

BJIAACThb Pa3HBIMU METOAAMHU JOKAa3aTCIILCTBA HEPABCHCTB,

peuiaTh YypaBHCHUSA B LCJIbIX YUCIIAX;

n300paxkaTh MHOXKECTBA Ha TUIOCKOCTH, 33/1aBaeMble YPaBHEHUSIMH,
HEPaBEHCTBAMH M UX CHCTEMaMH;

CBOOOIHO HCIIONIB30BaTh TOXKIECTBEHHBIE TIPe00pa30BaHUs IPU PEIICHUH
YPAaBHEHUI U CUCTEM YPAaBHEHUI.

B noeceonegnoui scusnu u npu usyuenuy Opy2ux npeomemos:

COCTaBJISITh U pelIaTh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IPU
pEIIeHnH 33/1a4 IPYTUX y4eOHBIX PEIMETOB;

BBITIOJIHSATH OLIEHKY MIPaBONOJ00HS PE3yIbTaTOB, IOIYyYaeMbIX IIPH
PEIIEHUN pa3INYHbIX YPABHEHUH, HEPABEHCTB U UX CUCTEM IIPH PELICHUU
3aa4 APYrux y4eOHBIX MPEIMETOB;

COCTaBIIATh M PELIaTh YPABHEHUS M HEPABEHCTBA C TapaMeTpaMu IpH
pEIIeHnH 33/1a4 IPYTUX y4eOHBIX PEIMETOB;

COCTaBJISTh YPaBHEHUE, HEPABEHCTBO MM UX CUCTEMY, ONHMCHIBAIOIINE
peasbHYI0 CUTYalIHIO WK MPUKIIATHYIO 33124y, HHTEPIIPETHPOBATh
MOJTyYEHHBIE PE3YNIbTaTHhI;

MCIIOJIb30BaTh MPOTPaMMHBIE CPEJICTBA MPH PEIICHUH OTAEIBHBIX
KJIACCOB YPaBHEHHI U HEPABEHCTB.

HUMCTDb MMPEACTABJICHUC O HCPABCHCTBAX MCIKAY CPCAHUMU
CTCIICHHBIMH.

Dynxyuu

BJIAACTh NOHATHUAMU:. 3aBUCUMOCTb BEJIMYHH, q)YHKI_II/Iﬂ, APTYMCHT U
3HA4YCHHC q)YHKI_[I/II/I, 00J1aCTh OIpeACICHUA U MHOKCCTBO 3HAYCHUI

BJIQJIETh IOHATUEM aCUMITOTHI U YMETh €0 MPUMEHSTh NIPU PEIICHUH
3a7a4;




¢yHKUMY, rpaduK 3aBUCUMOCTH, TpapuK QyHKINHU, HYyTH QyHKIHY,
MPOMEXYTKHM 3HAKOMOCTOSIHCTBA, BO3pacTaHHE Ha YHCIOBOM
IPOMEXYTKe, yObIBAaHHE HA YUCIOBOM IIPOMEKYTKE, HAUOOJIbIIIEE U
HalMeEHbIlee 3HaueHue (PyHKIIMN HAa YHCIOBOM IIPOMEXYTKE,
nepuoguueckas QyHKIUs, IEPUOJ, YeTHAsI U HedeTHas GYHKLUH; YMETh
IPUMEHSTH 3T [IOHATHS [IPU PELICHUH 3aay;

BJIaJICTh MOHSATHEM CTeNeHHas! PYHKIHS; CTPOUTH ee Tpaduk U yMeTh
NPUMEHSATh CBOHCTBA CTENICHHOW (D)YHKIIMU MPH PELICHUH 3a]a4;
BJIaJeTh MOHATHAMH IOKa3aTeNIbHas GYHKIUS, SKCIIOHEHTA; CTPOUThH UX
rpaduKy U yMETh IPUMEHSTh CBOHCTBA MOKA3aTeIbHON (QYHKIUH MPU
pelLeHnH 3a1a4;

BJIa/IETh TIOHATHEM JoraprupMudeckas PyHKIUSA; CTPOUTH ee rpaduk u
YMETh IPUMEHATH CBOMCTBA JIOrapuPMUIEcKOil QyHKINN NP PELICHUN
3a1ad;

BJIaJICTh MOHATHSIMU TPUTOHOMETPpUYECKHE QYHKIUH; CTPOUTDH HX
rpadMKd U yMETh IPUMEHSITh CBOHCTBAa TPUTOHOMETPUIECKUX (DYHKINH
NpY pelICHUN 3a]ay;

BJIaJICTh MOHATHEM OOpaTHast (GYHKIUS; IPUMEHSTH 3TO IMOHATHUE MTPH
peLeHNH 3a/1aY;

NPUMEHSTH TP PELLICHUH 3a/1a4 CBOWCTBA (DYHKUIMI: YETHOCTB,
NEPUOJUYHOCTD, OTPAHUYEHHOCTE;

NPUMEHSTH TP PEILICHUH 3a/1a4 IpeoOpa3oBaHus IrpapuKoB QyHKIIHIA;
BJIAJICTh MOHATHSIMHU YMCIIOBAs IOCIIEI0BATEILHOCTD, api(MeTHIECKas 1
reoMeTpruecKas porpeccHs;

NPUMEHSTh TIPU PEIICHUH 33/1a4 CBOMCTBA U IPU3HAKH apH()METHUECKON
Y TEOMETPUYECKOU MPOTPECCHIA.

B nosceonesnoii srcusnu u npu uzyuenuu Opyaux y4eOHvix npeomemos:

OIIpeNIeJIATH 10 rpadMKaM U MCIIOIb30BaTh YIS PELISHUS TPUKIIAIHBIX
3aJ1ay CBOMCTBA peaJbHBIX IIPOIECCOB U 3aBUCUMOCTEN (HanOobIIve U
HaMMEHBIIINE 3HAYCHUS, IPOMEIKYTKH BO3pACTAHUS U YOBIBaHHUS
(yHKINU, TPOMEKYTKU 3HAKOTIOCTOSTHCTBA, ACHMIITOTHI, TOUYKH Ieperuoa,
MEPHUOA U T.IL.);

MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKOM
CUTYaIUH;.

OTIPEIeIIATH MO rpaduKaM NPOCTEHIINE XapaKTePUCTUKU IEPHOANICCKUX
IPOLIECCOB B OMOJIOTHH, 3KOHOMUKE, MY3bIKE, PaIUOCBSI3U H AP.

— TPHUMEHSITh METOABI PELICHHUS NPOCTEHINX T PepeHINATEHBIX
YpaBHEHUH NMEPBOr0 U BTOPOTO MOPAIKOB.




(amIMTY 2, IEPUOA U T.I1.)

Inemenmel
Mmamemamuueck
020 ananuza

BJIaJIeTh MOHATHEM OECKOHEYHO yOBIBaIOLIas TeOMeTpuIecKast
IPOrpeccHs U yMETh IPUMEHSATh €ro IPU PeIeHUH 3a/1a4;

IPUMEHSTh AJIs PELICHUS 3a/1a4 TCOPHIO IIPEIENIOB;

BJIaJCTh NOHATHAMHU OECKOHEUHO OOIblINe U OECKOHEUHO MajIble
YHCJIOBBIE MOCNIEN0BATEILHOCTH U YMETh CPAaBHUBATH OECKOHEUHO
OopiIre ¥ OECKOHEUHO MaJlble MOCIeI0BaTeIbHOCTH;

BJIaJeTh MOHATHAMU: IPOU3BOIHAS (PYHKIMU B TOUKE, TPOU3BOTHAS
(hyHKIUY;

BBIYUCIISITH TPOU3BOIHBIE DIIEMEHTAPHBIX (PYHKIMK 1 MX KOMOMHALINA;
uccuenoBath GyHKIUH HA MOHOTOHHOCTD U SKCTPEMYMBI;

CTPOUTH rpauKu ¥ IPUMEHATH K PEIICHHIO 33a4, B TOM YHUCIIE C
napamMeTpoM;

BJIaJCTh MOHATHEM KacaTesibHast K rpaduKy GYHKIUH U YMETh IPUMEHSATh
€ro MpH PelICHUH 3aa4;

BJIaJIeTh MOHATHAMH IIEPBOOOpa3Has PyHKIHS, ONPeeTICHHbIH HHTETpall;
npUMeHsTh TeopeMy Hprorona—JIeiiOHMIa U ee cIeICTBUS AJISl pEIICHHS
3ajad.

B nosceonesnoii srcusnu u npu uzyyeHuu Opyaux y4eoHvix npeomemos:
pelaTh NpuKIagHbIe 3aJa4d U3 O1ooruy, GU3UKU, XUMUHN, SKOHOMUKH U
JOpYTUX OPeAMETOB, CBSI3aHHBIE C UCCIEIOBAHNEM XapaKTePUCTUK
IIPOLIECCOB;

WHTEPIPETUPOBATH MOJTYUYCHHBIE PE3yIbTATHL.

cBOOOTHO BJIAAETh CTAHAAPTHBIM anapaToM MaTeMaTHIECKOTO
aHaM3a I BEIYUCICHHS IPOU3BOIHBIX (DYHKIIMH OJTHOM
TepEeMEHHOM;

CBOOOHO IPUMEHSITH alMapaT MaTeMaTHIeCKOTO aHaJIH3a s
uccienoBanus (YHKIMA U TIOCTPOeHHs rpa)uKOB, B TOM YHCIIE
HCCJIEIOBAHNS Ha BBITYKJIOCTD;

OIMepHUpOBaTh MOHATHEM NIEPBOOOPa3HON QYHKIIMU ATl peIleHHs
3ajady;

OBJIa/IETh OCHOBHBIMH CBeIeHUsIMU 00 nHTerpane Herorona—
JlefiOHMITA M €T0 MPOCTEHITNX TPUMEHECHHSX;

OTIEpUPOBATh B CTAHAAPTHBIX CUTYAIUSIX MTPOU3BOAHBIMH BBICIITHX
TTOPSIIKOB;

YMETh IIPUMEHSATh TIPY PEIISHUH 33/]a4 CBOMCTBA HEMPEPHIBHBIX
(yHKITHIA;

YMETb IPUMEHSTH IIPU PELICHUH 3a/1a4 TeopeMbl Beliepiurpacca;
YMETDH BBIIIOJIHATH HpI/I6J'II/DK€HHI)I€ BBIYUCJICHUA (MCTOI[I)I PEeUICHUA
YpaBHEHUH, BBIYUCIICHUSI OIPEIEIEHHOTO HHTerpaja);

YMETh NIPUMEHATH MPUIIOKEHIE TPOU3BOIHON U ONPEAeIIEHHOTO
WHTeTpalia K PEeIIeHHI0 3a/1a4 eCTECTBO3SHAHNUS,

BIIQ/IETh IOHATUSMH BTOPAst IPOU3BOHAS, BRITYKIOCTh rpaduka
(YHKIIMH U YMETh HCCIEI0BaTh PYHKIINUIO HA BBITYKJIOCTb.

Cmamucmuka u
meopus
eéepoamuocmelit,
102UKa u
KOMOuHnamopuxa

OTIEpUPOBATH OCHOBHBIMU OIUCATEIHLHBIMH XapPaKTEPUCTUKAMHU
YHUCIIOBOTO HA0OPa, IOHATHEM I'eHepaTbHas COBOKYITHOCTh M BBIOOPKOWA
U3 Hee;

OTIEPUPOBATH MOHATHSIMH: YaCTOTA U BEPOSTHOCTH COOBITHS, CyMMa U
MIPOU3BE/IEHIE BEPOSTHOCTEH, BBIYHUCIISATh BEPOSTHOCTH COOBITHIA Ha
OCHOBE TI0/ICUETa YMCJIa UCXO/I0B;

BJIaJIETh OCHOBHBIMH TOHATHAMH KOMOMHATOPUKHA U YMETh UX PUMEHSTh
P pEIICHUN 3a]1aY;

UMETh TIpeIcTaBlIeHne 00 OCHOBAaX TEOPUU BEPOSITHOCTEH;

HMMETh MPEACTABICHUE O TUCKPETHBIX U HEMPEPHIBHBIX CIIyYailHBIX
BEIIMYMHAX U PACIPEICICHUIX, O HE3aBUCUMOCTH CIyYalHBIX BEITUYHH;
HMMETh MPEACTaBICHUE O MATEMATUYECKOM OKUJAHUU U TUCTIEPCUU
CIy4YalHBIX BEJIUYHH;

HMMETh NIPEACTABIEHUE O LEHTPAIbHOMN NIPEACIBHON TEOPEME;

MMETH MPEACTaBICHUE O BEIOOPOYHOM KOA(D(DHUIIMEHTE KOPPENIAINUN 1
JIMHENHOU perpeccuu;

HMMETh MPEACTABICHUE O CTATUCTUYECKUX TUIIOTE3aX U IIPOBEPKE
CTATUCTUYECKOM TUIOTE3bl, O CTATUCTUKE KPUTEPUS U €€ YPOBHE
3HaYUMOCTH;

HMMETH MPEACTABICHNE O CBA3M IMIHPUIECKUX U TEOPETUUIECKUX
pacnpe/iesieHnis;

MMETH MPEACTaBICHNE O KOANPOBAHNUH, IBOUYHOM 3aHCH, TBOUTHOM
JIepeBe;

BJIaJIETh OCHOBHBIMU TOHATHSIME TeopuH rpados (rpad, BepinHa,
pebpo, CTEeTeHb BEPIINHBL, ITyTh B rpade) U YMETh IPUMEHSTh UX MPU
pEILIEHNH 33/1a4;




HMMETh MPEACTaBICHUE O COBMECTHBIX PaCIpeICICHUSIX CIyYalHbIX
BEIIUYMH;

MMOHUMATh CYTh 3aKOHA OOJIBIIUX YUCEN M BHIOOPOYHOTO METOAA
HM3MEPEHHUS BEPOSITHOCTEM;

UMETH MPEACTaBICHUE O HOPMAIBHOM paclpeieNIeHIH U IPUMeEpax
HOPMAJIBHO pacTpee/ieHHbIX CITyYaifHbIX BETHYNH;

HMMETh MPEICTABICHUE O KOPPEIIALMU CTyYalHbIX BETUUHH.

B nosceonesnou srcuznu u npu uzyuenuu Opy2ux npeomemos:

BBIYHCIATh WX OICHHUBATH BEPOATHOCTHU COOBITHI B peanLHoﬁ KU3HU,

BBEIOMPATH METOIBI TTOIXOIAIIETO MIPEICTAaBICHUS B 00pabOTKH JTaHHBIX.

UMEThH MPEACTABICHHUE O JIEPEBhIX U YMETh MPUMEHSATh NPU PEIICHUH
3ajay;

BJIaJICTh TOHSATHEM CBSI3HOCTh U YMETh IPUMEHSATH KOMIIOHEHTBI
CBSI3HOCTH IIPH PEIICHUY 3a]1a4;

YMETh OCYIIECTBISITh IyTH 10 pedpaM, 00Xobl pedep 1 BEpIInH
rpada;

UMEThH MPEACTaBICHUE 00 MICPOBOM U TAMUIIBTOHOBOM ITyTH, UMETh
MPEJICTaBJICHUE O TPYAHOCTH 3a]]a91 HaXOXKJICHHS TaMIJIbTOHOBA
MyTH;

BJIAJICTh TIOHATUSMU KOHCYHBIC M CYCTHBIC MHOXKECTBA U YMETh UX
MPUMEHSITh TIPU PEIICHUN 3a/1a4;

yMETh MPUMEHATh METOJ MATEMAaTHUSCKON HHIYKITUH;

yMETh MPUMEHSATH MPHHIUN JIUPHUXJIC TIPU PEIICHUH 3a/1a4.

Texcmoevie
3a0auu

pelIaTh pa3Hble 3aJa4H MOBBIIICHHOW TPYIHOCTH;

aHAJTM3UPOBATH YCIOBHE 337a4l, BRIOUPATh ONTHMAaJIbHBIA METO.
pelleHHs 3a1a4H, PACCMAaTPUBasi pa3IMYHbIE METOI,

CTPOUTH MOJIENb PELICHUS 3a/1auu, IPOBOIUTH JOKa3aTeIbHbIC
paccyKAeHus P PELICHUH 3a1a4u;

pemraTth 3a1a4u, TpeOyroHe nepedopa BApHaHTOB, IIPOBEPKH YCIOBH,
BBIOOpPA ONTUMAIBHOTO PE3yJIbTATa;

AQHAIM3UPOBATH U HHTEPIIPETHPOBATH ITOJyYeHHbIEC PEIICHNS B KOHTEKCTE
YCJIOBHS 33/1a4H, BRIOMPATh PELICHUs, He IPOTHBOPEYAIe KOHTEKCTY;
MIEPEBOIUTH NIPU PEIICHHUH 331291 UHPOPMAIHIO U3 0JJHOH (HOopMBI
3aIlUCH B IPYTYIO, UCTIOJNB3YS MPU HEOOXOIUMOCTH CXEMBI, TAOIHIIBI,
rpa MKy, JuarpamMMmel.

B nosceonesnoii orcuznu u npu uzyyenuu opyaux npeomemos:

peuiaTth NPAaKTUICCKUEC 3aa9u U 3a/la4i U3 JPpYyrux rnpeamMmeToB.

YMEHHUE NMPUMCEHATH Ha IPAKTHUKE NNOJTYUYCHHBIC paHHEEC 3HAHUA.

Hcemopus
Mamemamuxu

MMETH MPEACTaBICHNE O BKJIAJIE BBIAIONIUXCA MATEMAaTHKOB B Pa3BUTHE
HaYKH;
MMOHUMATh POJIb MaTEMAaTHKU B pa3BUTHH Poccun.

YMCHHUE NPUMCHATH HAa IIPAKTUKE MOJIYYCHHBIC PAHHCC 3HAHMA.

Memoouwi
Mamemamuxu

HCIIOJIB30BATh OCHOBHBIC MCTO/IbI TIOKA3aTCIbCTBA, IPOBOJAUTH
JA0Ka3aTCJIbCTBO U BLIIIOJHATH OIIPOBECPIKCHUC,

IMPUMCHATH OCHOBHBIC MCTOJbI PCIICHUA MAaTCMATUYCCKUX 3a1a1;
Ha OCHOBC MaTEMAaTH4YCCKHUX 3aKOHOMCpHOCTeI71 B IIpUpoaC

MPUMCHATH MATEMATUYCCKUC 3HAHUS K UCCIICAOBAHUIO OKPYKAIOIICTO
MHpa (MO,Z[CJ'II/IpOBaHI/Ie (1)I/IBI/II'I€CKI/IX IpouecccoB, 3aa4un 3KOHOMI/IKI/I).




XapaKTepU30BaTh KPACOTY M COBEPIICHCTBO OKPYKAIOIIETO MUPa U
MPOU3BEICHHI UCKYCCTBA;

— IPUMEHATH MIPOCTEMINNE TPOrPAaMMHBIE CPENCTBA U DJEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI IIPH PEIICHUH MAaTEMATHUCCKUX 33124,

— IIOIIB30BATHCS MPHUKIAIHBIMHI IIPOrPAMMaMH M IPOTPaMMaMU
CUMBOJILHBIX BEIYMCICHHH I HCCIIEAOBAHNS MAaTEMAaTHYECKUX
00BEKTOB.

Monyas «I'eomerpus» 11 kiacc
JIMYHOCTHBIE

Y ooyuarwwezoca 6yoym cpopmuposansi:
— YMEHHE SICHO, TOYHO, FPAMOTHO H3JIaraTh CBOM MBICIIM B YCTHOW U MUCbMEHHOUW pedr, MOHUMATh CMBICJ MTOCTABJICHHON 3a/1a4H,
BBICTpaUBaTh apTyYMEHTAIMIO, PUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI;
— KPUTUYHOCTH MBIIUICHHS, YMEHUE PACIIO3HABATh JJOTUUECKU HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJINYATh TUIIOTE3Y OT (PaKTa;
— TMPENCTAaBICHUE O MaTeMaTUYECKOW HayKe Kak cdepe 4eJIOBEYECKOU NIESITEIHbHOCTH, 00 3Tamax €€ pa3BUTHS, O €€ 3HAUYMMOCTHU
JUTSL Pa3BUTHS IUBUIIN3ALINY;
Y ooyuarowezoca mozym ovimo chopmuposani:
— KpEaTHUBHOCTb MBIIIUICHUS, UHULIMATUBA, HAXOAYUBOCTh, aKTUBHOCTD IIPU PEIICHUU MAaTeMaTUYECKHX 3a/1ad4;
— yMEHHUE KOHTPOJIUPOBATH MPOIECC U Pe3yIbTaT YUeOHOW MaTeMaTHUYECKOU IeITeTbHOCTH;
MertanpeaMeTHbie

PerynsitTuBHbIC

Ooyuarowuiica Hayuumca:

1) bopmynupoBaTh U yAepKUBaTh YUEOHYIO 3a7a4y;

2) BbIOMpATh IEUCTBHS B COOTBETCTBHH C IMOCTABJIECHHOM 3a7aueii U yCIOBUAMHU €€ peann3aluu;

3) mIaHMpOBaTh MYTHU AOCTHMKEHUS IleJield, OCO3HAHHO BbIOMpaTh HamoOojee 3(PQPeKTUBHBIE CHOCOOBI pPEIICHUS Y4YEeOHBIX U
MO3HABATEJIbHBIX 33/1a4;

4) npeaBUaETh YPOBEHb YCBOCHUS 3HAHU, €M0 BPEMEHHBIX XapaKTEPUCTHK;

5) cocTaBJISITh TJIaH U TIOCJIEI0BATEILHOCTD JICHCTBUI;

6) OCYIIECTBIISATH KOHTPOJIb IO 00pasily ¥ BHOCUTh HEOOXOIUMBIE KOPPEKTHUBBI;

7) aneKkBaTHO OLIEHWBATh MPABUIBHOCTh WM OIIMOOYHOCTH BBINIOJHEHHS y4yeOHOM 3amadyu, €€ OOBEKTUBHYIO TPYAHOCTh U
COOCTBEHHBIE BOZMOXKHOCTH €€ pelleHus;

8) cnuyath crocod NEHCTBUS U €ro Pe3yJsbTaT C 33JaHHBIM 3TaJOHOM C LIEIbI0 OOHAPYKEHUSI OTKJIOHEHUH U OTJIMYUHN OT 3TAJIOHA;




Oobyuarowuiica noayuyum 603MOHCHOCH HAYUUMBCA:

1) onpenensiTh NOCIEOBATENBHOCTD MPOMEKYTOUHBIX 1I€JIel U COOTBETCTBYIOIIUX UM ACHCTBUM C YUETOM KOHEUHOIO PE3YJIbTATA,
2) npeABUIETh BO3MOXKHOCTH MOJYy4YEeHUsI KOHKPETHOTO pe3yJibTaTa MpU PEIICHUH 3a/1ady;

3) oCcylIeCTBISATh KOHCTATUPYIOIIMM U MPOTHOZUPYIOIINI KOHTPOJIb MO PE3YNIbTATY U MO CIIOCO0Y ACHCTBUS;

4) BBIIEIATH U (GOPMYIUPOBATH TO, UTO YCBOCHO M UTO HYKHO YCBOUTD, ONPEIEIATh KaueCTBO U YPOBEHb YCBOCHMUS;

5) KOHILIEHTPUPOBATH BOJIIO ISl PEOOJICHUSI MHTEUIEKTYalbHBIX 3aTPpyAHEHUN U (U3UUECKUX MPENSITCTBUIA;

Ilo3naBaTe/ibHbIE
Ooyuarowuiica nayyumes:
1) caMOCTOSITENIBHO BBIACIATH U (DOPMYJIUPOBATh O3HABATEIBHYIO 1IEJIb;
2) UCTIONIb30BaTh O0IIME MPUEMBI PELICHHS 3a/1aY;
3) mpUMEHSATH IIpaBUIIa U MOJIb30BAThCSI HHCTPYKUUSAMH U OCBOEHHBIMH 3aKOHOMEPHOCTSIMU,
4) oCyIIECTBIIATh CMBICJIOBOE YTEHUE;
5) co3naBath, IPUMEHATH U PEe0OPa30BbIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEJCTBA, MOJEIIN U CXEMBI JUIsl PEIICHUs 3a]1a4;
6) caMOCTOSITENIbHO CTAaBUTh LIEJIH, BEIOUPATh U CO37aBaTh AJITOPUTMBI JJISl PELIEHUS] Y4EOHBIX MaTEMaTHUECKUX MPOOIIeM;
7) MOHUMATP CYIIHOCTh aJITOPUTMUYECKUX MPEANMCAHUN U YMETh JICHCTBOBATh B COOTBETCTBHH C MPEIOKCHHBIM aITOPHTMOM;
8) MOHMMATh M HCIOJb30BaTh MATEMAaTUYECKHE CPEIACTBA HATJISAHOCTH (PUCYHKH, YEPTEXKHU, CXEMbl U Ap.) U1 WLIIOCTpALUH,
MHTEPIIPETALY, APTyMEHTALINN;
9) HaxoaUTh B Pa3IMUHbIX HCTOUYHUKAX MHPOPMALIHIO, HEOOXOIMMYIO I PELICHUS] MaTEeMAaTUYeCKUX MpoOJeM, U IPeCTaBIATh €€
B MTOHATHOM (popMe; MPUHUMATD PEIICHHUE B YCIOBHUSIX HEMOJIHOW U N30BITOYHOM, TOUHOM U BEPOSITHOCTHOM MH(OpMauy;

Oodyuarowuiica noayuyum 603MON}CHOCHIb HAYUUMbCA:

1) ycraHaBnMBaTh MPUYMHHO-CJICJICTBEHHBIE CBSI3H; CTPOUTH JIOTHYECKUE PACCYKIICHUS, YMO3AKITIOUCHHUS (MHIIyKTUBHBIE, ACTYKTHBHbIC U
T10 aHAJIOTUM) U BBIBOJIBL;

2) dopmupoBaTh Y4E€OHYIO M OOLIETIONB30BATENBCKYI0 KOMIIETEHTHOCTH B OOJACTH HCHOJNb30BaHHS HH(GOPMALMOHHO-KOMMY-
HUKaMOHHbIX TexHosorui (MK T-koMrieTeHTHOCTH);

3) BUAETh MaTEMaTHUYECKYIO 3a/1auy B IPYTHX AUCHUILIMHAX, B OKPYKAIOIIEH JKU3HU;

4) BbLABUTaTh TUIIOTE3bI NP PEIICHUH YU4EOHBIX 33/1a4 ¥ IOHUMATh HEOOXOAUMOCTh X TIPOBEPKHU;

5) IIaHUPOBATH U OCYIIECTBIIATH 1€ATEIbHOCTD, HAPABICHHYIO HA PEIIEHUE 33/1a4 UCCIIEA0BATEIbCKOTO XapaKTepa;

6) BEIOMpATh HanboJIee parmoHaIbHBIC U AP(HEKTUBHBIE CIIOCOOBI PEIICHUS 3a1a4;



7) uHTEepHpeTupoBaTh MHGPOpMAIMU (CTPYKTYPUpPOBATh, MEPEBOAMUTH CIUIOMIHOM TEKCT B TaONMILy, MPE3EHTOBATH IOJYYEHHYIO
uH(popMaIrio, B ToM umrcie ¢ nomoisio MKT);

8) olieHnBaTh HHGOPMALIHIO (KPUTHYECKAsi OIICHKA, OILIEHKA JOCTOBEPHOCTH);

9) ycranaBiaMBaTh MPUUYUHHO-CIIEICTBEHHBIE CBSI3U, BHICTPAUBATh PACCYKICHUSI, 0000IICHUS;

KoMMmyHuUKAaTHBHBIE

Ooyuarowuiica nayyumcs:

1) opraHm3oBEIBaTh Y4eOHOE COTPYJAHHYECTBO M COBMECTHYIO ACSATEIHHOCTH C YUYUTEIEM U CBEPCTHHKAMU: OMPEICIAThH IIEIH,
pactpenensaTbh QYHKIMHA U POJIA YIaCTHUKOB,;

2) B3aMMOJIEHCTBOBATh W HAXOAWTHh OOIIME CHOCOOBI paboThI; paboTaTh B TPYIIIE: HAXOAWTH OOINEE PEIICHWE W pa3peliaTh
KOH(JIMKTHl HA OCHOBE COIJIACOBaHUA MO3ULIMN M y4€Ta MHTEPECOB; CIyIIaTh MapTHEpa; (OpPMYyIUpPOBATH, APTYMEHTUPOBATh U
OTCTauBaTh CBOE MHCHHUC;

3) IpOrHO3UpPOBaTh BOSHUKHOBEHHE KOH(MDIMKTOB MPU HAIUYUU PA3HBIX TOUEK 3PEHUS;

4) pa3pemniath KOH()IUKTHI HA OCHOBE YUETa MHTEPECOB M MO3UIINI BCEX YUACTHUKOB;

5) KOOpAMHUPOBATH U MPUHUMATH PA3IMYHBIC TO3UIIMH BO B3aUMOCHCTBUY;

6) apryMeHTUPOBATh CBOIO MO3UIIMIO0 U KOOPJIUHUPOBATH €€ C MO3ULIUSIMHU NapTHEPOB B COTPYIHUUYECTBE MPHU BHIPAOOTKE OOIIETO
pELIEHUs B COBMECTHOM JIEATEIIBHOCTH.

IIpeameTHbIe

Tema Yruy0aeHHbIH YPOBEHb

Buinycknux nayuumcs Buinycknuk nonyuum 603M03CHOCHb HAYUUMbCA:
Bexmoput ¢ - MCTIOJIb30BaTh U3BECTHBIE U3 Kypca IJIAHUMETPHUH CBEACHUS O - pemwiaTh 3a/aud Ha pa3lOKEHHUE BEKTOpa MO TPEeM HEKOMIUIaHAPHBIM
npocmpancmee | BEKTOPax W ACHCTBHUAX HAJ HUMU, BBIIONHATh CJIOKECHUE, BRIYUTAHUE, | BEKTOPaM;

YMHOKEHHE BEKTOpa Ha YHUCIIO; - peuath reOMETPUIECKUE 3a1a9l METOJIOM KOOPHHAT.

- OIIPEJEeNIATh KOOPAUHATEI TOUKH; IIPOBOAUTE OIlEpaliuy Hal

BCEKTOpaMH, BbIYUCIIATH JJIMHY U KOOPJAUWHATBI BEKTOpA, YIroJl MEXKAY

BEKTOPaMH.
Memoo - OIIPEJIEIISATH KOOPAMHATHI TOYKH; IIPOBOJIUTH OTIEPAIIUH HaJT - pemaTh reOMEeTpHUIECcKHe 3a7aui METOA0M KOOPIHHAT.
Koopdunam 6 BEKTOpaMH, BEIYUCIIATH JJIMHY U KOOPAWHATBI BEKTOpPA, YIoJl MEXOY - UCIIOJIB30BATh METOA KOOPAWHAT AJIA ONIPEACIICHUA YIJIOB U paCCTOSIHI/Iﬁ B
npocmpancmee. | BEKTOpaMy; CTEPEOMETPHH;
Hesusicenue - UCTIOJIB30BaTh (POPMYITYy PACCTOSHUS OT TOYKH JI0 TIIOCKOCTH; - CTPOUTH OOBEKT, IOJYUCHHBIE B PE3yJIbTAaTEe IBMKEHHS.

- IPUMECHSATH IOHATHUEC KOMITIJIAHAPHBIC BEKTOPHKI,
- pacKiIagbIBaTb BEKTOP 110 TPEM HEKOMILUIAHAPHBIM BEKTOPAM.

Hunundp, konyc,

- UMCThb IIPCACTABJICHUEC O Ppa3BCPTKEC NUJIMHAPA U KOHYCA,

- HAYYUTCA MOACTIUPOBATH PCAJIbHBIC CUTYyalluH Ha A3bIKC I'COMCTPUU,




wap - BIIQ/ICTh IOHATUSAMU TUIOMIA/b TOBEPXHOCTHU IUJIMHJIPA U KOHYCa MCCJIEIOBATh TTOCTPOSHHBIC MOJICNIN C HCITOJIb30BAHUEM F€OMETPHUYCCKUX
YMeTh MPUMEHSTh WX MIPU PEIICHUN 3a/a4. TIOHSATHH U TEOpeM, armmapara ajareopb;

- peniath MPaKTHYECKHUE 3a7a4l, CBI3aHHbBIC C HAXOXKICHHEM IeOMETPUIECKUX
BEJIMYWH;

- HAXOJIUTh TUIOINAN OOKOBBIX TIOBEPXHOCTEH MMIMHAPA, KOHYCa, YCEUCHHOTO
KOHYcCa, IIomaab chepsl.

Obvemol men - BJIaJACTh INIOHATUAMU 06’LGM, 00BEMBI MHOTI'OI'PaHHUKOB, 00BEMEI TEI - OPUMCHATL IIPU PCUHICHHUU 3aJav 00BEMBI nupamuj, MNpu3M, HUIWHOIPOB,
Bpall€Hus U NPUMCHATD UX IIPpU PCIICHUHA 3a1a4. KOHYCOB U 1IapOB, BbIYUCJIAA HCO6XOI[I/IMI>IG OJICMCHTHI

3. Paznen 1.2.3 npeamet « AH(popmMaTHKa» HA CTP. 86 JONOJHUTH TEKCTOM:

Ha yray6sienHoM ypoBHe

Ilinanupyemble pe3yabTaThl U3y4yeHus npeamera « Mugopmaruka»

JInyHOCTHBIE pe3yJbTaThl UMEIOT HANPABICHHOCTh Ha pEUICHUE 3aJlad BOCHUTAHUS, Pa3BUTHUS U COLHUANM3AIMKU O0yYarOIIUXCs
CpEICTBaMU MpEAMETA.

Ilampuomuueckoe éocnumanue:
« LIGHHOCTHOE OTHOIIEHHE K OTEUYECTBEHHOMY KYJIbTYpHOMY, HCTOPMYECKOMY W HAYYHOMY HAcCJIEJUI0; MOHUMaHHE 3HAYCHMUS
MH(POPMATUKU KaK HayKd B KU3HU COBPEMEHHOro OOUIECTBa; BIaJCHHUE JOCTOBEpHOM MH(pOpMalued O MepeoBbIX MHUPOBBIX U
OTEUYECTBEHHBIX JIOCTHXKEHHUSAX B 00J1aCTH MHPOPMATUKU U UH(POPMALIMOHHBIX TEXHOJIOTHil; 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX
0 HU(pPOBOH TpaHCPOpMaLlUK COBPEMEHHOTO OOIIECTBA.

/yxoeéno-npascmeennoe eocnumanue:
 OpPHEHTAIMsl Ha MOpaJbHBIC IEHHOCTH U HOPMBI B CUTYallUsSIX HPABCTBEHHOTO BBHIOOPA; TOTOBHOCThH OIICHWBATH CBOE MOBEACHUE U
MOCTYIKH, & TaKXe TOBEICHUE W TOCTYINKH APYTUX JIOACH C MO3WIIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCIIEACTBUI TOCTYIIKOB; aKTUBHOE HEMPHUATHE AacOIMANbHBIX IOCTYNKOB, B TOM 4wcie B cetu WHTepHer. Ipascoanckoe
eéocnumanue:
o TIPE/ICTABJICHUE O COLMAJIbHBIX HOPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOLIEHUH B KOJUJIEKTHUBE, B TOM YHCJIE€ B COLIMATIBHBIX




coolmiecTBax; co0JI0IeHHEe TpaBuil 0€30MaCHOCTH, B TOM YHMCJIE€ HABBIKOB O€30MaCHOTO MOBEJICHUS B MHTEPHET-CPE/Ie; TOTOBHOCTh K
pPa3HOOOpa3HONW COBMECTHOM JESATENBHOCTU IMPHU BBHINOJHEHUU Y4E€OHBIX, MO3HABATENbHBIX 3a/1ad, CO3JaHUU Y4EOHBIX MPOEKTOB;
CTPEMJICHHE K B3aUMOIOHMMAHUIO U B3aMMOIIOMOIIM B IMpOIECCe 3TON Y4eOHOW AESTENbHOCTH; TOTOBHOCTH OIICHUBATH CBOE
MOBEJACHUE U TOCTYIKH CBOMX TOBAapUIIEH C TMO3UIMKU HPABCTBEHHBIX U IPABOBBIX HOPM C Y4YETOM OCO3HAHHUS MOCIEICTBUN
MOCTYIIKOB.

Ilennocmu nayunozo nosnanus:
« CQOPMHUPOBAHHOCTH MHUPOBO33PEHUECKHUX MPEACTaBICHUN 00 uHOpManuu, UHPOPMAIMOHHBIX Mpoleccax U MHPOPMAITMOHHBIX
TEXHOJIOTHSIX, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH M OOIIECTBEHHON MPAKTHUKU U COCTABJSIONIUX 0a30BYIO
OCHOBY IS IOHUMAaHHsI CYITHOCTH HAYYHOW KapTUHBI MUDA;
« MUHTEpPEC K OOYYECHUIO U MO3HAHMIO; JIIOOO3HATEIBHOCTh; TOTOBHOCTh U CHOCOOHOCTh K CaMOOOpPa30BaHUIO, OCOZHAHHOMY BBIOOPY
HaIIPaBJIECHHOCTH U YPOBHS 00y4Y€HUS B aIbHEHIIEM;
« OBJIaJICHUE OCHOBHBIMHM HaBBIKAMH UCCJIEI0BATEIbCKON IEATEIbHOCTH, YCTAHOBKA HAa OCMBICIICHHE OIIbITa, HAOIIOACHUH, TOCTYIIKOB
Y CTPEMIIEHHE COBEPIICHCTBOBATh MYyTH JOCTHXKEHUS MHANBUAYAJIBHOTO U KOJUIEKTUBHOTO OJIaronoiayyus;
« COPMHUPOBAHHOCTh MH(POPMAIMOHHON KyJIbTYpbl, B TOM YHCJIE€ HaBBIKOB CAMOCTOSATEIBHOW pabOThl ¢ Y4eOHBIMH TEKCTaMH,
CIPaBOYHON JIUTEPATypOil, Pa3HOOOpPA3HBIMHU CpEICTBAMU HH(POPMALMOHHBIX TEXHOJIOTUH, a TaKXKe YMEHMsI CaMOCTOSITENIbHO
OTIPEEIATh 1IEJIN CBOETO OOY4YEHHMsI, CTAaBUTh U (POPMYIHPOBAThH AJis ceOsl HOBBIE 3aJauM B yu€0e M MMO03HABATEIbHON JEATEIbHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH ITO3HABATENBHON NEATEIBHOCTH;

Dopmuposanue Kyapbmypol 300P06bA:
« OCO3HaHHUE LIEHHOCTH YKU3HU; OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/10POBbIO; YCTAHOBKA Ha 3/I0OPOBBIA 00pa3 *KHU3HU, B TOM YHUCIIE
M 32 CUET OCBOEHHUS M COOJIIOIEeHUs TpeOOBaHMI Oe30MacHOW JKCIUTyaTallid CPEACTB MH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
texnosoruii (UKT).

Tpyooeoe eocnumanue:
« HIHTEpEC K MPaKTUYECKOMY H3ydeHHIo mnpodeccuii U Tpyda B cdepax Npo(ecCHOHANbHON NeATebHOCTH, CBSI3aHHBIX C HWH-
(dbopmaTHKOil, MPOrpaMMHPOBAHUEM U UH(POPMALIMOHHBIMU TE€XHOJOTHSIMU, OCHOBAHHBIMU Ha JTIOCTHXKEHMSIX HAYKH MH(DOpPMATUKH U
Hay4YHO-TEXHUYECKOTO MPOrpecca;
« OCO3HAHHBIA BBIOOP M TOCTPOCHHE WHIWBHUIYAIbHOW TPACKTOPUHM OOpPA30BAHMSI U >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX U
OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH.

IKonozuueckoe socnumanue:
« OCO3HAHME II00ATILHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel uX pelieHus, B TOM ducie ¢ yuétom Bo3moxkHocted UKT.

Aoanmayun odyuaruiezoca K uU3MEHANWUMCA YC108UAM COUUATLHOU CPeObl:
« OCBOEHHME OOYYaIOIMMUCS COLHUAIBHOIO OIBITa, OCHOBHBIX COLIMAJIBHBIX pOJIEH, COOTBETCTBYIOIIMX BEAYIIEH AEATeIbHOCTH



BO3pacTa, HOPM M TpaBui OOIECTBEHHOTO MOBEAEHUS, (OPM COLMAIbHOW >KM3HM B Tpynmnax M cooOIlecTBaxX, B TOM YHCIIE
CYILIECTBYIOIIUX B BUPTYaJIbHOM MTPOCTPAHCTBE.

MeTanpeaMeTHbIE pe3yJbTaThl

YMEHHUE CaMOCTOSTEIILHO ONPEACIATh eNU ACATEIbHOCTH U COCTABIATH IUIAHBI ACITEIBHOCTH; CAMOCTOSTEILHO OCYIIECTBIIATD,
KOHTPOJMPOBATh U KOPPEKTUPOBATh JAEATEIBHOCTD; HCIIOIB30BaTh BCE BO3MOXHBIE PECYpPCHl JUIS JTOCTHKEHHS IOCTABICHHBIX
1esieil U peau3alyy IIaHOB AeSTeIbHOCTH; BIOUPATh YCIICIIHbIE CTPATErUy B PA3IMUHBIX CUTYALIHX;

YMEHHE TPOAYKTHBHO OOIIATHCS M B3aUMOJICHCTBOBATH B IMPOLIECCE COBMECTHOW NESATEIBHOCTH, YUUTHIBATH MO3UIUU APYTUX
YYaCTHUKOB ACSITENbHOCTH, 3P(HEKTUBHO pa3periaTb KOH(OIUKTHI,

BJIQ/ICHUE HAaBBIKAMU TI03HABATEIbHOW, Y4eOHO-MCCIEIOBATENbCKOW M TPOEKTHOW NEATEIHHOCTH, HABBIKAMHU pa3pelieHus
npo0JsieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB PEIICHUs MPAKTUYECKUX 3a/ay, NMPUMEHEHHIO
pa3IMYHbIX METOJIOB MO3HAHUS;

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIbHOM HMH(OPMAIMOHHO-TIO3HABATEIBHOW JAESITENbHOCTH, BKJIOYas YMEHHUE
OPUEHTHPOBATHCS B PA3NMYHBIX HCTOYHHKAX HH(OpMAIMK, KPUTHUECKH OICHUBATh M HHTEPIPETUPOBATH HH(OPMAIHUIO,
MOJTy4aeMyI0 U3 Pa3INYHBIX HCTOYHHUKOB;

YMEHHE HCIOJB30BaTh CpeACTBAa HWH(GOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTMA B pEHICHHMH KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX ¥ OpPTaHU3aIlMOHHBIX 33/ad ¢ COOIOJCHHEM TpPeOOBAHUW SPrOHOMUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHONW O€30MacHOCTH.

[IpeaMeTHbIE pe3yabTaThl 10 Kaacc

c(hOpMHPOBAHHOCTH MIPEICTABIICHUN O PO MH(POPMAIIUU U CBSI3aHHBIX C HEH MPOIIECCOB B OKPYKAIOIIIEM MUPE;

yIIIyOJICHHOE BJIaJICHUE CUCTEMOM 3HAHUH, OTPAKAIOIIUX 6K1a0 ungopmamuxy B POpMUPOBAHUE COBPEMEHHONW HAYYHON KapTUHBI
MUpa;

c(hOpPMHPOBAHHOCTh MIPEACTABICHUA O BAKHEUIINX BUIAX NHUCKPETHBIX O0OBEKTOB M 00 MX MPOCTEHUINX CBOMCTBAX, aJrOpUTMax
aHajM3a dTUX 00BEKTOB, O KOOUPOBAHUU U OEKOOUPOBAHUU OAHHbIX U TIPUUMHAX UCKAKECHUS JaHHBIX MPU Mepeaye;
CHUCTEMATH3alMsl 3HAHWH, OTHOCAIIUXCS K MamemMamuieckum 00beKkmam uHGOpmMamuku;, yMEHHE CTPOUTh MaTEMaTHYCCKUE
00BeKTHl HH(OOPMATHKH, B TOM YUCIIE JIOTHYECKUE (OPMYIIBI;

c(hOpPMHUPOBAHHOCTh HABBIKOB U YMEHHI MO COOJIOIEHUIO TPEOOBAHUN mexHuKu 6e30nacHocmu, TATUEHBI U PECYPCOCOepeKeHUs
IIpH paboTe CO CpeICTBAaMHU HH(POPMATH3AITUH;



c(OPMHPOBAHHOCTh NPEACTABICHUNA 00 ycmpolicmee CO8peMeHHbIX KOMNbIOmMepog, O TEHACHIMSIX DPAa3BUTHS KOMIBIOTEPHBIX
TEXHOJIOTUH; O TOHSATHH «ONEpPAIMOHHAs CHUCTEMa» M OCHOBHBIX (DYHKIMSIX OINEPALMOHHBIX CHCTEM; 00 OOUIMX MpPUHIIMIIAX
pa3paboTKu U PYHKIMOHUPOBAHUS HHTEPHET-TIPUIIOKEHUH;

c(OPMHUPOBAHHOCTD TPEACTABICHUN O KOMNbIOMEPHBIX CemaX W UX POJM B COBPEMEHHOM MHpE; 3HAHHMH 0a30BbIX MPUHIIUIIOB
opranu3anyu 1 (GyHKIIMOHUPOBAHHS KOMIBIOTEPHBIX CETEH, HOPM HMH(POPMAIIMOHHON ITHKH U IpaBa, IPUHLUIIOB 00ecredeHHs
uH(GOPMaIIMOHHON 06€30M1acCHOCTH, CIOCOO0B U CPeACTB oOecneueHus HanéxHoro Gpynkunonuponanus cpeacts UKT;

MOHUMAaHUS OCHOB 1PAB06bIX ACNeKmo8 UCTIONb30BaHU KOMIIBIOTEPHBIX IPOrpaMM U paboTsl B IHTEpHETE;

BJIAJICHUE OIBITOM TOCTPOCHHUS M HWCIOJIB30BAHUS KOMNbIOMEPHO-MAMEMAMUYECKUX MoOeiell, TIPOBEACHUS SKCIIEPUMEHTOB U
CTaTUCTHUYECKOW OOpabOTKM JaHHBIX C TIOMOUIbI0 KOMIIBIOTEPA, HMHTEPIPETALUU PEe3yJIbTaToOB, IIOJy4aeMbIX B XOJe
MOJIETTMPOBAaHUSl PEAIbHBIX IPOIECCOB; YMEHHE OLEHUBATh YHUCIIOBBIE MapaMeTpbl MOJEIUPYEMBIX OOBEKTOB U IPOIECCOB;
c(OpMHUPOBAHHOCTb PEICTABICHUNA O HEOOXOIUMOCTH AHANUZA COOMBEMCMBUS MOOeaU U MOJEIUPYEMOro o0beKTa (Impoiecca);
c(hOpMHUPOBAHHOCTh TMPEACTABICHUI O crloco0ax XpaHEeHUs: O0pabOTKe MAaHHBIX; YMEHHUE IOJIb30BAaThCS Oa3amu OAaHHbIX W
CIPaBOYHBIMU CHCTEMaMHU; BJIaJICHUE OCHOBHBIMHU CBEICHUSAMHU O 0a3axX JaHHBIX, X CTPYKType, CPEACTBAX CO3MaHUs U PabOTHI C
HUMH;

BJIa/ICHHE HaBBIKAMU A/120PUMMUYECKO20 MblUlIeHUs Y TIOHUMaHue HE00X0AUMOCTH (POPMaIbHOIO ONMKUCAHUS aITOPUTMOB;
OBJIQJICHUE TIOHSTUEM CJIOHCHOCMU AN20pUMMdA, 3HAaHWE OCHOBHBIX aJTOPUTMOB 00paOOTKM YMCIOBOW M TEKCTOBOW MH(pOpMAaIUH,
QJIITOPUTMOB TOUCKA M COPTUPOBKH;

BJIQJICHUE IPUEMAMH HANUCAHUS HA ANOPUMMUYECKOM A3bIKe NPOSPaMMbl TSl PEIICHUs] CTaHAapTHON 3a/1a4yl ¢ UCMOJIb30BaHUEM
OCHOBHBIX KOHCTPYKITUH MPOTPAMMHUPOBAHUS U OTIAJAKH TaKUX MPOTPAMM; UCIIOJIb30BAHNE TOTOBBIX MPUKIIATHBIX KOMITBIOTEPHBIX
pOrpaMM MO BEIOpPAHHOM Clieuanu3aluu;

BJIQJICHUE VHUBEPCATILHBIM SA3bIKOM NPOSPAMMUPOBAHUS 8blCOKO20 YposHs (IO BBIOOPY), MPEACTABICHUSMU O 0a30BbIX THIIAX
JaHHBIX U CTPYKTYpax JIaHHBIX; YMEHHUEM UCIOJIb30BaTh OCHOBHBIE YIPABJISIOLINE KOHCTPYKIIHH;

BJIa/ICHUE YMEHUEM NOHUMAMb NPOSPAMMbl, HATIMCAHHbIE Ha BHIOPAHHOM 71l U3yUEHUS] YHUBEPCAIbHOM aIrOPUTMUYECKOM SI3bIKE
BBICOKOTO YpPOBHS; 3HAHMEM OCHOBHBIX KOHCTPYKIMH MPOTPaMMHUPOBAHMS, YMEHHEM aHAJIM3UPOBATh AITOPUTMBI C
HCITOJIb30BAaHUEM TaOJIHIT,

BJIQJICHUE HABBIKAMHU W OIBITOM pa3pabomku npocpamm B BBIOPAaHHOHN cpelle MpOrpaMMHUPOBAHWS, BKIIOYAs TECTHPOBAHUE U
OTJIa/IKy IPOrpaMM; BJIaJICHUE JIEMEHTAapPHBIMU HaBbIKaMH (POpMaNIM3allMy MPUKIAIHON 3214l U JOKYMEHTHPOBAHHUS MTPOTPAMM.

Obyuarowuiics Ha yenyOleHHOM YPOBHe HAYUUMCA:



— KOAMPOBaTh U JAEKOJIMPOBATH TEKCTHl IO 3aJaHHOM KOAOBOH TaOIMIlEe; CTPOUTh HEPABHOMEPHBIE KOJIbl, JIOMYCKAIOIINE
OJTHO3HAUYHOE JEKOJUPOBAHME COOOLIEHUH, wucnoap3ys ycinoBue DaHo; mMOHMMATh 3aJaud IOCTPOEHUS KOJa,
00eCreunBaOIIEro M0 BO3MOKHOCTH MEHBIIYIO CPEIHIOI JUIMHY COOOIIEHUS IPHU HM3BECTHOM 4acTOTE CHUMBOJIOB, U KOJa,
JIOTIYCKAIOIIETr0 JUArHOCTUKY OLIMOOK;

— CTPOUTH JIOTHYECKHUE BBIPAKEHUS C IIOMOLIBIO ONIEpPAliuil AU3BIOHKIUY, KOHBIOHKIINY, OTPULIAHNS], UMIUIMKAH, YKBUBAJICHIINY;
BBITNOJIHATh SKBUBAJIECHTHBIE IPE0OPA30BaHUS 3TUX BBIPAKEHUHM, UCIIOJIb3YSl 3aKOHBI alnreOpbl JOTUKU (B YACTHOCTH, CBOMCTBA
JTU3BIOHKLINN, KOHBIOHKIIUY, MpaBuiIa ¢ MopraHa, cBsi3b UMIUTMKALIMK C TU3BIOHKIIHEH );

— CTpPOUTH TAOJMIly MCTUHHOCTH 33JaHHOTO JIOTUYECKOTO BBIPAXKEHUS; CTPOUTH JIOTUYECKOE BBIPAXKEHHE B JU3BIOHKTUBHOM
HOpMaJbHOM (QopMe MO 3aJaHHOW TaOJHIle UCTUHHOCTH; ONPENENSITh HCTHHHOCTH BBICKA3bIBAHHWSA, COCTABICHHOTO W3
AJIIEMEHTAPHBIX BBICKA3bIBAaHUII C IOMOIIBI JIOTHYECKUX OIEpaluuid, €CId HW3BECTHA HCTUHHOCTh BXOIAIIMX B HErO
AJIIEMEHTAPHBIX BBICKa3bIBAHUW; HCCIEAOBATH O0JACTh MCTHHHOCTH BBICKA3bIBaHMS, COJEPIKAIIErO IMEPEMEHHBIEC; pelaTh
JIOTUYECKUE YPABHEHUS;

— 3alHChIBATh JEHCTBUTEIBHBIE YMCIAa B SKCIHOHEHIHMAIBHON (OpMe; MPUMEHATHh 3HAHUS O MPEACTABICHUM YMCET B MaMATU
KOMIIBIOTEPA;

— OIHUCHIBaTh rpadpl ¢ MOMOIIbIO MaTPULl CMEKHOCTH C YKa3aHMEM JUIMH peOep (BECOBBIX MAaTpHIl); PellaTh alfTOPUTMHUECKHE
3aJ]auM, CBSI3aHHBIE C AHAJIU30M rpadoB, B YaCTHOCTH 3aJady IOCTPOCHHS ONTUMAJIbHOTO IYTH MEXAY BEpUIMHAMU
OPUEHTHPOBAHHOIO ALIMKINYECKOTro rpada u onpeaeneHus KOJIMYecTBa pa3IMuHbIX MyTel MEXy BEepLINHAMY;

— (opMann30BaTh MOHSATHE «AITOPUTM» C MOMOIIBIO OJHOM M3 YHUBEPCAJIbHBIX MOJENCH BblUMCIEHUHN (MamumHa ThropuHra,
mammHa [locta u ap.); moHuMaTh coaepkanue tesnca UYepua—TblopuHra; — MOHUMaTh U UCIOJB30BaTh OCHOBHbBIE MOHSTHUS,
CBSI3aHHBIE CO CJIO)KHOCTBIO BBIYMCIICHUM (BpeMsl pabOThI U pa3Mep UCIOJIb3yeMOW MaMsITH NP 3a1laHHBIX UCXOJHBIX JAHHBIX;
ACUMIITOTHYECKAs CIOXHOCTh AJITOPUTMA B 3aBUCHUMOCTHU OT pa3Mepa UCXOAHBIX JAHHBIX); ONPEACIATh CII0KHOCTh U3y4aeMbIX
B Kypce 0a30BbIX aJIrOPUTMOB;

— aHaJU3UPOBAThH MPEAJIOKEHHBIA alTOPUTM, HAIPUMEP OIPEAEIATh, KaKue pe3yibTaThl BO3MOXKHBI MTPU 3aJaHHOM MHOKECTBE
VCXOJIHBIX 3HAUEHUI U MPU KAKUX MCXOJIHBIX 3HAYEHHSIX BO3MOYKHO MOJYyYEHUE YKAa3aHHBIX PE3yJIbTaTOB;

— CO3/7]aBaTh, aHAJIM3UPOBATh U PEAM30BbIBATh B BUAE MPOrpaMM Oa30BbIE€ aJITOPUTMbI, CBSI3aHHBIE C AHAJIM30M 3JIEMEHTAPHBIX
GyHKUMHA (B TOM 4uCie NPUONMKEHHBIX BBIYMCIICHMI), 3alMMChI0 YHCEN B MO3UIMOHHOW CHUCTEME CUMCIICHHUS, JEIMMOCTHIO
IEIBIX YUCeN; JTMHEHHON 00pabOTKOM IMOCIeN0BaTeILHOCTE WU MAcCHUBOB 4YMCEN (B TOM YHCIE aJTOPUTMBI COPTHPOBKH),
aHAJIM30M CTPOK, a TAKXKE PEKYPCHBHBIE aJTOPUTMBI;

— cOo3/1aBaTh COOCTBEHHBIE aJITOPUTMBI JIJIsl pEIIeHHs] MPUKJIAJAHBIX 33]]a4 Ha OCHOBE U3YUEHHBIX aJITOPUTMOB U METOJIOB;

— HCMOJb30BaTh B NMPOrpaMMax JaHHbIE Pa3jIMYHBIX THUIOB; MPUMEHSTh CTAaHAAPTHbIE U COOCTBEHHBIE MOJAMPOrPAMMBbI IS
00paOOTKH CHUMBOJIBHBIX CTPOK; BBITIOJHATH O0paOOTKY JaHHBIX, XPaHSALIMXCA B BHJIE MAacCHBOB Pa3IMYHON pPa3MEPHOCTH;



BbIOMpaTh THUII IUKJIAa B 3aBUCUMOCTH OT pEIIaeMOl MOA3aJaud; COCTaBIATh LMKIBI C HCIOJIB30BAHUEM 3apaHee
OIPE/EIICHHOIO0 MHBApUAHTA LMKJIA; BBIIOJHATh 0a30Bbl€ ONEPALMU C TEKCTOBBIMHU M JBOMYHBIMM (pailllaMy; BBIIEISTH
110/133]1a4M, PEIICHNE KOTOPBIX HEOOXOUMO ISl pELIEHHsI IOCTaBICHHOM 3aJ]aui B MIOJHOM 00BbEME; PEATN30BbIBaTh PELICHMUS
1o/3a4a4 B BUJE IOANPOrPaMM, CBA3BIBATH MOAIPOrPAMMBI B €IMHYIO IIPOTPaMMYy; HMCIOJB30BaTh MOZYJBHBIM IPUHIUI
IOCTPOEHUS IPOrPaMM; UCIIOJIB30BaTh OMOIMOTEKH CTAaHIAPTHBIX MOANPOTrPaMM;

— MHCTAJUIMPOBATh U JIEMHCTAINIUPOBATh IPOIPAaMMHBIE CPEACTBA, HEOOXOAUMBIE Ul pElIeHUs Y4eOHBIX 3a]a4 110 BbIOpaHHOU
CHeuaIn3alny;

— TIONB30BAThCS HaBbIKaMU (opMaiHu3allMy 33/Ja4dd; CO3/[aBaTh OMUCAHHS MPOTPaMM, MHCTPYKIHMH MO MX HCIOJB30BAHUIO U
OTYETHI 110 BBIIIOJIHEHHBIM IIPOEKTHBIM padoTaM;

— TIOHUMaThb OCHOBHBIE NPHUHILHUIIBI YCTPOWCTBA M (YHKIMOHMPOBAHHUS COBPEMEHHBIX CTAllMOHAPHBIX M MOOMIBHBIX
KOMITBIOTEPOB; BBIOMPATHh KOH(UTYPALIMIO KOMIIBIOTEPA B COOTBETCTBUU C PEIIAEMBIMU 33Ja4aMH; — [IOHUMAaTh Ha3HAYEHUE, a
TaK)K€ OCHOBHBIE NPHUHIMIBI YCTPOWCTBA U pabOThl COBPEMEHHBIX OINEPAIMOHHBIX CHUCTEM; 3HATh BHUJIbI U Ha3HAYEHUE
CUCTEMHOT'0 IIPOrPAMMHOTO 00ECIICUEHMUS;

— BJIJIETh NPUHIUIAMHU OpPraHU3alUU UepapXUUecKuX (ailIoBBIX CUCTEM M MMEHOBaHUS (ailjioB; UCIOJIB30BATh I1a0IOHBI I
OIKCaHUs TPyl (ailyios;

— HCIIOJIb30BaTh Ha MPaKTUKE OOLIMe MpaBuiia MPOBEACHUS UCCIE0BATENLCKOIO NPOeKTa (IOCTaHOBKA 3aJjaul, BEIOOp METO0B
UCCIIEIOBaHMsI, MOArOTOBKA MCXOAHBIX JIaHHBIX, IIPOBEJIEHUE UCCIEI0BaHMs, (OPMYIUPOBKAa BBIBOJOB, IIOJrOTOBKA OTUETA);
IUTAHUPOBATh U BBINOIHATH HEOOJIBLINE UCCIIEI0BATEIbCKUE POCKTHI;

— UCMOJb30BaTh KOMIIBIOTEPHBIE CETH /Il OOMEHA TaHHBIMU ITPU PEIICHUH IPUKIIaHBIX 3a/1a4;

— NOHUMATh CTPYKTYPY JOMEHHBIX UMEH; NpUHIUIbI [P-anpecanuu y3ioB cetu;

— IPEACTaBIIATh OOIIME MPUHIUIIBI pa3pabOTKU U (YHKIIMOHUPOBAHUSI MHTEPHET-NPUIIOKEHUM (CalThI, OJI0TH U 1Ip.);

— TMPUMEHATh HA MPAKTHKE MPUHIUIBI oOecredeHus: MH(DOPMAIMOHHOW O€30MacCHOCTH, CHOCOOBI M CpPEIACTBAa OOECHedeHHUs
HaZexxHoro gpyHkunonuposanus cpencts MKT; cobmoaats npu pabote B c€TH HOPMbI MH(POPMAIIMOHHOW 3TUKHU M TpaBa (B
TOM YHCJIE aBTOPCKUE MPaBa);

— MPOEKTUPOBATh COOCTBEHHOE ABTOMATU3MPOBAHHOE MECTO; CJIEA0BATh OCHOBaM OE€30MAaCHOM M HKOHOMHYHOW pabOTHI C
KOMITBIOTEPAMH M MOOWJIBHBIMU yCTPOMCTBAMHM; COONIOAATh CAHUTAPHO-TUTMEHWYECKHE TpeOoBaHMs mnpu paboTe 3a
MEePCOHATIBHBIM KOMIIBIOTEPOM B COOTBETCTBUU ¢ HOpMaMu JiericTByromux CanlluH.

Obyuarowutics Ha yenyOieHHOM YPOBHE NOTYUUM BO3MONCHOCTNb HAYUUMbCA!



— IPUMEHATH KOJbl, UCIIPABIISAIOLIME OIIMOKH, BO3HUKILNE IPU NIepeaye MHPOpMAIMK; ONPEIEISATh IPOIYCKHYO CIIOCOOHOCTh U
NIOMEXO03aIIMIIEHHOCTh KaHaja CBs3U, UCKaXEeHHE MH(OpMaluy MpH Mepeaade Mo KaHajlaM CBS3M, a TaKkKe MCIIOJIb30BaTh
AJITOPUTMBI CXKaTUs JaHHBIX ;

— HCIONb30BaTh TIpadbl, AEPEBbsA, CIHCKU IPU OMNHCAHUU OOBEKTOB M IPOLECCOB OKPYKAIOIIEIO MHPA; HCIOIb30BaTh
npeUKCHbIE AEPEBbS U APYTUe BUbI AEPEBbEB TP PEIICHUN aITOPUTMUYECKUX 33]1a4, B TOM YUCJIE IPU aHAIU3€E KOJIOB;

— HCIIOJIb30BaTh 3HaHUS O METOJE «Pa3ACiIsiil U BIACTBYW»;

— IIPUBOJUTH NPUMEPHI PA3JIMYHBIX AITOPUTMOB PELIEHUS OAHOM 3a[1a4, KOTOPBIE UMEIOT PA3IIMYHYIO CIOKHOCTD; UCIIOJIb30BATh
HOHSATHE NEPEOOPHOTO AITOPUTMA,

— UCIOJI30BaTh NOHITHE YHUBEPCAIBLHOIO AJITOPUTMA U IPUBOANTH IPUMEPHI AITOPUTMUYECKH HEPA3PELUIMMBIX TPOOIIEM;

IIpeamerHsblie pesyabraTrhl 11 Kiaace

eyrIIyOJICHHOE BIIQJICHUE CHUCTEMOM 3HAHMM, OTpaKarouuX 6K1a0 uH@opmamuxu B (HOPMUPOBAHHE COBPEMEHHOW Hay4YHOMU
KapTUHBI MUPA;

¢ c(hopMHUPOBAaHHOCTH MPECTABICHUN O BAKHEHIITNX BUIAX JUCKPETHBIX OOBEKTOB M 00 UX MPOCTECUIITNX CBOMCTBAX, AITOPUTMAX
aHaIKM3a ATUX 00BEKTOB, O KOOUPOBAHUU U OEKOOUPOBAHUY OAHHbLIX Y TIPUUWHAX UCKAXEHUS JaHHBIX IIPH Mepeaye;

ecrUcTeMaTH3aIMsl 3HAHUN, OTHOCAIUXCS K Mamemamuyeckum 00vbekmam uH@OpMamuku; yMEHUE CTPOUTh MaTeMaTUYECKHUE
00BEKTHl HH(OOPMATUKH, B TOM YHKCIIE JIOTHUECKUE (OPMYIIBL;

ec(pOpPMUPOBAHHOCTh HABBHIKOB W YMEHUH MO COOJIOJCHUIO TpeOOBAaHUW mexHuKu 0Oe30nacHocmu, TUTHEHBl W
pecypcocOepexenus mpu padboTe co cpeicTBaMU UH(POpMaTU3ALINY;

ec(hopMHPOBAaHHOCTH MPEICTABICHUN 00 ycmpoucmee cO8PeMEeHHbIX KOMNbIOMEPos, O TEHIACHINIX Pa3BUTUS KOMITBIOTEPHBIX
TEXHOJIOTHIA; O TIOHSITUU «OTIEPAIIMOHHAS CUCTEMa» W OCHOBHBIX (DYHKIIUSX OMEPAIMOHHBIX CHUCTEM; 00 OONIMX MPHUHIIUIAX
pa3paboTKH ¥ PYHKIIMOHUPOBAHUSI UHTEPHET-TIPUIIOKECHU;

¢ C(pOPMUPOBAHHOCTH MPEJCTABICHUN O KOMNbIOMEPHBIX CemsaxX U UX POJH B COBPEMEHHOM MUpE; 3HAaHUW 0a30BbIX MPUHITUIIOB
OopraHu3anuu W (PYHKIMOHUPOBAHHS KOMIIBIOTEPHBIX CETe, HOPM HHQPOPMAIMOHHOW OJTHKHM W TIpaBa, MPUHIIUIIOB

oOecrieyeHus: UHPOPMALMOHHOM O€30MaCHOCTH, CIOCOOOB U CPEACTB O0OecreyeHus: HaaEXHOro (yHKIMOHUPOBAHUS CPE/ICTB
UKT;

2
®[IOHMMAaHUSI OCHOB NPABOBLIX ACNEKMO8 UCTIOIb30BAaHUS KOMITBIOTEPHBIX MPOrpaMM U padoTel B UHTEpHETE;
®BJIQJICHUE OIBITOM ITOCTPOEHMSI U UCIOJB30BAHUS KOMNbIOMEPHO-MAMEMAMU4eckux mooenell, IpOBEACHNs IKCIEPUMEHTOB U

CTATUCTUYECKOW 0OpaOOTKM JaHHBIX C TIOMOINBIO KOMIBIOTEpPA, WHTEPHPETANHUHA PE3yJbTAaTOB, IMOJYy4aeMbIX B XOJE



MOJICTTUPOBAHUS PEalTbHBIX MPOIIECCOB; YMEHHE OIICHWBATHh YHCIIOBBIC MapaMeTpbl MOACIUPYEMBIX OOBEKTOB M IMPOIIECCOB;
c(OPMUPOBAHHOCTh TMPEACTABICHUN O HEOOXOIUMOCTH aHAIU3A COOMEEMCMSUs MoOoeiu W MOACITUPYEMOT0 OOBEKTa
(mporecca);

ec(hopMHPOBAHHOCTH TPENCTABICHUA O Croco0ax XpaHeHUs 00pabOTKe TaHHBIX; YMEHHE TMOJIb30BAThCA Oa3amu OAHHBLIX W
CIIPABOYHBIMU CUCTEMAaMU; BJIaJICHNE OCHOBHBIMH CBEACHUSAMU O 06a3axX NaHHBIX, UX CTPYKTYPE, CPEIICTBAX CO3MaHUS U PAOOTHI
C HUMU;

®BJIJICHUE HABBIKAMU AICOPUMMULECKO20 MblulleHUss U TIOHUMaHe Heo0X0IuMOoCTH (HOPMaTbHOTO OMUCAHUS alITOPUTMOB;

®OBJIQJICHUE TIOHATUEM CIONCHOCMU al20pummd, 3HAHHE OCHOBHBIX alTOPUTMOB OOpaOOTKH YHUCIOBOM M TEKCTOBOM
uH(POpPMAITH, AITOPUTMOB TTOMCKA ¥ COPTUPOBKH;

eBJIaJICHUE TPUEMAMHU HANUCAHUA HA ANCOPUMMUYECKOM SA3blKe NpocpaMMbl Il PEIIeHWs CTaHJapTHOM 3agadyul ¢
WCITOJIb30BAHUEM OCHOBHBIX KOHCTPYKIIMM TPOTPAMMHUPOBAHUS W OTJIQJAKH TAaKUX MPOTPAMM; HCIIOIH30BAHWE TOTOBBIX
MIPUKJIATHBIX KOMIBIOTEPHBIX ITPOTPaMM TI0 BHIOPAHHOM CITCIIHATU3AIIHH;

®BIIAZICHUE YHUBEPCATILHBIM A3bIKOM NPOSPAMMUPOBAHUS 8bICOKO20 YposHs (IO BHIOOPY), MPEACTABICHUIMU O 0a30BBIX THITAX
JTAHHBIX U CTPYKTYpax JaHHBIX; YMEHHUEM HCITOIh30BaTh OCHOBHBIC YIIPABJISIONINE KOHCTPYKIIHH,

®BJIAJICHUE YMEHUEM HOHUMAMb NPOSPAMMbI, HAIIUCAHHbIE Ha BBIOPAHHOM I U3YYEHUS YHUBEPCATHLHOM aJTOPUTMUYECKOM
S3BIKE BBICOKOTO YPOBHS;, 3HAHMEM OCHOBHBIX KOHCTPYKIIMM MPOTrpaMMHUPOBAHUS; YMEHHUEM aHAJIU3UPOBATh AJTOPUTMBI C
UCITIOJIb30BAaHUEM TaOJIHII,

®BJIaJICHNE HABBIKAMH U OMBITOM Ppa3pabOTKU MporpamMM B BBIOPAHHOUM cpele MpOrpaMMHUpPOBAHUS, BKJIIOYAs TECTHPOBAHUE U
OTJIQJIKy TIpOTrpamMM; BIIaJICHUE SJEMEHTAPHBIMH HaBbIKaMH (OpMav3aii TPUKIAAHOW 3aa4d M JOKYMCHTHPOBAHHUS
Iporpamm.

Obyuarowuiicst Ha yenyO1eHHOM YPO8He HAYUUMCAL:

— CTPOUTH JIEPEBO UTPHI MO 33J]AaHHOMY AJITOPUTMY; CTPOUTH U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETUIO UTPHI; — 3aMUCHIBATH
HAaTypaJIbHbIE YHCJIA B CHUCTEME CUMCIIEHUS C JAaHHBIM OCHOBAaHHMEM; WCIIOJNb30BAaTh NIPU PEIICHUMHU 3a7ad CBOMCTBA
MO3ULIMOHHOM 3aIIMCH YHCIIA, B YACTHOCTH MPU3HAK JIEJIMMOCTH YHCIIAa HA OCHOBAHUE CUCTEMbI CUUCIICHUS,

— 3aMHChIBATh JEHCTBUTEIBHBIC YMCIa B OSKCIOHEHIIMAIBHON (OpMe; MPUMEHATHh 3HAHUS O MPEACTABICHUHM YMCEN B MaMSITH
KOMITbIOTEPA; — POPMATU30BATh MOHATHE «AJITOPUTMY C TIOMOIIBIO OAHONW M3 YHUBEPCAIBHBIX MOJIENICH BBIYUCIICHHUN (MallliHa
Trropunra, Mmamuna [locta u ap.); noHuMath cogepxkanue teauca Yepua—TbropuHra; — mOHUMATh U UCIOJIB30BaTh OCHOBHBIE
MOHSATHUSI, CBA3aHHBIE CO CJI0KHOCTHIO BBIUMUCICHUM (BpeMsl pabOThl M pa3Mep UCIOIb3YyeMON MaMATH MPH 3aJIaHHBIX MUCXOIHBIX
JIAHHBIX; aCUMIITOTHYECKAsI CIOKHOCTh aITOPUTMA B 3aBUCHUMOCTH OT pa3Mepa MCXOJHBIX JaHHBIX); ONMPENENiTh CIOKHOCTb



U3y4aeMbIX B Kypce 0a30BbIX aJrOPUTMOB; — aHAJIM3UPOBATh IPENJIOKEHHBIM aJrOPUTM, HAIPUMEP OMNPENENTh, Kakue
pe3yJIbTaThl BO3MOXHBI IPHU 3aJlaHHOM MHOXECTBE HCXOJHBIX 3HAYEHUH M MPU KAaKUX HCXOJHBIX 3HAYEHUSX BO3MOXKHO
NOJTyYEHUE YKAa3aHHBIX PE3yJIbTaTOB;

OPUMEHATh METOJl COXPAHEHMsI MPOMEXKYTOUHBIX PE3YyJIbTaTOB (METOJ JUHAMHUYECKOIO MPOrPaMMHUPOBAHHUSA) U CO3JaHUS
NOJIMHOMUAJIBHBIX (HE IMEepeOOpHBIX) AITOPUTMOB PELICHUS PA3lMYHBIX 3a]ay; MPUMEPbI: MOWCK MHHHMMAJIBHOTO IyTH B
OpPUEHTHPOBAHHOM allMKIMYECKOM Ipade, MOoACUET KOJINYECTBA Iy Tel;
CO3/1aBaTh COOCTBEHHBIEC aJITOPUTMBI JIJIs pEIIeHHsI MPUKJIAIHBIX 33]]a4 Ha OCHOBE U3YUYEHHBIX aITOPUTMOB U METOJIOB;
NPUMEHATH MPU PELICHUM 3aJad CTPYKTYpbl JaHHBIX: CIIMCKH, CJIOBAapH, JI€PEBbs, OUYEPEIN; MPHUMEHITh MPU COCTABICHUU
QIrOPUTMOB 0a30BBIE OINEpPALMU CO CTPYKTYpaMu JAHHBIX; — MCIOJIb30BATh OCHOBHBIE MOHATHUS, KOHCTPYKIUU U CTPYKTYPbI
JAHHBIX MMOCJIEA0BATEIBHOTO MPOrPAMMHUPOBAHUS, @ TAK)KE MPABUIIA 3AMMCH 3TUX KOHCTPYKLHHA U CTPYKTYP B BBIOpAHHOM IS
U3YYEHUS S3bIKE MPOrPAMMUPOBAHUS;

UCIOJIb30BaTh B NpPOrpaMmax JaHHbIE Pa3JIMYHBIX TUIIOB; NPUMEHATh CTAHAAPTHBIE M COOCTBEHHBIE MOIIPOTrpPaMMBbI IS
00pabOTKH CHUMBOJIBHBIX CTPOK; BBIMOJIHATH OOpAaOOTKY JAHHBIX, XPAHSAIIUXCSA B BUJE MACCHBOB Pa3IMYHOW pPa3MEPHOCTH;
BbIOMpaTh THUII IUKJIAa B 3aBUCUMOCTH OT pEIIaeMOl MO0A3aJauyd; COCTaBIATh LMKIBI C HCIOJIB30BAHUEM 3apaHee
OIPE/IEJICHHOIO0 MHBApUaHTa IMKJIA; BBIIOJHATH 0a30Bbl€ ONEpALlMd C TEKCTOBBIMH M JBOMYHBIMM (pailllaMu; BBIAEIATH
10J133]1a4M, PEIIEHNE KOTOPBIX HEOOXOIUMO ISl pEeLICHHs] IOCTAaBICHHOMN 33aJ]aui B MOJIHOM 00bEME; Pealn30BbIBaTh PELICHHUS
1o/A3aaad B BUJAE IMOANPOrPAMM, CBA3BIBAaTh MOJAIPOrPAMMBI B €AUHYIO MPOTpaMMy; HCIIOJIb30BATh MOAYJIBHBIM IPUHIUI
MOCTPOEHUS IPOrPaMM; UCIOJIB30BaTh OMOIMOTEKH CTAaHIAPTHBIX MOANPOTPaMM,;

NPUMEHATh AJTOPUTMBI MOMCKA M COPTHUPOBKU IMPHU PELIEHUH THUIOBBIX 33Jay; — BBIIOJHATH OOBEKTHO-OPUEHTUPOBAHHBIH
aHaJIM3 3a/1a4: BBIAEIATh OOBEKThI, OMUCHIBATh Ha (POPMAJILHOM SI3bIKE MX CBOMCTBA M METOJbI, pEAM30BbIBATh OOBEKTHO-
OpPMEHTUPOBAHHBIN MOAXO JIJISl PEIICHUS 3a1a4 CPEAHEH CII0)KHOCTH Ha BEIOPAHHOM $SI3bIKE MPOTPAMMUPOBAHUS;

BBINIOJIHATh OTJIaJKy M TECTUPOBAHHME MPOrpaMM B BBIOPAHHOM cpeie MpOrpaMMHPOBAHHUS; MCIOJIB30BaTh NMPHU pa3pabOTKe
IporpaMM CTaHJapTHble OWONMOTEKH S3bIKa MPOTrPAMMHUPOBAHMS W BHEIIHME OWOIMOTEKM TMPOTrpaMM; CO3/AaBaTh
MHOTOKOMITOHEHTHBIE POTPAMMHBIE IPOAYKTHI B CPEIE TPOrPaMMHUPOBAHUS;

MOJIb30BAThCS HaBbIKaMu (opMalih3allii 3aJadyM; CO3AaBaTh OMUCAHUS MPOTrpaMM, MHCTPYKLMH MO WX HCIOJIb30BAHUIO U
OTYETHI 10 BBINOJHEHHBIM IPOEKTHBIM padoTaM;

pa3palaThIBaTh U UCIOJb30BaTh KOMIBIOTEPHO-MAaTEMaTHUECKUE MOJIENH; aHAIM3UPOBATh COOTBETCTBHE MOJEIU PEATbHOMY
OOBEKTYy WJIH MPOLECCY; MPOBOJAUTH 3KCIEPUMEHTHl M CTATUCTHUYECKYI0 OOpabOTKY MaHHBIX C IMOMOIIBI0 KOMIBIOTEPA;
WHTEPHPETUPOBATh PE3YJIbTAThl, IMOJYy4aeMble B XOJ€ MOJEIMPOBAHUS PEAIBHBIX IPOLECCOB; OLIEHUBATH YHUCIIOBBIE
napaMeTpbl MOJIEIUPYEMbIX 0OBEKTOB U MPOIIECCOB;



— MCIIOJIb30BaTh Ha MPAKTUKE OOLIMe IIpaBUila IPOBEACHUS UCCIEN0BATENBCKOIO MPOEKTa (IOCTAaHOBKA 3aJ]aul, BBIOOp METO0B
UCCIJIEJOBaHMsI, MOArOTOBKA MCXOAHBIX JAHHBIX, [IPOBEJCHUE UCCIIEIOBaHMS, (POPMYIUPOBKA BBIBOJIOB, ITOJTOTOBKA OTYETA);
IUTAHUPOBATh U BBINOJIHATH HEOOJIBLINE UCCIIET0BATENBCKUE POECKTHI;

— HCHOJb30BaTh JWHAMUYECKUE (DJIEKTPOHHBIE) TaONMIBI, B TOM Yucia€ (QOPMYJIbl € HCHOIb30BAaHUEM aOCOJIIOTHOM,
OTHOCHUTEJIbHOW M CMEIIaHHOW aJipecaliy, BbIAEIICHUE JUana3oHa Ta0IMIbl U YIOPSAJOUYMBaHUE (COPTUPOBKY) €TO AJIEMEHTOB;
NOCTPOEHUE TpaUKOB U TUArPaMM;

— BJIa/IETb OCHOBHBIMU CBEJICHUSIMH O TaOJIUYHBIX (PEISAIHMOHHBIX) 0a3aX JaHHBIX, X CTPYKTYpE, CPEICTBAX CO3/IaHUS U PAOOTHI,
B TOM YHCJE BBINOJHATH OTOOP CTPOK TAOJIMIIBI, YIOBIETBOPSIIONIMX ONPEAEICHHOMY YCIOBHIO; ONUCHIBAaTh 0a3bl JaHHBIX U
CpEeICTBa IOCTYIA K HUM; HAMOJHITH pa3paboTaHHyI0 0a3y TaHHBIX;

— UCIOJIB30BaTh KOMIIBIOTEPHBIE CETH JIJI1 OOMEHA JaHHBIMU MPU PELICHUH MPUKIIAIHBIX 3a/1a4;

— OpPraHU30BbIBaTh Ha 0A30BOM YPOBHE CETEBOE B3aMMOJEHCTBUE (HacTpauBaTh padoTy npoTtokosioB cetn TCP/IP u onpenensite
MacKy CeTH);

— IIPEACTABIIATh OOIIME MPUHUHUIIBI pa3pabOTKU U (YHKIMOHUPOBAHUS MHTEPHET-TNPUIIOKEHUN (CalThI, OJIOTH U 1Ip.);

— IPOEKTUPOBaTh COOCTBEHHOE aBTOMATH3UPOBAHHOE MECTO; CJIEIOBATh OCHOBaM 0€30MacHOM M SKOHOMUYHON paboThI C
KOMIIBIOTEpAMM U MOOWJIBHBIMHU YCTPOMCTBaMH; COOJIIOJIaTh CAHUTAPHO-TMTMEHUYECKHE TpeOoBaHUS Ipu padboTe 3a
IIEPCOHAIIBHBIM KOMIIBIOTEPOM B COOTBETCTBUM C HOpMaMmu AeiicTByromux CanlIuH.

Obyuarowuiics Ha yenyO1eHHOM YPOBHe HOLYUUN B03MONCHOCIb HAYUUMbCAL:

— NMPUMEHSATH KObI, UCIIPABIISIONINE OUIMOKH, BO3HUKIINE NIPU Niepeaye HHPOpMAIK; ONPEAENATh NPOMYCKHYIO CIIOCOOHOCTD
¥ TIOMEXO3alIUIIEHHOCTh KaHalla CBS3H, UCKaKeHHWE WH(GOpPMAIlMU TIPH Mepeaade Mo KaHalaM CBSI3U, a TaKXKe HCIOIh30BaTh
QITOPUTMBI CKATHUS JaHHbIX (anroput™ LZW u ap.);

— UCTIOB30BaTh MOHATUE YHUBEPCAIBHOTO aJITOPUTMA U IPUBOJUTH MPUMEPHI AITOPUTMHUECKHA HEPA3PEIIUMBIX TPOOIIEM;

— UCTIOIB30BaTh BTOPOU SI3BIK MTPOTPAMMHUPOBAHHUS; CPABHUBATH MPEUMYIIECTBA M HEJOCTATKH JIBYX S3BIKOB IPOTPAMMHUPOBAHUS;

— CO3/1aBaTh MPOTPaMMBbI JIJIs1 Y4eOHBIX WM MMPOCKTHBIX 3a/1a4 CPEAHEH CI0KHOCTH;

— WCMOJIb30BaTh MH()OPMAIIMOHHO-KOMMYHHKAITMOHHBIE TEXHOJIOTUU MPU MOJEIHUPOBAHUHN M aHAIM3E MPOIECCOB M SIBJICHUN B
COOTBETCTBHUHM C BHIOPAHHBIM MTPOPUIIEM;

— OCO3HaHHO MoAXoAuTh K BeIOOpY MKT-cpenctB u mporpamMmHOro obecreueHust JUisl pelieHus 3a7ad, BOSHUKAIOMIMX B XOe
yueObl U BHE €€, /Ul CBOMX YUeOHBIX M MHBIX LENeH;

— MPOBOAUTH (B HECIOXKHBIX ClIydasix) BepU(PHUKAIUIO (IIPOBEPKY HAAECKHOCTH M COIVIACOBAHHOCTH) HCXOAHBIX JAaHHBIX U
BaJIMaLMI0 (IPOBEPKY TOCTOBEPHOCTH) PE3YJITATOB HATYPHBIX U KOMIIBIOTEPHBIX 3KCIIEPUMEHTOB;

— UCIOJIB30BaTh MAKEThI MPOTPaMM U CEPBUCHI 00PaOOTKU U MIPEACTABJICHHUSI IaHHBIX, B TOM YHCIIE — CTATUCTUYECKON 00padOTKH;



— WCIOJIB30BaTh METOJIbI MAIIMHHOT'O OOYYEHUS TIPH aHAJIM3€ JaHHBIX; MCIIOIh30BaTh MPEACTABICHUE O MPOOJIEMEe XpaHCHUS U
00paboTKH OOJIBIITUX TaHHBIX;

— CO3/1aBaTh MHOI'OTa0JMYHBIC 0a3bl JaHHBIX; pa0doTe C 0a3aMM JaHHBIX M CIPABOYHBIMH CHCTEMaMH C IIOMOIIBIO BeO-
uHtepdeiica.

4.Paznen 1.2.3 npeamet «@Pu3uka» Ha cTP. 88 J0NMOJIHUTH TEKCTOM:

Ha yriy0JieHHOM ypoBHe

Ilnanupyembie pe3yabTaThl H3yYeHHUs npeamera «Pu3nka»
Obyuarowuiics na y2nyOleHHOM YPOBHe HAYUUMCA:
— OOBSACHATHP U AHATU3UPOBATH POJIb U MECTO (PU3UKU B (HOPMHPOBAHMM COBPEMEHHOM HAydHOW KapTHHBI MUpPA, B PA3BUTUU
COBPEMEHHOW TEXHHUKHU U TEXHOJIOTUH, B IPAKTUYECKOU AEATEIBHOCTH JIFOAEH;
— XapaKTepU30BaTh B3AUMOCBS3b MEXKY (PU3UKON U IPYTUMU €CTECTBEHHBIMU HAyKaMU;
— XapaKTepHU30BaTh CUCTEMHYIO CBS3b MEX]Yy OCHOBOIIOJATAIOIIMMH HAYYHBIMH TMOHSTHSMHU: MPOCTPAHCTBO, BpEMs, MaTepus
(BemiecTBo, 10Je), ABMKEHUE, CHUIIA;
MOHUMAaTh U OOBSACHATH LEJIOCTHOCTh (PU3MYECKOW TEOPHH, pazinyaTh TPAHULBI €€ NMPUMEHHMOCTH W MECTO B PSALY IPYrux
(bU3UYECKUX TEOPHii;
— BIAJEThb NIpPUEMaMU TOCTPOEHUS TEOPETUUYECKMX JIOKAa3aTeIbCTB, a TaKKe MPOTHO3UPOBAHUS OCOOCHHOCTEM MpPOTEKaHUs
(bu3NYeCKUX SIBICHUN U MPOIIECCOB HA OCHOBE MOJIYYEHHBIX TEOPETUUECKUX BBIBOJIOB U JI0KA3aTEbCTB;
— CaMOCTOATEJIBHO KOHCTPYMPOBATh JKCIIEPUMEHTAIbHBIE YCTAHOBKH JUIsl TPOBEPKH BBIABUHYTBIX THMIIOTE3, PAaCCUUTHIBATH
aOCOJIIOTHYIO U OTHOCHUTEJIbHYIO MOTPEITHOCTH;
— CaMOCTOSITENILHO MJIAHUPOBATh U MPOBOJUTH (PU3NUECKUE IKCTIEPUMEHTHI;
— pelaTh NPaKTUKO-OPUEHTUPOBAHHBIE KAUECTBEHHbIE M pacyeTHble (PU3NYECKUE 3a7aud C OMOPON Kak Ha M3BECTHBIE (pU3MuecKue
3aKOHBI, 3aKOHOMEPHOCTH M MOJIEJIH, TaK U Ha TEKCThI C U30BITOUHOIN MH(OpMAaLIHEI;
— OOBSACHATH TPaHULIbI IPUMEHEHHUS U3YYEHHBIX (PU3NYECKUX MOJIETIEH IPU pelIeHNH (PU3HUECKUX U MEXITPEIMETHBIX 33]1a4;
— BBIIBUTATh TUIIOTE3bl HA OCHOBE 3HAHMSI OCHOBOIOJIAralouX PU3NYECKUX 3aKOHOMEPHOCTEHN 1 3aKOHOB;
— XapaKTepU30BaTh INI0OANbHbIE MPOOJIEMBI, CTOSALIUE MEpPE]] YETOBEUECTBOM: SHEPIeTUUECKHE, ChIPbEBbIE, YKOJIOTMUECKUE, U POJIb
(U3UKY B pELICHUH 3TUX NPOOIIeM;
— OOBSACHATH MPUHLHUIIBI pAa0OTHI U XapAKTEPUCTUKHU U3YUYEHHBIX MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB;
— OOBACHSTH YCJIOBUSI IPUMEHEHUST (DU3UUECKUX MOJIETIEH NpU perieHrur GU3HUECKUX 3a/1a4, HAaXOJUTh aJeKBATHYIO MPEIOKEHHOM



3aj1aue (U3MYECKYI0 MOJIEITb, pa3peiaTh Mpo0eMy Kak Ha OCHOBE MMEIOIINXCS 3HAHWM, TaK U ITPH IIOMOITH METOJIOB OIICHKH.
Obyuarowuiicst Ha yenyOIeHHOM YPOBHEe NOLYHUUN BOIMONCHOCTL HAYYUMbCSL:

— TIPOBEPATHh SKCIEPUMCHTAIBHBIMH CPEACTBAMU BBIABUHYTBIC THUIIOTE3bI, (QOPMYJIHPYS IIEIb HCCIICIOBAHUS, Ha OCHOBE 3HAHMSI
OCHOBOITOJIAraroIux GU3NICCKUX 3aKOHOMEPHOCTEH 1 3aKOHOB;

— ONMCHIBATh M aHAIM3UPOBATh MOJIYICHHYIO B pe3yJbTaTe MPOBEACHHBIX (PU3NUECKUX SKCICPHUMEHTOB HH(OPMAITUIO, ONIPEICIATh ¢
JOCTOBEPHOCTD;

— MMOHUMATh U OOBSICHITH CUCTEMHYIO CBSI3b MEXKYy OCHOBOIIOJIATAIONIMMU HAYYHBIMH TMOHATHSIMH: TTPOCTPAHCTBO, BpEMs, MaTepHs
(BelecTBo, MoJje), IBHXKEHUE, CUila, SHEPTus,

— pemaTh SKCIEPUMCHTAIBHBIC, KA4eCTBCHHBIC M KOJWYCCTBEHHBIC 3a/la4yd OJMMIIUAIHOTO YPOBHS CIIOKHOCTH, HCIOJIBb3YS
(M3UYECKUE 3aKOHBI, @ TAKKE YPABHECHHUS, CBSI3bIBAIONINE (PH3NICCKUE BETUUNHBI,

— aHAM3WPOBATHh TPAHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IMMOHMMATh BCEOOMM XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB H
OTPaHUYCHHOCTH UCITOIH30BAHUS YACTHBIX 3aKOHOB;

— (hopMyTUPOBATh M peIIaTh HOBBIC 33/1a4H, BO3HUKAIOIIUE B X0OJI€ YICOHO-HCCICOBATEIBCKON M MPOSKTHOMN ACSITEIBHOCTH;

— YCOBEPIIICHCTBOBATh IPUOOPHI M METOABI UCCIICIOBAHUS B COOTBETCTBUH C ITOCTABICHHON 3aa4eii;

— HCTOJIb30BaTh METOJbl MAaTEMAaTHUUYECKOTO MOJICTUPOBAHUS, B TOM YHCIIE MPOCTEHINNE CTATUCTUYECKHE METOIbI IS 00pabOTKH
Pe3yJIbTAaTOB SKCIIEPUMEHTA.

Ilnanupyembie pe3yJibTATHI OCBOCHUA Y4eOHOIro npeamera «Pu3nka» Ha yriry0JIeHHOM YpPOBHe

JINYHOCTHBIE Pe3YIbTATHI:
- YMEHHME YIIPABISITh CBOEH MMO3HABATEIBHON JEATEIBHOCTBIO;
- TOTOBHOCTh U CIOCOOHOCTH K OOpa3OBaHMIO, B TOM 4YHUCJIE CaMOOOpPa30BAHMIO, HAa NPOTSIKEHUU BCEH JKU3HHU; CO3HATEIbHOE
OTHOIIIEHUE K HETPEPIBHOMY 00pa30BaHUIO KaK YCJIOBUIO YCIEIIHON MPOGEeCCUOHAIBHOM U OOIIIECTBEHHOM JIeSITEIbHOCTH;
- YMEHHE COTpYJHHYaTh CO CBEPCTHUKAMM, JETbMH MIIQJIIErO BO3PACTa, B3pPOCIbIMH B 00pa3oBaTelIbHOM, Yy4eOHO-
HCCIIEI0BATENbCKOM, MPOEKTHON U IPYTHX BUAAX IESITENBHOCTH;
- ¢(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKW; OCO3HAHUE 3HAUMMOCTU HAYKH,
BIIAQJICHUSI JIOCTOBEpPHOM WH(pOpMalUeld O TEePeOBbIX JOCTHKEHUSX U OTKPBITHUSX MHUPOBOW M OTCUYECTBEHHOW HAYKWH;
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUpPa M OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPUECTBY
- YyBCTBO TOPJIOCTH 32 POCCUNCKYIO (DU3MUECKYIO HAYKY, TYMaHU3M;
- IIOJIOKUTENBHOE OTHOLLIEHHUE K TPYAY, LIEIEYCTPEMIICHHOCTD;




- DKOJIOTHYECKas KyJlbTypa, OEpeKHOE OTHOIICHHE K POJHOW 3emJie, NMPUPOJHBIM OorarctBaM Poccuum u Mupa, NMOHMMaHUE
OTBETCTBEHHOCTH 32 COCTOSHUE MTPUPOIHBIX PECYPCOB U PA3yMHOE MTPUPOJOUCIIONB30BAHUE.
MeTanpeaMeTHbIe Pe3yJbTAThbI:

PeryasituBubie YY/I:

OOGyYaronmncst CMOXKeT:

- CaMOCTOSITEJILHO ONpPEACIATh 1IN, CTaBUTh M (OPMYJIHMPOBATH COOCTBEHHBIC 3ajlaud B 0Opa30BaTENIbHOW JESITEIBHOCTH U
KU3HEHHBIX CUTYAIUsIX;

- OIIEHUBATh PECYPCHI, B TOM YHCIIC BpEMS U IPyTrue HeMaTeprualbHbIC PECYPChl, HEOOXOIUMBIE IS TOCTHKECHHSI TIOCTABJIICHHON paHee
LIEJIN;

- COIOCTABJISITh UMEIOIIMECS BO3MOKHOCTH U HEOOXOUMBIE ISl TOCTHXKEHUS LIETIU PECYPCHIL;

- ONPENICIISTh HECKOJIBKO MyTEW IOCTHXKEHUS TOCTABJICHHOM 1LIEJIH;

- 3a]1aBaTh NapamMeTpbl U KPUTEPHUH, IO KOTOPHIM MOXKHO ONPEEIUTh, YTO 1IEJIb IOCTUTHYTA;

- COMOCTABIISATH MOJTYYEHHBIA PE3YyJIbTAT ACATEILHOCTH C TOCTABICHHOMW 3apaHee LENbIO;

- OLICHUBATD TMOCIIEJCTBUS JOCTHKCHUS TTOCTABJICHHON 1I€JIU B ICSITEIIBHOCTH, COOCTBEHHOM KU3HH M )KHU3HU OKPYKAIOIIUX JIFOJICH.
ITo3naBarteabHbie YY/I:

OO0yyaronuncs CMOXET:

- KpUTHYECKH OLICHUBATh U MHTEPIPETUPOBATH HH(POPMAIIHIO C Pa3HBIX TTO3UIIHIA;

- pacro3HaBaTh U (PUKCUPOBATH MIPOTUBOPEUHS B MHPOPMAITMOHHBIX HCTOUHHUKAX;

- MCTIOJIb30BAaTh Pa3lIMUHbIE MOJIEIIPHO-CXEMATHYSCKUE CPEJICTBA ISl TTPEACTABIICHUS BBISIBJICHHBIX B MH()OPMAIIMOHHBIX MCTOUYHHKAX
IIPOTUBOPEYMH;

- OCYIIECTBIISATh pa3BEPHYThIN NH(OOPMALIMOHHBIN MOUCK U CTABUTH HE €r0 OCHOBE HOBbIC (yUeOHbBIC U MO3HABATEIIbHBIC) 3a/1aUH;

- ICKaTh U HAXOAUTH 0000IIEHHBIE CIIOCOOBI PEIICHUS 3a/1a4K;

- MPUBOJAUTH KPUTHUYECKHUE APTYMEHTHI, KaK B OTHOLIEHUH COOCTBEHHOTO CYXIEHHUS, TaK U B OTHOIICHUM JACHCTBUM M CYXKICHUI
JIPYTroro 4eJa0BEKa;

- aHAJIM3UPOBATh U NMPEOOPaA30BHIBATH MPOOIEMHO-TIPOTUBOPEUUBBIE CUTYAIUU;

- BBIXOJIUTh 32 PaMKH y4eOHOTr0 MpeaMeTa U OCYIECTBIIATh IeJICHANPaBICHHbIN MOUCK BO3MOXKHOCTH IIMPOKOTO MIEpeHOca CPEACTB U
CII0COOOB JEUCTBHUS,

- BBICTpaWBaTh WHIWBHUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUYUTHIBAS OTPAHMYCHUS CO CTOPOHBI JAPYTUX YYaCTHUKOB H
peCypCHBIE OTHOILICHHUS;




- MEHSTh M YIEPKUBATh pPa3HbIE IMO3MIIMK B TMO3HABATEIBHOM NeATeNbHOCTH (ObITh YYEHHKOM U yuuteneM; (popmyIupoBaTh
o0pa3oBaTeNbHbIN 3alpoC U BBHIMOJHATH KOHCYJIbTATUBHBIE (DYHKIIMU CaMOCTOSITENIBHO; CTaBUTh MpoOiieMy U paboTaTh HaJ ee
pElIeHNEeM; YIPaBIATh COBMECTHOM MTO3HABATEIBHOMN IESITEIbHOCTHIO U MOAUYUHSTHCS).

KommynukatuBubie YY /I

OOyyarouuncs CMOXET:

- OCYHIECTBJISITH JCJIOBYI0O KOMMYHHKAIIMIO, KAK CO CBEPCTHUKAMU, TaK U CO B3pOCIBbIMU (KaKk BHYTPU 00pa30BaTelIbHOM OpraHu3allii,
TaK ¥ 3a €€ MpeeaaMu);

- TIpU OCYIIECTBIICHUHM TPYNIOBOW pPabOThI OBITHh KaK PYKOBOJAUTEIEM, TaK W UYJICHOM IPOCKTHOM KOMAaHIBl B Pa3HBIX POJIAX
(reHepaTopoM uaeH, KPUTUKOM, UCITOTHUTEIEM, TPE3CHTYIOMIUM U T.1.);

- pa3BEpHYTO, JIOTUYHO U TOYHO M3JaraThb CBOI TOUKY 3PEHHS C UCIIOJIH30BaHUE aJCKBATHBIX (YCTHBIX M MUCHMEHHBIX) SI3BIKOBBIX
CPEJ/CTB;

- pacno3HaBaTh KOH(MIUKTHBIE CUTYaIlMU U IPEAOTBpAIATh KOHMIUKTHI 10 UX aKTUBHOU (ha3bl;

- COIJIaCOBBIBATH MO3UIIMU YJICHOB KOMaH bl B MPOIECCE pabOThI HA/l OOIIUM MTPOAYKTOM/PEIICHUEM;

- IPEJICTABIATH MyOJIUYHO Pe3yabTaThl HHAUBUAYAIBLHON U TPYIIIOBOM JIESATENBHOCTH, KaK Mepe/l 3HAKOMOM, TaK U Mepe]] HE3HaKOMOU
ayAUTOPUEH;

- MO0MPATh MAPTHEPOB /IS JIEJIOBOM KOMMYHHMKAIIMU, UCXOJI1 U3 COOOPaKEHHUM pe3yJbTaTUBHOCTU B3aUMOJCHCTBUS, a HE JTUYHBIX
CUMIIaTHH;

- BOCIIPUHUMATh KPUTUYECKHE 3aMEUYaHus KaK pecypc COOCTBEHHOTO Pa3BUTHSI;

- TOYHO U €MKO (POPMYJIUPOBATH KaK KPUTUUYECKHUE, TaK U OJOOpUTEIbHBIC 3aMEYaHUs B aJpec IPYTUX JIIOJEH B paMKax JEJIOBOU U
o0pa3zoBaTeIbHON KOMMYHUKAIIMU, U30€ras Py 3TOM JIMYHOCTHBIX OIICHOYHBIX CYXKICHUM.

IIpeamerHsblie pe3yabTaTrhl ocBoeHue B 10 Kiacce

®du3uKa U MeTOIbl HAYYHOT' 0 MO3HAHUSA

Obyuarowutics_Hayyumcsi

- J1aBaTh OMpPEJCICHHS MOHATHSAM: 0a30Bble (DU3UYECKHE BEIWYWHBI, (PU3MUECKHI 3aKOH, Hay4YHas THIOTE3a, MOJETh B (PU3UKE U
MUKpPOMHUPE, dJIEMEHTapHAas YacTHIla, PyHIaMEeHTaIbHOE B3aUMO/ICHCTBUE;

- Ha3bIBaTh 0a30BbIe (PU3MUECKUE BEITMYMHBI, KPATHBIC W JIOJbHBIC €IUHUIIBI, OCHOBHBIC BUBI (PYHIaMEHTAIbHBIX B3aUMOICHCTBUI.
WX xapakTepucTuku, paanyc ACHCTBUS,




- JIe7IaTh BBIBOJBI O TPAHUIAX MPUMEHUMOCTH (PU3NYECKUX TEOPHUl, UX MPEEMCTBEHHOCTH, CYLIECTBOBAaHUH CBS3E€H M 3aBHCUMOCTEHl
MEXYy GU3NIECKIMU BEITUYNHAMU;

- UHTEPIPETUPOBATh (HU3NYECKYI0 HHPOPMALINIO, TIOTYYSHHYIO U3 IPYTUX UCTOYHHKOB;

OOBSICHATh W aHAJM3UPOBATh POJb M MeCTO (U3UKM B (POPMHUPOBAHUM COBPEMEHHOW HAYYHOM KapTUHBI MHUpPA, B DPa3BUTUU
COBPEMEHHOM TEXHUKU U TEXHOJOTHH, B MPAKTUYECKON ACATEIBHOCTH JIIOACH; XapaKTepu30BaTh B3aUMOCBS3b MEXKAY (U3UKOHN U
APYTUMH €CTECTBEHHBIMU HayKaMU;

Obyurowuiicsi NOIYYUM 803MOACHOCHb HAYYUMbCS

- MOHUMAaTh M OOBICHATH LENOCTHOCTh (PU3UYECKON TEOpHUH, pa3inyaTh TPAHUIBI €e MPUMEHHMMOCTH M MECTO B PSAy APYTUxX
bu3NYECKUX TEOpHUii;

- MPOBEPATH SKCIEPUMEHTAIBHBIMU CPEACTBAMU BBIBUHYTHIC TUIOTE3bl, (HOPMYIHPYs II€NIb KCCIEIOBAaHUS, HAa OCHOBE 3HAHUS
OCHOBOIIOJIATAIOLINX (PU3NYECKUX 3aKOHOMEPHOCTEH U 3aKOHOB;

- OIMCHIBATh M aHAJIM3UPOBATH MOJYUYCHHYIO B PE3YyIbTaTe MPOBEACHHBIX (PU3NIECKIX IKCIIEPUMEHTOB MH(POPMAIIUIO, OTIPEICIIATE €€
JOCTOBEPHOCT.

Kunematnka

Obyuarowuiicss Hayyumcsi

- J1aBaTh OINpPEJCICHUS TIOHATHSAM: MEXaHHYECKOE [BM)KCHHE, MaTephallbHas TOYKa, TEJIO0 OTCYeTa, CHCTEMa KOOpJWHAT,
PaBHOMEPHOE TMPSMOJIMHEHHOE IBWKCHHE, PAaBHOYCKOPEHHOE M paBHO3aMEIJICHHOE IBMIKCHHE, PaBHOIEPEMEHHOE JBHKEHUE,
nepuoandeckoe (BpamiaTeabHoe) IBHKCHUE,

- HCTIOJIb30BATh JIJIS1 OTIMCAHUS MEXaHMYECKOTO ABMKCHUS KHHEMATHUECCKUE BETUYHMHBL: PaglyC-BEKTOD, IEpeMeIieHUe, Iy Th, CPEIHSIS
MyTeBasi CKOPOCTh, MTHOBEHHASI 1 OTHOCUTEIbHAS CKOPOCTh, MTHOBEHHOE M IICHTPOCTPEMHUTEIIEHOE YCKOPEHHE, TIEPHO/I, YacTOTa;

- Ha3bIBaTh OCHOBHBLIE ITOHSITHS KHHEMATUKU,

- BOCTIPOM3BOJUTH OMBITHI [ anmuies Ay u3ydeHuss CBOOOJHOTO MaJCHUsSI TEJl, OMUCHIBATh IKCIIEPUMEHTHI 10 U3MEPEHHUIO YCKOPCHHUS
CBOOOJIHOTO TTa/ICHMS,

- JIeJIaTh BBIBOJIbI 00 0COOEHHOCTSIX CBOOOJHOTO MaJEHUs TEJl B BAKYyME U B BO3/IYXE;

- IPUMEHSATH MMOTYUCHHBIC 3HAHUS B PEIICHUH 33124,

CaMOCTOSTEIIbHO KOHCTPYUPOBAThH IKCTIEPUMEHTAIILHBIE YCTAHOBKH ISl IPOBEPKH BBIIBUHYTHIX TUIIOTE3, PACCYUTHIBATH A0COTIOTHYIO
1 OTHOCUTEIHHYIO TTOTPEITHOCTH;

— CaMOCTOSTEIIBHO IIJIAHUPOBATh M MPOBOJNUTH (PU3HUECKHE SKCIIEPUMEHTEHI;

— pemiaTh MPaKTUKO-OPUEHTUPOBAHHBIC KAYECTBEHHBIC M pacyeTHbIC (DM3MYSCKHUE 3a/1a4M C ONMOPOH KaK Ha M3BECTHBIC (DU3NUSCKHUE
3aKOHBI, 3aKOHOMEPHOCTH M MOJIEJIM, TaK M Ha TEKCTHI ¢ M30BITOYHON MH(OPMAIIHEH;




Obyuarowuiics noayuum 603MOICHOCHb HAVHUMbCS

- MOHUMAaThb U OOBSCHATH LETOCTHOCTh (PU3NYECKOM TEOpHUH, pa3ivyaTh I'PAaHUIBl €€ MPUMEHMMOCTH M MECTO B PsAy APYTUX
(bu3NYECKUX TEOPUIL;

- BJIAJIETh IPUEMaMU IIOCTPOEHHUS TEOPETUUECKUX JI0KA3aTEIbCTB, a TAK)KE MPOTHO3UPOBAHUS OCOOCHHOCTEHN NMPOTEKAaHUS (PU3HMUECKUX
SBJICHUU U IIPOLIECCOB Ha OCHOBE IOJyYEHHBIX TEOPETUYECKUX BBIBOJIOB U JI0KA3aTEIIbCTB;

- XapaKTEpU30BaTh CUCTEMHYIO CBSI3b MEK/y OCHOBOIIOJIATAIOIIMMY HAYYHBIMU ITOHATHSAMU: IIPOCTPAHCTBO, BPEMSI, IBUKEHUE;

- BBIJIBUTATh THIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIONAralOIINX (PU3UIECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;

- CAMOCTOSTENBHO TUIAHUPOBATH U IPOBOAUTH (DHU3HUECKUE FIKCIIEPUMEHTHI;

- pemiath MPaKTUKO-OPHEHTHPOBAHHBIE KAaYeCTBEHHBIE W pacueTHble (PHU3MYECKHe 3aJauyd ¢ BBIOOPOM (U3HUECKON MOJEH
(MaTepuaibHas TOYKA, MAaTEMATHYCCKHI MAasTHHK), WCIONB3Yys HECKOJIbKO (PU3MUECKUX 3aKOHOB WM (DOPMYII, CBSI3BIBAFOIIUX
M3BECTHBIE (PU3NYECKUE BEIMYUHBI, B KOHTEKCTE MEXIPEIMETHBIX CBSI3EH;

OOBSACHATH YCJIOBHUS MPUMEHEHHUS (PU3MUECKMX MOJEJEH MpHU pelieHur (PU3UYECKUX 3a7ad, HaXOJIUTh aJEKBATHYIO MPEIJIOKEHHOU
3ajade (pU3NUECKyI0 MOJEIb, pa3peniaTh MpodIeMy Kak Ha OCHOBE UMEIOUINXCS 3HAHUMN, TaK U MPU IOMOIIY METOJI0OB OLIEHKH;

- pelarb DJKCIEPUMEHTAJIbHBIE, KAYECTBEHHBIE M KOJIMYECTBEHHBIC 3aJa4d OJIMMIIMAJHOTO YPOBHS CJOKHOCTH, MCIOJIb3Ys
(du3nyecKre 3aKOHBI, @ TAK)KE YPaBHEHHUS, CBA3BIBAIOIINE (PU3NUECKUE BEIUUNHBI,

- aQHAJIM3MPOBATh I'PAHUIBI NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, IMOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCIIOJIb30BAHNS YACTHBIX 3AKOHOB.

JAnHamuka

Obyuarowuiics Hayyumcsi

- JlaBaTh OMPEICIICHUS OHSATUSIM: HHEPIMaIbHasl 1 HEMHEPIUAJIbHAsl CUCTEMAa OTCUETa, UHEPTHOCTb,

CUJIa TSKECTH, CHJla YIPYTOCTH, CUjla HOPMaJIbHOM peakiMu OTMOphl, CUjia HaTsbKeHus. Bec Tena, cuiia TpeHUs] TTOKOs, CUJIa TPEHUS
CKOJIb)KEHHSI, CUJIa TPCHUS KaueHHUS;

- popmynupoBatTh 3aKkOHbI HbIOTOHA, TPUHIUIT CYTIEPIIO3UIINH CUJT, 3aKOH BCEMHUPHOIO TSATOTEHMUS, 3aK0H ['yKa;

- OMHUCHIBaTh ONbIT KaBeHauIla Mo W3MEPEHUIO0 T'PABUTALMOHHOW IMOCTOSHHOM, OMBIT MO COXPAHEHUIO COCTOSIHUS TOKOS (OTBIT,
MOJTBEPKAAIOIINI 3aKOH MHEPIIUH ), SKCIIEPUMEHT M0 U3MEPEHUIO TPEHUS CKOJIBKEHUSI;

- JIeNIaTh BBIBOJIBI O MEXAaHU3ME BOZHUKHOBEHUS CHUJIbI YIIPYTOCTH C MOMOILbI0 MEXaHUYECKON MOJIENIA KPUCTAIIA;

- MPOTHO3UPOBATH BIIMSHHE HEBECOMOCTH Ha MOBEJCHUE KOCMOHABTOB IPH JIJTUTEIIBHBIX KOCMHUYECKHUX T0JIETaX;

- PUMEHSTH MMOJTYUYECHHbIE 3HAHUS 1JI PEUICHUS 3a]1aY;

CaMOCTOSTENIbHO KOHCTPYUPOBATh SKCIIEPUMEHTAIILHBIE YCTAHOBKH JIJISl TPOBEPKHU BBIABUHYTHIX THIIOTE3, PACCUYUTHIBATH A0COIIOTHYIO




U OTHOCUTEIIBHYIO ITOIPEILIHOCTH;
— CaMOCTOSITENILHO IJIAHUPOBATh U MMPOBOJUTH PU3NUECKUE IKCIIEPUMEHTHI;
— pelaTh NPaKTUKO-OPUEHTUPOBAHHBIE KAU€CTBEHHBIE U pacueTHble (PU3MYECKHUE 3a7aud C OMOPON KaK Ha U3BECTHbIE (PU3NUECKHUE
3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIN, TaK U HA TEKCTHI C U30BITOUHOM MH(OpMALIUEH.
Obyuarowuiics noay4um 603MOICHOCHIb HAVYUMbCS
- BJIQJIETh IPUEMaMU IOCTPOEHHUS TEOPETUUECKUX JI0KA3aTEIbCTB, a TAK)KE MPOTHO3UPOBAHUS OCOOCHHOCTEHN NMPOTEKaHUS (PU3HMUECKUX
SIBJICHUU U MTPOLIECCOB HA OCHOBE MOJYYEHHBIX TEOPETUYECKUX BBIBOJIOB U JI0KA3aTEIbCTB;
- XapaKTEpU30BaTh CUCTEMHYIO CBSI3b MEK/y OCHOBOIIOJIATAIOIIMMHI HAYYHBIMU ITOHATHUAMU: IIPOCTPAHCTBO, BPEMSI, IBUKEHUE;
- BBIJIBUTATh THIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIONAralOIKX (PU3NIECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;
- CAMOCTOSITENBHO TUIAHUPOBATH U IPOBOAUTH (HPHU3HUECKHUE FIKCIIEPUMEHTHI;
- pemaTh NPakTUKO-OPHUEHTHPOBAHHBIE KAUECTBEHHBIE U pACUETHBIE (PU3UUYECKHE 33]]a4H, UCII0JIb3Ysl HECKOIBKO (PU3MUECKUX 3aKOHOB
WM (OpMYJI, CBSI3BIBAIOIINX U3BECTHBIEC (PU3NUYECKHE BETMUMHBI, B KOHTEKCTE MEXIPEIMETHBIX CBSI3EH;
- OOBACHATH YCJIOBHS NPUMEHEHUS (PU3UUECKUX MOJENEH MpHU PelIeHUH (PU3NYECKHUX 3a/1ad, HaXOIUTh aJ€KBAaTHYIO IPEIJIOKEHHOU
3ajaye (PU3NUECKYI0 MOJENb, pa3peliaTh NpodieMy Kak Ha OCHOBE UMEIOUINXCS 3HAHUHN, TaK U MPU IOMOIIY METOJI0OB OLIEHKH;
- pemarb JKCIEPUMEHTAIbHBIC, KAUYECTBECHHBIC M KOJIMYECTBEHHBIC 3a1aud OJMMIIMAJHOIO YPOBHS CIOKHOCTH, HCIIOJIb3Ys
(du3nyecKre 3aKOHBI, a TAKXKE YPAaBHEHUSI, CBA3BIBAIOIINE (PU3UUECKUE BEINYNHBI,
- aQHAJIM3UPOBATh I'PAHUIBl NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, IMOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTalbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCIIOJIB30BAHNS YACTHBIX 3AKOHOB.

3aKOHBI COXpaHEHUs] B MeXaHUKe

Obyuarowuiics Hayyumcsi

- JaBaTh OMNpeEJeNeHUs] TOHSATUAM: 3aMKHYTash CHUCTEMa; pEaKTUBHOE [IBH)KEHHUE; YCTOMUYMBOE, HEYCTOWUYHBOE, Oe3paszinyHOe
PaBHOBECHS; MOTEHIIUAJIbHBIC CUJIbI, AOCOMIOTHO YIPYTUid M aOCONIOTHO HEYNPYruil yaap; puU3nuecKuM BeJMYMHAM: MEXaHHYeCKas
paboTa, MOIIHOCTb, SHEPIUsl, TOTEHIIUAJIbHAS, KHHETUYECKas U MOJTHA MEXaHUYECKasi SJHEPTHs,

- popMyUpOBATH 3aKOHBI COXPAHEHUS UMITYJIbCA U SHEPTHU C YUETOM IPaHUIl UX TPUMEHUMOCTH;

- JIeJIaTh BBIBOJBI M YMO3AKJIIOUEHHS] O MPEUMYIIECTBAX MCIOJIb30BAHUS SHEPreTUUYECKOro MOAXOAa MpHU pEIIeHUWU psja 3ajad
ITUHAMUAKHA

Obyyarnuwuics noayyum 803MONCHOCHb HAYYUNbCS

- TMOHUMATh W OOBSCHATH IEIOCTHOCTh (PU3MUECKOW TEOPUH, PA3IMYaTh TPAHUIBI €€ MPUMEHHUMOCTH M MECTO B DSy IPYTHX
(hUBUYECKUX TEOPHi;




- BJIAJIETh IPUEMaMU IOCTPOEHHUS TEOPETUUECKUX JI0KA3aTEIbCTB, a TAK)KE MPOTHO3UPOBAHUS OCOOEHHOCTEHN NMPOTEKAaHUS (PU3HMUECKUX
SBJICHUH U MPOLIECCOB HA OCHOBE MOJIYYEHHBIX TEOPETUUECKUX BBIBOJIOB U JI0KA3aTEIbCTB;

- XapaKTepU30BaTh CUCTEMHYIO CBSA3b MEXKIY OCHOBONOJArarolMMU HayYHbIMHU MOHATHSAMU: IPOCTPAHCTBO, BPEMs, JBHKEHUE, CUJTIA,
SHEprus;

- BBIIBUTATh TMIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOMOJIAralomuX (pU3n4ecKX 3aKOHOMEPHOCTEN 1 3aKOHOB;

- CAMOCTOSTENBHO TUIAHUPOBATH U POBOJAUTH (PU3UUECKUE FIKCIIEPUMEHTHI;

- XapaKTepu30BaTh II00aIbHbIE MPOOIEMBI, CTOAIIUE MEepe]] YEIOBEUYECTBOM: SHEPTETHUECKHE, ChIPhEBbIC, IKOJIOTMUECKUEe, — U POJIb
(GU3HMKH B pEIICHUH ITUX MPOOIIeM;

- pemaTh NPakTUKO-OPUECHTUPOBAHHBIE KAUECTBEHHBIE U pacUeTHbIE (U3NUYECKUE 3a/1a4l C BEIOOPOM (HHU3UUECKON MOJICIH, UCTIONb3YS
HECKOJIBKO (PU3UYECKUX 3aKOHOB WU (OPMYJI, CBA3BIBAIOIIMX W3BECTHbIC (PU3NYECKUE BEIMUYMHBI, B KOHTEKCTE MEKIIPEIMETHBIX
CBsI3€H;

- 00BSACHATH IPUHLIUIBI PAOOTHI U XapAaKTEPUCTUKHN U3yUYEHHBIX MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOHCTB;

- OOBACHATH YCIIOBUS MPUMEHEHUS (PU3UYECKUX MOJENEH Npu pelieHnr (HU3NUecKuX 3ajad, HaXOAUTh aJIeKBAaTHYIO MPEII0KEHHOM
3ajaye (PU3NUECKYI0 MOJENb, pa3peliaTh NpodieMy Kak Ha OCHOBE UMEIOUINXCS 3HAHUHN, TaK U MPU IOMOIIY METOJI0OB OLIEHKH;

- pelaTh SKCIEPUMEHTAJIbHbIE, KAUECTBEHHbIE U KOJMWYECTBEHHbBIE 3a/ladydl OJIMMIIMAHOIO YPOBHS CJOXHOCTH, HCIIOJIb3YS
(du3nyecKre 3aKOHBI, a TAKXKE YPAaBHEHUSI, CBA3BIBAIOIINE (PU3UUECKUE BEINYNHBI,

- aHaJM3UpPOBATH I'PAHULBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, OHHMMATh BCEOOLIMI XapakTep (pyHIAMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIB30BAHUS YACTHBIX 3aKOHOB.

Craruka

Obyuarowutics_Hayyumcs

- JlaBaTh OMPEACIICHUS OHSATUSIM: PAaBHOBECHE MaTEpUAILHON TOUKH, paBHOBECHE TBEPAOTO Tela, MOMEHT CHUJIBI,

- popmynUpOBaTH YCIOBUS PABHOBECHS;

- IPUMEHSITh MOJTYyUYCHHBIC 3HAHUS JIJ11 OOBSICHEHUS SIBJICHUM, HAOJI0aeMbIX B IPUPOJIE U B OBITY.

CaMOCTOSITEJIbHO KOHCTPYHUPOBATh IKCIIEPUMEHTATIBHBIE YCTAHOBKY JIJIsl MPOBEPKH BBIJIBUHYTHIX THIIOTE3, PACCUUTHIBATH A0COIOTHYIO
1 OTHOCUTEJILHYIO MOTPEIIHOCTH;

— CaMOCTOSTEIIBHO IJIAHUPOBATh M MPOBOJNUTH (PU3HUECCKHE SKCIIEPUMECHTEHI;

— pemniaTh MPaKTUKO-OPUEHTUPOBAHHBIC KAYSCTBEHHBIC M pacyeTHBhIC (U3MUYSCKHUE 3a/1a4M C OMOPON KaK Ha M3BECTHBIC (DU3NUSCKHUE
3aKOHBI, 3aKOHOMEPHOCTH M MOJICJIH, TaK M Ha TEKCTHI ¢ N30BITOYHON MHGOPMAITUCH.

Obyyarwuics noayyum 603MOICHOCHb HAYYUNbCS




- MOHUMATh M OOBSACHATH IEJIOCTHOCTh (PU3MUECKOW TEOpPUH, PA3IUyYaTh TpaHUIBl €€ MPUMEHHUMOCTH M MECTO B PsAy IPYrux
(bu3MYEeCKUX TEOpHi;

- BJIaJIETh MPUEMaMHU MOCTPOCHUS TEOPETUUECKUX JJOKA3ATENbCTB, a TAKKE MPOrHO3UPOBAHMSI OCOOEHHOCTEH MpOoTEeKaHus (PU3UUECKUX
SBJICHUM U MPOIIECCOB HA OCHOBE MOJIYYEHHBIX TEOPETUUECKUX BBIBOJIOB U JJOKA3ATEILCTB;

- BBIJIBUTATh TUIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIOIAraloMUX (GU3NIECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;

- CaMOCTOSITENILHO TJIAHUPOBATH U MTPOBOJIUTH (DU3UUECKUE IKCIIEPUMEHTHI;

- pemarh SKCHEPUMEHTANIbHbIC, KAUYECTBEHHbICE W KOJIMYECTBEHHBIC 3a7a4d OJUMIIMAJAHOTO YPOBHSI CIIOXKHOCTH, HCIOJb3YS
(M3UYECKUE 3aKOHBI, a TAK)KE YPAaBHECHHUS, CBSI3bIBAIONINEC (PU3NICCKUE BETNINHBI,

- aHAIM3UPOBATH TPAHUIIEI MPUMEHUMOCTH (U3MUECKUX 3aKOHOB, MMOHMMATh BCEOOIMIA XapakTep (hyHIaMEHTATBHBIX 3aKOHOB
OTPAaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB.

OCHOBBI THIPOMEXaHUKH

Obyuarowuiics Hayyumcsi

-1aBaTh ONPEACICHUS MOHATHUSAM: 1aBJICHUE, PABHOBECHE KUIKOCTH U Ta3a;

- popmynupoBath 3akoH Ilackans, 3akoH Apxumena;

- BOCIIPOM3BOJIUTh YCIIOBHUS PABHOBECHS KUJIKOCTH U ra3a, yCIOBUS TJIaBaHUs TEJI,

- IPUMEHSTD MOJyUYCHHBIC 3HAHUS JIJI1 OOBSICHCHHS SBJICHUM, HaOJI0/1aeéMbIX B PUPOJC U B OBITY;

CaMOCTOSITEJIbHO KOHCTPYHUPOBATh IKCIIEPUMEHTAIbHbBIE YCTAHOBKH JIJIS POBEPKH BBIBUHYTHIX THIIOTE3, PACCUYUTHIBATH A0COIIOTHYIO
1 OTHOCHUTEIBHYIO TOTPEITHOCTH;

— CaMOCTOSITEJIbHO IJIAHUPOBATh U MPOBOJUTH (PU3HUUECKUE SKCIIEPUMEHTHI;

— peniaTh MPaKTUKO-OPUEHTUPOBAHHBIC KAYECTBEHHBIC M pacyeTHbIC (PU3MYECKHUE 3a/1aud C OMOPON KaK Ha M3BECTHbIE (PU3NUYECKUE
3aKOHBI, 3aKOHOMEPHOCTH U MOJIEJIH, TaK U Ha TEKCTHI C U30BITOYHON MHGOPMAIIUECH.

Obyuarowuiics noayYum 603MONCHOCHL HAYYUMbCS

- TIOHUMAaTh M OOBSCHATH IEJIOCTHOCTh (DU3UYECKOM TEOpUM, pa3auyaTh TPaHUIIBI €€ MPUMEHUMOCTH M MECTO B PSAYy APYIrux
(bu3NUeCKUX TEOpHil;

- BJIQJETh NMPUEMaMU MMOCTPOCHUSI TEOPETUUECKUX JOKA3aTENbCTB, a TAKKE MPOTHO3UPOBAHUSI OCOOCHHOCTEW MPOTEeKaHUs (PU3NUECKUX
SIBJICHUU U MPOIIECCOB Ha OCHOBE MOJTYYEHHBIX TEOPETUYECKUX BBIBOJIOB M JI0KA3aTEIIbCTB;

- BBIJIBUTATh THIIOTE3bI HA OCHOBE 3HAHHUS OCHOBOITOJIATafoNTUX (PM3UISCKUX 3aKOHOMEPHOCTEH U 3aKOHOB;

- CAaMOCTOSITEIFHO IUIAHUPOBATH M TIPOBOJIUTH (PU3HUUYECKHUE SKCIICPUMEHTEHI;

pemaTh SKCIePUMEHTAIbHbIC, KAUeCTBEHHBIE U KOJIMUYECTBEHHBIE 3a7a49M OJIMMITUATHOTO YPOBHS CJI0KHOCTH, UCTIONB3Ys (pU3ndecKue
3aKOHBI, & TAK)KE YPABHEHHUS, CBSA3BIBAIONINE (PU3NUECKUE BEIIUYUHBI,




- AHAJIM3UPOBATh TI'paHUIbI IIPUMCHHUMOCTH (bI/I?;I/I‘lCCKI/IX 3aKOHOB, IIOHHUMAaTb BCCO6IHI/Iﬁ XapakTep q)YHHaMCHTaJILHBIX 3aKOHOB H
OT'PaHUYCHHOCTD UCIIOJIb30BAHUA YaCTHBIX 3aKOHOB.

MoJiekyJasIpHO-KHHETHYECKAS TeOpUs

Obyuarowuiicss Hay4umcs

- J1aBaTh OMPEICJICHUS MOHATHSAM: MHUKPOCKOIMYECKHE M MAKPOCKONMUYECKUE IMapaMeTpbl; CTAllMOHAPHOE PABHOBECHOE COCTOSIHHE
ra3a. Temmneparypa raza, abCONIOTHBIM HOJIb TEMIIEPATYPHI, H30IPOIIECC; N30TEPMUUYCCKUNA, N300apHBIA U U30XOPHBIN MPOIIECCHI;

- BOCIIPOM3BOJINTH ~ OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KMHETHYECKON Teopuu, 3akoH JlanbToHa, ypaBHeHue KiiameiipoHna-
Menpeneena, 3akoH [ 'eni-JIroccaka, 3akon lapis.

- (hopMynupoBaTh yCIOBUS UCATBHOTO Ta3a, ONMUCHIBATH SBJICHUS NOHU3AIINH;

- UCIOJI30BAaTh CTATUCTUYECKUN TOAXO/ JJIsl ONTMCAHUS TTOBEJICHUSI COBOKYITHOCTH OOJIBIIIOTO YKCIIa YaCTHI], BKJIIOYAIOIINN BBECHUE
MUKPOCKOMUYECKUX U MAaKPOCKOIMMYECKUX TapaMeTPOB;

- OIKCHIBATh JIEMOHCTPAI[MOHHBIE SKCIIEPUMEHTHI, MO3BOJISIONINE YCTAHABIMBATH [IJI Ta3a B3aUMOCBSI3b MEXKAY €ro JIaBICHUEM,
00BEMOM, MacCcoi U TeMITepaTypoil;

- OOBSICHATH Ta30BBIC 3aKOHBI HA OCHOBE MOJICKYJISIPHO-KMHETHYECKOM TEOpPHUH.

- IPUMEHSATD MOTYYCHHBIC 3HAHUS IS OObSICHEHUS SIBJICHUHM, HAOJI0/JaeMbIX B PUPO/JIE U B OBITY;

— XapaKTepU30BaTh INIOOANbHBIC MPOOJIEMBI, CTOSIIUE MEPE]] YETOBEUECTBOM: SHEPTETUUECKHUE, ChIPbEBbIC, IKOJIOTMUECKHUE, U POJIb
(U3UKY B PEIICHUH 3TUX MPOOIIeM;

— OOBSCHATH MPUHIIUIIBI pA0OTHI U XapaKTEPUCTUKHN U3YUYCHHBIX MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB;

— OOBACHATH YCIOBUSI TPUMEHEHHs (PU3UYECKUX MOJIeNIel MpU pelieHnr (PU3nuecKkux 3ajiad, HaXOJUTh aJ€KBaTHYIO MPEIJI0KEHHOM
3a/1a4e (PU3HUECKYI0 MOJIENb, pa3peniaTh NpoodieMy Kak Ha OCHOBE UMEIOIINXCS 3HAHUH, TaK U MPU MTOMOIIM METOAO0B OLICHKH;
Obyuarowuiics noayyum 603MOICHOCHb HAYYUMbCS

- TIOHUMAaTh U OOBSCHATH IEJIOCTHOCTh (DU3UYECKOM TEOpUM, pa3audyaTh TPaHUIIBI €€ MPUMEHUMOCTA M MECTO B PSAYy APYIrUX
(bu3nUeCcKuX TEOpHi;

- BJIQJETh NMPUEMaMU MMOCTPOCHUSI TEOPETUUECKUX JOKA3aTEIbCTB, a TAKKE MPOTHO3UPOBAHUSI OCOOCHHOCTEW MPOTEeKaHUs (PU3NYECKUX
SIBJICHUU U MIPOIIECCOB Ha OCHOBE MOJYUYEHHBIX TEOPETUYECKUX BBIBOJIOB U JI0KA3aTEIIbCTR;

- XapaKkTepU30BaTh CUCTEMHYIO CBSI3b ME¥K/ly OCHOBOMOJIAralOIIMMU HAYYHBIMU MOHSITUSIMU: MPOCTPAHCTBO, BpEMsI, IBHXKEHUE, CUIIA,
SHEPrus;

- BBIJIBUTATh THIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIIOIATAOMINX (PU3UIECKUX 3aKOHOMEPHOCTEN 1 3aKOHOB;

- CaMOCTOSITENIPHO TJIAHUPOBATH U MMPOBOIUTH (PU3NYECKUE SKCTICPUMEHTHI;




- XapaKkTepU30BaTh INI00ANbHBIE MTPOOJIEMBI, CTOSIIINE MEpPe]] YeTOBEUYECTBOM: SHEPIreTUUECKUE, ChIPbEBbIC, IKOJIOTHYECKUE, — U POJIb
(U3UKHU B PEIICHUHN ATUX MPOOJIEM;

- pelaTh NPaKTUKO-OPUEHTHUPOBAHHbBIE KAaUeCTBEHHBIC U pacueTHbIE (PU3UUECKUE 3a/1a4u ¢ BEIOOPOM (PU3UUYECKON MOJIEIH, UCTIONb3Ys
HECKOJIbKO (DU3UYECKUX 3aKOHOB WM (POPMYJI, CBSI3BIBAIOIIMX HM3BECTHBIC (DU3UUECKUE BEIMYUHBI, B KOHTEKCTE MEXKIPEIMETHBIX
CBSI3EH;

- 0OBSICHATH IPUHIIUIIBI PAOOTHI U XapaKTEPUCTUKU U3YyUYEHHBIX MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB.

OCHOBBI TEPMOJIMHAMHUKHU

Obyuarowuiics nayuumes

- JaBaTh OMNpPEACIICHUS] TOHATHSAM: TEIUIOOOMEH, TEIJIOU30JMPOBaHHAs CHCTEMa, TEIUIOBOW JBUTATENb,  3aMKHYTBIA ITUKI,
HEOOpaTUMBIN TpoIecC, (PU3NUYSCKUX BEITUYMH: BHYTPEHHSS SHEPTHsI, KOJUYECTBO TEIIOTHI, KOIPPHUIIMECHT MOJIC3HOTO IEHCTBUS
TETIJIOBOTO JIBUTATENIS, MOJIEKYJIa, aTOM, «peabHBIN ra3y, HAChIIICHHBIHN Tap;

- IOHUMATh CMBICIT BEJIMYMH: OTHOCUTEIbHAS BIIAYKHOCTh, IMAPIIHAILHOE JIaBIICHUC;

- Ha3bIBaTh OCHOBHBIE TOJIOKEHHSI 1 OCHOBHYIO (DU3UYECKYIO MOJIENIb MOJIEKYJISIPHO-KUHETUYECKONM TEOPUH CTPOCHHUSI BEIIECTRA,;

- KJIacCU(PUITUPOBATH arperaTHbIe COCTOSIHUS BEIIIECTBA;

- XapaKTepU30BaTh U3MEHEHUE CTPYKTYPhI arperaTHbIX COCTOSIHUM BellecTBa Mpu (a30BbIX MEpEexoaax

- (hopMynMpoOBaTh NEPBBINA U BTOPOM 3aKOHBI TEPMOJIMHAMUKY;

- 0OBSICHATH OCOOEHHOCTh TEMIIEPATYPhl KaK MapaMeTpa COCTOSHUS CUCTEMBI;

- ONUCHIBATH OTBITHI, WUTFOCTPUPYIOIINE U3MEHEHNE BHYTPEHHEN YHEPTUU TIPU COBEPIIICHUHU PaOOTHI;

- IeJIaTh BBIBOJIBI O TOM, UTO siBJIcHUE TU(PPY3UN ABIICTCS HEOOPATHMBIM ITPOIIECCOM;

- TPUMEHITh TPUOOPETEHHBIC 3HAHWS IO TEOPHHM TEIUIOBBIX JBHUTATENEH IS PAIlMOHAIBLHOTO TMPUPOOTIONB30BAHMS U OXPaHBI
OKpYXarouien cpepl;

— XapaKTepU30BaTh TIIOOATBHBIC TPOOJIEMBI, CTOSIIUE MEPE]] YETOBECUSCTBOM: DHEPTETHUUECKHE, ChIPhEBBIC, YKOJIOTHUECKHUE, U POJIb
(M3UKY B PEIICHUH 3TUX TPOOIIEM;

— OOBSCHATH MPUHIIUIIBI pA0OTHI U XapaKTEPUCTUKH U3YYCHHBIX MAIlIMH, TPUOOPOB M TEXHUIECKUX YCTPOUCTB.

Obyuarowuiics noay4Um 803MONCHOCHbL HAYHUMbCS

- BBIJIBUTATh THIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIIOIATAOMINX (PU3UIECKUX 3aKOHOMEPHOCTEN 1 3aKOHOB;

- CaMOCTOSITEJIHPHO TJIAHUPOBATH U MMPOBOIUTH (PU3NUECKUE IKCTICPUMEHTHI;

- XapaKTepPU30BaTh TNI00ATBHBIC TTPOOJIEMBI, CTOSIINE MEePe]] YeTOBEUYECTBOM: PHEPTETUIECKUE, CHIPbEBBIC, IKOJIOTHIECKHE, — U POJIb
(Y3UKY B PEIICHUH 3TUX TIPOOIIEeM;




- pelaTh MPaKTUKO-OPUEHTUPOBAHHBIE KAaUECTBEHHBIC M pacyeTHbIE (pr3nuecKkue 3a1a4u ¢ BLIOOPOM (PU3NUECKON MOIEIH, UCTIOIb3Ys
HECKOJIbKO (DM3WUYECKUX 3aKOHOB WM (hOPMYJI, CBS3BIBAIOIIUX HM3BECTHBIC (DU3UUYCCKHE BEJIUUYMHBI, B KOHTEKCTE MEXKIPEIMETHBIX
CBSI3EH;

- O0BSCHSTH IPUHITUIIB PAOOTHI U XapaKTEPUCTUKU U3YUEHHBIX MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB

JJIEKTPOCTATHKA

Obyuarowuiics nayuumcs

- 1aBaTh ONPENEICHUS MOHATUSAM: TOYEUHBIHN 3apsij, JIEKTPU3alus TE;

AIIEKTPUYECKU H30JMPOBAHHAS CHUCTEMa TeJ, AJIEKTPUUYECKOE TOJie, JUHUHM HANPSHKEHHOCTH JJIEKTPUYECKOro TOJs, CBOOOJHBIC H
CBSI3aHHBIE 3aPsIIbl, MOJIAPU3ALUS JUIEKTPUKA; (PU3HMUECKUX BEIMYNH: SJEKTPUUECKUN 3apsifl, HAPSHKEHHOCTH 3JIEKTPHUECKOTO TOJI,
OTHOCUTEJIbHAS JUAJIEKTPUUECKasi IPOHUIIAEMOCTh CPEJIbI;

- (hpopMyIIMpOBAThH 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsaa, 3akoH KynoHa, rpaHuIlbl UX MPUMEHUMOCTH;

- OINKCHIBATH JIEMOHCTPALMOHHBIE SKCIEPUMEHTHI O JIEKTPU3AIMU TEA U OOBICHATh WX PE3YNbTAThl; OMUCHIBATH SKCIEPUMEHT 10
WU3MEPEHHUIO JIEKTPOEMKOCTH KOHJIEHCATOPA;

- IPUMEHSITh [TOJIyYE€HHbIE 3HAHUS 17151 0€3011aCHOTO UCIIOJIb30BaHUS OBITOBBIX IPUOOPOB U TEXHUUYECKUX YCTPOMCTB;

— XapaKTepu30BaTh II00aNbHBIE MPOOIEMBI, CTOSILINE MEpe] YeTOBEYECTBOM: SHEPIreTUUYECKUE, ChIPhEBBIE, IKOJOTUUECKUE, U POJIb
(U3HUKY B pEIICHUH 3TUX MPOOIIeM;

— OOBSICHATH PUHIUIBI PA0OTHI U XapaKTEPUCTUKU U3YUYEHHBIX MAIIWH, IPUOOPOB U TEXHUUYECKUX YCTPOMHCTB;

— OOBSCHATH YCJIOBUS NMPUMEHEHUs] PU3NUYECKUX MOJENECH NMpU peuieHnH (PU3NUECKUX 3a]ad, HaXOAUTh aJeKBATHYIO MPEJI0KEHHON
3aaye (PU3HYECKYI0 MOJIENb, pa3peliaTh MPo0IeMy Kak Ha OCHOBE MMEIOLIUXCS 3HAHUM, TaK U TP MOMOIIM METOJOB OLIEHKHU.
Obyuarowuics noay4um 603MONCHOCHb HAYYUMbCS

- MOHUMATh U OOBSACHATH ILEIOCTHOCTh (PU3UUECKOW TEOpPUH, PA3IUyYaTh TPaHULBl €€ MPUMEHUMOCTH M MECTO B PSAy IPYrux
(bu3nUeCcKuX TEOpHi;

- BJIQJIETh PUEMAMHU MOCTPOCHMS TEOPETUUECKUX JOKA3ATENbCTB, a TAKKE MPOrHO3UPOBAHMS OCOOEHHOCTEHN NMpOTEeKaHUs (PU3UUECKUX
SBJICHUM U MPOLIECCOB HA OCHOBE MOJIYYEHHBIX TEOPETUUECKUX BBIBOJIOB U JOKA3ATEIHCTB;

- pelaTh NPakTUKO-OPUEHTHUPOBAHHBIE KAYECTBEHHbBIE U PACUETHBIE (PU3MUYECKHE 33]]Ja4H C BHIOOPOM (DPHU3UUECKON MOJIETHU, UCTIOJIb3YS
HECKOJIBKO (PU3UYECKHX 3aKOHOB WJIM (OpPMYJI, CBSA3BIBAIOIIMX HM3BECTHBIC (PU3UUECKHE BEIUYMHBI, B KOHTEKCTE MEKIPEIMETHBIX
CBA3EH.

3aKOHBI MOCTOSTHHOI0 YJIEKTPHUYECKOT0 TOKA
Obvuarowuiics Hayyumcsl




- JlaBaTh OIPENEICHMs TOHATUAM: DJIEKTPUYECKUM TOK, MOCTOSIHHBIM D3JEKTPUUECKUH TOK, MCTOYHUK TOKA, CTOPOHHHUE CHIJIBL,
CBEPXIIPOBOAUMOCTb, JIbIpKa, ITOCIE0BATEIbHOE U MAapAJUIEIbHOE COSAUHEHNE TPOBOAHUKOB; (PU3NYECKUM BEIMUYMHAM: CHJIA TOKa,
3/1C, conpoTuBIIEHNE TPOBOJHUKA, MOITHOCTb 3JIEKTPUIECKOTO TOKA;

- OOBSACHATD YCIIOBUS CYIIECTBOBAHUS AIEKTPUUECKOTO TOKA;

- ONMCHIBATh JIEMOHCTPAL[MOHHBIM OMNBIT HA MOCIEAOBATEIbHOE M MapajljIeIbHOE COEIMHEHHE IPOBOJHUKOB, TEIIOBOE ACHCTBHE
AJIEKTPUYECKOTO TOKA, IMEpeAavyy MOIIHOCTH OT HMCTOYHHMKA K IMOTPEOUTENIO; CaMOCTOSITENIbHO IPOBENEHHBIM SKCIEPUMEHT IO
M3MEPEHUIO CHJIBI TOKA M HAPSKEHUSI C IOMOILBIO aMIIEPMETPA U BOJIBTMETPA;

- ACTI0JIB30BAaTh 3aKOHBI OMa JJIs1 OJHOPOAHOTO MPOBOAHUKA U 3AMKHYTOM LienH, 3aKoH J[xoynsa-JIeHna s pacdera aneKTpUIEeCKUX
Obyuarowuiics nOIYYUmM 803MOACHOCHIL HAVYUMbCSL

- MOHUMATh M OOBICHATH LETOCTHOCTh (PU3UYECKON TEOpHUH, pa3inyaTh TPAHUIBI €e MPUMEHHMMOCTH M MECTO B PSAy APYTUxX
(bu3HUECKUX TEOPHil;

- BJIQJIETh PUEMAMH MOCTPOCHHS TEOPETUUECKUX JOKA3ATENbCTB, a TAKKE MPOrHO3UPOBAHHS OCOOEHHOCTEHN NPOTEKaHUS (PU3UUECKUX
SBJICHUM U MPOLIECCOB HA OCHOBE MOJIYYEHHBIX TEOPETUUECKUX BBIBOJIOB U JOKA3ATEIbCTB;

- BBIIBUTATh TMIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOMOJIAraomux (pU3n4ecKiuX 3aKOHOMEPHOCTEN 1 3aKOHOB;

- CAMOCTOSTENBHO TUIAHUPOBATH U POBOAUTH (PHU3HUECKUE IKCIIEPUMEHTHI;

- 00BSACHATH NPUHLUIIBI PAOOTHI U XapaKTEPUCTUKU U3YUEHHBIX MAILIUH, IPUOOPOB U TEXHUUECKUX YCTPOMCTB

DJIeKTpUYeCKHii TOK B Pa3jIMYHBIX Cpeaax

Obyuarowuiics nayuumcs

- IOHUMATh OCHOBHBIC IMOJIOKEHUS DJCKTPOHHONW TEOPHUH MPOBOJMMOCTH METAJUIOB, KaK 3aBHCHT CONPOTHBIICHHE METATUYCCKOTO
MPOBOIHKMKA OT TEMITePaTyPhI

- OOBSICHATH YCIIOBHUS CYIIECTBOBAHUS AJICKTPUUECKOTO TOKA B METalJIaX, MOJYITPOBOTHUKAX, KUIAKOCTIX U Ta3ax;

- Ha3bIBaTh OCHOBHBIC HOCHUTEIN 3apsI0B B METAJIAX, )KUIKOCTSX, TIOJYIPOBOAHIKAX, Ta3aX U YCIOBHUS MPU KOTOPHIX TOK BO3ZHHUKAET;
- hopmynupoBats 3akon Dapajes;

- IPUMECHSITH ITOJIYYCHHBIC 3HAHMS JIJIS1 OOBSICHCHHUS SBJICHUH, HAOJII0IaEMBIX B TIPUPOJIC U B OBITY;

— XapaKTepH30BaTh TNIOOATBHBIC TPOOJIEMBI, CTOSIINE TIEPET YSTOBEUYSCTBOM: SHEPICTHUECCKUE, CHIPHEBBIC, DKOJIOTHUYCCKUE, U POJIh
(Y3UKY B PEIICHUH 3TUX MPOOIIeM;

— OOBSICHATH MPUHITUITBI PA0OTHI M XapaKTEPUCTUKH U3yUCHHBIX MAIIWH, IPUOOPOB M TEXHHUECKUX YCTPOHCTB;

— OOBSCHATH YCIIOBHS NMPUMEHEHHS (PU3UICCKUX MOJEJICH MPU pemeHur PU3NICCKUX 3a/1ad, HaXOIUTh aJICKBATHYIO TTPEII0KECHHON
3asaue (pU3MIEeCKyr0 MOJIeIh, pa3peniaTh MpodIieMy Kak Ha OCHOBE MMCIOIIMXCS 3HAHUH, TaK U MTPH ITOMOIIU METOOB OIICHKH.
Obyuarowuiics noay4um 803MOHCHOCHb HAYYUMbCS




- BJIQJETh NMPUEMaMU MTOCTPOCHUS TEOPETUUECKUX JOKA3aTEIbCTB, a TAKXKE MPOTHO3UPOBAHUS OCOOCHHOCTEH MPOTeKaHUs (PU3NIECKUX
SIBJICHUH U TIPOIIECCOB HAa OCHOBE IMOJYUYEHHBIX TEOPETUUECKUX BHIBOJOB U JI0KA3aTEILCTB,;

- pelaTh MPaKTUKO-OPUEHTUPOBAHHBIEC KAUECTBEHHBIC U PacUyeTHbIC (PU3UYECKHUE 3a/1a4U C BHIOOPOM (hHM3UYECKON MOJICIH, UCTIOIb3Ys
HECKOJIBKO (DM3WYECKUX 3aKOHOB WJIM (OPMYJ, CBSI3BIBAIOIINX H3BECTHBIC (DM3UYECKHUE BEIUYUHBI, B KOHTEKCTE MEXKIIPEIMETHBIX
CBSI3EH;

(hopMyJIMpOBaTh U PEIIaTh HOBBIC 3a]]a4, BOSHUKAIOIIUE B X0/1¢ YICOHOMCCIIEAOBATEILCKOW U MPOSKTHOM ESITEIHbHOCTH;

— YCOBEPIIEHCTBOBATh MPUOOPHI U METOAbI UCCIICIOBAHUS B COOTBETCTBUU C MTOCTABIICHHOW 3a7a4eil;

— HCIIONB30BaTh METOIbl MAaTEeMAaTHYECKOTO MOJEIUPOBAHUS, B TOM YHCJIE MPOCTEHINHE CTATHCTHYECKHE METOMBI IS 00paboTKH
PE3yJIbTATOB 3KCIIEPUMEHTA.

IInanupyemble pe3yabTaThl 0OcBoOeHHs B 11 kiiacce

OCHOBBI JIEKTPOAMHAMUKH (TIPOJ0JIKEHHE)

JJIEKTPOMArHUTHOE 10J1e

MarsuTtHOe nosne

Obyuarowuiics nayyumcsi

- aBaTh OINPEIEIICHUSA NOHATUI: MarHUTHOE T0JIE, MHAYKIHSI MATHUTHOTO IOJIs, BUXpeBoe nojue, Cuna Ammepa, cuia JlopeHna,
(dbeppoMarHeTuk, 10MeH, TeMieparypa Kiopu;

- 1aBaTh ONPEACIICHNE €ANHULIA UHAYKIIUY MATHUTHOTO TIOJIS;

- IEPEYUCIIATH OCHOBHBIE CBOMCTBA MATHUTHOIO TIOJIS;

- n300pakaTh MAarHUTHBIE JIMHUM TTOCTOSTHHOTO MarHUTa, MPsIMOTO MPOBOJAHUKA C TOKOM, KaTYIIIKH C TOKOM;

- HaOJII0/1aTh B3aMMOJICHCTBUE KATYIIIKA C TOKOM M MarHUTa, MarHUTHOM CTPENKHU M MPOBOJHUKA C TOKOM, JEHCTBUS MAarHUTHOTO
T10JIS1 HAa ABMKYLLYIOCS 3apPSKEHHYIO YaCTUILY;

- (hopmynupoBaTh 3aKOH AMIIepa, TPAHUIIBI €T0 TPUMEHUMOCTH;

- ONpeNEeNsATh HalpaBieHUE JIMHUM MAarHUTHOW WHIYKIIMM MarHUTHOTO TOJIS C TOMOINBIO MpaBwia OypaBuMKa, HampaBICHUE
BEKTOPOB CUJIbI AMIiepa U Cuiibl JIopeHIia ¢ OMOIIBIO MTPaBHIIA JIEBOU PYKH;

- MPUMEHSTH 3aKOH AMrniepa u GopMyJTy JJIsl BRIYMCICHUS CUJIbI JIOpeHia Mpu perieHuu 3a1ay;

- IEPEUUCIIATH TUIBI BEIIECTB 10 MAarHUTHBIM CBOMCTBAM, Ha3bIBaTh CBOMCTBA JiUa-, Mapa- U (heppoOMarHeTUKOB,;

- U3MEPSATH CUITYy B3aMMOJICUCTBUS KATYIIKA C TOKOM U MarHuTa.

Obyuarwuiics noiyyum 603MOACHOCHb HAYYUMbCS




- NOHUMAMb U 0OBACHAMb YENOCMHOCMb PUUUECKOU MeOPUlU, PA3TUYAMb SPAHUYbL ee NPUMEHUMOCMU U MeCmo 8 psdy Opyeux

Qusuyeckux meopuii,

- 81ademb npuemMamiy NOCMpPOeHUss Meopemudeckux 0oKA3amenbCmes, d makdice npocHO3UPOBAHUS. 0COOEHHOCMel NPOMEKAHUS.

Quzuieckux A61eHUl U NPOYECco8 HA OCHOBE NOJYYEHHBIX MeOPEeMUYecKUX 6bl80008 U 00KA3AMEbCME;

- Xapakmepuso8ams CUCMEMHYIO C853b MeHCOY OCHOBONONALAIOWUMY HAYUHBIMU NOHAMUSAMU. NPOCMPAHCMEBO, 8peMsl, Mamepus

(6ewyecmeo, noie), 0sudicerue, CUIA, IHEPIUsL;

- 8bLOBU2AMNb 2UNOME3bL HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX PUBULECKUX 3AKOHOMEPHOCMEU U 3AKOHOB,

- CaMOCMoAmMenbHO NIAHUPOBAMb U NPOBOOUMb Pu3UYecKUe IKCNEPUMEHMbL,

- Xxapakxmepuzosams 2100abHble NPoOIeMbl, CMosujue nepeod 4eio8eyecmeoM. IHepeemuiecKue, colpbesole, dIKolocudecKue, — u

POb QUBUKU 8 peuleHulU Imux npooem;

- peuams NPaKmuKko-OpUeHmupoB8anHvlie KauecmeeHuble U paciemuvle @usuueckue 3a0ayu ¢ 8bl00pom Quaudeckou mMooenu,

UCNONb3YSL HECKOJIbKO (PU3UUEeCKUX 3AKOHO8 UMU (DOPMYI, CEA3bI8AIOUUX U3BECMHble (u3uuecKue Geludurvl, 8 KOHMeKcme

MeAHCNPEeOMEMHbIX C8A3el,

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKY U3YUEHHbIX MAUUH, NPUOOPO8 U MEeXHUUECKUX YCMPOUCNE,

- 00bACHAMb YCI08USL NPUMEHEeHUs. QU3UYeCcKuUx mooenell npu peuleHuu @u3uyeckux 3a0ay, HAX00Ums a0eK8amHy0
NpeodlodNCeHHON 3a0aye hUu3ULecKyio MoOelb, pa3peuams npoobaemy KaK Ha OCHO8E UMEIOWUXCS 3HAHUL, MAK U NPU NOMOUIU Mem 0008
OUEHKLU.

DNeKTpOMAarHUTHAs MHIYKIIHAS

Obyuarowuiics HayYumcs

- JIaBaTh ONPEACICHUS MOHSATHI: SIBIICHUE 3JICKTPOMAarHuTHOW MHIYKIUHA, MATHUTHBIA OTOK, DJIC MHIYKIMH , UHAYKTUBHOCTb,
camomHaykuus, J/1C camonHayKuny;

- pacmo3HaBaTh, BOCIPOM3BOANTh, HAOIIOIATh SBJICHUE AJICKTPOMATHUTHON WHIYKIIMH, MMOKA3bIBATh NMPUYUHHO-CIEACTBEHHBIC
CBSI3U TIPU HAOJIIOJICHUY SIBJICHUS; HAOII0AaTh M aHAIM3UPOBATH SKCIIEPUMEHTBI, ICMOHCTPUPYIOIINE MpaBuiio JIeHta;

- (hopmynupoBaTs paBuiio JIeHI1a, 3aKOH JIEKTPOMAarHUTHOW WHTYKIIUH, TPAHUIIBI €70 TPUMEHUMOCTH;

- ICCIIEZIOBATh SBJICHUE DJICKTPOMArHUTHOW WHIYKITH;

- TIEPEUYHUCIIATh YCJIOBHS, MPH KOTOPBIX BO3HHUKAET WHIYKIIMOHHBIA TOK B 3aMKHYTOM KOHTYpe, KaTyIIKe;, OMPEASisATh POJIb
’KEJIE3HOTO Cep/ICUHMKA B KaTYIIKE; N300pakaTh rpad)iueCcKy BHEIIHEE ¥ MHAYKIIMOHHOE MarHUTHBIC TIOJIS; OMPEICIIATh HApaBleHNE
WHIYKITMOHHOTO TOKA KOHKPETHOU CUTYyAITUH;

- 00BSACHATH BOSHUKHOBEHHE BUXPEBOTO JIEKTPHUECKOTO IOJIS U AJICKTPOMArHUTHOTO TTOJIS;

- onuckIBaTh Bo3HUKHOBeHUE DJ]C MHIYKIIUY B IBWKYIIMXCS MPOBOTHUKAX;




- paboTaTh B Mape U IpyIie Npy BbIIOJIHEHUH MPAKTUYECKHUX 33JIaHUui, TJIAHUPOBATh SKCIIEPUMEHT;

- IEPEYNCIIATh IPUMEPBI UCTIOIb30BAHUS SIBJIECHUS 3JIEKTPOMATHUTHOW UHAYKIUU;

- pacno3HaBaTh, BOCIHPOU3BOANTH, HAOIIOJATh SIBJICHUE CAMOMHIYKIIMM, TMOKa3blBaTh NMPUUYMHHO-CJIEJICTBEHHBIC CBS3U MpU
HAOJIOICHUY SIBJICHUS;

- (hopMynMpoOBaTh 3aKOH CAMOWHYKIIMU, TPAHUIIBI €70 TPUMEHUMOCTH;

- IPOBOJUTH AHAJIOTUIO MEXKIY CAMOUHIYKIIMEN U MHEPTHOCTHIO;

- OIIPEAENATh 3aBUCUMOCTb UHAYKTUBHOCTH KAaTYIIKH OT €€ JJIMHBI U TUIOIIA BUTKOB;

- HaXOJIUTh B KOHKPETHOW CHUTYyal[uu 3HAYEHUs: MarHUTHOro noroka, 9JC unnykuuu, 3C MHAYKIUN B ABMKYLIUXCS TPOBOJ
Hukax, D/IC caMOMHIYKIMH, UHAYKTUBHOCTb, SHEPTHUIO0 MArHUTHOTO MOJISI.

Obyuarowuiicss noayuum 603MOACHOCHIb HAVYUMbCS

- HOHUMAamMb U 0OBACHAMb YETOCMHOCMb QUUYECKOU Meopul, pasiuyams epaHuybl ee NPUMEHUMOCIU U MeCmo 8 pady Opyaux

Gusuyeckux meopuii,

- glademsv npUeMamu NOCMpPOeHUs. MeopemudecKux 00Ka3amenbCme, a makxdHce nPocHO3UPOBAHUS 0COOeHHOCmell NPOMeKaHUs

QusuyecKux A61eHUL U NPOYECCO8 HA OCHOBE NOJIYUEeHHbIX MeopemuiecKux 86160008 U 00KA3amenbCme,

- Xapakmepuso8amv CUCMEMHYIO C6513b MeHCO) OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUIAMU: NPOCMPAHCINGO, 8PEMSL, MAMepusl

(6ewgecmeo, nose), ogudcenue, CUld, SHEPIUsl;

- 8b106U2AMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOAALAIOWUX (PUSUHECKUX 3AKOHOMEPHOCMEL U 3AKOHO8;

- CAMOCMOSIMENLHO NAAHUPOBAMb U NPOBOOUMb (YU3UUECKUE IKCNEPUMEHNDL,

- Xapaxmepuzo8amsv 2100a1blble NPOOIEMbl, CIMOosWUe nepeod Yel08eHecmeom. IHepeemudecKue, Chlpbesble, IK0I02UYecKuUe, — U

POTIb (PusUKU 6 peuenuu Smux npooiem;

- pewams NPAKmuKo-opUeHmMuUpPoB8aHtvlie Ka4eCmseeHHble U pacyemuvle Quauieckue 3a0adu ¢ 8blOOPOM PU3ULECKOl MoOelu,

UCNONIL3YSI HECKOAbKO (DUBUYECKUX 3AKOHO8 UNU (QOPMYI, CEA3bIBAIOWUX U3BECMHblE (Du3UYecKUe GeluyUHbl, 8 KOHMeKCcme

MEANCNPEOMEMHbBIX CE53elL,

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTUKY U3YUEHHBIX MAWUUH, NPUOOPOS U MEeXHULECKUX YCMPOUCE;

- 00BACHAMb YCI08USL NPUMEHEeHUs. QuU3uYecKux mooenel npu peuweHuu @u3udeckux 3aoay, HAX00Umv a0eKeamHyo
NPeoNlodNCeHHOU 3a0aue puzuueckyio Mooeab, paspeuams npooiemy Kak Ha OCHO8E UMEIOWUXCS 3HAHUL, MAK U NPU NOMOWU MEeM 0008
OYEHKU.

JJIeKTPOMATHUTHBIE KOJIe0aHus
MexaHu4ecKkue KoJ1e0aHusl U BOJIHBI



Mexannueckne KouaeOaHus

Obyuarowuiics Hayyumcsi

- 1aBaTh OMpeecHus: KoebaHus, KojiebaTeapHas CUCTeMa, MEXaHUIECKHE KOoJIeOaHus, rapMOHUYECKHE KOoJeOaHus, CBOOOIHbIE
KoJieOaHus, 3aTyXarolye KojaeOaHus, BIHYXESHHbIe KoJIeOaHMs, PE30HAHC, CMEIEHHEe, aMIUIMTY/la, MIEPUO/i, YacTOTa, COOCTBEHHAs
yacToTa, ¢asa;

- IEPEUUCIIATH YCIOBUS BOBHUKHOBEHHS KOJIeOaHUM, IPUBOIUTD MPUMEPHI KOJICOATCITbHBIX CUCTEM;

- OITUCBHIBATH MOJICIN: TIPY>KUHHBIN MasSTHUK, MAaTEMAaTUYECKUN MAasITHUK;

- IEPEUUCIIATH BUbI KOJIEOATEIHHOTO ABUKEHHUS, UX CBOMCTBA;

- pacrmo3HaBaTh, BOCIPOW3BOANTh, HAOIIOIATh TAPMOHUYECKHAE KoJieOaHUs, CBOOOHBIC, KOJIeOaHMs, 3aTyXalomue KojJeOaHus,
BBIHYKJICHHBIE KOJIeOaHMsI, pE30HAHC;

- IEPEUUCIIATH CIIOCOOBI OJIyYeHHUsI CBOOOHBIX U BBIHYKJIEHHBIX MEXaHUYECKUX KOJICOaHMUIA;

- COCTaBJISITh YPaBHCHHE MEXAHWUYECKUX KOJICOAHWH, 3aMHUCBhIBATh €r0 PEIICHHUE, ONMPENENiaTh MO YPAaBHEHHUIO K0JIEOATEIBHOTO
JBIDKEHUS TTapaMeTphl KOJIeOaHus;

- IPEACTABIISATh 3aBUCUMOCTb CMEIIEHUS OT BPEMEHH ITPH KOJICOAHUSIX MATEMAaTHYECKOTO M MIPY>KMHHOTO MasTHHUKA IrpaduuecKH,
OTIPENIEIIATh 10 TpadUKy XapaKTEPUCTUKHU: aMILTATYAY, IEPUOJ] U YaCTOTY;

- HAXOJUTh B KOHKPETHBIX CUTYAIUAX 3HAYCHUS MepHoJa MAaTEMaTHUYECKOTO U MPY>KMHHOTO MasiTHUKA, YHEPTHH MasTHUKA;

- 00BSCHSTH IPEBPAICHUS SHEPTUH TIPH KOJeOaHUIX MaTeMaTHISCKOr0 MasiTHUKA U Tpy3a Ha TPYKUHE;

- UCCJIEIOBATh 3aBUCUMOCTD IepHOojia KoJeOaHU MaTeMaTHYECKOTO MasSTHUKA OT €0 JIJTUHBI;

- ICCJIEIOBATh 3aBUCUMOCTbD IepHoia KojaeOaHui rpy3a Ha IMPYKHHE OT €ro MacCHhl.

Obyuarowuiics noayYuUnm 603MONCHOCHIb HAVYUMbCS

- HOHUMAamMb U 00BACHAMb YEIOCMHOCHb (DUBUYECKOU Meopull, Pasiuiams 2paHuybl ee NPUMEHUMOCMU U MeCmo 8 psdy Opyeux

Quzuueckux meopuii;

- 81ademb npuemMami NOCMpPOeHUs. MeopemudecKux 0OKa3ameabCme, d makadice NPoSHO3UPOBAHUS. 0CODEHHOCmell NPOMEKAHUS.

Guzuueckux A61eHUl U NPOYECcO8 HA OCHOBE NOJIYYEHHBIX MeOPEeMmUYecKUX 8bl80008 U 00KA3AMEeIbCME;

- Xapakmepuzo8ams CUCMEMHYIO C853b MeNCOY OCHOBONONALAIOWUMY HAYUHBIMU NOHAMUAMU: NPOCMPAHCMEO, 8PeMsl, Mamepus

(6ewecmeo, noie), 0sudicenue, CUld, IHEPeUsl;

- 8bIO0BUCAMb 2UNOME3bL HA OCHOB8E 3HAHUSL OCHOBONOIALAIOUUX (DUBUYECKUX 3AKOHOMEPHOCHEN U 3AKOHOB,

- CaMOCMOoAMeNbHO NIAHUPOBAMb U NPOBOOUMb PuU3UYeCcKUe IKCNEPUMEHMbL,

- Xapakxmepuzosams 2100abHble NPOOIeMbl, CIoAUjUe nepeod 4ello8eyecmeoM. IHepeemulecKue, colpbegvle, IKoaocudecKue, — u

POb (QU3UKU 8 peuleHul dmux npooem;




- pewiams NPAKMUKO-OPUEHMUPOSAHHble KAYeCMmBeHHble U pacyemHble Quauieckue 3a0adu ¢ 8blOOpOM DU3UUECKol Mooenu,
UCNONL3YSI HECKONbKO (DU3UYECKUX 3AKOHO8 UNU (DOPMYI, CBA3bIBAIOWUX U3BECMHblE (Hu3uYecKue GeIUdUHbl, 8 KOHMeKChe
MedACnpeoMemHvIX CEA3elU,

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKY U3VUEHHBIX MAWUUH, NPUOOPO8 U MEXHUUECKUX YCMPOUCMSE;

- 00BACHAMb YCI06US NPUMEHEHUs (QU3UYecKux Mmooenell npu peuweHuu @uauyeckux 3aday, Haxo0umsv aodeKeamHyro
NPeoNodHCeHHOU 3a0aue U3ULECcKyr0 MOOelb, paspeuiams npodiemy KaKk Ha OCHO8e UMEIOWUXCS 3HAHUL, MAK U NPU HOMOWU MEM 0008
OYEHKU.

DJEKTPOMAarHUTHbIE KoJeOaHus

Oobyuarowuiics nayuyumcs

- JaBaTh ONPEICIICHUS MOHATUSAM: DJIEKTPOMArHUTHBIE KOJICOAHMs, KOJIEOATENbHBIM KOHTYp, CBOOOJHBIE 3JIEKTPOMAarHUTHBIE
KojeOaHusl, BBIHYX/ICHHbIE D3JICKTPOMAarHUTHBIE KoOJI€OaHUs, TEPEMEHHBIM JJIEKTPUYECKUII TOK, AKTHBHOE COIPOTHBIICHUE,
JeMCTBYyIOIEE 3HAUEHHUE CUIIBI TOKA, ACHCTBYIOLIEE 3HAUEHNE HANPSXKEHUs!, TpaHCPopMaTop, K03(pPUIHMEHT TpaHCchopMaLnu;

- 1300paxkaTh cXeMy KoJe0aTeIbHOro KOHTYpa U OIUCBIBATH CXEMY €0 padoThI;

- pacrno3HaBaTh, BOCHPOU3BOIUTH, HAOIIOAaTh CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJEOAHMSI, BBIHYK/ICHHBIE 3JIEKTPOMArHUTHbIE
KOJIeOaHUsl, PE30HAHC B LIETIH IEPEMEHHOTO TOKa;

- aHAJIM3UPOBATH MIPEBPAILICHHS SHEPTUU B KOJI€0ATETbHOM KOHTYPE IPH 3JEKTPOMArHUTHBIX KOJICOAHUSX;

- TPEICTaBISATh 3aBUCHUMOCTb 3JIEKTPUYECKOTO 3apsiia, CHJIbI TOKAa W HANpsXKEHHS OT BpPEMEHH NpH CBOOOIHBIX
ANIEKTPOMATHUTHBIX KOJIEOAHUSX; ONPEAEIIATH M0 TpaduKy KojieOaHUM ero XapaKTepUCTUKHU: aMIUTUTYy, IEPUO U YaCTOTY;

- IPOBOJIUTH AHAJIOTUIO MEXK1y MEXAHUUYECKUMU U 3JIEKTPOMArHUTHBIMH KOJIEOAHUSIMU;

- 3anuceiBaTh (Qopmyny TomMcoHa; BBIUHCHATH C MHOMOUIbI0 (opmyiasl ToMmMcoHa mnepuon M 4YaCTOTYy CBOOOJHBIX
AJIEKTPOMArHUTHBIX KOJIEOaHU; ONPeeNsITh IEPHO/, YACTOTY, aMIUTUTYAy KOleOaHUN B KOHKPETHBIX CUTYaLIUAX;

- 00BSACHATH IPUHLIUIT IOJyYEHUS! IEPEMEHHOT0 TOKa, YCTPONUCTBO reHEpaTopa NEPEMEHHOTO TOKa;

- Ha3bIBaTh OCOOCHHOCTH MEPEMEHHOI0 AIEKTPUUECKOTO TOKA Ha YUACTKE LIETU C PE3UCTOPOM;

- 3aIIMCBIBaTh 3aKOH OMa U1 [IENH IEPEMEHHOIO TOKA;

HaxOJUTh 3HAYEHHUS CUJIbl TOKA, HANPSIKEHUs, aKTUBHOI'O COIPOTHUBIICHMS LIETIH MEPEMEHHOTO TOKA, JEHCTBYIOLUIUMX 3HAYECHHM
CUJIBI TOKA Y HAIIPSDKCHMS;

- Ha3bIBaTh YCJIOBUS BOBHUKHOBEHUS Pe30HAHCA B I[EMHU MEPEMEHHOIO TOKa;

- ONIUCBIBATh YCTPOICTBO, MPUHIMUII ACHCTBUSL W IPUMEHEHUE TpaHCPOpPMaTOpa;

- BBIYUCIIATH KOAP(GULIHUEHT TpaHCHOPMALIMU B KOHKPETHBIX CUTYAIIMIX

Obyuarowuiics noayuum 603MOICHOCHb HAVHUMbCS




- HOHUMAmMb U 0OBACHAMb YENIOCIMHOCIb DUUYECKOU MeopuU, pasiuuams Spanuybl ee NPUMEHUMOCIU U MeCmo 8 psdy Opy2ux

Qusuueckux meopuii;

- glademv npuemami NOCMpOeHUs: Meopemudeckux 0OKa3ameibCme, ad makice nPoSHO3UPOBAHUs. 0COOEHHOCMe NPOMEKAHUSL

Pu3uLecKux A61eHUl U NPOYECCO8 HA OCHOBE NOTYUEHHbIX MEOPEeMULECKUX 8b160008 U OOKAZAMEIbCNE;

- Xapakmepuz08amsv CUCMEMHYIO C853b MeHCOY OCHOBONOIALAIOUWUMU HAYUHBIMU NOHAMUAMU. NPOCMPAHCMEBO, 8PEMs, Mamepus

(6ewyecmeo, noie), 0sudicerue, CUIA, IHEPIUsL;

- 8b106U2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX PUSULECKUX 3AKOHOMEPHOCMELL U 3AKOHO8;

- CAMOCMOSIMENbHO NAAHUPOBAMb U NPOBOOUMb (Yu3UUeCKUe IKCNEPUMEHNbL,

- Xapaxmepuzo8ams 2100abHble NPooOaeMbl, CMoAwue nepeod 4eio8euecmeom. IHepeemudeckue, colpbesble, dIKoaocuiecKue, — u

PO QUBUKU 8 peuteHuu IMux npooiem;

- pewiams NPAKmuKo-opUeHmMupos8aHtvie KaieCmseeHHble U pacyemuvle Quauieckue 3a0adu ¢ 8blOOPOM PuU3ULecKol Mooeu,

UCNONIL3YSI HECKOAbKO (DUBUYECKUX 3AKOHO8 UMU (QOpMYI, CEA3bI8AIOWUX U38eCMHble Du3uyecKue GelUudUHbl, 8 KOHMeKCme

MeAHCnpeoOMemHbIX CEs3ell,

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTUKY U3YUEHHBIX MAWUUH, NPUOOPOE U MEeXHULECKUX YCMPOUCE;

- 00bACHAMb YCI08USL NPUMEHEeHUs. QU3UYeCcKuUx mooenell npu peuwlenuu @u3uveckux 3aoay, HAXo0umv a0eKe8amHyo
NpeoslodCeHHOl 3a0aye puzuueckyio Mooeib, paspeuams npooiemy KaKk Ha OCHO8E UMEIOUWUXCS 3HAHUL, MAK U NPU NOMOUU MeMO008
OYEHKU.

MexaHUYeCcKre BOJIHBI

Obyuarowuiics nayuumes

- TaBaTh OMpPEACIICHUS TIOHITHI: MEXaHWYeCKas BOJIHA, TIOTIepeYHast BOJIHA, MPOJIOIbHAS BOJHA, CKOPOCTHh BOJIHBI, JIJTHA BOJIHBI,
¢daza BOJHBI, 3BYKOBasi BOJHA, TPOMKOCTh 3BYKa, BBICOTA TOHA, TeMOp, OTpak€HUE, MPEIIOMJICHUE, TOTJIONMEHNEe, HHTEPPEPCHITUS
MEXaHWYECKUX BOJIH, KOTEPEHTHBIE HICTOYHUKH, CTOSYast BOJIHA, aKYCTUYECKUA PE30HAHC, TIJIOCKOTIOIIPU30BaHHAS BOJTHA,;

- IEPEYHCIIATh CBOMCTBA M XapaKTEPUCTUKNA MEXaHUICCKUX BOJIH;

- pacro3HaBaTh, BOCIPOU3BOJIUThH, HAOIIOAATh MEXAHWYECKHE BOJHBI, IMOMEPEYHBIC BOJHBI, MPOJOJBHBIC BOJHBI, OTPAXKECHUE
MIpeIOMJICHUE, TIOTJIONICHUE , HHTEP(EPEHITNIO MEXaHUUECKUX BOJIH;

- Ha3bIBaTh XapaKTEPUCTUKH BOJH: CKOPOCTh, YaCTOTA, JJIMHA BOJIHBI, PA3HOCTH (ha3 BOJIH;

- OIIPENEISATh B KOHKPETHBIX CUTYAIIUSIX CKOPOCTH, YaCTOTHI, ITTUHBI BOJH, pasHOCTH (a3.

Obyuarowulicss noay4um 603MOHCHOCHIb HAYYUMbCS

- HOHUMAmMb U 0OBACHAMb YETOCIMHOCb DUIUYECKOU Meopull, pa3iuyams SpaHuybl ee NPUMEHUMOCMU U MeCmo 8 psidy OpYaux

Qusuueckux meopuii;




- gnademsv npUemMamu NOCMpPOeHUsl MmeopemudecKux 00Ka3amenbCme, a makxdHce NPoSHO3UPOBAHUS 0COOEHHOCMeU NPOMEKAHUs

QusuecKux A61EHUL U NPOYECCO8 HA OCHOBE NOTIVUEHHbIX MEeOPEeMU4ecKUx 66160008 U OOKA3AMENbCNE;

- 8b106U2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX PUSULECKUX 3AKOHOMEPHOCMELL U 3AKOHO8;

- CaMOCMOsIMeNbHO NIAHUPOBAMb U NPOBOOUMb (DUUYECKUE IKCNEPUMEHMbL,

- peuams NPaKmuKo-opueHmupo8anHvle KauecmeeHuvle U pacuemuvle usuyeckue 3a0ayu ¢ eblOOpom @u3uyeckou mooeiu,
UCNONIb3YSL HECKONIbKO (DU3UYECKUX 3AKOHO8 UIU (QOPMYI, C6A3bl6AIOWUX U3BECMHble (Qu3UiecKue GeludUHbl, 8 KOHmeKCme
MeHCNPEeOMEMHbIX CE53€el.

Onrtuka

Obyuarowuiics Hayyumcs

- J1aBaTh OMNPEACJIECHUSA TMOHSTHUMN: CBET, KOPIMYCKYJSIPHO-BOJHOBOW Iyaliu3M CBETA, T'€OMETPUYECKas OINTHKA, CBETOBOW JIyY,
CKOPOCTh CBE€Ta, OTPAKCHUE CBETA, MPEIOMIICHUE CBETA, MOJHOE OTPAXKEHUE CBETA, Yrojd MNaJCHHs, Yol OTPAKEHUSA, YTOJ
MPEJIOMIICHUSI, OTHOCUTEIBHBIN TOKa3aTeslb MPEJIOMJICHUS, aOCOMIOTHBIM MOKa3aTeab MPEJOMIICHUs, JIMH3a, (DOKYCHOE PaCCTOSHUE
JIMH3BI, ONTUYECKash Ccuja JIMH3bI, JUCTEPCHUs CBeTa, MHTep(depeHius cBeTa, AudpakiMOHHAs pelieTKa, MOJspu3alus CBeETa,
€CTECTBEHHBIN CBET, MJIOCKOMOJISIPU30BAHHbBIN CBET;

- OMKUCBIBATH METO/IBI U3MEPEHUSI CKOPOCTH CBETA;

- IEPEUNCIIATh CBOMCTBA CBETOBBIX BOJIH;

- pacmo3HaBaTh, BOCIPOM3BOAUTH, HAOJIOAaTh PACHPOCTPAHCHHE CBETOBBIX BOJIH, OTPa)K€HHUE, MPEJIOMJICHHE, IMOTJIOIICHHE,
JUCIIEPCHIO0, HHTEP(hEPEHIIUIO CBETOBBIX BOJIH;

- popmynupoBatTh NpuHIKN [ FOliTeHCa, 3aKOHBI OTPAKEHUS U MPEJIOMJICHUS CBETa, TPAHMIIBI UX TIPUMEHHUMOCTH;

- CTPOUTH XOJ JIyYeH B IJIOCKONAPaJUIEIbHOM TJIACTUHE, TPEYTOJIbHOM ITPU3ME, TOHKOM JIMH3E;

- CTPOUTH U300paKEeHHE MPEIMETA B TIJIOCKOM 3epKajie, B TOHKOH JIMH3E,

- TIEPEYMCIIATh BUJbI JUH3, UX OCHOBHBIC XapaKTECPUCTUK — ONTHYCCKUU IICHTp, TJIaBHAs ONTHYECKas OCh, (POKYyC, OnTHYECKas
CHJIa;

- HAXOJUTh B KOHKPETHOW CUTyallMW 3HAYEHUS yTila MaJCHUsl, yIia OTPAKECHUs, yIjia MPEIOMIICHHS, OTHOCUTEILHOTO MOKA3aTeIs
npeoMIIeHUs, aDCOMIOTHOTO MOKa3aTessl MPeoMIICHUs, CKOPOCTH CBETa B cpelie, GOKYCHOTO PacCTOSIHUSI, ONTUYECKOW CUJIbI JTUH3BI,
YBEJIMYEHUs JIMH3BI, Mepuoja MU(PpakIMOHHONW PEIIeTKH, TMOJIOKEHUS WHTEP(OEPEHIIMOHHBIX M JAUGPAKIIMOHHBIX MaKCUMyMOB U
MHHUMYMOB;

- 3aMUChIBaTh (hOPMYJTy TOHKOW JIMH3BI, HAXOJAUTh B KOHKPETHBIX CUTYAIUSIX C €€ TTOMOIIbIO HEU3BECTHBIC BEJIMUHUHBI,

- 00BSACHITH IPUHITUAIT KOPPEKITUU 3PSHHS C TIOMOIIBIO OYKOB;




- DKCIEPUMEHTAIBHO OIpPEAeNaTh IOKa3aTellb MPEJOMIICEHUsS Ccpelibl, (OKYCHOE pPACCTOSHHUE COOMparouiedl JUH3bI, JJIUHY
CBETOBOI BOJIHBI C TOMOIIBIO AUGPAKIIMOHHON PEIIETKH;

- BBIJICJISITH OCHOBHBIE TIOJIOKEHHSI KOPITYCKYJISIPHOW M BOJTHOBOW TEOpHUIA CBETa

Obyuawuiics noiyyum 603MOHCHOCHIb HAYYUMbCS

- HOHUMAaMb U 0OBACHAMb YENOCMHOCMb QUUUECKOU MeopUul, pasiuyams epaHuybl ee NPUMEHUMOCIU U MeCmo 8 pady Opyeux

Qusuyeckux meopuii,

- gnademsv npUeMamu NOCMpPOeHUsl MeopemudecKux 00Ka3amenbcme, a makxdHce NPoSHO3UPOBAHUS 0COOEHHOCMeU NPOMEKAHUS

QusuecKux A61eHU U NPOYECCO8 HA OCHOBE NOTIYHEHHbIX MEOPEeMULEeCKUX 8b160008 U OOKA3AMENbCMS;

- Xapakmepuso8amv CUCMEMHYIO C653b MeHCOY OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUIAMU. NPOCMPAHCINGO, 8PEMsl, MAmMepus.

(6ewyecmeo, noie), 0sudcenue, CUNQ, IHEPIUL;

- 8bL0GU2AMb 2UNOME3bL HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX PUIUYECKUX 3AKOHOMEPHOCMEL U 3aKOHO8;

- CaMOCmosImenbHO NIAHUPOBAMb U NPOBOOUMb (DUUYECKUE IKCNEPUMEHMbL,

- Xapakmepuzo8amu 27100a1bHble NPodIeMbl, CMmosujue nepeo Yelo8euecmeoM: IHepeemuiecKue, cblpbegole, IKoaiocudecKue, — u

PONb PUUKU 6 pelueHUuU IMUxX npooiem;

- peuams NPaKmuKo-opueHmupo8anHvlie KaiecmeeHuvle U pacuemuvle usuyeckue 3a0ayu ¢ eblOOpom @usuyeckou mooenu,

UCNONIBL3Ysl HECKOIbKO (DUIUYECKUX 3AKOHO8 UNU (DOPMYI, CEA3bI8AIOWUX U3BECmHble (Qu3udecKue Geluyutbl, 8 KOHMeEeKCme

MENCNPEOMEemHbIX C8A3€l;

- 00BACHAMb NPUHYUNBL PAOOMBL U XAPAKMEPUCTIUKY U3YYEHHbIX MAWUH, NPUOOPOE U MEXHUYECKUX YCIMPOUCNE,

- 00BACHAMD YCA0BUSL NPUMEHEHUsL PU3UYeCcKUx mMooeell npu peuleHuu GuauiecKux 3a0ay, Haxooums a0eK8amHy
npeonodHCceHHOl 3a0aue hu3uuecKyo Mooeb, paspeulams npodiemy KaK Ha 0CHOBEe UMEIOWUXCSL 3HAHUL, MAaK U npu NOMOUU Memoo0s
OYeHKU

DJIeMEeHTBI CNeIHAILHO TEOPHUH OTHOCUTEIHLHOCTH

Oobyuarowuiics nayyumcsi

- J1aBaTh OMpENETICHUS TOHATUN: COOBITHE, MOCTYyJaT, WHEpIMajibHAs CHCTeMa OT4YeTa, BpeMs, JJIMHA Tejla, macca IMOKOS,
WHBApUAHT, YHEPTHUS TTOKOS;

- OOBSICHATH IPOTUBOPEUHSI MEXKTY KIACCUYECKON MEXaHUKOU U AJIEKTpoIMHaMuKo MakcBeria u npudnasbl nosisneHust CTO;

- popmynuposats noctynarsl CTO;

- (hopmynupoBaTh BbIBOIBI U3 nocTyaaToB CTO

Obyuarowuiicss noayuum 603MONCHOCHIb HAVYUMbCS




- HOHUMAMb U 0OBACHAMb YENOCMHOCIb DUUYECKOU Meopull, pa3iuyams Spanuybl ee NPUMEHUMOCMU U MeCmo 8 psdy Opy2ux
Qusuueckux meopuii;

- gnademsv nNpUeMamu NOCMpPOEHUs. MeopemudecKux 00Ka3amenbcme, a makxdHce NPoSHO3UPOBAHUS 0COOEHHOCMeU NPOMEKAHUS
@usuyeckux A61eHUL U NPOYECCO8 HA OCHOBE NONYUEHHbIX MeopemuyecKux bl80008 U 00KA3AMeNbCME;

- 8b106U2AMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX PUSULECKUX 3AKOHOMEPHOCMEL U 3AKOHO8

KBanroBasi puzuka. KBaHTbI U aTOMBI

CBeTOBbBIC KBAHTHI

Obyuarowuiicss Hay4umcs

- IaBaTh OmNpeaeNieHus MOHATHI: (OoTod(PdEeKT, KBAHT, TOK HACBIIICHHUS, 33a/ICP>KUBAIOIIEE HAMPsDKEHUE, paboTa BhIX0/a, KpacHas
rpanuna goroaddekra;

- pacno3HaBarth, HaOMIOAATh siBJIeHUE HOTOAIPPeKTa;

- OITUCHIBATH OMbBITHI CTOJIETOBA;

- (hopmynupoBate runore3y [lnaHka o kBaHTax, 3aKOHbI GOTOAIDPEKTa;

- aHAJIM3UPOBATH 3aKOHBI (hOTOAh(PeKTa;

- 3aIIUCBHIBATh M COCTaBIISATH B KOHKPETHBIX CUTYallMsIX ypaBHeHHE DUHITEHHA 11 poTodddeKkTa u HaXOAUTh C €0 MMOMOIIBIO
HEW3BECTHBIC BEIIMUNHBI,

- IPUBOAUTH MPUMEPHI HCIOIB30BaHUS PoTOAD(PEKTa;

- OOBSICHATB CYTh KOPITYCKYJISIPHO BOJTHOBOTO JTyalli3Ma;

- OITUCHIBATH OMBITHI JIeOeaeBa Mo U3MEPEHHIO JaBICHUS CBETA U MOITBEPKIAIOIINX CJI0KHOE CTPOECHUE aTOMa;

- AaHAJIM3UPOBATH PA0OTY YUECHHBIX MO CO3/IaHUIO MOJIETTU CTPOCHUS aTOMA, TTOJIYYSHHUIO BBIHY)KJICHHOTO U3JIy4eHUS, TPUMEHEHU U
Ja3epoB B HAYKE, MEAUIIMHE, MPOMBIIIJICHHOCTH, OBITY

Obyuarowuiicss noay4um 603MONCHOCIb HAYYUMbCS

- HOHUMAmMb U 00BACHAMb YETOCMHOCIb DUULECKOU MeopuU, pa3iuiams Spanuybl ee NPUMEHUMOCIMU U MeCmo 8 psdy Opy2ux

Qusuyeckux meopuii,

- gnademsv npUeMamu NOCMPOEHUs. MeopemudecKux 00Ka3amenbCcme, a makdHce NPoSHO3UPOBAHUS 0COOEHHOCMel NPOMmMeKaHus

@usuyeckux A61eHULL U NPOYECCO8 HA OCHOBE NOJLYUEHHbIX MeoPemuiecKux 86160008 U 00KA3amenbCme,

- Xapakmepuso8amv CUCMEMHYIO C8513b MeNHCO) OCHOBONONALAIOWUMU HAYUHBIMU NOHAMUAMU: NPOCMPAHCINGO, 8PEMS, MAMePUsl

(6ewyecmeo, noie), 0sudicerue, CUNA, IHEPIUL;

- 8bI0BU2AMDb 2UNOME3bl HA OCHOBE 3HAHUSL OCHoeonorazarnuux d)US‘ulleCKI/LX 3(1K0H0M€pH0CI’I’l€MU U 3AKOHO86,




- CaMOCMOSIMeENbHO NIAHUPOBAMb U NPOBOOUMb (PU3UYECKUE IKCNEPUMEHMbL,

- Xapaxmepuzosams 2100abHble NPOOIeMbl, CIMosAujUe nepeod 4eio8eyecmeomM. IHepeemuiecKue, Colpbesble, dKolocudecKue, — u

POIb PUUKU 8 pelueHUU IMuUx npooiem;

- pewams NPaKmuKo-opueHmupo8anHvlie KawecmeeHuvle U pacuemuvle usuueckue 3a0ayu ¢ 8bl100poM husuueckol mooeu,

UCNOb3YsSL HECKONbKO (DU3UYECKUX 3AKOHO8 UIU QOPMYN, CEA3bIBAIOWUX U3BeCHble u3udecKue BeluduHbvl, 8 KOHMmeKcme

MedACNPEeOMEMHBIX CEA3elL,

- 00BACHAMb NPUHYUNBL PAOOMBL U XAPAKMEPUCTIUKY U3YYEHHBIX MAWUH, NPUOOPOE U MEXHUUECKUX YCIMPOUCNE,

- 00VACHAMb YCI0BUSL NPUMEHeHUs Qu3udeckux moodeiell Npu peuwleHuu Qu3udeckux 3a0ay, HAX00Umsv A0eK8aAmHy0
NPeoNoAHCeHHOl 3a0aie puzuLecKyro Mooeinb, papeuams npodiemy KaKk Ha 0CHO8E UMEIOWUXCA 3HAHUL, MAK U NPU NOMOUU Memo008
OYEHKU.

ATtomMHast pu3uKa

Obyuarowuiics Hayyumcsi

- JlaBaTh OMNpEJICTCHUS TOHSATUNA: aTOMHOE SJIpO, PHEPTeTUUECKUN YPOBEHb, YHEPTUSI MOHU3AIMH, CIIOHTAHHOE U BBIHYXKJICHHOE
W3JIy4YE€HUE CBETA;

- OIIUCHIBATh OMBITH Pe3epdopaa;

- ONUCHIBATh M CPaBHUBATh MOJieIu aToMa TomcoHa u Pesepdopna;

- paccMaTpuBaTh, UCCIEAOBATH U ONUCHIBATH JIMHEHYATHIC CTIEKTPHI;

- (opMyIHpoBaTh KBAaHTOBBIC IOCTYJIaThl bopa; OOBSACHATH JUHEWUYATHl CIEKTPHI aToOMa BOJOPOJa Ha OCHOBE KBaHTOBBIX
nocryiaros bopa;

- paccuMThIBaTh B KOHKPETHOW CUTyallUM YacTOTy U JUIMHY BOJIHBI MCIyCKaemoro (poTtoHa mpu mepexojie aToMa M3 OJIHOTO
CTallMOHAPHOTO COCTOSIHUSI B IPYTO€

Obyuarowuiics,_noay4um 603MONCHOCHb HAVYUNbCSL

- HOHUMAMmMb U 00BACHAMb YEIOCMHOCHb (DUBUYECKOU Meopul, Pa3iuiams 2panuybl ee NPUMEHUMOCMU U MeCmo 8 psidy Opyaux

Quzuueckux meopuii;

- 81ademb npuemami NOCMpPOeHUs. MeopemudecKux 0oKA3amenbCms, a makace NPocHO3UPOBAHUST 0COOeHHOCMell NPOMEKAHUSL

Quzuueckux A61AeHUl U NPOYECcO8 HA OCHOBE NOJIYUYEHHBIX MEOPEeMmUYecKUx 6b1860008 U 00KA3AMENbCME,

- Xapakmepuzo8ams CUCMEMHYIO C853b MeNCOY OCHOBONONALAIOWUMY HAYUHBIMU NOHAMUAMU: NPOCMPAHCIEO, 8peMs, Mamepus
(6ewgecmao, nose), osudcenue, CUld, SHEPIUsl;

- 8bIO0BUCAMb 2UNOME3bl HA OCHOB8E 3HAHUSL OCHOBONONALAIOUUX (PUBUYECKUX 3AKOHOMEPHOCHEN U 3AKOHOB,

- CaMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb U3UUECKUE IKCNEPUMEHMbL,



- Xapaxmepuzo8ams 2100a1bHble NPOOAEMbl, CMoAwUe nepeod Yelo8ewecmeom. IHepeemuiecKue, colpbesble, IKoaocuiecKue, — u

POJIb QUBUKU 8 peuenuu Imux npooaem;

- pewiams NPAKMUKO-OpUeHMUPOBAHHble KA4eCMBeHHble U pacyemHbvle (u3uieckue 3a0adu ¢ 8blOOpoM Pu3uULecKol Mooeu,

UCNONIL3YSI HECKONbKO (DU3UYECKUX 3AKOHO8 UNU (QOPMYI, CEA3bIBAIOWUX U3BECMHble (hu3UYecKue GeluyuHsl, 8 KOHmeKcme

MeACNPeOMemHbIX CBsA3elL,

- 00BACHAMb NPUHYUNBL PADOMbL U XAPAKIMEPUCTUKY U3VUEHHBIX MAWMUH, NPUOOPOS U MEXHUYECKUX YCIMPOUCE,

- 00bACHAMb YCI08USL NPUMEHEeHUs. QuU3UYecKux mooenel npu peuweHuu @u3uyeckux 3aoay, HAX00Umv a0eKe8amHyo
NPeoslodCeHHOl 3a0aye puzuueckyio Mooeib, paspeuams npooiemy KaKk Ha OCHO8e UMEIOUUXCS 3HAHUL, MAK U NPU NOMOUU MEMO008
OYEHKU.

ATOMHOE SIIPO U 3JIEeMEHTAPHbIE YACTHIIbI

du3MKa aTOMHOIO 4/1pa

Obyuarowuiicss Hay4umcs

- 1aBaTh OMNpE/ETEHUs MOHITUN: MacCOBOE YHUCJIO, HYKJIOHBI, SIEPHBIE CHUIIbI, Ae(EKT Macc, PHEPTUsI CBSI3U, YACIbHAs dHEPTUS
CBSI3M AaTOMHBIX SJIEP, PAAMOAKTUBHOCTh, IIEPUOJ TMOJypacnana, WCKYCCTBEHHAs pAJHMOAKTHUBHOCTh, SIIEPHBIE PEAKIINH,
SHEPreTUYECKUM BBIXOJ SIICPHON peakinu, KodPOUIIMEHT pa3MHOXKEHUSI HEUTPOHOB, KpUTHUECKAs Macca, PEaKTOPbI-Pa3MHOXKUTEINH,
TEPMOSIZIEPHAsl peaKIs:

- CpPaBHUBATh CBOMCTBA MPOTOHA U HEUTPOHA;

- OMUCHIBATH TPOTOHHO-HEUTPOHHYIO MOJIEIIb SAPA;

- OIIPENIETISATh COCTAB SAEP PA3TUYHBIX JIEMEHTOB C TTIOMOIIBIO Ta0IUIEl MeH eneeBa; n300pakaTh U YUTaTh CXEMbl aTOMOB;

- BBIYUCIATH AeEKT MacC, SHEPTHIO CBSI3U U YNEIbHYIO SHEPTHIO CBS3M KOHKPETHBIX aTOMHBIX SJI€p; aHAJIU3UPOBATh CBA3b
YAEIBbHOU YHEPTUU CBSI3U C YCTOMUYMBOCTBIO SJIED;

- IEPEUNCIIATH BUIbI PAIMOAKTUBHOIO pacIia/ia aTOMHBIX SJEP;

- CpaBHUBATh CBOMCTBa ajibda-, OeTa- U ramMma-u3JIydeHU; 3aNuChbiBaTh MpaBUa CMEIECHUS MPHU PaJHOaKTUBHBIX pacmnaaax;
OTPENIEIISATh JIEMEHTHI, 00pa3yIoIIKUecs B pe3yIbTaTe PaJuOaKTUBHBIX PACIaJIOB;

- 3aMKUCHIBATh, OOBACHSITH 3aKOH PAIMOAKTUBHOIO pPacraja, yKa3blBaTh IPAHUIIBI €M0 TPUMEHUMOCTH; ONIPEACIATh B KOHKPETHBIX
CUTYaIMSIX YUCIIO HEPACTIaBIIMXCS SIEP, YUCIIO PaCIaBIIUXCA SIAEP, NEPUO MOITypacnaia;

- IEPEUUCIIATH U ONMKUCHIBATh METO bl HAOJIFOACHUS U PETUCTPAIIUU AJIEMEHTAPHBIX YaCTHIL;

- 3aMMChIBATh SIJICPHBIC PEAKIHUM, OMPEACNSITh MPOAYKTHI SACPHBIX PEAKLMM, pACCUUTHIBATH SHEPTUUECKUM BBIXOH SIAEPHBIX
pEeaKUunii;




- 0OBSICHATH IPUHIIUIIBI YCTPOHUCTBA U PAOOTHI SIIEPHBIX PEAKTOPOB;

- y4acTBOBaTh B 00CYKJICHUH MPEUMYIIECTB U HEIOCTATKOB AJIEPHOM SHEPTETUKU

Obyuarwuiics noxyyum 603MOACHOCHb HAYYUMbCS

- HOHUMAamMb U 0OBACHAMb YENOCMHOCMb QUUUECKOU MeopUul, pasiuyams epaHuybl ee NPUMEHUMOCIU U MeCmo 8 pady Opyeux

Qusuyeckux meopuii,

- g1ademv npuemamu NOCMpOoeHusi meopemudeckux 0oKa3ameibemes, a makice npPoSHO3UPOBAHUs. 0COOEHHOCMel NPOMEKAHUS

QusuecKux A61eHUL U NPOYECCO8 HA OCHOBE NOTIYUEHHbIX MEOPEeMULECKUX 861860008 U OOKA3AMENbCMNE;

- Xapakmepuso8amv CUCMEMHYIO C653b MeHCOY OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUIAMU: NPOCMPAHCINGO, 8PEMsl, MAmMepus.

(6ewyecmeo, noze), 0sudcenue, CUNa, IHEPIUsl;

- 8bLOGU2AMb 2UNOME3bL HA OCHOBE 3HAHUS OCHOBONONAAIOWUX PUBULECKUX 3AKOHOMEPHOCMEU U 3AKOHO8,

- CaMOCmosImenbHO NIAHUPOBAMb U NPOBOOUMb (DUUYECKUE IKCNEPUMEHMbL,

- Xapakmepuzo8amu 2100a1bHble NPoOIeMbl, CMmosujue nepeo Yelo8edecmeoM: IHepeemudecKue, cblpbegvle, IKolo2uiecKue, — u

PONb PU3UKU 8 peuteHuY dImux npooiem;

- peuams NPaKmuKo-opueHmupo8anHvle KaiecmeeHuvle U pacuemuvle usuyeckue 3a0ayu ¢ eblOOpom @usuyeckou mooenu,

UCNONIb3Ysl HECKOIbKO (DUIUYECKUX 3AKOHO8 UNU (DOPMYI, CEA3bI8AIOWUX U3BECmHble (Pu3UYecKue GelUdUHbl, 8 KOHMeKCme

MEHCNPEOMEMHbIX C8A3€El,

- 00BACHAMb NPUHYUNBL PAOOMBL U XAPAKMEPUCTUKY U3YYEHHBIX MAWUH, NPUOOPOE U MEXHUYECKUX YCIMPOUCNE,

- 00bACHAMb YCI08USL NPUMEHEeHUs QuU3UYecKux mooenel npu peuweHuu @u3uyeckux 3aoay, HAXo0umv a0eK8amHyo
NPeonodHCeHHOl 3a0aie Yu3uLecKyro MoOensb, paspeuams npodiemy Kak Ha 0CHOBe UMEIOWUXCS 3HAHUL, MAK U NpU NOMOUWU Memoo0s
OYEHKU.

DJIEMEHTAPHBIC YACTHULIBI

Obyuarowuiicss Hay4umcs

- 1aBaTh ONPEICIICHUS MTOHATUI: aHHUTWIISAIINS, JISITOHBI, aAPOHBI, KBAPK, TJIFOOH;

- IEPEYHCIIATH OCHOBHBIE CBOMCTBA 3JIEMEHTAPHBIX YaCTHII;

- BBIJICJISITH TPYIIIBI AJIEMEHTAPHBIX YACTHIL;

- IEPEYHCIIATh 3aKOHBI COXPAHECHHUSI, KOTOPHIC BBITIOJHSIOTCS TIPH MPEBPAIICHUSX YACTHIL;

- ONTUCHIBATH MPOIIECCHI AHHUTUJISAIIAN YaCTHI] M AHTHYACTHUIL U POKIACHUS DJICKTPOH-TTO3UTPOHHBIX Tap;

- Ha3bIBaTh M CPAaBHUBATh BUBI (DYHIAMEHTAIbHBIX B3aUMOICHCTBUN;

- OITUCBHIBATH POJIb YCKOPUTETIEH 3JIEMEHTAPHBIX YaCTHII,

- Ha3bIBaTh OCHOBHBIC BUIbI YCKOPHUTEIICH AJIEMEHTAPHBIX YaCTHIT




Obyuarwuiicss noayuum 603MONCHOCHIb HAYYUMbCS

- HOHUMAMb U OOBACHAMb YETOCMHOCHb (PUUYECKOU MeoPUul, Pa3iuiams epaHuybl ee NPUMEHUMOCU U MeCMOo 8 psidy OpYeux
Qusuyeckux meopuii,

- glademsv npUeMamu NOCMPOEHUs. MeopPemutecKkux 0OKa3amenbCcme, a maxice NPoSHO3UPOBAHUSL 0CODeHHOCIel NPOMEeKAHUS
@usuyeckux A61eHUL U NPOUECCO8 HA OCHOBE NOJIYYEHHbIX MeoPemu4ecKux 6b160008 U 0OKA3AMelbCme,

- Xapaxkmepuzo8amv CUCMEMHYIO C6513b MeNHCOY OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUSMU: NPOCMPAHCINGO, 8PEMS, MAMepus.
(6ewyecmeo, noie), Osudcenue, CUIa, IHEPIUsl;

- 8bLOBU2ANb 2UNOME3bL HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX PUBULECKUX 3AKOHOMEPHOCTEN U 3AKOHO8,

- CaMOCMOsIMeNbHO NIAHUPOBAMb U NPOBOOUMb U3UUECKUE IKCNEPUMEHMbL,
- Xapakmepuzo8amu 2100a1bHble NPoOIeMbl, CMmosujue nepeo Yelo8euecmeoM: IHepeemuiecKue, cblpbesole, IKoaiocudecKue, — u
PONb PU3UKU 8 peuteHuY dImux npooiem;

- pewamosb npaKkmuKo-OpueHmupoBaHHble KAYeCmeEeEeRHble U pacdeninvle gbu3ut¢ecxue 3a0a4u ¢ 6bl60p0]l/l gbu3ultecv<oﬁ MO()@]ZM,
UCNOJIb3Ysl HECKOJIbKO qbu3uttea<ux 3AKOHO6 UJuU d)OpMyJZ, ceA3bleaAroux uzeecniHvle qbu3ut¢ec:<ue 6€/IUYUHbl, 6 KOHmMeKcme
MeofcnpedMemezx 08}13612,'

- 00BACHAMb NPUHYUNBL PADOMbL U XAPAKMEPUCTMUKY U3VUEHHBIX MAWMUH, NPUOOPOE U MEXHUYECKUX YCIMPOUCME,
- 00BACHAMb YCI08USL NPUMEHEeHUs. QuU3UYecKux mooenel npu peuweHuu @uU3uUYeckux 3aoay, HAX00Umv a0eKe8amHyo

NpeonodCceHHol 3a0aie Yu3uULecKyro MoOensb, paspeuams npodiemy Kak Ha 0CHO8e UMEIOWUXCA 3HAHUU, MAK U NPU NOMOUU Memooos
OYEHKU.

Crpoenue Beesiennou
Ob6yuarowuica Hay4umcst
- JlaBaTh ONpejesieHus MOHATUI: HeOecHas cdepa, SKIUNTUKA, HEOSCHBIA HKBATOp, MOJIIOC MUpPA, OCh MUpPA, KPYr CKIOHEHUS,

NpsIMOE BOCXOXJICHHE, CKJIOHEHHE, Mapajjlakc, MapceK, aCTPOHOMUYECKAs €AMHMIA, MEepUrennil, adenuid, COJIHEYHOE 3aTMEHHUE,
JYHHOE 3aTMEHHWE, IUIAaHEThl 3€MHOM TPYMNbl, IUIAHETHI-TUTAHTBI, AaCTEPOMJ, METEeOp, MeTeopuT, (orocdepa, CBETUMOCTH,
npotyOepanell, Mmyiabcap, HEUTPOHHAs 3BE3/a, MPOTO3BE3/a, CBEPXHOBAs 3BE3J/la, rajakThKa, KBazap, KPacHOE CMEIICHHE, TEopus
bosbiioro B3peiBa, Bo3pacTt Beenennow;

- BBLACJIATDH OCOOEHHOCTH CUCTEMBI SGMHH-HYHa;

- pacCiio3HaBaTb, MOACIIMPOBATH JIYHHBIC 1 COJTHCUHBIC 3aTMCHU S,

- OOBSICHATH IIPUIMBEI U OTJIUBEIL,

- OIIMCBhIBATL CTPOCHHC Conneunon CHUCTEMBI, IICPCUNUCIIATD IIAHCTBI U BUABI MAJIbIX TCJI;



- TMEPEeUrCIIATh TUMWYHBIC TPYIMIBI 3BE3/, OCHOBHBIC (PU3NYECKHE XAPAKTEPUCTUKH 3BE3[l, ONHUCHIBATH SBOJIIOIHUIO 3BE31 OT
POXKICHHSI 0 CMEPTH;

- Ha3bIBaTh CaMble SIPKUE 3BE3]IbI U CO3BE3IUS;

- IEPEUNCIISITh BUJIBI TATAKTHK;

- BBIJIEIATH MUIIEUHBIN MyTh Cpeiu IPYTUX rajakTUK, Onpenensath MecTb COTHEYHOM CUCTEMBbI B HEH;

- IPUBOJIUTH KPATKOE MU3JI0KEHUE TeOpHH BOJIBIIIOTro B3phIBa U TEOPUU pacIIMpstolIeiicss BeceneHHO.

Obyuarowuticss noay4um 603MOACHOCHIb HAVYUMbCS

- NOHUMAMb U 0OBACHAMb YETOCMHOCIb DUUYECKOU Meopull, pasiuuams Spanuybl ee NPUMEHUMOCIU U MeCmo 8 psdy Opy2ux

Pusuneckux meopuii;

- glademv npuemamit NOCMpoeHUst Meopemudeckux 0OKa3ameibCme, ad makice NPoSHO3UPOBAHUSL 0COOEHHOCIeEN NPOMEKAHUSL

PusuecKux A61eHUL U NPOYECCO8 HA OCHOBE NOTIYUEHHbIX MEOPEeMULECKUX 861860008 U OOKA3AMENbCNE;

- Xapakmepuz08amsv CUCMEMHYIO C853b MeHCOY OCHOBONOALAIOUUMU HAYUHBIMU NOHAMUAMU. NPOCMPAHCMEBO, 8PeMs, Mamepus

(6ewgecmeso, none), 0sudlICeruUe, CUNA, IHEPIUsL,

- 8b106U2AMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONAAIOWUX PUSULECKUX 3AKOHOMEPHOCMELL U 3AKOHO8;

- 00bACHAMb YCI08USL NPUMEHEeHUs. QU3UYecKux mooenell npu peweHuu @uU3uUYeckux 3a0ai, HAXoo0ums ao0eK8ammy0
NPeolodCeHHOl 3a0aye puzuueckyio Mooeilb, paspeuams npooiemy KaKk Ha OCHO8Ee UMEIOUWUXCS 3HAHUL, MAK U NPU NOMOUU MEMO008
OYeHKU

5.Pazmen 1.2.3 npeamer «Xumusp» Ha CTP. 97 JONOJHUTH TEKCTOM:

Ha yenyonennom ypoene

I[lnanupyembie pe3yJbTaThl OCBOCHUS MpeaMeTa « XUuMHU»
Juunocmmuoie:
1) B cdepe oTHOIIEHUHN 00yUaromuxcs K cede, K CBoeMy 3710pOBbIO, K IIO3HAHUIO CEOSI:
— MPUHATHAE U PEATTU3aINI0 IICHHOCTEH 3/I0pOBOTro U 0e30MmacHOro obpasa KuU3HH, OEPEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE
OTHOIIIEHUE K COOCTBEHHOMY (DU3UYECKOMY U MCUXOJIOTHIECKOMY 3I0POBBIO;
— HETPUSTHE BPEIHBIX MIPUBBIUCK: KYPEHHUS, YIIOTPEOJICHUS aIKOTOJIs, HAPKOTHUKOB;
2) B cdepe OTHOIICHU 00YJaIOMUXCS K OKPYKAIOMIEMY MUPY, K )KUBOU MIPUPOJE, XyI0KECTBEHHON KYJIbTYpE:



— MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH, 3HAUHUMOCTb HAyKH, TOTOBHOCTb K Hay4YHO-
TEXHUYECKOMY TBOPYECTBY, BJIAJICHHE [IOCTOBEpPHOM HH(OpManueld O TMEepeloBbIX IOCTHKEHHUSX M OTKPBITUSX MHUPOBOU U
OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;
— TOTOBHOCTh U CIIOCOOHOCTh K O0pa30BaHUIO, B TOM YHCIIE caMOOOpPa30BaHMIO, HA MPOTSXKEHUU BCEH JKM3HU; CO3HATEILHOE
OTHOULIEHUE K HEMPEPHIBHOMY 00pPa30BaHUIO KaK YCIOBHIO YCIEIIHON MPO(EeCCHOHaNBbHON U O0IIIECTBEHHOM 1€ATeIbHOCTH;
— DJKOJIOTUYECKas KyJbTypa, OEpekHOE OTHOIICHHE K POAHOW 3emiie, MpUpOoAHbIM OorarctBam Poccuu um mupa, moHMMaHue
BJIMSIHUAS COLIMAIBHO-DKOHOMHYECKUX MPOLECCOB HAa COCTOSHHUE NPHUPOJHOM M COLMAIBHOM Cpelbl, OTBETCTBEHHOCTH 3a
COCTOSIHUE TPUPOJHBIX PECYpPCOB, YMEHHH M HAaBBIKOB Pa3yMHOr0 HPHUPOAOINOIb30BAHUS, HETEPIIMMOIO OTHOILIECHUS K
JNEUCTBUSAM, IPUHOCSIIHUM BPEJl SKOJIOTUH; TPUOOPETEHHUE OIbITa 3KOJIOTO-HAIIPaBIECHHOM I€ATEIbHOCTH;
3) B cdepe oTHOILIEHUI 00yJaroUXCcs K TPYAY, B CPepe CONHaTbHO-3KOHOMHUYECKHX OTHOIICHUH:
—O0CO3HaHHBIN BBIOOP Oyayiien npodeccuu Kak MyTh U CIOCOO peain3aliui COOCTBEHHBIX )KU3HEHHBIX IIJIAHOB;
— TOTOBHOCTb OOY4YaIOIIMXCA K TPYAOBOM MPo(hecCHOHANBHON NEATEIbHOCTH KaK K BO3MOKHOCTH YYacTHUs B PEIIEHUU JTUYHBIX,
00I111€CTBEHHBIX, TOCYAaPCTBEHHBIX, OOIEHAIIMOHAJIBHBIX TTPOOJIEM;
— HOTPEOHOCTh TPYAUTHCS, YBAKEHUE K TPYAY U JIIOASAM TPYAa, TPYIOBBIM AOCTHKEHUAM, JOOPOCOBECTHOE, OTBETCTBEHHOE U
TBOPYECKOE OTHOIIEHHUE K Pa3HbIM BUIAM TPYIOBOM ACATEIBHOCTH.
MeTanpeaMeTHblie pe3yJibTaThl:

OOyuaromuiicst Hay4YnuTCS:

1. CamMoCTOSITENBHO ONPENENTh L€JIM, CTaBUTh U (OPMYJIMPOBATh COOCTBEHHBIE 33Jauyd B 0Opa30BaTENbHOM AESITEIBHOCTH U

KU3HEHHBIX CUTYaLUsX;

2. OueHuBaTh pecypchbl, B TOM YHUCJE BpeMsl U APYTHe HEMaTepualdbHbIe PECYpPChl, HEOOXOAUMBIE IJIsi JOCTUKEHHUS MOCTABICHHOU

paHee ey,

3. ComnocTaBisiTh UMEIOIIHUECS BO3MOXKHOCTH U HEOOXOIUMBbIE U1 JOCTHXKEHHMS LIEJIH PECYPCHI;

4. Opranu3oBbiBaTh 3 (PEKTUBHBIN TOUCK PECYPCOB, HEOOXOUMBIX JJIsl JOCTUKEHUS TOCTABICHHOW LIETH;

5. Onpenensars HECKOJIBKO IMYTEW JOCTUKEHUS ITOCTABICHHOW 1IEJIH;

6. BbiOupaTh ONTUMaNbHBIM MyTh AOCTHXKEHHS LETU C y4eToM 3()PEKTHBHOCTH pPAcCXOAOBAHHUS PECYPCOB M OCHOBBIBASCh Ha

COOOPAKEHUSIX ITUKU U MOPAJIH;

7. 3agaBaTh HapaMeTPbl U KPUTEPUHU, IO KOTOPBIM MOXHO OIPENEINUTh, YTO LENb JOCTUTHYTA;

8. ConocTaBisTh NOJYYEHHBIN PE3yJIbTAT AEATEILHOCTH C TIOCTAaBICHHON 3apaHee LEIbIO;

9. OueHunBaTh NOCIEICTBUS JOCTUKEHUS TOCTABJICHHOM LIETHN B IEATEIBHOCTH, COOCTBEHHOM KU3HU U KU3HU OKPYKAIOIINX JIIOJIEH.

CpenctBoM (opMUpOBaHUS PErYIATUBHBIX Y Y J] citykaT TeXHOJIOTUs MpOoOJIEMHOT0 1Majiora Ha 3Tarne U3y4eHus HOBOTO MaTepuania u

TEXHOJIOTHsI OLIEHUBAHUS 00Pa30BaTEIbHBIX TOCTHKEHUH.



OOyuaromuics Hay4uTCs:

1. Kputnuecku onieHMBaTh U UHTEPIPETUPOBATH MH(DOPMAIMIO C Pa3HbIX MMO3UIINH;

2. Pacnio3naBath 1 (PUKCUPOBATH MPOTUBOPEUUS B MH(POPMAIITMOHHBIX UCTOUYHUKAX;

3. Ucnonb30BaTh pa3inyHbie MOJEIbHO-CXEMAaTUYECKUE CPEJCTBA IS IPE/ICTABICHHUS BHISBICHHBIX B MH()OPMAIMOHHBIX UCTOYHUKAX
IIPOTUBOPEUHH;

4. OcymtecTBIATh Pa3BEPHYTHIA MH(DOPMAIMOHHBIN MMOUCK U CTABUTH HAa €r0 OCHOBE HOBBIE (yueOHbIE U MO3HABATEIbHBIC) 33/1a4H;

5. Mckath 1 HaX0AUTh 000OIIEHHBIE CTIOCOOBI PEIICHUS 3a1aY;

6. [IpuBOANTH KPUTHUECKHE apTYMEHTHI KaK B OTHOIICHHH COOCTBEHHOTO CYXKICHHS, TaK M B OTHOIICHWH JEHCTBUU W CYXKICHHM
ApYroro,

7. AHamM3UPOBATh U TPEOOPA30BHIBATH TPOOIEMHO-IPOTUBOPECUUBEIE CUTYAIIHH;

8. BeixoauTh 3a paMKu y4eOHOTO MpEeAMETa U OCYIIECTBISITH IeJICHATIPABICHHBIA TIONCK BO3MOKHOCTH IITUPOKOTO TIEPEHOCA CPEICTB
1 CIIOCOOOB ICHCTBHS;

9. BricTpamBaTh WHIWBHIYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAs OTPAHUYEHUS CO CTOPOHBI JPYTUX YYACTHHUKOB U
pECYpCHBIE OTPaHUYCHUS;

10. MeHsTh W ylepKUBaTh pa3Hble MO3UIMU B TMO3HABATENHHON AESITENbHOCTH (OBITh YYEHHKOM U yuuteneM; (HpopMyIupoBaTh
o0pa3oBaTeNbHbIN 3aMpOC U BBIMOJIHATH KOHCYJIbTATUBHBIC (PYHKIIMHM CAMOCTOSITEIBHO;, CTaBUTh MpoOiieMy M paboTaTh HaJ ee
pElIeHNEM; YIPaBIATh COBMECTHOM MTO3HABATEIHHOM IESITEIIbHOCTHIO U MOAYUHSIITHCS ).

IIpenmeTtHble pe3yabTaThl H3ydenus B 10 kiacce

Obyuarowuiics Ha yenyOleHHOM YPOBHEe HAYUUMCSL:

— pacKpbIBaTh HA MIPUMEPAX POJIb XUMHUH B (GOPMUPOBAHUU COBPEMEHHON HAYYHOUM KapTUHBI MUpPA U B MIPAKTHUUYECKOHN JeATEIbHOCTU
YEJI0OBEKA, B3aMMOCBS3b MEXK/1y XUMHUEN U IPYTUMH €CTECTBEHHBIMU HAYKaAMU;

— WUIKOCTPUPOBATH HA MPUMEPAX CTAHOBJICHWE U ABOJIIOLHMI0 OPTAHUYECKON XMMHUM KaK HayKW Ha Pa3JIMYHBIX UCTOPUUYECKUX ATamax
€€ pa3BUTHS;

— aHAJIU3UPOBATH COCTAB, CTPOEHHWE WU CBOMCTBA BEUIECTB, MPUMEHSS IMOJOXEHUS OCHOBHBIX XHUMHUYECKHUX TEOPHUH: XUMHYECKOTO
CTPOEHHUSI OpraHUYecKuXx coeauHeHuin A.M. ByTiiepoBa, CTpO€HUSI aTOMa, XMMHYECKOW CBSI3M, DJICKTPOJMTUUYECKON AMCCOIMALINU
KHUCJIOT U OCHOBAaHUI; YCTAHABIIUBAThH IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKIY CBOMCTBAMM BELIECTBA U €r0 COCTABOM U CTPOCHUEM;

— MPUMEHATH MpaBUjIa CUCTEMATUUECKON MEXKIyHApOIHOM HOMEHKJIATYPhl KaK CPeJCTBA Pa3IMUCHUs U UJASCHTU(PUKAIIMKY BEIIECTB IO
HX COCTaBYy U CTPOECHUIO;



— COCTaBIIATh MOJICKYJISIPHBIE M CTPYKTYpHBIC (hOPMYJIBI HEOPTAHUYECKUX M OPTaHUYECKHX BEIIECTB KaK HOCHTENEH MH(POpMAIUH O
CTPOCHHH BEIECTBA, €T0 CBOMCTBAX M MPUHAJICKHOCTH K OTPECIICHHOMY KJIacCy COCTMHEHUH;

— XapakTepu30BaTh (PU3NUECKHE CBOMCTBA OPraHMYECKHUX BEIIECTB W YCTAaHABIMBATH 3aBUCUMOCTh (PU3NYCCKUX CBOMCTB BEIIECTB OT
TUTIA KPUCTAJUTMYECKOHN PEIICTKH,

— TMPUBOJUTH TMPUMEPHl XMUMHUYECKUX PEAKIMH, PACKPBIBAIOIINX XapaKTEpPHbIE XHUMHUYECKHE CBOWCTBA OpPTaHWMYECKHX BEIICCTB
M3YyYEHHBIX KJIACCOB C IEJIbI0 UX HICHTU(PUKAIMN U OOBSICHEHHS 00JIaCTH MPUMEHEHUS,;

— ONpEeNessITh MEXaHNW3M PEaKIMH B 3aBHCHUMOCTH OT YCJIOBUU MPOBEICHUS PEAKIIMU U MPOTHO3MPOBATH BO3MOXKHOCTH MPOTEKAHUS
XUMHYECKUX PEaKIuii Ha OCHOBE THUIA XMMHUYECKOU CBSI3M M aKTUBHOCTH PEAarceHTOB;

— yCTaHaBIMBATh 3aBUCUMOCTh PEAKITHOHHOW CITIOCOOHOCTH OPTaHWYECKUX COCIMHEHUH OT XapakTepa B3aWMMHOTO BIIMSHHUS aTOMOB B
MOJIEKYJIaX C IEJIbIO TIPOTHO3UPOBAHMSI MPOTYKTOB PEAKIIHH;

— yCTaHABJIMBATh TCHETHUECKYIO CBSI3b MEKIY KJIACCAMHM OPTaHWYECKHUX BEIIECTB I 000CHOBAHUS MPUHIIUITHAIBHOW BO3MOXHOCTH
MOJTYYCHUST OPTaHUIECKUX COCTMHEHNN 3aTaHHOTO COCTaBa M CTPOCHUS;

— MOAOHMPATh PEareHTHI, YCIOBUS U ONPENCTATh MPOIYKTHI PEaKITUH, TTO3BOJISIIONINX PEaTn30BaTh Ja00OpaTOPHBIC M MPOMBIIIICHHBIC
CIIOCOOBI MOTYYEHHUS BAKHEUIITUX HEOPTAHUUECKUX U OPTaHUICCKUX BEIICCTB;

— ONpEeNeNATh XapaKTep Cpenbl B pe3yibTaTe THUAPOJIU3a HEOPTAaHWYCCKUX W OPTraHWYECKUX BEIIECTB M TMPUBOIUTH MPHUMEPHI
THIPOJIA3a BEMIECTB B MTOBCEIHEBHOM KM3HU YEJIOBEKA, OMOJIOTHIECKUX OOMEHHBIX ITPOIIECCaxX U MPOMBIIIIEHHOCTH;

— 000CHOBBIBATH MPAKTUYECKOE UCIIOJIB30BAaHUE OPTAaHMYECKUX BEIIECTB M MX PEAKIIMA B MPOMBINIJICHHOCTH U OBITY;

— BBITIOTHATh XUMHYCCKUH DKCIIEPUMEHT IO PACIIO3HABAHHUIO W TOJYYCHHUIO OPTaHWYECKUX BEIIECTB, OTHOCAIIUXCS K Pa3IUIHBIM
KJIaccaM COEJMHEHUH, B COOTBETCTBHUH C MPABUIIAMU U NTPUEMaMu 0€301acHOi padOThl ¢ XUMUYECKMMHU BEIIECTBAMH U JIA0OPATOPHBIM
000py10BaHUEM;

— MPOBOJIUTH PACUYEThl HA OCHOBE XUMUUYECKHUX (DOPMYJT U YPABHEHHM peaKIlfil: HaX0XACHUE MOJIEKYJISIPHOU (POPMYIIBI OPraHNYECKOTO
BEII[ECTBA TI0 €r0 IUIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJNSIIMUX B €r0 COCTaB, WJIM O MPOJIYKTaM CTOPAaHHS; PacyeThl
MacCOBOM 1011 (MacChl) XUMUYECKOTO COCIMHEHHSI B CMECH; pacueThl MacChl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIHH,
€CJIM OJTHO M3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH); PacueThl MACCOBOM WM OOBEMHOM JOJIM BBIXOJA MPOIYKTa PEAKIUU OT
TEOPETUUECKH BO3MOXKHOTO; pacyeThl TeruioBoro sddexra peakiuu; pacueTbl OOBEMHBIX OTHOIICHHH Ta30B MPU XMUMHYECKUX
peakimsX; pacdyeTbl Macchl (00BbeMa, KOJMYECTBA BEIIECTBA) MPOJYKTa PEaKIMU, €CIU OJHO M3 BEIISCTB JIaHO B BHUJE pacTBOpa ¢
OTIpeIeTICHHOW MacCOBOM J10JIei paCTBOPEHHOTO BEIIECTBA;

— WCIOJIb30BaTh METO/IbI HAYYHOTO MO3HAHUS: aHAIN3, CHHTE3, MOJICIMPOBAHNE XUMUYECKUX MPOIECCOB M SBJICHUN — MPU PEUICHUU
y4eOHO-UCCIIeI0BAaTEIhCKUX 3a]1a4 10 U3YUEHUIO CBOMCTB, CIIOCOOOB MOTYYEHUS U PACTIO3HABAHUS OPTaHUYECKUX BEIIECTB;

— BJIQJIETh TIPaBUIaMH 0€30MMaCHOTO OOpaIeHus ¢ €KUMH, TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBOW XUMUMU;

— OCYIIECTBIISATH MOUCK XUMUYIECKON MHGOPMAIIMH 110 HA3BaHUSAM, HACHTH(PUKATOPAM, CTPYKTYPHBIM (hOpMyJIiaM BEIIECTB;



— KPUTHYECKM OLICHMBAThb U MHTEPIPETUPOBATH XMMHMUYECKYI0 HH(POpPMAIMIO, COAEPXKAILYIOCS B COOOIIECHUSAX CPEACTB MacCOBOU
uHpopMaluu, pecypcax MHTepHeTa, HAyYHO-MOMYJISIPHBIX CTaThsIX C TOYKU 3PEHMSI €CTECTBEHHO-HAyYHOM KOPPEKTHOCTU B IIEJIAX
BBISIBJICHUS OIIMOOYHBIX CYXACHUNA U (POPMUPOBAHUS COOCTBEHHOM NMO3ULINY;

— YCTaHaBIMBATh B3aUMOCBSI3M MEXAy (pakTamMu U TEOpHEH, MPUUYMHON M CIEICTBUEM INpPU aHAIW3E NPOOJIEMHBIX CUTyaludl U
000CHOBaHUU NMPUHUMAEMBIX PELICHUI Ha OCHOBE XMMHUECKUX 3HAHU;

— MPEACTABIATh MyTH PEUIEHUs TJI00aNbHBIX MPOOJIEM, CTOSAIIMX MEPE] YEIOBEUECTBOM, U NMEPCHEKTUBHBIX HAIPABICHUN PAa3BUTHUS
XUMHUYECKUX TEXHOJIOTUM, B TOM YHCJIE TEXHOJOTUI COBPEMEHHBIX MAaTEPUAJIOB € Pa3IMUYHON (PYHKIIMOHAIBHOCTBIO, BO30OHOBIISIEMbIX
HCTOYHUKOB ChIPbs, IEPEPAOOTKH U YTUIIN3ALUU IPOMBILUIEHHBIX U OBITOBBIX OTXOOB.

Obyuarowuiics na y2nybieHHOM YPOBHe NOAYUUM B03MOICHOCTb HAYUUMbCA:

— (opMyIMpOBaTh LENb UCCIEIOBAHNS, BBIABUTATh U MPOBEPATH SIKCIIEPUMEHTAIBHO TUIIOTE3bl O XMMUUECKHUX CBOMCTBaX BEIIECTB Ha
OCHOBE HMX COCTaBa M CTPOCHHsS, MX CHOCOOHOCTH BCTYNaThb B XWMHUYECKHE PEaKIMH, O XapaKTepe MU MPOAYKTaxX pa3IHUHBIX
XUMHAYECKUX PEAKLINN;

— CAMOCTOSITEJIBHO IUIAHUPOBAaTh W MPOBOAWTH XMMHYECKHE HKCIIEPUMEHTHI C COOJIIOJIEHHEM MpaBwil O€30MacHOM paboThl C
BEIIECTBAaMH U J1a00paTOPHBIM 000y I0BaHUEM;

— HMHTEPHPETUPOBATH JaHHBIE O COCTaBe M CTPOCHUHM BEIUIECTB, MOJYyYEHHBIE C TOMOIIBIO COBPEMEHHBIX (U3UKO-XUMHUYIECKIX
METOJIOB;

— XapakTepu30BaTh pOJIb Aa30TOCOJCPKAIINX TETEPOIUKINYECKINX COCAMHEHWH W HYKIEHHOBBIX KHCIOT KaK Ba)KHEUIIHX
OMOJIOTHYECKH aKTUBHBIX BEIIECTB;

— TPOTHO3MPOBATh BO3MOXXHOCTH MPOTEKAHUS OKHCIUTEIHHO- BOCCTAHOBUTENBHBIX PEAKIIMA, JICKAIINX B OCHOBE MPUPOIAHBIX U
MIPOM3BOJICTBEHHBIX MPOIIECCOB.

IIpeaMeTHble pe3yabTaThl 3yueHus B 11 kiaacce

Obyuarowuiics Ha yenyOleHHOM YPOBHE HAYUUMCSL:

— packphIBaTh Ha MpUMEpax pPojib XUMHUH B (DOPMUPOBAHUH COBPEMEHHON HAYYHOW KapTUHBI MUpPA U B MPAKTUYECKON NEATETLHOCTH
YEJI0OBEKA, B3aMMOCBS3b MEXK/1y XUMUEN U IPYTUMHU €CTECTBEHHBIMU HaYKaMU;

— WUIKOCTPUPOBATh HA MPUMEPAX CTAHOBJIIEHWE U SBOJIIOLHMI0 OPTAHUYECKOM XMMHM KaK HayKU Ha Pa3JIMYHBIX UCTOPUYECKUX ITalax
€€ pa3BUTHS;

— YCTaHaBJIMBATh ITPUUYNHHO-CJIEACTBEHHBIE CBSI3U MEXKIY CTPOCHUEM ATOMOB XMUMHUYECKUX AJIEMEHTOB U MEPUOIUYECKUM U3MEHEHUEM
CBOMCTB XMMHMYECKUX JJIEMEHTOB M MX COCAUHECHHN B COOTBETCTBUHM C TMOJIOKECHUEM XHUMHUYECKHUX JJIEMEHTOB B IMEPHUOJIUYECKOU
CHUCTEME;



— COCTaBJISTh MOJIEKYJSIPHbIE M CTPYKTYpHbIE (OPMYJIbl HEOPraHMYECKUX BEIECTB Kak Hocuteled HHGOpMAlMU O CTPOCHHUH
BEILIECTBA, €T0 CBOMCTBAX ¥ NPUHAJIC)KHOCTH K ONPEACIICHHOMY KJIACCY COECIMHEHUI;

— OOBSCHATH, NPUPOAY U CHOCOOBI O00pa30BaHUS XMMHUYECKOM CBSI3U: KOBAJICHTHOM (MOJSPHOW, HEMOJIAPHOMN), HOHHOM,
METAIUINYECKON, BOJOPOIHOM — C LENBIO OMPENEIEHUS XUMUUECKON aKTHBHOCTH BEILIECTB;

— XapakTepu30BaTh (PU3NYECKHE CBOWMCTBA HEOPraHMYECKUX BEIIECTB M YCTAHABIMBAThH 3aBUCUMOCTbh (PU3UUYECKUX CBOMCTB BEIIECTB
OT THUNA KPUCTAIIINYECKOU PELIETKHU;

— XapaKTepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHUU XMMHUYECKUX CBOMCTB IPOCTHIX BEIIECTB, BOJOPOIAHBIX COECIMHEHUM, BBICIIUX
OKCHJIOB U TUAPOKCUIIOB;

— TMPUBOAUTH TPUMEPHI XUMHYECKUX PEAKIHM, PACKPBHIBAIOIIMX XAPAKTEPHbIE XWMHUYECKHUE CBOWCTBA HEOPraHUYECKHX U
OpPTaHUYECKUX BEIICCTB M3YUYCHHBIX KJIACCOB C MEJbI0 MX UACHTHU(GUKAINN U 00BICHEHUS 00JIaCTH IPUMCHEHHUS;

— ONpPENEIATh MEXAHU3M PEAKIIMU B 3aBUCHMOCTH OT YCJIOBHW MPOBENCHUSA PEAKIMUA U MPOTHO3UPOBATH BO3MOYKHOCThH MPOTEKAHUS
XUMHUYECKUX PEAKIIMI Ha OCHOBE TUIAa XUMUYECKON CBSI3U U AKTUBHOCTH PEArCHTOB;

— YCTaHaBIMBaTh 3aBUCHUMOCTh CKOPOCTHM XMMHUYECKON PEaKIMu U CMEIIEHUS XMMUYECKOr0 PaBHOBECHS OT Pa3IMUHbIX (haKTOPOB C
LEJIBIO ONPEICIICHUS ONITUMAJIbHBIX YCIOBUM MPOTEKAHUSA XUMUYECKUX MTPOIECCOB;

— YCTaHaBJIMBaTh TEHETHMYECKYIO CBSI3b MEXJY KjJlacCaMH HEOPTaHMYECKUX M OPraHMYEeCKUX BEHIECTB JUIsi OOOCHOBAHUS
MPUHIUNHATBHON BO3MOXKHOCTU MOJYUYCHUSI HEOPTAHUYECKUX COCAMHEHUM 3aJJaHHOTO COCTaBa M CTPOECHUS;, — MOJ0UPaATh PEarcHThI,
YCJIOBUSL U OMNPEACIATh MPOIYKTHI PEaKIUid, MO3BOJSIONIMX pEeaIM30BaTh Ja0OPATOPHBIE UM MPOMBIIUICHHBIE CIIOCOOBI MOYYEHUS
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB;

— OINpEAeNsATh XapakTep Cpeapl B pe3yJibTaTe TUIPOJIM3a HEOPraHMYECKUX W OPraHMYECKUX BEUIECTB W IPUBOJAUTH IPUMEPHI
TUAPOJIN3a BEIIECTB B TOBCEIHEBHOM KM3HU YEJIOBEKa, OMOJIOTMYECKUX OOMEHHBIX MPOIIECCaX U MPOMBIILIEHHOCTH;

— [PUBOAUTH MPUMEPHI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX pEAKIUMM B MOPUPOJAE, NPOU3BOJACTBEHHBIX MPOLECCAX U
KUA3HEIESITEIbHOCTH OPTAHU3MOB;

— 000CHOBBIBATH MPAKTUYECKOE UCIIOJIb30BAaHNE HEOPTaHUYECKUX BEIIECTB M UX PEAKIIUNA B MPOMBIIIJICHHOCTH U OBITY;

— BBINIOJIHATh XUMUYECKUN 3KCIIEPUMEHT 10 PACIIO3HABAHUIO U MOJYYECHUIO HEOPIaHWYECKUX BEIIECTB, OTHOCAIIMXCSA K Pa3IMYHBIM
KJIaccaM COEMHEHUH, B COOTBETCTBHH C MPABWIIAMH U IPUEMaMu 0€301acHOM pabOThl ¢ XUMUYECKUMHU BEIIECTBAMH U JIA0OPATOPHBIM
000opy10BaHUEM;

— MPOBOJUTH PACUYEThl HA OCHOBE XMMHUYECKUX (POPMYJT M YpaBHEHUN PEAKIUi: pacdeTbl Macchl (00beMa, KOJMYECTBA BEIICCTBA)
MPOAYKTOB PEAKIIMU, €CIM OJHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH); pacdeThl MacCOBOM MM OOBEMHOW JO0JIM BHIXOJIa
MPOAYKTa PEaKIMK OT TEOPETUUECKH BO3MOXKHOTO; PacyeThl TEIIOBOT0 3P (eKTa peakiuu; pacyeThl OObEMHBIX OTHOIIICHUH Ta30B MpHU
XUMUYECKUX PEaKIUAX; pacueTbl Macchl (00beMa, KOJUYECTBA BEIECTBA) MPOAYKTA PEAKIIMM, €CIU OJHO W3 BEIIECTB JIaHO B BUJIC
pacTBOpA C OMPEIECIEHHON MaCCOBOM JOJIEM PACTBOPEHHOIO BEIIIECTBA,



— UCIOJIb30BaTh METO/Ibl HAYYHOT'O MMO3HAHUS: aHAIN3, CUHTE3, MOJICIMPOBAHIE XUMUYECKUX MIPOLIECCOB U SIBJICHU;

— BJIAJIETh MpaBUIaMHU 0€30IaCHOIO OOpPAIIEHUS C €AKUMHU, TOPIOUYUMHU U TOKCUYHBIMH BEILLIECTBAMH, CPEJICTBAMU OBITOBON XUMUU; —
OCYILECTBIIATh IOUCK XUMUYECKON MH(POPMAIIMU TI0 HA3BAHUAM, UACHTU(DUKATOpPaM, CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

— KPUTHYECKHM OLICHMBAThb W MHTEPIPETUPOBATH XMMHMUYECKYI0 HH(POpPMAIMIO, COAEPXKAIIYIOCH B COOOLIEHUSAX CPEACTB MacCOBOU
uHpopMaiuu, pecypcax VHTepHeTa, HAyYHO-IOMYJISIPHBIX CTaThsIX C TOYKM 3PEHMSI €CTECTBEHHO-HAy4YHOM KOPPEKTHOCTU B IIEJIAX
BBISIBJICHUS OIIMOOYHBIX CYXACHUNA U (POPMUPOBAHUS COOCTBEHHOM MO3ULINY;

— YCTaHaBJIMBaTh B3aMMOCBSA3M MEXIy (pakTamMu M Teopued, NPUYMHOW U CIEACTBUEM IPU aHAIMU3€ NPOOJEMHBIX CHUTyallMil U
000CHOBaHUH NPUHUMAEMBIX PELICHUI Ha OCHOBE XMMHUECKUX 3HAHU;

— MPEACTABIATh MyTH PEUIEHUs TI100aNbHBIX MPOOJIEM, CTOSAIIMX MEPE] YEIOBEUECTBOM, U NMEPCHEKTUBHBIX HAIPABICHUN PAa3BUTHUS
XUMHUYECKUX TEXHOJIOTUH, B TOM YKCJIe TEXHOJOTUI COBPEMEHHBIX MaTepUAIOB C Pa3IMUYHON (PYHKIIMOHAIBHOCTHIO, BO30OHOBIISIEMBIX
MCTOYHUKOB CBIPHS, MEPEPAOOTKHN U YTHIN3ALUN IPOMBIIUICHHBIX U OBITOBBIX OTXOOB.

Obyuarowuiics Ha y2nyO1eHHOM YPOGHE NOLYUUI 803MOIHCHOCHL HAYYUMBCA:

— (hopMynHpOBaTH LENb UCCIECTOBAHMS, BBIIBUTATH U MTPOBEPATH IKCIEPUMEHTAIBHO THIIOTE3bI 0 XUMUYECKUX CBOMCTBAX BEIIECTB Ha
OCHOBE HMX COCTaBa M CTPOCHHsS, MX CIOCOOHOCTH BCTYNaTh B XMMHUYECKHE PEAKIMH, O XapaKTepe WU MPOAYKTaxX pa3IHMUHBIX
XUMHAYECKUX PEAKLINN;

— CaMOCTOATENIbHO IUJIAHUPOBATh W MPOBOAWTH XUMHUYECKHME BSKCHEPUMEHTBHI C COOJIIOJICHHEM NpaBWiI Oe30macHO paldoThl C
BEIIECTBAaMH U J1a00paTOPHBIM 000y I0BaHUEM;

— HMHTEPHPETUPOBATH JaHHBIE O COCTaBe M CTPOCHUHM BEIIECTB, MOJYyYEHHBIE C TOMOIIBI0 COBPEMEHHBIX (U3UKO-XUMHUYIECKIX
METOJIOB;

— ONHUCHIBATh COCTOSIHUE AJIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAaHTOBO-MEXaHWYECKUX MPEACTABICHUN O CTPOCHUHU aToMa
11 00BSCHEHUS Pe3yIbTaTOB CIEKTPAILHOTO aHaJIN3a BEIIECTB;

— XapakTepu30BaTh pOJIb Aa30TOCOAEP)KAIIMX TIETEPOLUKINYECKUX COCIUHEHMH W HYKJIEHMHOBBIX KHCJIOT KaK Ba)KHEHIIHMX
OMOJIOrMYECKU aKTUBHBIX BEILIECTB;

— IPOrHO3MPOBATh BO3MOXHOCTb NMPOTEKAHUS OKHUCIIUTEIbHO- BOCCTAHOBUTENBHBIX PEAKIMH, JIEKAIIMX B OCHOBE MPUPOAHBIX U
MPOU3BOJCTBEHHBIX MPOLIECCOB.

6. Paznen 1.2.3 npeamer «buosorus» Ha cTp. 100 T0MOJHUTH TEKCTOM:

Ha yznyonennom ypoene
Ilnanupyembie pe3yJibTaThl OCBOCHUA Y4eOHOIro npeamera «buosorus» Ha yriry0JieHHOM YpPOBHe



B mponecce oOyuenust Ouonoruu B 10 m 11 kjaccax mpeaycMOTPEHO IOCTHKEHHUE YYAIIUMUCS CIEeIYIOUUX JUYHOCTHBIX
pe3yJIbTATOB:!

- c(opMUPOBAaHHOCTh MOTHBAIIMM K TBOPUECKOMY TpPYAYy, K paboTe Ha pe3yibTar; OEpekHOMY OTHONIICHUIO K MpUpoje, K
MaTepHaIbHBIM U JyXOBHBIM IIEHHOCTSIM;

- c(hopMUpOBaHHOCTh YOEXKJICHHOCTH B BaXKHOW pOJM OUOJOTMM B >KM3HU OOILECTBA, MOHUMAHUS OCOOEHHOCTEH METOJIOB,
MPUMEHSEMBIX B OMOJIOTHYECKUX HCCIICIOBAaHUSX;

-peanu3aiys STHIECKNX YCTAaHOBOK MO OTHOIICHUIO K OMOJIOTUYECKUM OTKPBITHSIM, UCCIIEIOBAaHUSAM U UX PE3yIbTaTaM;

-c(hopMHpPOBAaHHOCTh HAYYHOW KapTHHBI MHpa KaK KOMIIOHEHTa OOIIEYeIOBEUYECKOM M JIMYHOCTHOM KyIbTyphl Ha 0ase
OMOJOrMYECKUX 3HAHUN U YMEHUMU;

- IPU3HAHUE BBICOKOW IIEHHOCTH >KM3HU BO BCEX €€ MPOSIBICHUSX, 3J0POBbS CBOEr0 M APYIHX JIOACH;pealn3ausl yCTaHOBOK
3I0pPOBOTO 00pa3a *KU3HHU;

- ¢(OpMHUPOBAHHOCTH TO3HABATEIHHBIX MOTHUBOB, HAIIPABJICHHBIX Ha OBJA/ICHWE HABBIKAMH CaMOCTOSITEIBHOTO MPUOOpPETCHHS
HOBBIX 3HAHMI;

- 3HAaHUE O MHOT000pa3uM >KMBOU MPUPOJIbI, METOJAX €€ U3YUYEHUS, POJIH YICOHBIX YMEHUM JIJISl IMYHOCTH, OCHOBHBIX MIPUHITUTIOB
Y TIPaBUJI OTHOIIICHUS K >KMBOU MPUPO/IE.

Takxe npexyCMOTPEHO JOCTHKEHNE METANPEAMETHBIX Pe3yJbTATOB, TAKUX KaK:

- OBJIAJICHUE COCTABIIAIOIIMMHU HCCIEAOBATEIbCKON M MPOEKTHOW AESITENBHOCTH, B TOM YHCIE YMEHHEM BHJETh MpoOieMmy,
CTaBUTh BOIIPOCHI, BBIABUIATh THMIIOTE3bl, JaBaTh OIpPENEICHUs TMOHSATHSAM, KilaccuuuupoBaTh, HaAOIIOIATh, MPOBOJIUTH
HKCIIEPUMEHTHI, JI€JaTh BBIBOIBI M 3aKIIIOUEHUS, OOBSICHSITH, 10KAa3bIBaTh, 3aLIUIIATH CBOU UJIEH;

- KOMIIETEHTHOCTh B OOJIACTH HMCHOJb30BaHUS MH(POPMALMOHHO- KOMMYHHUKATUBHBIX TexHojoruil (MKT), ymenne paborats c
pa3NUYHBIMM HMCTOYHUKAMU OHMOJIOTMUECKOW HH(OpPMALMK; CAMOCTOSITENIbBHO HAXOJIUTh OMOJIOTMYECKYI0 HH(POPMALMIO B
pa3IUYHBIX UCTOYHUKAX (TEKCTe ydyeOHMKA, TOMOJHUTEIBHON JTUTEpaType, CIPaBOYHUKAX, CIOBApsIX, MHTEPHET — pecypcax);
aHaJM3UPOBATh U OLICHUBATH UH(OPMAIIUIO, MPEOOPa30BBIBATh €€ U3 OJTHON (DOPMBI B APYTYIO;

- YMEHHUE aJIeKBaTHO HCIIOJIb30BaTh PEUEBbIC CPEACTBA JJI JUCKYCCMM M apryMEHTaluMu CBOEH MO3ULMUH, BBICIYIIMBATh U
CpPaBHUBATh TOUKH 3PEHUS, apTyMEHTUPOBATH BOIO TOUKY 3pEHUS, OTCTAUBATH CBOIO MO3ULIUIO;

- CIIOCOOHOCTH BBIOMPATh LIETIEBBIE U CMBICTIOBBIE YCTAHOBKHU I CBOMX JEHCTBHI, MOCTYNKOB IO OTHOLICHHIO K )KMBOW MIPHUPO/IE,
3JI0POBBIO CBOEMY U OKPYKAFOIIHX.

JlocTrKeHrEe MPpeAMETHBIX Pe3yJbTATOB — 3HAHWM, YMEHUN, KOMIIETEHTHOCTEM, XapaKTEepU3YIOIIMX KauecTBO (YpPOBEHbD)
OBJIAJICHUS YYAIIUMHUCS COJIEP)KaHUEM YIEOHOTO MpeaMeTa, MpeIycMaTpUBAaET:



-XapaKTEPUCTUKY COJICp>KaHUs OMOJIOTHUECKUX Teopui (KJIETOYHOM Teopuu, 3BoMrOIIMOHHON Teopun Y. [lapBuna), yuenus B.U.
Bepnajckoro o 6uocdepe, 3akoHoB I'. MeHens1, 3aKOHOMEPHOCTEW M3MEHUMBOCTH, BKJIa/1a BBIJIAIOIIUXCS YUCHBIX B pa3BUTHE
OMOJIOTUYECKON HAYKU;

- YMEHHE OIPEENISITh CYIIECTBEHHbIC MPU3HAKU OMOJIOTMUYECKUX OOBEKTOB U MPOIECCOB, COBEPIIAIOIINXCS B KUBOM MPUPOE HA
Pa3HBIX YPOBHSX OpraHU3AIMH KU3HU; YMEHUE CPABHUBATH MEX]1y COOOM pa3iIudHble OMOJIOTHYECKHEe OOBEKTHI; CPAaBHUBATH U
OLICHUBATh MEXIYy COOOM CTPYKTYpHBIC YPOBHH OPTaHU3AIUU KU3HU;

- o0BsicHeHHe poyin OMoIoTuU B ()OPMHUPOBAHWU HAYYHOTO MHUPOBO33PEHUS; BKJIAJa OMOJOTHUECKHX TEOPHH B (JOPMUPOBAHUE
COBPEMEHHOW €CTECTBEHHO HAYYHOW KAPTHUHBI MUPA; OTPULIATEIBLHOTO BIUSHUSA AJIKOT0JIsl, HHKOTUHA, HAPKOTUYECKHUX BEIIECTB
Ha Pa3BUTHEC 3apObIIIa YEOBEKA;, BIMSHUEC MYTAarcHOB Ha OPTaHHW3M YEJIOBEKa, SKOJOTUYECKHX (DaKTOPOB HA OPTaHHU3MBI,
MIPUYHUHBI YBOJTIOINHN, H3MEHYUBOCTH BHJIOB, HACIICCTBEHHBIX 3a00I€BaHNA, MyTaIliii, YCTOMYMBOCTA U CMEHBI DKOCUCTEM;

- YMEHUS NPUBOJUTH J10KA3aTENIbCTBA (ApryMEHTAIIUI0) €IMHCTBA KUBOW M HEXXUBOW MPUPOBI, €€ YPOBHEBOW OpraHU3alluu U
ABOJIIOLIMM; POJICTBA JKUBBIX OPTraHU3MOB; B3aUMOCBSI3EH OpPraHU3MOB M OKPYXKAIOIIEH Cpelbl; HEOOXOIUMOCTU COXPAHECHHs
MHOT000pa3usi BUJIOB U SKOCUCTEM;

- YMEHUE T0JIb30BATHCS OMOJIOTUYECKON TEPMUHOJIOTUEH U CUMBOJIMKOM;

- YMEHHUE peniaTh 3JIeMEHTapHble OUOJOTMYECKUE 3a/la4, COCTABIIATh dJIEMEHTAPHBIE CXEMbI CKPEIIMBAHUS U CXEMbI IepeHoca
BEILIECTB ¥ DHEPTHUH B IKOCHUCTEMAX (LIETH MUTaHUsA);

- YMEHHUS IPOBOJUTH AHAJIIN3 U OLIEHKY PA3JIMYHBIX TUIIOTE3 O CYLIHOCTH XW3HHU, O IMPOUCXOXKICHUM XKU3ZHU U YEJIOBEKA;
rJI00QJIBHBIX DKOJIOTHYECKHUX MPOOJIEM U MyTeH UX PEIICHHMS ; TOCIECTBUNA COOCTBEHHOM JIEATEIbHOCTH B OKPY KaIOIIEH cpejie;
Ype3BbIYANHBIX CUTYAIUN MMPUPOTHOTO U TEXHOTEHHOTO XapakTepa; OMoJornuecKoi nH(popMaIuu, mojydaeMon U3 pa3inyHbIX
HMCTOYHHUKOB;

- OIIEHKY JSTHUYECKUX AaCIEKTOB HEKOTOPHIX HCCIIEJAOBaHUN B 00JlacTM OHMOTEXHOJIOTHU (KJIOHUPOBAHHUS, HCKYCCTBEHHOTO
OTIOJIOTBOPEHUSI, HAIIPABJIICHHOTO U3MEHEHHUSI TEHOMA);

- IOCTAHOBY OMOJOTUYECKUX IKCIIEPUMEHTOB U OOBSICHEHUE UX PE3YJIHTaTOB.

Obyuarowuiicss Hay4uUmcsi:

- OIICHUBATh POJIb OMOJOTHUUECKUX OTKPBITUM W COBPEMEHHBIX HCCIICIOBAHUIN B PAa3BUTUM HAYKH U B MPAKTHUUYECKON NESITEIHLHOCTH
JIIOACH;

- OILICHWBATh POJIb OWOJOTHUU B (OPMHPOBAHUM COBPEMEHHOW HAYYHOW KAapTUHBI MHpPA, MPOTHO3UPOBATH MEPCIEKTHBBI PAa3BUTHSA
OMO0JIOTHH;

- YCTaHaBIIMBAaTh M XapaKTepU30BaTh CBS3b OCHOBOIIOJATAIOMIUX OMOJIOTMUYECKHX TMOHATHNA (KJIeTKa, OpTraHu3M) C
OCHOBOTOJIATalOIINMU MOHATUSIMU APYTUX €CTECTBEHHBIX HAYK;



- IPOBOJUTH YUYEOHO-HUCCIEAOBATENBCKYIO NIEATENbHOCTh MO OMOJIOTHU: BBIIBUIaTh TMIOTE3bl, MIIAHUPOBATh paboTy, OTOMpPATh U
npeoOpa3oBbIBaTh HEOOXOIUMYIO MH(OPMAIMIO, TPOBOAUTH SKCIEPUMEHTHI, MHTEPIPETUPOBATh pPE3YJIbTaThl, JeJaTb BHIBOABI Ha
OCHOBE ITOJIYYEHHBIX PE3YJIbTAaTOB;

- BBISIBJISITH U1 0OOCHOBBIBATH CYIIIECTBEHHBIE OCOOCHHOCTH Pa3HbIX YPOBHEH OpraHu3aliiy >KU3HU;

- yCTaHaBJIMBATh CBA3b CTPOEHUS W (YHKIMA OCHOBHBIX OMOJOTMYECKUX MAKpPOMOJIEKYJ, UX POJb B TMPOIEccax KIETOYHOTrO
MeTa00IM3Ma;

- pemarth 3agaud Ha omnpeneneHue nocineaosarenbHocTH  HykieotuaoB JIHK wm wPHK (MPHK), antukomonor TPHK,
MOCJIETIOBATEILHOCTH aMUHOKHCIIOT B MOJIEKYJe OeiKa, MPUMEHsSl 3HAHUS O PEaKIMIX MAaTPUYHOTO CHHTE3a, TEHETHYECKOM KOJE,
MPUHIUIIE KOMIUIEMEHTAPHOCTH;

- JenaTh BBIBOABI 00 M3MEHEHHUSX, KOTOpbIE MPOU3OMAYT B TMpolleccax MATPUYHOTO CHHTE3a, B CIydae HW3MEHEHUS
rocaeaoBaTenpHocT! Hykieotn1oB JHK;

- cpaBHUBaTh (a3bl JACJICHUS KIETKW; pellaTh 3aJayd Ha OIpEAciCHUE W CpPaBHEHUE KOJIMYECTBA TE€HETHYECKOro Marepuasa
(xpomocom u JIHK) B kj1eTkax MHOTOKJIETOYHBIX OPTaHU3MOB B pa3HbIX (ha3ax KJIECTOUHOIO IUKJIA;

- BBUSBJISITH CYIIECTBEHHBIC NPU3HAKU CTPOEHHUS KJIIETOK OPraHMW3MOB Pa3HbIX LIAPCTB KUBOW MPUPOJBI, YCTAHABIMBATH B3aMMOCBA3b
CTpoeHHUs U QYHKIIMI yacTel U OpraHOUJI0B KIIETKH;

- 00OCHOBBIBATH B3aUMOCBSI3b IUIACTUYECKOTO U DHEPreTUYECKOTO0 OOMEHOB; CpaBHUBATh MPOIECCHl IJIACTUYECKOTO H
AHEPTreTUYECKOr0 0OMEHOB, MPOUCXOSIINX B KIETKAX KUBBIX OPraHU3MOB;

- OIIPENEIIATh KOJIMYECTBO XPOMOCOM B KJIETKAaX PACTEHUN OCHOBHBIX OT/IEJIOB HA PA3HBIX 3Talax XU3HEHHOIO LIUKJIA;

- pemath TeHETUYECKUE 3aJla4il Ha JUTHOPUIHOE CKpEIMBAHME, CIEIJICHHOE (B TOM YHUCIE CIEIUIEHHOE C IMOJIOM) Hacyiel0BaHHeE,
AHAIM3UPYIONIEE CKPENIMBAHUE, IPUMEHSIS 3aKOHBI HACIIEACTBEHHOCTH U 3aKOHOMEPHOCTH CLETUIEHHOTO HACIEOBAHUS,

- packpbiBaTh TPUYUHBI HACJEJACTBEHHBIX 3a00JieBaHUM, apryMEHTHUPOBATh HEOOXOIWMOCTh MEp MNPEIYyNPEexKIACHUS TaKUX
3a00JIEBaHHI;

- CpaBHUBATh pa3HbIE CIIOCOOBI PA3MHOXKEHUSI OPTaHU3MOB;

- XapaKTEepU30BaTh OCHOBHBIE ATAIbl OHTOI€HE3a OPTaHU3MOB;

- BBIABJISITh MPUYUHBI M CYIIECTBEHHBIC MPU3HAKU MOAMGUKAIMOHHOW M MYTAllMOHHOM HW3MEHYMBOCTU, OOOCHOBBIBATH POJb
M3MEHYMBOCTH B €CTECTBEHHOM M UCKYCCTBEHHOM OTOOpE;

- 00OCHOBBIBAaTh 3HAYCHHE PA3HBIX METOJOB CEJICKIIMA B CO3JaHWH COPTOB PACTCHUM, TOPOA KUBOTHBIX M IIITAMMOB
MHKPOOPTAaHU3MOB;

- OIICHUBATh MPAKTUUECKOE M ITUYECKOE 3HAUYEHNE COBPEMEHHBIX MCCIIEIOBAHNN B OMOJIOTHH, MEAUITMHE, IKOJIOTHH, OMOTEXHOJIOTHH;
000CHOBBIBAaTH COOCTBEHHYIO OIICHKY;

- BBISIBJISITh B TEKCTE OMOJIOTUYECKOTO COIEPKAHUS TPOOIEMY U apTyMEHTUPOBAHHO €€ OOBSICHSTH;



- MOPENCTaBIATh OUOJIOTMYECKYI0 HH(OpPMAIMIO B BHJAE TEKCTa, TaOJMIIbI, CXeMbl, rpaduka, AuarpaMmbl M JelaTh BBIBOJbI Ha
OCHOBAaHHH MPEJCTABICHHBIX JaHHBIX; TPeoOpa30BbIBaTh rpaduk, TAOIUILy, IUArpaMMy, CXEMY B TEKCT OMOJIOTUYECKOTO COACPIKAHUS.
Obyuarowuiics noyyum 603MOHCHOCIb HAYYUMCA!

- OpraHu30BBIBATHL W TMPOBOJUTH WHAMBUAYAIbHYIO HCCIEI0BATENbCKYIO EATeIbHOCTh MO Ouojoruu (WM paszpadbaTbiBaTh
WHAMBUYaJIbHBIN [IPOEKT): BBIABUTATh TUIOTE3bI, INIAHUPOBATH padOTy, OTOUPATh U MPE0OPaA30BHIBATH HEOOXOAUMYIO HH(OPMAITHUIO,
IPOBOJUTH AKCHEPUMEHTHI, HHTEPIPETUPOBATh PE3YyJIbTATHI, JI€JaTh BHIBOJABI HA OCHOBE IMOJYYEHHBIX PE3YJIbTATOB, MPEICTABISThH
IIPOAYKT CBOMX UCCIEN0BAHUN;

- IPOTHO3UPOBATH MOCIEICTBUSI COOCTBEHHBIX UCCIEIOBAHUN C yYETOM STHUYECKUX HOPM;

- BBLACIIATH CYIIECTBEHHbIE OCOOEHHOCTH YKM3HEHHBIX LIHMKJIOB IMPEACTABUTENECH Pa3HbIX OTIEIOB PACTEHUH M THUIIOB >KHBOTHBIX;
M300pakaTh LUKIIBI Pa3BUTHS B BHJIE CXEM; aHAJM3UPOBATh M HWCIOJIb30BaTh B PEHICHUM YYEOHBIX M HMCCIIEIOBATEIbCKUX 3adad
MH(}OpPMAIUIO O COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTMU, MEAUIIMHE U SKOJIOTHH;

- apryMEHTHUPOBaTh HEOOXOJMMOCTh CHUHTE3a E€CTECTBEHHOHAYYHOTO M COLMOTYMaHHMTApHOTO 3HAaHUSA B 3MOXY HH(POPMALMOHHOMN
IABUIN3ALINH;

- UCIOJIb30BaTh NPUOOPETECHHBIE KOMIIETECHIIMN B MPAKTUUYECKOW NEATEIbHOCTH U MOBCEAHEBHOW JKU3HHU, JUIsI IPUOOPETEHUsI OIbITa
JEsITeIbHOCTH, IPEIIIECTBYIOLIEH MPOPECCHOHATBHON, B OCHOBE KOTOPOH JIEKUT OMOJIOTHS KaK Y4eOHBIH MpeaMeT.

7. Pasznen 2.2 mpenmer «MaremaTuka: ajredpa u Ha4yajia MAaTEeMaTHYECKOr0 aHAJIN3Aa,
reoMeTpus» ¢Tp 270 JTOMOJHUTH TEKCT:

Ha yznyonennom ypoeme

Conep:xanmne y4eOHOr0 nmpeamMera
«MaremaTuka: ajredpa M Ha4aJIa MaTEMaTHYECKOIr0 aHaauM3a, reomerpusi» B 10 kiacce

Mooynv «Anzebpa u nauana mamemamuiecko2o AHAAUIA):

JeiicTBUTE/bHBIE YHCJIA



[TonsiTue aericTBUTENBHOTO YKciaa. MHokecTBa yncesn. CBOMCTBA AECHCTBUTENIBHBIX Yucesl. MeToJ MaTeMaTH4eCKON UHIYKIIVH.
[Toouep&nublii 1 OAHOBPEMEHHBI BBIOOP HECKOIBKUX 3JIEMEHTOB M3 KOHEUHOI0 MHOXKecTBa. DOpMyIibl UKciia MePEeCTaHOBOK,
coueTaHui, pazmenieHuil. Pemenne koMOMHATOpHBIX 3a1a4. Jloka3aTenbCTBO YMCIOBBIX HEpaBeHCTB. HepaBeHCTBO O cpenHeM
apu(pMETUYECKOM U CPEJIHEM T'€OMETPUYECKOM JIBYX 4Hcel. JlemuMocTh Lenbix uucen. Jlenenue ¢ octatkoM. CpaBHEHUE 10
MOJYJIF0 M. 3a/1auu ¢ HEeTOYUCICHHBIMU HEU3BECTHBIMH.

PanuoHnajsibHbIe ypaBHEHHS] 1 HEPABEHCTBA

PanmonansHeie BbIpakeHus. MHOTOWIEHBI OT OJHOW NEPEMEHHOW. MHOTOwIeHBl OT JABYX HEPEMEHHBIX. DOpMyJIbI
COKpPAlIEHHOTO0 YMHOXEHUA JUIsl CTApIIUX CTeneHed. MHOro4YjaeHbl OT HECKOJIbKMX IepeMeHHbIX. CHMMETpUYECKHe
MHOrowieHsl. ®opmyrna OumHoma HplOTOHa, cymMMbl W pasHocTu creneHe. CBoWcTBa OMHOMHANBHBIX KOA(P(GUIIUEHTOB.
Tpeyronsuuk Ilackans JlenumocTs MHOTOUYJIEHOB. JleneHue MHOrodsieHOB ¢ octarkoM. AnroputMm EBknupa. Teopema besy.
Cxema I'opnepa. Kopenb wMHOrousneHa. Yuciio KOpHEH MHOrousjieHa. PalMioHalbHbIE KOPHM MHOTOWIEHA C IEJIBIMU
kodpdunrentamu. PeleHune 1enbix anredOpandyeckux ypaBHeHHU. ParnuonanbHble ypaBHEHUsA. CHCTEMBI pallMOHAIBHBIX
ypaBHeHUN. OCHOBHBIE NPUEMBI PELIEHUS CUCTEM YpPaBHEHUH. METOJ WMHTEpPBAJIOB DPEIICHUS HEPABEHCTB. PannoHanbHbBIE
HepaBeHCTBA. HecTporue HepaBeHCTBaA.

Kopens cTenenn n

[Monarne QyHkuuu u eé rpapuka. Oynkuus y= X'. Ilonstue kopHs cTemenu N. KopHu 4éTHOM M HEYETHOH cremeHeil.
Apudmernyeckuii kopens. CBoiicTBa KopHeit crenenn N. Oynkuus y = x, X > 0 Oynkuus y = Vx.

CreneHb MOJI0KUTEIHHOIO YHUCJIA

[TonsiTie creneHu ¢ panvoOHaIbHBIM MOKa3areynem. CBOWCTBA CTENEHM C pallMOHAIbHBIM TOoKazareneM. [loHstue mpenena
nocisieioBaTeabHOCTH. CyIlIECTBOBAHUE TMPENEa MOHOTOHHO OTIPAHMYEHHOW MOCHEAOBATEIBHOCTU. [[IMHA OKpPYKXHOCTH H
IJIOIIA/Ib KpyTra Kak mpeelibl nocienopaTenbHocTU. CBoicTBa npeaenoB. Teopemsl o npeaenax nocienoBaresibHocTh. [lepexon
K TmpejesaM B HepaBeHCTBaxX. beckoneyHo yObIBaromas reomeTpuueckas nmporpeccus u e€ cymma. Yucno e. [lorstue crenenu ¢
UppalMOHATILHBIM MoKa3aresneM. [lokazarensHas QyHKIus.

Jlorapugmsi

[Tonsatue norapudma umcna. OcHOBHOE Jorapudmuueckoe ToxaecTBo. Hatypanbhbiii jorapudm. CpoiicTBa JorapudgmoBs.
[lepexon k HOBoMy ocHOBaHU10. Jlecstuunbie gorapudmel. Jlorapudpmuueckas pynkuus. CreneHHas GyHKIHS.

IIpocreiimue nokazarejbHble U JOrapupMuyecKue YpAaBHEHNSI 1 HEPABEHCTBA



[Ipocreiiie mnoka3atenbHble ypaBHeHMs. [lpocrteiimme mnorapudMuueckue ypaBHEHHUs. YpaBHEHMs, CBOJSIIMECS K
npocTeduM  3aMeHoM Heu3BecTHoro. IIpocteifmme moka3zarenbHble HepaBeHcTBA. [IpocTteitimme sorapudmuyueckue
HepaBeHCTBA. HepaBeHCTBA, CBOSIIKMECS K POCTEUIIINM 3aMEHOM HEU3BECTHOTO.

CuHYyC U KOCHHYC yIJ1a

[Tonstue yrna. Paguannas mepa yria. Onpenenenue cuayca U KocuHyca yria. OcHoBHbIE GopMyItbl utst Sina u €0Sa. dopmyiib
npuBeAeHusl. ApkcuHyc. ApKKOCUHYyc. POopMyIIbl JUIsl apKKOCUHYCA U apKCHHYCA.

TaHreHc U KOTAHTEHC YIJIa

Omnpenenenre TaHreHca U KoTanreHca yria. OcHoBHbIe (popmyiibl aiist tga u ctga. ApKkTaHreHc u apkkoTaHreHc. DopMyIibl 1S
apKTaHI€HCa U ApKKOTaHI€HCA.

DopMyJIbI CI0KEHUS

Kocunyc pa3HOCTH M KOCHHYC CyMMBI ABYX yIJiOoB. DopMyIbl 1Sl JOMOJHUTENIBHBIX YIia0oB. CHHYC CyMMBI U CHHYC Pa3HOCTH
IByX yriioB. CymMa M pa3HOCTb CUHYCOB M KOCUHYCOB. DOpMyIIBI [ IBOMHBIX U MTOJOBUHHBIX YIioB. [Ipon3BeneHne CHHYCOB
1 KocuHycoB. @opMyna 1 TaHTeHCOB. BhipaxkeHUE TPUTOHOMETPUUYECKUX (PYHKIIMM Yepe3 TAaHT€HC MTOJIOBUHHOTO apryMeHTa.
Tpuronomerpudyeckne QyHKIMHA YUCJIOBOTO

Tpuronomerpuueckue ¢pynkuuu. [lepuoa Gpyrkun. OyHknums y = Sin X n'y = €0S X. ®yHkus y =tg x u y = ctg x.
Tpuronomerpuyeckne ypaBHeHUs] 1 HEPABEHCTBA

[Ipocreimme TPUrOHOMETPUUECKUE YPABHEHUS. Y PaBHEHUS, CBOASAIIMECS K ITPOCTEUILIMM 3aMEHON HEU3BECTHOTO. I [puMenenue
OCHOBHBIX TPUTOHOMETpUYECKUX (popMmyl 1jisi perieHus: ypaBHeHuil.OnHopoanbie ypaBHeHus. [Ipocreiiiine HepaBeHCTBa s
CUHyca U KocuHyca. [Ipocreiiime HepaBeHCTBA Ui TAHT€HCA M KOTaHreHca. HepaBeHCTBa, CBOAAIIMECS K MPOCTEHIINM
3aMEHOI HeM3BECTHOT0. BBeleHre BCIIOMOTaTeIbHOTO yrila. 3aMeHa Hen3BeCcTHOro t = SinX + COSX.

JJIeMEeHTbI CTATUCTHUKH U TEOPUHU BEPOSITHOCTH

TabnuuHoe u Tpaduyeckoe TMpeACTaBICHUE [aHHBIX. YMCIOBBIE XapaKTEPUCTUKHU PSAAOB JaHHBIX. [loHsATHe Teopun
BEPOSITHOCTH. DJIEMEHTApPHBIE M CIOXKHBIE COObITHS. BeposTHOCTh coObiTus. CBOiCTBa BeposiTHOCTeW coObiTui. Cymma
coopiTuii. Ilpouspenaenue coObiThid. IIpoTuBOMONOXKHBIE COOBITHA. IloHSATHE O HE3aBHCUMOCTH COOBITHH. BeposTHOCTH
CTaTUCTUYECKAsl YaCTOTa HACTYIUICHUSI COOBITUH.

Mooyne «I'eomempus»



AKCHOMBI CTEPEOMETPHUH U MX CJICACTBHA

OcHOBHBIE TIOHSTHS CTEpEOMETpUU (TOYKA, MpsiMas, MIOCKOCTh). [loHsATHE 00 aKCMOMAaTHYECKOM CIOCO0€ MOCTPOCHHUS
reomeTpuu. AKCMOMBI crepeoMeTpun. HeKoTopble CeCTBHS U3 aKCUOM.

ITapajuieJbHOCTDh NPAMBIX U IUIOCKOCTEH

Ilepecekaromuecs U napajuienbHble NpsMble B npoctpaHcTse. [lapamnensHoCcTh Tpex npsimeix. llapamiensHOCTs IpsAMOU U
IJIOCKOCTH, IPU3HAK U cBOMCTBA. CKpemMBaOIIUEcs IpsIMbIe. YTJIIbl C COHAIIPABIECHHBIMU CTOPOHAMU. YTOJI MEXAY NPSIMbIMU
B npoctpaHcTBe. IlapamnensHbie miockocTu. [lpu3Hak mnapamienbHOCTH JABYX IWIOCKOcTe. CBOMCTBAa NapaielbHbIX
mockocte. [lapannensHoe npoektupoBaHue. OpTOrOHAIBHOE U LIEHTPAIBHOE NPOEKTHpoBaHWE. [lmomans OopTOroHaIbHON
IPOEKIIMH MHOTOyrojibHUKa. WM3o00paxkeHue mnpocTpaHcTBeHHBIX ¢uryp. Terparap wu mnapamienenunen. CeueHus
MHOI'OTpaHHUKOB. [locTpoeHue ceueHui.

[HepneHAMKYISAPHOCTH NPAMBIX U IJIOCKOCTEH

[lepieHnuKyIsIpHBIE TIPSIMBIE B MPOCTpAaHCTBE. lIpU3HAK NEPHNEHAMKYIAPHOCTH NPSAMOM M IUIOCKOCTH. lleprieHmukynsap u
HAaKJIOHHAs. PaccTosHME OT TOYKHM 10 IUIOCKOCTH, OT MPSMOW IO IUIOCKOCTH, MEXKIY NapajuIeIbHbIMHU IUIOCKOCTSMU, MEXKIY
CKpEIMBAOIMKAMUCA NPSIMBIMU. TeopeMa 0 Tpex MEPINEeHAMKYISIpax YTOJ MEXAY IPSAMOM M INIOCKOCTBIO J[ByrpaHHBIM yrod,
JUHEWHBIA yroj JByrpaHHoro yria. [Ipu3Hak NepneHAMKYISPHOCTH IBYX IUIOCKOCTEM, CBOWCTBA. MHOTOrpaHHBIE YTJIBL.
[IpssMOYTOJIBHBIN NTapaJUIEIEITATIE.

MHororpaHHuKH

[lonsiTue MHOTOTpaHHMKA (BEpIIMHBI, peOpa, TpaHW MHOTOTpaHHMKA). Pa3BepTka. Beimykibie MHOTOrpanHuMku. Teopema
Oinepa. Ilpusma. Ilpsmasa n HaknonHas npusma. [IpaBunpnas npusma. Ilupamupma. TpeyronpHas nupamupna. IIpaBunbHas
nupamuga. ¥YcedeHHas nupamua [lonstrue cumMmmerpun B nmpocTpanctse. [IpaBunbHbie MHOTOrpaHHUKU. CUMMETpus B KyOe, B
napajulesIenunee, B IpU3Me U MUpaMuUe.

Conep:xanmne y4eOHOr0 nmpeamMera
«MaremaTuka: ajqredpa U Hayajia MAaTEeMAaTHYECKOr0 aHaau3a, reomeTpusn» B 11 kiacce

Mooyns «Anzebpa u navana mamemamuiecko2o AHAAUIA):

DyHKIUHN U UX I'Papuku



OnemeHTapHble (QyHkuH. MccrnenoBaHnue (QyHKIMM M MOCTPOCHHE MX TpaQUKOB 3IJIEMEHTAPHBIMU MeToAamu. OCHOBHBIE
criocoObl peodpazoBanus rpadukos. ['pabuku GyHKIUN, coaepKaIUX MOTYJIH.

IIpeaen GpyHKUUM U HENPEPHIBHOCTH

[Tonsitue npenena ynkuun. OnHOocTOpOoHHUE Mpenensl. CBoiicTBa npenenoB QyHkuui. [loHATHE HENMpEephIBHOCTU (PYHKIMH.
HenpepbsIBHOCTH 351eMeHTapHBIX (QYHKIIUH.

OoOparHbie pyHKIHU

[Tonsitue oOpatHOM ¢yHkuu. B3aumHo oOpatHble ¢yHkuu. OOpaTHble TpUroHOMeTpuueckue GyHKIUU. I[Ipumepsl
UCIIOJIb30BaHUsl OOPATHBIX TPUTOHOMETPUUYECKUX (PYHKIIUH.

IIpousBoaHas

[Tonsitue npousBoaHoi. Ilpou3BogHas cCymMMbl, pa3HOCTH, NPOU3BEAEHUS M YaCTHOrO ABYX (yHKuuid. HempepbiBHOCTH
¢yHkmii, uMeromux mnpousBojHywo. duddepenuuan. IlpousBoansie snemeHTapHbIX GyHKIUM. [IpousBomHas ClOXKHON
(yHKUIHH.

IIpuMeHeHHe POM3BOIHOM

MakcumMyM ¥ MUHUMYM QYHKUMU. YpaBHeHHE KacareiabHOW. IlpuOnmxeHHble BbluMcieHus. Bo3pacTtaHue u yObIBaHUE
¢ynkuuid. [Ipon3BogHBIE BBICIIMX TOPSAAKOB. DKCTpEMYM (QYHKUMHA C €IUHCTBEHHOM KpPUTHYECKOM TOUYKOW. 3ajadyd Ha
MakCUMyM U MUHUMYM. AcumnToThl. JpoOHo-nuHeiHas ¢yHkuusa. Iloctpoenue rpadukoB ¢(yHKIHUHA C NpUMEHEHHEM
ITPOU3BOJHOM.

IlepBoOoOpa3Hasi U MHTErpPas

[Tonsitue mepBooOpazHoit. Ilnomanae kpuBoiuMHEWHOM Tpaneuud. OnpeneneHHbll uHTEerpan. IlpuOnmkeHHOE BBIYKCIICHUE
onpenaeneHHoro uHterpana. ®opmyna Herorona-JleiiOnuma. CBoiicTBa ONpPEACIICHHBIX HWHTErpaioB. lIpumeHeHue
ONpeEICHHBIX NHTETPAJIOB B TEOMETPUUECKUX U (PU3NYECKUX 3aadax.

PaBHOCHMJILHOCTH YPABHECHUI U HEPABEHCTB

PaBHOCHIIbHBIE TPEOOPaA30BaHNs YpaBHEHUN U HEPABEHCTB.

YpaBHeHus — CJIeACTBUA

[Tonsitue ypaBHeHUsI-creACTBUs. Bo3BeneHNe ypaBHEHUs B YETHYIO cTerneHb. [loTeHunpoBanue gorapuMuyecKkux ypaBHEHHI.
[IpuBenenue nmoAoOHBIX 4jieHOB ypaBHeHHUA. OCBOOOXKAEHHE ypaBHEHHUs OT 3HameHaTens. llprumeHeHue jorapupMUYECcKHX,
TPUTOHOMETPUUECKUX U JPYTUX POPMYIL.



PaBHOCW/IBHOCTH YPABHEHUH U HEPABEHCTB CHCTEMaM
OcHOBHbIE TOHATHS. PenieHue ypaBHEHHI C MOMOUIIBIO CHCTEM. YPAaBHEHHS CIELNUAIbHOIO BHAA. PelieHue HEepaBEHCTB C
MIOMOIIBIO cUCTEM. HepaBeHCTBa CcrielIMaibHOTO BUIA
PaBHOCH/IILHOCTH YPABHEHMH HA MHOKECTBAX
OcHoBHbIE TOHATHS. Bo3BeneHHEe ypaBHEHHS B YETHYIO CTENEHb. YMHOXXEHHME YpaBHEHUS Ha QyHkuuioo. Jlpyrue
npeoOpa3oBaHus ypaBHeHUH. [[puMeHEHNE HECKOIBKUX MPE0Opa30OBaAHMIA.
PaBHOCHJILHOCTH HEPABEHCTB HA MHOKeCTBaX
OcHoBHBIE TIOHATHSI. Bo3BeneHWe HEPaBEHCTB B YETHYIO CTENEHb. YMHOXXEHHE HepaBeHCTBa Ha (QyHkuuto. Jlpyrue
npeoOpazoBaHusl HepaBeHCTB. [IprMeHeHne HeCcKoIbKUX TpeoOpazoBanuil. Hectporue HepaBeHCTBA.
MeToa npoMeXKyTKOB )il YPABHEHHH U HEPABEHCTB
VYpaBHeHUS U HEPABEHCTBA ¢ MOAYJISIMUA. MeTO/1 UHTEPBAJIOB JIJIsl HEMTPEPHIBHBIX (PYHKITUH.
Hcnonb3oBanue cBOMCTB PyHKUMUA IPH PeLICHUM YPABHEHH M HEPABEHCTB
Hcnonb3zoBanue o0nacTeil CynieCTBOBaHUsSA, HE OTPULATENbHOCTH, OTPAHUYEHHOCTH, MOHOTOHHOCTH U 3KCTPEMYMOB (DYHKLIHH,
CBOWCTB CMHYCa U KOCHHYCA IIPY PELICHUN YPABHEHUM U HEPABEHCTB.
Cucrembl ypaBHEHUH € HECKOJIBLKUMH HEM3BECTHBIMHU
PaBrHocwiibHOCTE cucteM. Crucrema — ciencrsue. Meros 3aMeHbl HEM3BECTHBIX. PacCyI€HUs ¢ YMCIIOBBIMU 3HAYEHUSIMU MIPU
pPELIEHUN CUCTEM YPaBHEHUM.
Mooyne «I' eomempus

BekTopsl B IpocTpaHcTBe

[TonsiTue BekTopa B mnpocTtpaHcTBe. CIIOXKEHHWE M BBIYMTAHUE BEKTOPOB. YMHOKEHHME BEKTOpa Ha uwncio. KomruianapHeie
BEKTOPBI.

Metoa koopauHAT B pocTpaHcTBe. /IBukenue

JlexapToBbl KOOpPAMHATHI B MpocTpaHcTBe. DopMyna pacCTOSHUS MEXKIY ABYMsI TOUKaMH. YpaBHEHHUs cepbl U TUIOCKOCTH.
@opmyna paccTOsIHUSA OT TOYKH 10 IUIOCKOCTH. Bextopel. KoopauHaTel TOYKM M KOOpAMHATHI BEKTOpa. MOIylb BEKTOpA.
PaBeHcTBO BekTOpoB. CJOKEHHE BEKTOPOB W YMHOXKEHHME BEKTOpPAa Ha YHUCJIO. YTOJI MexXAy BekTopaMu. CkansipHOe
npousBefeHre BeKTopoB. KomrmianapHbeie BeKTOpbl. Pa3noxkeHue mo TpeM HEKOMIUIAHApHBIM BeKTopaMm. PasznuuHbie (opMbl
YPaBHEHMS NPSMOU B IIPOCTPAHCTBE. BbIunCIeHNE YITI0B MEKY NPAMBIMU. BBIUKMCIIEHHE YITI0B MEXKIY IIPSIMOM U INIOCKOCTBIO.



VYpaBHEHHE TUIOCKOCTH B IIPOCTPAHCTBE. BbIUKCIeHNE YIIIOB MEXY IIIOCKOCTAMU. J[B)KEHNS B TPOCTPAHCTBE.

uauHap, KOHYC, IIap

[Munuuaap u koHyc. YcedeHHbIN KoHyc. OCHOBaHUE, BbICOTA, OOKOBAasi IOBEPXHOCTh, 00pa3ymomas, pazsepTka. OceBble ceUeHUs
U ceueHus mapaienbHble ocHoBaHMio. Lllap u cdepa, ux ceuenus. KacarenpHas mnockocts k cdepe. Cdepa, BIucaHHas B
MHOTOTpaHHMK; c(epa, ONMcCaHHas OKOJO MHOIOIpaHHUKA. PemieHue 3agady Ha pasziauyHble KOMOMHauuu cdepsl, KOHyca,
WIMHJpPA U MHOrOrpaHHUKOB. KoMOMHaIMu e BpalieHus..

O0bembI T

[TonsitTue o0 o6beme Tema.  OtTHomeHWe 00beMOB NOAOOHBIX Ten.  PopMynbl ob6beMa KybOa, NPSIMOYTOJIBLHOTO
napajuiefienunena, npu3Mbl, nuauHApa. Dopmynsl obdbeMa mnHpaMuAbl U KOHyca. POpMyIbl MIOIMIATU MOBEPXHOCTEH
MIMHpA 1 KoHyca. Dopmyssl o0bema mapa u ero yacrteid. opmyna miomaan chepsl.

8. Pa3znen 2.2. npeamet « MHpopmaTikay cTp. 275 10MOJIHUTH TEKCT:

Ha yznyonennom ypoene

Conepxanue y4e0HOr0 npeaMera
B conepxxanunu npeamera « Mupopmatuka» B yueOHukax 11 10—11 ki1accoB MOXKET ObITh BBIJIETIEHO TPU KPYIHBIX pa3jena:
I. OcHoBBI HH(OPMATUKH

e Texnuka 6e3omacHocT. Opranu3zanus padboyero Mecra
e lupopmanus u HHPOPMALIMOHHBIE TPOLIECCHI
e KonupoBanue undopmarmu
e Jlornueckrie OCHOBBI KOMIIBIOTEPOB
eKomnbrorepHas apupmeTuka
¢ YCTpPOMCTBO KOMITBIOTEPA
e[IporpamMmmuoe obOecrieueHne
¢ KOMITBIOTEpPHBIE CETU
e lnpopmalioHHas 6€30MacCHOCTh
Il. AiropuT™Bbl 1 IPOrpaMMUPOBaHUE
e AITOpUTMHU3AIIMS U TPOrPaMMUPOBAHHE



ePelieHne BHIYMCINTENBHBIX 3a/1a4
®DJIEMEHTBI TEOPUU AITOPUTMOB
¢ O0BEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHUE
I11. MadopMaimoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU
e MonenupoBaHue
bas3el janHbBIX
Co3znanue BeO-caiiToB
['paduka u aHuMarms
3D-monenupoBaHue U aHUMAITHSI

9. Pa3nen 2.2 npeamet «@uU3uKa» CTP 276 MONMOJHUTH TEKCT:

Ha y2nyonennom ypogne
Conep:xanune yueOHoro npeamera B 10 kiaacce

Mexanuka

[Ipenmer u 3amauM KIIACCMYECKOM MeXaHUKU. KHMHEMaTH4yecKue XapakTEepUCTUKUM MEXAaHMYECKOrO JBHXKEHHSA. Moxpenu Tten u
IBWKEeHUN. PaBHOyCKOpeHHOE NPSMOJIMHEWHOE JBWKEHHE, CBOOOJIHOE TMajJeHue. JBIKEHHE Tela, OpOIIEHHOrOo MOJa YIJIOM K
TOPU30HTY. J[BM)KEHHE TOUKH IO OKPYKHOCTHU. llocTynarenbHoe u BpalarenbHOE IBHKEHUE TBEPAOTO Tena. B3anmopaencrsue Ted.
[IpuHumn cynepnosuunu cui. MHepnmaneHas cucteMa orcuera. 3akoHbl MexaHuku HeroToHa. 3akoHbl BcemupHoro tarorenus, ['yka,
cyxoro Tpenus. J[BukeHrne HEOECHBIX TEl U MX UCKYCCTBEHHBIX CITyTHUKOB. SIBJICHUS, HAOII0JjaeMble B HEMHEPIIUATBHBIX CUCTEMAaxX
otcueTa. Mmynbc cuiibl. 3aKOH M3MEHEHMSI W COXpaHEHUs] uMIyjbca. PaboTa cuibl. 3aKOH M3MEHEHUSI U COXPAHEHHUS DHEPTUH.
PaBHOBecHe MaTepuaabHON TOUYKH U TBEPAOTO TENA. Y CIOBUS PABHOBECHUS TBEPJOIO TEJIa B UHEPLUMAIBHOM cUCTEME OTcueTa. MOMEHT
cuiibl. PaBHOBECHE KUIKOCTH M ra3a. J|BH>KEHWE KUJIKOCTEW U ra3oB. 3aKOH COXPAHECHUS SHEPrUU B JMHAMUKE >KUIKOCTH WM rasa.
Mexanuueckue kojieOaHusi M BOJIHBL. AMIUIMTY/AQ, TEpUOJ, YacToTa, (a3a kosiebanuil. [IpeBpanieHuss sHepruv npu KoJaeOaHUsX.
BrinyxneHnble konebanus, pe3oHaHc. [lonepeunpie U MpoAobHbIC BOJIHBL. DHEprus BoiaHbI. WHTepdepeHius u nudpaxiys BOJH.
3BYKOBBIE BOJIHBI.

MouJiekyisipHast GU3HUKA U TEPMOJAUHAMUKA.
[Ipenmer u 3agaun MoJieKysapHo-kuHeTnueckol Teopun (MKT) u tepmoannamukn. JKcriepuMeHTalbHble Toka3zarenbctBa MKT.



AOcomroTHas TeMIieparypa Kak Mepa cpelHel KHHETMUECKON SHEPruu TEIUIOBOTO JIBUYKEHUS YacTHI] BeulecTBa. Moenb ujeanbHOro
ra3a. Jlapnenue raza. CBsi3b MEXAy JABICHUEM U CPEIHEH KMHETUYECKON YHEPTUEH MTOCTYIIATEIBHOTO TEIJIOBOTO ABUKEHUS MOJIEKYJI
UACAIBHOIO Tra3a. Mozenb uacaIbHOTIO Ta3a B TEPMOJAMHAMHUKE: ypaBHeHHe Menneneesa— KitanelipoHa, BeIpaKeHUE Il BHYTPEHHEN
sHepruu. 3akoH JlanbroHa. ['a30Bble 3aKOHBI. ArperatHble cocTosiHUs BeulectBa. das3oBble nepexonbl. [IlpeobpazoBanue sHEpruu B
(dazoBbIX nepexonax. HacbllieHHbIE U HEHACBHIIIECHHbBIE Napbl. BiaxkHocTh Bo3ayxa. Moaens cTpoenus xuakocreil. [loBepxHocTHOE
HaTsDKeHne. MoJienb CTpOeHHs TBEPABIX Tesl. MexaHnuecKre CBOMCTBA TBEpAbIX Tell. BHyTpeHHss sHeprus. Pabora u temonepenaya
KaKk crocoObl HW3MEHEHHs BHYTpeHHell osHepruu. I[lepBblii 3akOoH TepMoAMHAMHMKH. AnuabaTHbI mporiecc. Btopoit 3akon
tepmoauHamMuku. IlpeoOpa3zoBanust sHeprun B TeruioBbix MammHax. KIIJ[ termmoBoit mammubl. [ukn Kapno. Oxonormueckue
POOJIEMBI TETJIOHEPTETUKHU.
DJIeKTPOAMHAMHUKA

[IpenMer m 3amaum DJIEKTPOJMHAMHUKH. DJIEKTPUUYECKOE B3aMMOJCHCTBHE. 3aKOH COXPAHEHUS JJIEKTPUYECKOrO 3apsiaa. 3aKOH
Kynona. HanpsskeHHOCTP M MOTEHIHMAN DJIEKTPOCTATHYECKOTO MOJA. [IpMHIMI Cyneprno3uiuu 3leKTpUYECKUX NoJied. Pa3HOCTh
MMOTEHUHUAIOB. [IpOBOAHMKM W JUANEKTPUKU B DIIEKTPOCTATHYECKOM IIOJIE. ODJIEKTpUYECKas eMKOocTb. KoHneHcartop. OHeprus
anektpudeckoro nosst. [locTosHHbIN 3nekTpuyeckuil Tok. Dnekrpoasuwxkymas cuia (3/1C). 3akon Oma 1 TOJTHON 3NIEKTPUUECKON
LHEeNnu. ONEKTPUYECKUH TOK B METallax, »JJEKTPOJIMTAx, IIOJIYNPOBOJHMKAX, ra3ax M Bakyyme. [lmasma. Onektposus.
[TonmynpoBoiHUKOBBIE TPUOOPHI. CBEPXIIPOBOIUMOCTb.

Conepxxkanune yueOHoro npeamera B 11 kiacce

OCHOBBI YJIEKTPOAUHAMHUKH (IIPOJOJIKEHUE)

MaruutHoe none. Bzaumoaeincteue TokoB. BekTtop MaruutHOM MHAykuuu lIpaBuio npasoil pyku. [[elicTBUE MarHUTHOTO IO
Ha ’yiekTpuueckuil Tok. [IpaBmiio nmeBoit pyku. Muaykuus wmarnutHoro mnonsa. Cuma Awmmepa. JleiicTBME€ MarHMTHOTO TOJSL HA
nBkymuiics 3apsaa. Cuia Jlopenna.

JJIeKTPOMATHUTHOE 10JIe

SIBneHHE DIEKTPOMArHUTHOM WHIYKIMU. MAarHuTHbBIA MOTOK. 3aKOH SJEKTpOMAarHUTHOW wuHAyKuuu. IIpaBuno Jlenua.

CamonHaykupysa. MHIyKTUBHOCTE. B3auMOCBSI3b 3JIEKTPUYECKOIO U MAarHUTHOT'O MOJIEH. DIEKTPOMArHUTHOE MOJIE.
JJIeKTPOMATHUTHBIE KOJIe0aHUSs

OnexTpoMarauTHele konebanus. Konedarenbublii koHTYp. [Ilepemennslii anexkTpuueckuii Tok. KaTyiika "HIyKTUBHOCTH U

KOHJIEHCATOp B LIENH MEPEMEHHOT0 ToKa. [ eHepupoBaHue 3MeKTpudeckoit sHepruu. TpaHchopmaTopsl
Mexanuveckue KoJ1e0aHUSA U BOJHBI



Konebarenbnoe paBuxenue. CBoOonaHblE, BBIHYXKIEHHbIE M 3aTyxawmue KosneOanus. KonebaTenbHble CHCTEMBI.
Marematuyeckue MasiTHUKH. ['apMoHMYeckue kojebaHus. BenuuuHbl, XapakTepusupyromue KoiedareabHoe ABUxKeHUe. Pe3oHaHc.
CBoOoanble KoJieOaHusl B KoJsiebaTebHOM KOHTYype. [leprnoa cBOOOIHBIX 3iieKTpuyeckux kosieOaHui. [lepeMeHHbIN 3IeKTpuiecKuit
Tok. Ilepemaua snextpuueckoil sHepruu. [IpomosibHbIE M mMOINEepeyHble BONHBL. CKOPOCTh M JJIMHA BOJIHBI. 3BYKOBBIE BOJIHBI.
DOneKkTpoMarHuTHbIE BOJIHBI. CBOMCTBA 3JeKTpOMarHUuTHBIX BOJH. OmnbiThl ['epua. M300perenue panuo Ilomosa. A. C. IlpuHnumb
panuocBs3u. TeneBuieHHeE.

Onruka

CaeToBble Jyud. 3aKOH npenomiieHus cBeta. [lonHoe BHyTpeHHee oTpaxkeHue. IIpusma. @opmyna ToHkoM inH3bL. [lomydeHue
u300paxeHuss ¢ momomlplo JUH3bI. CKOpOCTh CBeTa W MeTonbl ee u3MmepeHus. Jucmepcust cera. HMuTepdepenius cpera.
KorepentHocts. Hudpakmus cera. Jdudpakumonnas pemerka. [lomepeunocts cBeToBeix BoiH. [lomspusamms cseta. Illkana
ANEKTPOMArHUTHBIX BOJIH.

DJIEMEHTHI CIIeNMATbLHON TEOPUH OTHOCUTEIBHOCTH

[Toctynarsl Teopun OTHOCUTENBHOCTH. [IpuHIIMN OTHOCKUTENBHOCTH DMHINTENHA. [locToAHCTBO CKOpocTH cBeTa. [IpocTpancTBO 1
BpEMs B CIICIMATILHOM TEOPUHU OTHOCUTEIBHOCTH. PensituBucTckas nuHaMuka. CBsi3b MacChl C JHEPTUEH.

Pa3nuuHbie BUIBI 3J€KTPOMATHUTHBIX M3IYyYEHUNA M UX MPAKTUYECKOE NMPUMEHEHHUE: CBOMCTBA U MPUMEHEHHE MH(PAKpPACHBIX,
yIBTPaPHUOJIETOBBIX U PEHTTEHOBCKUX M3NyueHul. [llkana 31eKkTpoMarHuTHEIX U3Ty4YEHUH.

KBanToBasi pusuka. KBaHTBI 1 aTOMBI

Pa3znuyHble BUIBI 3JIEKTPOMATHUTHBIX U3IYYEHUM U MX MPAaKTHUYECKOE MPUMEHEHHE: CBOMCTBA U NMPUMEHEHHE MH(PPAKPACHBIX,
yJIbTPaUOJIETOBBIX U PEHTTEHOBCKUX M3iTyueHul. [1lkana ajekTpoMarHuTHBIX U3TyYEHU.

['unore3a Ilmanka o kBantax. @otorddext. YpapHenue IuHimTeitHa aia porodddexra. dortonsl. ['umoreza ne bpoins o
BOJTHOBBIX CBOMCTBax dactuil. KopmycKysipHO-BOJIHOBON nyanu3Mm. CooTHoIlleHHe HeompeneiaeHHoctu [eizenOepra. Mogenu
CTPOEHHUS aTOMHOTO SIipa: MPOTOHHO-HEUTPOHHAS MOJI€NIb CTPOCHHSI aTOMHOTO sijipa. SAnepHbie cuiibl. JlepexT Macchl U 3Heprus CBsI3u
HYKJIOHOB B sAnpe. SnepHas sHepreTuka. BinsiHue HMOHM3MpYrOLIEN paaudalvd Ha JKUBbIE OpraHu3Mbl. [[03a u3nmydeHus, 3aKOH
PaIMOAKTUBHOIO PACIajla U €ro CTATUCTUYECKUM XapakTep. DIEMEHTAPHBIE YACTUIIbl: YaCTHUIIbI U aHTHYacTULBl. DyH1aMEHTaIbHbIE
B3aUMOJCHCTBUA.

ATOMHOE SIAPO U JIEMEHTAPHbIE YACTULbI
Crpoenue atoma. OnbiThl Peszepdopaa. KBanroseie nocrynarsl bopa. Mcnyckanue v norniomieHue cBeta aroMoM. Jlazepsl.
Crpoenue Beesiennoi

Crtpoenue comneunoit cucrembl. Cuctema «3emutst — Jlynay. O6mue cBenenust o CounHile (BU B TEIECKOM, BpaIleHUE, Pa3Mephl,

Macca, CBETUMOCTb, TEMIIEPATypa COJIHIA U COCTOSIHHE BEUIECTBA B HEM, XMMHUYECKUI cOCTaB). VICTOUHHWKM 3HEPIruu U BHYTPEHHEE



ctpoenne Connua. Gusnveckas npupona 38e3a. Hama [Manaktuka (coctaB, CTpoeHHE, IBIXKEHUE 3Be3]1 B ["allakTHKe U €€ BpalleHHe).
[IpoucxokneHne U FBONIONUS TATAKTHK U 3BE3].

10. Pazpgea 2.2. mpeamer «Xumusi» CTpP. 298 10MOJHUTH TEKCT:

Ha yenyonennom ypoene
Conep:xanue pa3eoB u TeM yueoHoro kypca 10 kiiace

Tema 1. IloBTOpenue u yriayoJeHue 3 HAHUH

ATOMHO-MOJIEKYJIIPHOE Yy4YeHHE. BenecTtsa MOJEKYISAPHOTO M HEMOJIEKYJSIPHOTO CTpOoeHHs. KayeCTBEHHBIM W KOJWYECTBEHHBIN
cocTaB BellecTsa. MouisipHass U OTHOCHUTEINIbHAs MOJIEKYJIIpHAs Macchl BellecTBa. MousibHas 0JIA M MaccoBas JO0JIs JJIEMEHTa B
BEILIECTBE.
Crpoenue atoma. ATomHass opOutanb. llpaBuna 3amonHeHUs 3JEKTPOHAMH AaTOMHBIX oOpOuTaynel. BaneHTHbIE 3JIEKTPOHBI.
Ilepuoguyeckuit 3akoH. POpMyYIIMpPOBKA 3aKOHA B CBETE€ COBPEMEHHBIX IPEACTABICHUNW O CTPOEHHUM aroma. Vi3meHeHue CBOMCTB
AJIEMEHTOB U UX COCJUHEHUN B IIEPUOJAX U IPYIIIIAX.
XuMHUecKas CBS3b. DJIEKTPOOTPULATEIBHOCTh. Bunbl xuMuueckoi cBaA3u. MoHHas cBaA3b. KoBajeHTHas HeNoJspHas W MOJISIPHAS
cBA3b. OOMEHHBI M JOHOPHO-AKUENTOPHBIA MEXaHU3M OOpa30BaHMS KOBAJEHTHOW MOJSPHON CBA3U. ['€oMEeTpHs MOJIEKYJIbI.
Meramnuueckas cBsi3b. BOIoOponHast CBs3b. ArperatHble COCTOSIHUS BEHIECTBA. [UINBI KPUCTALIMYECKUX PELIETOK: aTOMHas,
MOJIEKYJISIPHAs, HOHHASI, METAJUIMYECKas.
Pacuetsl o popMynam u ypaBHeHUsIM peakuuii. I'a3oBbie 3akoHbl. YpaBHenue Knaitnepona—MenzeneeBa. 3akoH ABorajapo. 3akoH
00BEMHBIX OTHOIIEHUH. OTHOCUTENbHAS TIOTHOCTh Ia30B.
Knaccudukanus XUMHUYECKUX pPEAKIUH MO pa3IuyHbIM NpHU3HAKAM CpaBHEHUs. V3MEHEHHE CTEeNeHH OKHUCIEHHUS 3JEMEHTOB B
coenuHeHnAX. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakund. OKUCIEHHE W BOCCTaHOBJIEHWE. OKHUCIUTENM M BOCCTAHOBHUTEIH.
Merton snexkTpoHHoro Oananca. [lepmanraHat kanus Kak OKHCIUTENb.
Baxnenmue Kinacchl HEOPraHMYECKUX BeEIIECTB. ['eHeTnueckas CBA3b MEXIy KilacCaMM HEOPTraHWYECKUX COoeauHeHMH. Peaknnn
noHHoro oomeHna. ['mapomus. pH cpempi.
PactBopbl. CriocoObl BBIp@XKEHHS KOJMYECTBEHHOIO COCTaBa PAacTBOpa: MaccoBas A0Sl (MPOLIEHTHAs KOHIIGHTpAIus), MOJspHas
koHnentpamus. Kommoumneie pactBopbl. Dddext Tunpans. Koarymsuus. Cunepesuc. KomrmexcHbie coeauHeHusi. CocrtaB
KOMIUIEKCHOT'O MOHA: KOMILJIEKCOOOpa3oBaresb, Juransl. KoopaunannonHoe yncio. HomeHkIaTypa KOMIIEKCHBIX COSIMHEHH.

Tema 2. OcHOBHBIC IOHATHS OPraHUYECKON XUMUHU



[Ipeamet oprannyeckoit xumuu. OCOOEHHOCTH OPraHUYECKUX BEUIECTB. 3HaU€HUE OpraHudeckor xumuu. [IpuunHbl MHOrOOOpa3us
OpraHUYeCKUX BEIIECTB. YTJIEPOAHBIA CKEJIET, €ro TUIBL: IUKIMYECKHUE, alukindeckue. KapOonukinyeckue U reTepouKInYecKue
CKeJIeTbl. BUJIBI CBsI3€M B MOJIEKYJIaX OPraHMYECKUX BEILIECTB: OJIMHAPHBIC, IBOMHBIC, TPOWHBIE. FI3MEHEHNE SHEPTUU CBA3EH MEXKIY
aTOMaMH yIJIepoja IIPU YBEIMUYEHUU KPATHOCTH CBsI3U. HachllleHHbIE 1 HEHACBHIIIEHHBIE COCTMHEHUSI.
DNEeKTPOHHOE CTPOCHHE U XUMHUYECKHUE CBSA3M aToMma yriepoaa. [ mbpunuzamnust opOuTasiei, ee TUIbI sl OpraHUYeCKUX COCITMHEHUMN:
sp®, sp?, sp. O6pazoBaHue - 1 T-CBS3CH B MOJIEKY/IaX OPTaHUIECKHX COCIUHCHHUIA.
OcHOBHbBIE TIOJIOKEHUSI CTPYKTYpHOM TEOpUM OpPraHMYECKHX CoeauHeHHi. Xumuuyeckoe crpoeHue. CTpykTypHas Qopmyra.
CtpykTypHas U IpOCTpaHCTBEHHas u3oMepus. M3omepus yriieponHoro ckenera. Mzomepus nonoxeHus. MexxknaccoBasi H30MEpPHsL.
Bunbl npoctpancTBeHHON n3omepun. Onrtuyeckas uzomepus. ONTUYECKHE aHTUIOABL. XUPAIbHOCTh. XUPAIbHBIE U aXHWpaJIbHbIC
MOJIEKYJIBI.
['eomerpuyeckas nomepus (uc-, Tpanc-uzoMepus). 'omosorus. ['omonoru. I'oMonorudeckast pa3HocThb. [ OMOJIOrHYECKHE PSIbI.
OnexkTponHbie 3G PexTh. CriocoObl 3anuceit peakiuii B opranndeckoi xumuu. Cxema U ypaBHEHUE. Y CJIOBUS MPOBEICHUS PEaKIUH.
Knaccudukanusa peakuuii OpraHMYECKMX BEUIECTB MO CTPYKTYPHOMY MPHU3HAKY: 3aMEIIEHUE, NPUCOEAHHEHHUE, OTILEIJICHUE.
Mexanu3msl peakiuii. CiocoObl pa3pbiBa CBA3M yriiepoa-yriepoa. CBOOO HbIE pauKaiibl, HyKJI€O(QUIbI U 3JIEKTPODUIIBL.
Knaccudpukanuss opraHmdeckux BemlecTB M peakuuid. OCHOBHBIE Kiacchl OpraHMYecKux coenuHeHudl. Kriaccudukanus
OpPraHUYECKUX COECIUHEHUI MO (YHKIIMOHAIBHBIM IpynnaMm. DJEKTPOHHOE CTPOCHHE OpPraHWYECKUX BellecTB. B3anMHoe BiusHUE
aTOMOB U Tpymn aToMoB. MHaykTuBHbIN 1 Me3oMepHbIi 3pdekThl. [Ipeacrapnenne o pesoHance. HoMeHkaTypa opraHUYecKux
BeulecTB. MexayHaponHas (cucTeMaTHuYecKas) HOMEHKJIATypa OpraHMYeCKUX BEILECTB, €€ MNpUHIMNbL. PannoHanpHas
HOMeHKJIaTypa. OKHUCIIEHHE U BOCCTAHOBJIEHUE B OPraHUYECKON XUMUMU.

Tema 3. YriieBoaopoant
A 1 Kk a H b1. CTpoeHue MoJieKyibl MeTaHa. [Tonstue o koHdopmarmsax. O01Ias XapakTepucTUKa Kiacca, GU3NUYeCKue 1 XUMUUECKUE
CBOMCTBa (ropeHue, KaTaJUTUYECKOE OKHUCJIEHHE, TajJOr€HUPOBAaHUE, HUTPOBAHHME, KPEKWHT, MNHUPOIH3). MeXxaHu3M peakuuu
XJIOPUPOBaHUsI MeTaHa. AskaHbl B npupoae. CHHTETHYECKHE CIOCOObI MOJIYYEHHS alKaHOB. MeTonbl MOJIyYeHHS alKaHOB W3
aJKWIrajgoreHuioB (peakius Bropiia), nekapOOKCHUIUPOBAHUEM COJIeH KapOOHOBBIX KHUCJIOT M DJIEKTPOJU30M PACTBOPOB COJICH
KapOOHOBBIX KUCIOT. [[ppuMeHeHune ankaHoB.
Il v knoamnk aH bl. O0nias xapakTepucTuKa Kiacca, pusudeckue cBoiicTBa. Buabl nzomepun. HanpspkeHHbIe M HEHAIIPSKEHHBIE
LUKJIbl. XMMHYECKHE CBOMCTBA HUKIIONPOIIaHa (TOpEeHHE, THAPUPOBAHNE, IPUCOEIUHEHUE TaJIOTEHOB, FAJION€HOBOIOPOOB, BOABI) U
LMKJIOTeKCcaHa (TOpeHue, XJI0pupoBaHKe, HuTpoBaHue). [lonyyeHne NUKI0aIKaHOB U3 aIKaHOB U AUTaJOT€HaJIKaHOB.
A 1 k e H bl. OOmas xapakrepucTtuka kinacca. CTpoeHue MOJEKyJbl 3TuieHa. Du3ndeckrue CBOMCTBA alKeHOB. | eomeTpuueckast
M30MEpHUsl AJIKEHOB. XHMHUYECKHE CBOMCTBAa ajKEHOB. Peakuum mnOpuCOEOMHEHUs 10 KpaTHOM CBSI3M — TUIPUPOBAHUE,
rajJloreHupoBaHue, ruaporajoreHupoBanue, ruaparanus. [IpaBuno MapkoBHUKOBA U €r0 OOBSICHEHHE C TOUKH 3PEHHUS 3JIEKTPOHHOM



Teopuu. B3anmopeiicTBue aakeHOB ¢ OPOMOM M XJIOPOM B Ia3oBoH (pa3e uiau Ha cBeTy. OKHUCIIEHUE aJIKEHOB (TOpEHHE, OKUCIICHUE
KHACJIOPOJIOM B IPUCYTCTBUU XJIOpUJAa MaJUIajaus, HOJ JAECUCTBUEM cepedpa, OKUCIEHHE TOpSYMM IOAKUCIEHHBIM PpPacTBOPOM
IepMaHraHata Kaiaus, okucieHue no Baruepy). [lomumepuzanus. IlonyueHue ankeHOB U3 alKaHOB, AJIKWITAJIOIEHHJIOB U
JUTAJIOTeHANIKaHOB. [IpuMeHeHne 3TuieHa U ponwIeHa.
A n1xapgue H bl Kinaccupukanusa nueHoBbIX yrieBojoponoB. ConpsbkeHHble nueHbl. PU3nyYecKkue U XMMHUUYECKHUE CBOMCTBa
OUBUHWIA U u3onpeHa. 1,2- u 1,4-npucoenunenue. [lonmumepuzanusa. Kayuyku. Bynkanusamnus kayuaykoB. Pe3una u 2300HuT. CuHTE3
OyTtaaneHa u3 OyTaHa M 9TaHOJA.
A 1 x u H bl. O0Omas xapakrepuctuka. CTpoeHre MOJIEKyIbl alleTiieHa. dusnueckue 1 XMMUYECKUE CBOMCTBA alKWHOB. Peakiuu
IIPUCOEIUHEHNS TAIIOTEHOB, TaJOT€HOBOAOPOJIOB, BOAbl. I mapupoBanue. Tpumepuszaums u auMepusanus aneruneHa. Kucnorssie
CBOMCTBA QJIKUHOB C KOHLIEBOM TPOHOU CBA3BI0. AueTminnabl. OKUCIEHUE aIKWHOB PaCTBOPOM NepMaHraHarta kaius. [I[pumenenue
aneruieHa. KapOuaneiii Mmetoq nosydenus aetwieHa. [luponus merana. CUHTE3 alIKWHOB alKUIMPOBAHUEM ALIETHIIAOB.
A p e H bl llonstue 06 apomatuuyHoctu. IIpaBuno Xrokkens. BeH30q — CTpPOEHHE MOJIEKYJIbI, (PU3NYECKHE CBOMCTBA.
['omonoruueckuii pan Oenszona. M3omepus Au3aMeleHHbIX OCH30JI0B Ha IMpHUMEpPE KCUIIOJOB. Peakuuu 3aMmelieHuss B O€H30JbHOM
aape (raJloreHupOBaHUEe, HUTPOBaHUE, ajlKWiIMpoBaHue). Peakuuu npucoeauHenus K OeH30idy (TMApUpPOBaHME, XJIOPUPOBAHHME Ha
cBeTy). OCOOEHHOCTH XUMHUM ankuiaOeH30i0B. IIpaBuia opueHTalMM 3aMecTUTENleH B peakuusx 3amelleHus. bpoMupoBanue u
HUTpOBaHue Toiyosia. OKUCIEHNE aIKIIIOEH30JI0B pacTBOPOM IepMaHIraHarta Kaius. ['amoreHupoBaHue alkuiIOEH30JI0B B OOKOBYIO
uenb. Peaknus Brop-
na—®PuUTTHUra Kak MeToJl CUHTE3a aJIKUII0eH3010B. CTHPOJI KaK MPUMEP HEMPEIEIbHOI0 apOMaTHYECKOIO COEIMHEHUSI.
[lpupoAHBEUCTOUYHUKUYTIEBOAOP OO0 B. [Ipupoanbil U MOMyTHBIM HEPTSIHBIE ra3bl, UX COCTaB, UCIOJIb30BaHUE.
Hedtb kak cMmech yrieBogopoaos. [lepsuunas u BropuuHas nepepadotka Hegtu. Pupopmunr. KamMeHHbIH yroiisb.
'eHeTnyecKasCBA3BMEXKAYpPA3JUUHBIMUKIACCAaMUYTI€BOAOpPO A0 B. KauecTBeHHbIE peakini Ha
HETIPEEIbHBIE YTIEBOI0POIBI.
'amoreHoOonpoOuU3BOAHBEYTIEBOIOD OO B. Peakuuu 3aMelieHns rajJoreHa Ha THMAPOKCHII, HUTPOTPYIIIY,
nua”orpynmy. /JledictBue Ha rajmoreHnpoOM3BOJIHBIE BOJHOIO M CHUPTOBOTO pacTtBopa mienoud. CpaBHEHHE pPEaKIIMOHHOU
CIIOCOOHOCTH aJKWJI-, BUHWI-, PEHUI- U OCH3MWITAIOTeHUI0B. Vcrionb30BaHre rajJoreH Npou3BOJHBIX B OBITY, TEXHUKE U B CUHTE3€.
[loHATHE O MATHUMOPraHUYECKUX COCNUHEHUAX. [loydeHne ankaHoB BOCCTAHOBIEHUEM
HMOJAJIKAHOB MOJI0BOAOPOAOM. MarHMiOpraHuyeCcKrue COCIMHEHHUS.

Tema 4. Kuciopoacoaep:xaiue opranudecKkue coeuHeHMs!
C n u p T bI. HoMeHknaTypa u uzoMepus cnupToB. TOKCHYECKOE IEMCTBHME Ha OPraHU3M METaHOJa U 3TaHoja. PU3NYEeCKUe CBOCTBA
IIPEAEIIBHBIX OJHOATOMHBIX COUPTOB. XMMHUYECKHE CBOKMCTBA CIIUPTOB (KHCIIOTHBIE CBOMCTBA, PEAKLIMU 3aMEILEHUS THAPOKCUIBHOU
IPYNIIBI HA TaJOreH, MEXMOJIEKYJIIpHAs U BHYTPUMOJIEKYJISIpHAs JeruapaTanus, OKUCICHNE, PEAKIIMKU YIIE€BOAOPOIHOIO PaauKaa).



Anxoronsatel. ['maponus, ankuwiupoBaHue (CHHTE3 NPOCThIX 3¢GupoB N0 Bunbsimcony). [IpombllieHHBIM CHHTE3 METaHOJA.
MHoroatoMHbie CHOUPTHL. ODTUICHTIUKOIb U TIULEPUH, UX (QU3NYECKHe W XUMH4Yeckhe cBoWcTBa. CHHTE3 JHOKCaHa U3
ATUICHTIUKOIS. TOKCHYHOCTD ATHIIEHT KOsl KauecTBeHHast peakiids Ha MHOTOaToMHbIe ciupThl. [IpocThie 3gupbl Kak U30Mepbl
peneNbHbIX OAHOATOMHBIX CIUPTOB. CpaBHEHHE WX (U3MUECKUX U XMMHUYECKHUX CBOMCTB co cnupTaMu. Peakiusi paciiersieHus
POCTHIX 3(UPOB UOJIOBOTOPOJIOM.

® e H o 1 bl. HoMenkiatrypa u uzomepus. B3auMmHoe BiaMsiHuE rpynn aTroMoB Ha mpumepe (enona. Ouznueckue U XUMHUYECKHUE
cBoiicTBa (peHONa M Kpe3osoB. KucimoTHbIe cBoOcTBa ()EHOJIOB B CpPaBHEHHWW CO CIUPTaMH. Peaknuu 3aMemieHds B OCH30JIbHOM
KoJIbIle (raoreHupoBanue, Hutpoanue). Oxucnenue ¢penonon. KauectBennsie peakiuu Ha penon. [Ipumenenue denona.
KapOoHunpHBECOECAUHEHHU . DICKTPOHHOE CTPOCHHE KapOOHUIILHOU TPYMIbl. ATbACTUABl U KETOHBI. PU3NYECKHUE
CBOMCTBa (hopManbAeTuaa, aleTanbIeruaa, aietona. [IoHsaTHe 0 KeTO-eHOJIBHON TayTOMEepUn KapOOHUIIBHBIX coequHeHnH. Peakunu
MIPUCOEIMHEHUS BOJBI, CIIMPTOB, IMAHOBOAOPOAa U ruApocyibduTa HaTpusi. CpaBHEHHE PEAKLIMOHHON CIIOCOOHOCTU albJAETUI0B U
KETOHOB B PpEAKIMAX NPHUCOEIMHEHUsA. Peaknuu 3aMeleHrs aToOMOB BOJOPOJAa MPH  O-yTJIEPOAHOM aTOME Ha TaJIOTEH.
[Honumepuzanus popmanbaeruga u anetanbaeruga. CHHTE3 COUPTOB B3aUMOJEHCTBUEM KapOOHUIIBHBIX COEAMHEHUI C PEaKTUBOM
['punbspa. OxucieHve KapOOHWIBHBIX coeAuHeHW. CpaBHEHHE OKHCICHUS ajbJCTHIOB M KETOHOB. BoccraHnomieHue
KapOOHWJIBHBIX COEIUHEHUN B crupThl. KauecTBeHHBbIE peaklMd Ha ajbJACTUIHYIO Tpynmy. Peakuuu anbaoJIbHO-KPOTOHOBOM
KoHieHcaruu. OcobeHHoCTH (hopMabie-

rujaa. Peakiust hopmanbieruaa ¢ peHoaoMm.

KapOoOHOBB EKHCIOT Bl. JNEKTPOHHOE CTPOCHHE KAPOOKCHIBHOM TIpynmbl. ['OMOJIOrHYECKU psi MpenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT. Du3nyeckre CBONCTBA KapOOHOBBIX KHCJIOT Ha MpPUMEpPEe MYpaBbUHOM, YKCYCHOM,
MPONMMOHOBOM, MAJIbMUTHHOBOW M CTEApUHOBOM KHCIOT. XUMHUYECKHE CBOMCTBAa KAapOOHOBBIX KHUCIOT. KuHCIOTHBIE CBOMCTBA
(M3MEHEeHHE OKPACKU MHAMKATOPOB, PEAKLMU C aKTUBHBIMU METAJJIAMU, OCHOBHBIMH OKCHJIAMH, OCHOBAaHUSIMHU, COJISIMU). MI3MeHeHue
CUJIbl KapOOHOBBIX KUCJOT NPH BBEICHHUM JOHOPHBIX M AKUENTOPHBIX 3aMmecTtureneil. B3zaumopneiicTBue kapOOHOBBIX KHUCIOT CO
criupTamu (peakius srepudukanum). 'anoreHupoBanue kKapOOHOBBIX KUCJIOT B OOKOBYIO 11eT1h. OCOOEHHOCTH MYyPaBbUHOU KHCIOTHI.
Baxneiliue mnpencraBuTeNM Kiacca KapOOHOBBIX KUCIOT W WX mOpuMmeHeHue. [loydeHue MypaBbUHONW U YKCYCHOM KHCJIOT B
MPOMBINUIEHHOCTU. Bpicme kapOoHOBbIe KHUCIOTHL. [llaBeneBas KuciaoTa Kak NpeICTaBUTENb JAUKAPOOHOBBIX KHCIOT.
[IpeacraBnenre 0 HENMpPENENbHBIX M apOMATHYECKUX KHciIoTaX. OCOOEHHOCTHM MX CTPOEHUS M CBOMCTB. 3HAUEHUE KapOOHOBBIX
KHCJIOT.

OyYHKIUOHANBHBIENIPOU3BOAHBEKAapPOOHOBBHIXKHCIO T. [lomydeHne XaopaHruApUI0B U aHTUIPUAOB KUCIIOT, UX
ruaposn3. [lomydeHnue crnoxHbIX A(UPOB C HCIOIH30BAHUEM XJIOPAHTUIPHUIOB M AHTHAPUIOB KHUCIOT. CIOXKHBIE 3PUPHI Kak
M30Mephl KapOOHOBBIX KUCIOT. CpaBHEHUE (PU3NUECKUX CBOMCTB U PEAKITMOHHOW CITOCOOHOCTH CIIOKHBIX A(DUPOB U M30MEPHBIX UM
KapOOHOBBIX KUCIOT. ['uaponn3 cnoxubix 3¢upoB. CHHTE3 CIOXHBIX 3(PupoB GpeHosnoB. CnoxkHbIe F3(UPHI HEOPTAHUIECKUX KUCIIOT.



Hutpornmunepun. Amubl. Conu KapOOHOBBIX KUCIIOT, UX TEPMHUUECKOE Pa3NI0KEHHUE B MPUCYTCTBUU 1esiour. CUHTE3 KapOOHWIbHBIX
COCIMHEHUI Pa3JI0KEHUEM KaJbIIUEBBIX COJIEH KapOOHOBBIX KUCIIOT.
Tema 5. A30T- 1 cepocoep:kalue coeInHeHUus

Hutpocoeannenus. DnNeKTpOHHOE CTpOoeHHe HUTporpynmnsl. [lonydenne HuTpocoennHeHuid. B3ppiBuaTeie BeniecTna.
A M u H bl. U30Mepus amuHOB. [lepBrUYHbIE, BTOPUYHBIE U TPETUYHBIE aMUHBL. DU3NYECKUE CBOMCTBA MPOCTEUIIINX AMUHOB. AMUHBI
KaK OpraHndeckre ocHoOBaHMSA. CONM alKWJIaAMMOHUS. AJIKWIMPOBAHUE W alWJIMPOBAHHE aMUHOB. Peakunu aMHMHOB C a30TUCTOM
KHCJIOTOM. ApoMaThyeckre aMuHbl. AHWIWH. B3anMHOE BIMSHUE TPYII aTOMOB B MOJIEKYJE€ aHHUJIMHA. XHMHYECKUE CBOWMCTBA
aHWINHA (OCHOBHBIC CBOWCTBA, PEaKIMU 3aMEIICHUS B apOMaTHUYECKOE SIPO, OKHCICHHE, alimpoBaHue). Jlma3ocoeqTuHEeHUsI.
[lonyyenue aMHHOB M3 CIUPTOB WM HUTpocoeauHeHud. [Ipumenenne anwinHa. Cepooprannyeckue coeauHenus. [Ipencrasinenue o
CEpPOOPraHNYECKUX COeTUHEHUSIX. OCOOCHHOCTU UX CTPOEHUS U CBOMCTB. 3HAYEHUE CEPOOPTAHNYECKUX COCTUHEHUN.
I'etTeponwuk asl. Pypad U NUPPOA KaK NPEACTABUTENN ITATUWICHHBIX T'€TEPOLUKIOB. DJIEKTPOHHOE CTPOCHHUE MOJIEKYJIbI
nuppoiia. Kucmotneie cBorictBa nupposa. [IMpuanH Kak NMpeacTaBUTENb MIECTUYICHHBIX T€TEPOLUKIOB. DJIEKTPOHHOE CTPOCHHE
MOJIEKYJIbl nupuanHa. OCHOBHBIE CBOWCTBA NUPHUAMHA, PEAKIUU 3aMElIeHHs ¢ apoMaTudyeckuM siapoM. IlpencraBinenue 00
MMMIA30J1€, IUPUIUHE, [IyPUHE, IIYPUHOBBIX U TUPUMUIUHOBBIX OCHOBAHUSX.

Tema 6. bnojiornyeckn aKkTUBHBIE BellleCTBAa
Ku p bl Kak ci0XHBIE Y3PUPHI IIHULEPUHA U BBICIIUX KAPOOHOBBIX KUCIOT. OMbUIEHUE KUPOB. ['naporenusanus kupos. Mblia Kak
COJIY BBICIIUX KAPOOHOBBIX KUCJIOT.
Y riaeBo bl MoHo- u qucaxapuabl. @yHKIKU yrieBoaoB. buonorudeckas posib yrieBooB. ['oko3a — gu3nyeckue cBOMCTBa,
TUHENHas U [UKIndeckas Gopmel. Peakimu ritoko3bl (OKHCIEHUE a30THOW KUCIIOTOM, BOCCTAHOBJICHHE B IIECTHATOMHBINA CIUPT),
KaueCTBEHHbIC PEaKLUMU Ha IIOK03Y. bpoxkenue riaoko3bl. OpykTo3a Kak uzoMep rioko3bl. Pubosa u nesokcupudosza. Ilonarue o
TJIMKO3H/IAX.
JH ucaxapmunas. Caxapo3a Kak IOpeICTaBUTENIb HEBOCCTAHABIMBAIOIIMX AMCAXapuAoB. ManabTo3a M JAKTO3a, LEI00M03a.
I'maponus nucaxapuaos. [lonydenue caxapa U3 caxapHOM CBEKJIBI.
[Tonwucaxapunasl. Kpaxman, rmukores, nemntoiioza. KauectseHHas peakius Ha KpaxMail. [ uaponus nojucaxapumaos.
HyxnmeunoBbiekucioTsl. Hykieo3uasl. Hykneornasl. HykiiennoBe KucioThl Kak npupoasbie nonumepsl. Ctpoenue JIHK u
PHK. I'maponu3 HyKJIEMHOBBIX KHCIIOT.
AMUHOKHCIOT B Kak ampoTepHbIe coennHeHus. Peakiuu ¢ kuciotamu 1 ocHoBaHUsIMHU. OOpa3oBaHHE CIOKHBIX 3(UPOB.
[Tentuasl. IlenTugHas cBs3b. AMUIHBIA XapakTep NENTUAHOM cBsi3U. ['maponu3 mentuaoB. benku. IlepBuunasi, BropuuHas u
TpeTUYHasi CTPYKTYphl OenkoB. KauecTBeHHbIE peakiuy Ha OEJIKH.

Tema 7. BbicOKOMOJIEKYISIPHBIE COCAMHEHUSA



[lorsiTHE O BBICOKOMOJIEKYJIAPHBIX BemlecTBaX. lloauMmepu3anus W TOJUKOHACHCAIMS KaK METOABl CO3JaHHsS TOJUMEPOB.
Onactomepsl. [Ipupoausiili u cunreTnueckuii kayuyk. Cononumepusanus. CoBpeMeHHbIE TUIACTUKU (TOIUATHIICH, TOJUIIPOIUIIEH,
TIOJTUCTHUPOJI, TIOTMBUHIIXIIOPU], (HDTOPOIIACT, MOJUATIIICHTEpe]TanaT, akpii-0yTaaueH-CTUPOIbHBINA TIACTHK, MTOJTHKApOOHATHI).
[TpupoaHbie U CHHTETHYECKHE BOJIOKHA (0030D).

Conepsxkanue pas3jaesioB 1 TeM yueOHoro kypca 11 kiacca
Tema 1. HemeraJibl

Bopopona. Ilonyuyenue, ¢puznyeckne U XMMUYECKUE CBOMCTBA (peakinu C METaJIaMH M HEMEeTalslaMU, BOCCTAHOBJICHHE OKCHJIOB U
cosieil). ['mapuasl. TOMIMBHBIE A7IEMEHTHI.
I'anorennl. OOmIasi xapakTEepUCTHKA 3JIEMEHTOB TilaBHOW mnoarpymmbl VII rpynnbl. @u3znyeckue CBOMCTBA MPOCTHIX BEILIECTB.
3aKOHOMEPHOCTH U3MEHEHUSI OKUCIUTENbHON aKTUBHOCTH TaJIOT€HOB B COOTBETCTBUH C MX TOJIOKEHUEM B MEPUOJIUUECKON TabIuUIe.
[Topsimok BBITECHEHUS TajJOr€HOB M3 PACTBOPOB TAJIOTCHUIOB. XJIOp — IMOJY4YEHUE B MPOMBIIUIEHHOCTH U JIA0OPATOPHUH, PEAKIINH C
METaJJIaMH ¥ HeMeTauiamu. B3anmoneiicTBre xJjiopa ¢ BOJAOW U pacTBOpaMH 1ienouei. [{enHol MexaHnu3m peakiuu B3auMOACHCTBHUS
xJjiopa ¢ BogopoaoM. O6e33apakuBaHle MUTHEBOM BOJIBI XJIOPOM. XpaHEHHE U TPAHCHOPTUPOBKA XJiopa. KuciaoponHelie coemHeHns
xJjiopa. [ MmoxXaopuThl, XJIOpaThl U MEPXIIOPATHI KAK TUITUYHBIC OKUCTUTENH.
Ocobennoctn xumuu (ropa, Opoma u mona. KauecTtBeHHas peakuus Ha uoA. ['amoreHOBOIOpOAbBI — TMOJYYEHHE, KUCIOTHBIE W
BOCCTAHOBUTEJBHBIE CBOWCTBA. XJIOPOBOAOPOA. ['amoreHoBomOpOaHBIE KHUCHOTHI M HX conu. CosHas KHUCIOTa W €€ COJIH.
KauecTBeHHbBIE peaklMy Ha rajloreHu1-uoHbL. [[puMeHeHne rajJoreHoB U X BaXKHEUIIUX COCAUHECHUMN.
DJieMeHTBI MOATrPYyNNbI Kucjaopoaa. O0mias xapakTepucTUKa 3JIEMEHTOB TiaBHOU noAarpynmbel VI rpynmnel. dusnyeckue CBOMCTBA
mpocThix BemiecTB. O30H Kak aimoTrpomnHas Moaudukanus kuciopopa. llomydenne o3ona. OzoHaTtopbl. O30H Kak OKHCIUTENb.
Ilo3uTBHAs U HeraTMBHas POJb O30HA B OKpYXKaroulen cpene. BzanmmonenictBue 030Ha ¢ ankeHaMu. CpaBHEHHE CBOWCTB O30HA H
kucnopoaa. Boaga u nmepokcua Bogopoaa Kak BOJOPOJHBIE COEAMHEHHS KHACIOPOIa — CpaBHEHHE CBOMCTB. Ilepokcua Bomopona kak
OKUCHHUTENb W BoccTaHoBUTENb. [lepokcuapl MeramnoB. Ilonstue 00 opranmyeckux nepokcuaax. Cepa. AJIOTpONMs Cephl.
du3znyeckre U XUMUYECKHUE CBOMCTBA cephbl (B3aMMOJEHCTBHE C MeETaUIaMH, KUCJIOPOAOM, BOJOPOAOM, PacTBOpaMH IIEIOYEH,
KHCIIOTAMU-OKUCIUTENAMHE). B3anmoseiicTBre cepbl ¢ CyabGuToM HaTpus ¢ oOpazoBaHueM Tuocyibdara HaTpus. CepoBomopos —
MOJIy4eHHUE, KUCIOTHBIE U BOCCTaHOBUTENbHBIE CBOMCTBA. Cynbbusl. Jucynsdan. [Tonarue o momu- cynbhunax. CepHUCTHIN ra3 Kak
KUCJIOTHBIA OKcHJ. OKHUCIUTEIbHBIE M BOCCTAHOBUTEIBHBIE CBOMCTBAa CEPHUCTOro Tra3a. llomyueHue cepHUCTOrO rasza B



NPOMBIIIEHHOCTH U Jabopatopuu. CepHucras kucinora u ee coid. Cepubii anruapun. Cepnas kucnora. CoiicTBa
KOHIICHTPUPOBAHHOW W pa30aBiICHHON CEpHOM KHUCIOTHI. JleMCTBHE KOHIIEHTPUPOBAHHOM CEPHOM KHCJIOTHI Ha caxap, MeTasulbl,
HeMeTasuibl, cynbhuasl. Tepmudeckas ycTOMUMBOCT cylbdaTtoB. Kpuctammoruapars! cynbdaToB MeTaiioB. KauecTBeHHas peakius
Ha CEPHYIO KUCJIOTY U €€ COJIH.

JIeMeHThI NOArpynnbl a3ora. O0nas XapakKTepUCTHUKA HIEMEHTOB I1aBHOM noarpymmsl V rpynmsl. u3ndeckrue cBOWCTBA MPOCTHIX
BelIECTB. A30T U ero coequHeHus. CTpoeHre MoJeKysbl a3oTa. OU3nyeckue U XMMHYECKHE CBOWCTBa a3ora. Ilomydyenue a3ora B
MPOMBINIJICHHOCTH W Jaboparopuu. Hutpuapl. AMMuak — ero mnoiydyeHue, (uU3MYECKhe M XHUMUYEeCKue CBOHCTBA. OCHOBHBIE
CBOIMCTBAa BOJHBIX PACTBOPOB aMMHaka. AMMHAK Kak BOCCTAHOBHUTEIb. B3auMoelcTBUE aMMHaKa C aKTUBHBIMUA METaIaMU. AMH/]T
HaTpus, ero ceorcrBa. Comu amMmoHus. [loBeneHne coneil aMmmMoHMS npu HarpeBaHud. KadecTBeHHas peakuus Ha MOH aMMOHUS.
[Ipumenenne ammuaka. OKcuzbl a30Ta, WX HoiyuyeHue M cBoictBa. Okcun azora (I). Oxucnenne okcuna azora (II) xucmopogom.
Humepuzanus okcuaa azota (IV). Azotucras kuciora u ee coiau. HUTPUTHI Kak OKUCIUTENN U BOCCTAHOBUTENH. A30THAsI KUCIIOTa —
(¢u3nUecKue U XUMHUYECKUE CBOMCTBA, MOJyYEeHHUE. A30THAsA KUCJIOTa KaK OKUCIHTENb (OTHOLIEHUE a30THOM KUCIOTHI K METalaM H
HEMeTaulaM). 3aBHCHUMOCTh MNPOAYKTa BOCCTAHOBJIEHHS a30THOM KHCIIOTBI OT AKTUBHOCTHM MeETajula M KOHUEHTPAIMU KHCIIOTHI.
[loHsiTHE O KATUOHE HUTPOHHMSI.

Oco0eHHOCTh B3aMMOJEHCTBUSA MarHus U Mapraiia ¢ pa30aBlIEeHHOM a30THOM KUCIOTON. HUTpaTel, MX (pU3HUECKHME U XUMUYECKHE
CBOMCTBA (OKUCIUTEIbHBIE CBOMCTBA U TEPMUYECKAsl yCTONUYHUBOCTh), IPUMEHEHHUE.

docdop u ero coenunenus. Ammorponusi pochopa. @uznueckue croiictBa pochopa. Xumuueckue cpoiictBa dochopa (peakiuu ¢
KHCJIOPOJIOM, TaJloTeHaMH, METaJllIaMH, CJIOKHBIMHU BEILECTBAaMHU-OKHCIUTENIAMH, menoyamu). [lonydyenue u npumenenue gocdopa.
Xnopunel ¢docdopa. Pochun. Dochuasl. Pochopubiii anruapua. OprtodochopHas m MeradocdopHas KHCIOTBI M HX COJH.
KauecTBennas peakius Ha optodocdartel. Paznoxenue oprodochopHoit kuciorel. [Ipumenenne GpochopHOil KUCIOTH U €€ COJeH.
buonoruueckas poinb docdaros. [Tupodochopras kucnora u nupodocdater. Oxcun dhocdopa (I1), pochopucras kucnora u ee comu.
docdopHOBATUCTASI KUCIIOTA U €€ COJIH.

IMoarpynna yraepoaa. O61asi xapakTepuCTHKa 3JI€MEHTOB IIaBHOM moArpynisl [V rpymib.

VYrnepon. Amnorponust yriaepoaa. CpaBHeHHE CTPOSHHs U CBOWCTB rpaduTa u anmasa. DyisepeH Kkak HoBasi MOJIEKYJISIp- Hast popma
yriaepoja. YToJjib: XUMUYECKHE CBOWCTBA, MOjydeHue u npuMeHeHue yrisa. KapOumwl. ['maponm3 kapOuja kameliug u KapOuia
amomuHug. KapOunbl mepexogHbIX MeETaioB (JKelie3a, Xpoma W JIp.) Kak CBEpXIpouHble Marepuanbl. CHHTE3-ra3 Kak OCHOBA
COBPEMEHHOM MPOMBINUIEHHOCTU. OKCHUIBI YTIiiepoaa.



DIEKTPOHHOE CTPOEHUE MOJIEKYJIbI YTapHOIO Ia3a. YToJb U YIapHbIM ra3 Kak BOCCTAHOBUTENMU. Peakius yrapHOro rasa ¢ pacijiaBaMu
menoueit. Cunres popmuaroB. OO6pa3oBaHuEe yrapHOIo rasza IpHu HEMOJIHOM CrOpaHuM yrisi. buonorndeckoe neicTBUE yrapHOro rasa.
[lony4yeHue U NpUMEHEHHUE YTapHOIO rasa.
VYraekucnelii ra3: MOJIy4eHHE, XUMHUYECKHE CBOMCTBAa (B3aUMOJEHCTBUE YIJIEKUCIOIO raza C BOJOM, IIeI0YaMH, MarHueM,
MEPOKCUAAMHU METAJUIOB). DJIEKTPOHHOE CTPOEHUE YIVIEKUCIIOrO ra3a. YToibHas KUcioTa U ee coiu. KapOoHaTel U ruipokapOOHaThI:
WX MOBeJIeHUE NpHU HarpeBaHuu. KaduecTBeHHas peakius Ha KapOoHaT-MoH. HaxoxaeHue kapOOHATOB MarHus U KajabLusl B IPUPOJIE:
KOPAJUIbL, Y)KEMUYT, U3BECTHSIKHU (M3BECTKOBBIC TOPHI, KAPCTOBBIC MEIIEPHI, CTAIAKTUTHI U CTATTATMHUTHI).
Kpemunii. Pu3nueckue 1 XUMAYECKHE CBOWCTBA KPEMHHUS.
Peaknuu ¢ yriem, KACIOPOAOM, XJOPOM, MarHMEM, PacTBOPAaMH IIEJIOYEH, cepoBOAOpoaoM. CHIaH — BOJOPOJHOE COECIMHEHHE
kpemHus. Cunmuuuabl. [lonydyenune u npumenenue kpemHusi. Okcun kpemuus (IV), ero crpoenue, ¢uznueckue U XUMHUYECKUE
CBOMCTBA, 3HAYCHHUE B IIPUPOJE U NMPUMEHEHHE. KpeMHueEBbIE KUCIOTH U UX cOolM. ['maponn3 cunukaroB. CUIMKAaTHbIE MUHEPAJbl —
OCHOBA 3€MHOM KOPBI. AJTFOMOCHJIUKATHI.
Bop. Oxcun 6opa. bopnas kuciora u ee conu. bypa. Bogopoansie coenunenust 6opa — 6opansl. [I[puMenenue coeiuHeHuii 6opa.
baaropoansie (MHepTHBIE) ra3bl. OOIIas XapaKTEPUCTHKA JIeMEeHTOB r1aBHOUM noarpynnsl VIII rpynnsl. OcoOEHHOCTH XMMUYECKUX
CBOMCTB. [IpumMeHeHue 0J1aropoIHBIX Ta30B.
Tema 2. O0mue cBOMCTBA METAJLIIOB

OO0mmii 0030p 3J1IeMEeHTOB — MeTaJ10B. CBOMCTBA MPOCTHIX BEHIECTB-METAIIOB. DJIEKTPOXUMUYECKUN PSAJT HAPSKEHU METAJIOB.
Metannnueckue Kpuctajunueckue pemeTku.CraBel. XapaKTepucTHKa HanboJiee U3BECTHBIX cIiaBoB. [loyueHne u nmpumMeHeHue
METAJLJIOB.

Tema 3. Mera/uuibl IJIaBHBIX NOATPYIIT
Ilesouynbie MeTawbl. O01as XapaKTepUCTHKA 3JIEMEHTOB IJIaBHOM moarpynnbl I rpynmnsi. CBOMCTBA MIETOYHBIX METAJIIOB.
Pacnio3HaBaHue KaTHOHOB JINTHSI, HATPUSA U Kaynsl. HaTpuii u kanii — NMpEeACTABUTEINHN IIEJIOYHBIX METAIIOB. XapaKTepHbIE PEAKIIUU
HaTpus U Kanus. [lorydyeHne menoyHpIX MeTauIoB.
Oxcunpl 1 nepokcuabl Hatpusd U kanus. CoenuHeHUs HaTpus U Kanusa. Coiv HaTpus, Kajus, WX 3HAYEHUE B NPHUPOJAE U KU3HU
yenoBeka. Cola v €IKUi HaTp — BaXKHEUIIME COECUHEHUS HATPHUSL.
bepwinuii, mMarnmii, mejs04YHo3eMelbHbIe MeTaLIbl. OOIas XapaKTepUCTUKA 3JIEMEHTOB TIaBHOW mnonarpynmsl I rpynmel.
bepunnumii, Marauii, meno4Ho3emMenbHble MeTaibl. AM(OTEPHOCTh OKCHAA M TUapokcuaa Oepuwins. OKpacka IMJIaMEHU COJSIMU



IEJIOYHO3EMENbHBIX METANIOB. Maruuil 1 Kajaplui, uX o0IIas XapakTepucTuKa Ha OCHOBE MoJioxkeHus B [lepuonnueckoit cucreme
sanemenToB J[. . MenpeneeBa u ctpoenus atoMoB. [lonyuenue, pusndeckue 1 XuMUYECKUE CBOMCTBA, MPUMEHEHUE MarHus, Kajablus
U ux coearHeHnit. Cojii MarHus U Kajblvs, UX 3HAUCHUE B IPUPOJIC U KU3HU YesoBeKa. JKEeCTKOCTh BOJbI M CIIOCOOBI €€ YCTpaHEeHUS!.
AmomMunuii. PacmpocTpaHeHHOCTh B Tpupoje, (GU3HUEeCKMe W XMMHUYECKHE CBONCTBAa (OTHOIIEHHWE K KHUCJIOPOJIy, TaJloreHam,
pacTBOpaM KHUCJIOT W Teynoder, amomorepmusi). [IponsBomctBo amromuuus. [Ipumenenue amoMunms. AMGPOTEPHOCTh OKCHIA H
runpokcuia amomuaus. Conu amoMunus. [logHoe pas3noxkeHne BOAON COJeil amlOMUHUS CO CIa0bIMH JBYXOCHOBHBIMHU KHCJIOTaMH.
AJIIOMUHATBI B TBEPJIOM BHUJE U B pacTBOpe. KOMILIEKCHBIE COCTMHEHUS alTFOMUHUS.
OuioBo u cBuHen. Ou3nyUecKue W XMMUYECKHE CBOWMCTBA (peakiuu ¢ KUCIOPOaOM, Kuciotamu), npumenenue. Comnu ososa (I1) u
ceuHia (I1). CBUHIIOBBIN aKKyMYJISTOD.

Tema 4. MeTa/iibl NOOOYHBIX MOATPYIII
O6mias xapaktepuctuka nepexoAaHbsix MeramioB [—VII rpynn. OcoOGeHHOCTH CTpOEHUs aTOMOB IMEPEXOHBIX MeTayioB. OOue
¢du3nUecKue U XUMHYECKHE CBOMCTBA. [I[puMeHeHe MeTasioB.
Xpom. Ousznueckue cBOMCTBA XpoMa. XUMUYECKUE CBOMCTBA XpoMa (OTHOIIEHUE K BOJSIHOMY IMapy, KUCIOPOAY, XJIOPY, pacTBOpam
kucior). [lonmydenue u npumeHnenune xpoma. CoenuHenusi xpoma. M3MEHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX U KHUCJIOTHO-
OCHOBHBIX CBOMCTB OKCHJIOB U THUJIPOKCHJOB XpOMa C POCTOM CTENEHU OKHUCIEHUA. AMQPOTEpHbIE CBOWCTBA OKCUIA M THUIPOKCH]IA
xpoma (IIT). Oxucnenue comneit xpoma (I11) B xpomatsi.
B3auMHble mepexonpl XpoOMaToOB M IUXPOMATOB. XpOMaTbl M AUXPOMAThl Kak okuciautend. [lomHOe pasimoxeHue BOIOW Coier
xpoma (1) co c1abbiMu JBYXOCHOBHBIMU KHCIOTaMU. KOMITJICKCHBIE COEIUHEHUS XPOMA.
Mapraneun. dusnueckue cBOMCTBa Maprasiia. XMMHYECKHE CBOMCTBa MapraHiia (OTHOIIEHHE K KHUCJIOpPOAY, XJOpYy, pacTBopam
kucioT). Ilomydyenne u npumenenue mapranua. Oxcua Maprasna (IV) kak okucnurens U katanuzarop. IlepMaHraHaT kKaius Kak
okuciurenb. Okcun u ruapokcun mapranna (I1): momyuenune u cporictBa. Coenubenust mapranma (I11). Manranat (V1) kamus u
ManraHat (V) Kajms, uX moJydeHue.
Kene3zo. Haxoxnenne B mpupoje. 3HAUYCHUE >Kejie3a Il OopraHu3Mma 4YesjoBeka. PuU3MyYecKUe CBOMCTBA Kejie3a. XHMHYECKHe
CBOMCTBA KeJie3a (B3auMOJECHCTBUE C KUCIOPOIOM, XJIOPOM, CEPOM, YTIIEM, BOJIOM, KUCIOTAMH, PACTBOPAMHU COJIEH ).
CmaBel kene3a ¢ yriepogom. llomyuenue u npumeHenue xene3a. CoenuHeHus: xeneza. CpaBHEHHE KHUCIOTHO-OCHOBHBIX U
OKHCITUTEIIbHO-BOCCTAHOBUTEIILHBIX CBOMCTB rujpokcua xenesa (1) u ruapokcuna xenesa (I11). Conn xenesa (I1) u xene- 3a (111).
Mertonasl niepeBoaa coieit xenesa (II) B conmu xenesa (III) u o6patHo. [lomHoe pasnoxenue Bomou cosneit xkenesa (II1) co crmabbiMu



JIBYXOCHOBHBIMHU KucloTamu. OKHCIIUTEIbHBIE CBoOMcTBa coenuHeHuit skenesa (III) B peakuusx ¢ BOCCTAaHOBUTENSAMHU (MOIUIOM,
CEepOBOIOPOAOM M Meabto). lnanuaHaeie KoMIUIeKchl kene3a. KauecTBeHHble peakiuu Ha noHbl xkesesa (1) u (III). depputsl, ux
NOJIyYEHUE U IPUMEHEHUE.
Menb. Haxoxnenue B mpupone. buonorunyeckas posib. dusnyeckue M XUMHUYECKHE CBOWMCTBA (B3aUMOJECHCTBUE C KHUCIOPOJOM,
XJIOPOM, CEpOM, KHCIOTaMH-OKUCIHTEIIMH, xiopuaoMm skenesa (l11)). B3aumoneiicTBue Menn ¢ KOHICHTPHUPOBAHHBIMH COJISTHOM,
OpOMOBOOPOTHON M MOIOBOJOPOTHON KHcaoTamu Oe3 mocTyma Bo3ayxa. [lomydenue m nmpumenerne mean. OKCUA W TUIAPOKCHI
Menu (II). Comu meau (II). Menubiii kynopoc. Ammuakatel meau (I) u menu (II). Ilonyyenue oxcuna menu (I) BoccTaHOBIEHHEM
rugpokcuaa meau (I1I) rmroko3oi. [Tonyuenue xaopuaa u noauaa meau (1).
CepeOpo. Pusnueckue U XMUMHYECKHE CBOWCTBa (B3aMMOJIEWCTBHE C CEPOBOJOPOJIOM B MPUCYTCTBUHM KHUCIOPOJA, KUCIOTAMU-
okucautensmMu). OcaxaeHue okcuaa cepebpa mpu JCHCTBUU IIEJIOYM Ha CoJin cepedpa. AMMHAaKaThl cepedpa Kak OKHCIUTEIH.
KauectBennas peaxiusi Ha HOHBI cepedpa. [Ipumenenue cepedpa.
30s10T0. DPU3HUECKUE U XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C XJIOPOM, «LAPCKON BOJIKOW»). 30J0TOXJIOPOBOJOPOAHAS KUCIOTA.
I'uapoxkcup 3o0n0ta (III). Kommekcst 3010Ta. CiocoObl BeIIECICHUS 3010Ta U3 30JJ0TOHOCHOU Mopoibl. [IpuMenenue 3o10ta.
Hunk. Ouznyeckue U XMMUYECKUE CBOMCTBa (B3aUMOJICUCTBUE C rajJOT€HAMU, KUCIOPOJOM, CEpOM, BOJOW, pacCTBOpaMU KUCIOT U
mienoueit). [lonyuenue u npumMeHeHne MHKAa. AMGOTEPHOCTh OKCUJIa U TUAPOKCUA ITMHKA. BakHeme coiv UHKA.
Pryrb. ®usnyeckre W XUMHYCCKHE (B3aMMOJCHCTBHE C KHCIOPOJIOM, CEPOH, XJIOPOM, KHCIOTAMH-OKHUCIIUTENISIMH) CBOWCTBA.
[Tony4yenue ¥ NpUMEHEHHE PTYTH. AMalibraMmbl — CIUIaBbl pTyTH ¢ MeTauiamMu. Okeun pryTH (1), ero momyuenue. Xiopua U HOaUA
prytu (11).

Tema 5. CTpoenue BemecTBa
ATOMHO-MOJIEKYJIAPHOE y4YeHHe. BemecTtBa MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTpoeHUs. KaueCTBEHHBI M KOJWYECTBEHHBIN
CcOoCTaB BellecTBa. MoJsIpHass M OTHOCHUTEINIbHAS MOJIEKYJISIpHAs Macchl BemlecTtBa. MOJbHAs OJAS M MaccoBasl JIOJS DJIEMEHTa B
BEILIECTBE.
Crtpoenue aroma. Hyxkmunel. U3otomnsl. Jledekt maccsl. Tunsl paanoakTuBHOTO pacnaga. TepmosiepHblii cuate3. OTKPhITHE HOBBIX
XUMUYECKUX DJIEMEHTOB. SlnepHble peakiuu. Tumbl siIepHbIX peakuuid: JeneHue U cuHTe3. CKOpOCTh peaklnH pajuOaKTUBHOIO
pacnaga. I[lpumeHeHue paaMOHYKIMIOB B MeauuuHe. MeToa MedeHbIX aromoB. lIpuMeHeHne pagnoOaKTUBHBIX HYKIHJIOB B
reoxpoHosioruu. CoOBpeMEHHass MOJENb CTpOeHHs aroma. KopmycKyJspHO- BOJIHOBBIE CBOMCTBA 3JeKTpoHa. lIpencraBieHue o
kBaHTOBOM Mexanuke. CooTHomenue ne bpoins. Ilpunmun neonpenenenHoctu I'eiizenOepra. IloHsarre o BOJHOBOM (yHKUIHH.



KBanToBbie yucna. AtomHas opOutanb. PacnpeneneHue 3JIeKTPOHOB MO SHEPreTUYECKUM YPOBHSIM B COOTBETCTBHM C MPHUHIUIIOM
HaWMEHBIIEH SHEPTHUH, IPABUIOM XyHAa U npuHiunoM [laymnu.
OCOOCHHOCTH CTPOCHMSI PHEPreTHUECKUX YpOBHEH aToMoB O-351eMeHTOB. DieKTpoHHas KoHpurypamus aroma. Kiaccuduxanms
XUMHUYECKHX JJIEMEHTOB (S-, P-, d-, f-351eMeHThI). DJIeKTPOHHBIC KOHPUTYPAITUH TTOJIOKUTEIBHBIX U OTPULIATSIILHBIX HOHOB. OCHOBHOE
1 BO30YXK/JICHHbIE COCTOSIHUSI aTOMOB. BanieHTHBIE AJIEKTPOHBI.
[Tepuonuueckuii 3akoH. POpMyIUPOBKA 3aKOHA B CBETE COBPEMEHHBIX IMPEJICTABICHUN O CTPOCHUU aToMa. MHpPOBO33pEHUYECKOE U
HayyHoe 3HaueHue [lepuonuueckoro 3akona JI. 1. MenaeneeBa. Pagnyc aroma. 3akOHOMEPHOCTH B M3MEHEHHHM CBOMCTB MPOCTHIX
BEILIECTB, BOAOPOAHBIX COEUHEHUI, BBICIINX OKCHIOB U THIPOKCHU/IOB B IEPUOJIAX U TPYIIIAX. DIEKTPOOTPULATEIBHOCTD.
XuMu4ecKas CBsI3b. JJIEKTPOHHAS MPUPOAA XUMUYECKOW CBSI3H. Bubl Xumuueckon cBsi3u. KoBasleHTHAsI CBA3b U €€ XapaKTepUCTUKU
(oHeprusi CBsI3M, JUIMHA CBSI3W, BAJICHTHBIA YTOJI, KPATHOCTH CBSI3U, MOJSPHOCTH, MOJIApU3yeMOCTh). KoBasleHTHast HemossipHas u
noyisipHast CcBs3b. OOMEHHBI W JIOHOPHO-AKLENTOPHBIA MEXaHU3Mbl OOpa30BaHMs KOBAJEHTHOM MOJIIpHON cBs3u. [eomeTpus
MOJICKYJIbl. /[AMOJIBHBIN MOMEHT CBSI3H, JUIMOJIBHBII MOMEHT MOJEKYJbl. NOoHHas cBs3b. OTIWUHME MEXIY MOHHOW W KOBAJICHTHOMN
CBsI3bl0. Metaimnueckasi cBsi3b. BoJlopo/iHast CBsi3b U €€ BIUSHHE Ha CBOICTBA BellecTBa. MeEXMOJEKYISIPHBIE B3aHMMOICHCTBUS.
[TonsaTHe 0 cynmpaMoieKyIsIpHON XUMUM.
ArperaTHbie cocTosiHMsl BemecTBa. ['a3pl. ['a3oBbie 3akoHbl. YpaBHeHue Kralinepona—Mennaeneera. 3akoH ABOraapo. 3aKoH
00BEeMHBIX OTHOIIeHUNW. OTHOCUTENbHASI TIUIOTHOCTh Tra3oB. Cpemnsisi MossipHas Macca cMecd. CTpoeHHE TBEPHABIX —Tell:
KpUCTAJUTMUECKHEe U aMOp(HBIE BEHIECTBA. THUIBI KPUCTAUIMUECKUX PEIIECTOK: aTOMHAas, MOJEKYJSpHAas, UOHHAS, METATTUYECKas.
[Tonsarue 00 »nemMeHTapHOM sueiike. PacueT unciia HOHOB, COAEPKAIUXCS B dJIeMEHTapHOU siuelike. MoHnHbIe pagnycel. OnpenencHue
METAJJTMYECKOT0 paauyca. 3aBUCHUMOCTh (DU3NUECKUX CBOWCTB BEIIECTBA OT THUMA KPUCTAUIMYECKOW pemeTku. [Ipuunnb
MHOrooOpasus BemiecTB. COBpeMEHHBIEC MPEICTABICHUS O CTPOCHUH TBEPIBIX, KUJKUX U ra3000pa3HbIX BEIIECTB.

Tema 6. Teopernyeckoe onucaHue XMMHYECKUX PeaKIMH
Knaccupukanusi XUMHMUYECKMX PpeaKkmuil 1Mo pa3MyHbIM MpU3HAKAM CpaBHEHUS. ['OMOT€HHBIE U TETEPOTCHHBIC PEAKIIHUHU.
Knaccudukanus mo 3Haky TtemnoBoro sddexra. ObpatuMble U HeoOpatumble peakiuu. KaramuTudyeckne W HEKaTaTuTUYECKUE
peakimu. Peakiuu ¢ n3aMeHeHneM u 0e3 U3MEHEHHUS CTETICHU OKUCIICHUS DJIEMEHTOB B COCIMHECHHUSIX.
JHepreTUKa XUMHYECKHX peakuuid. TeraoBoil dQPeKT XUMUIECKON peakiuu. DHAOTEPMUIECKUE U IK30TEPMUUYECKUE PEaKIIUU.
Tepmoxumudeckne ypaBHeHUs. Terota oOpa3oBaHusl BellecTBa. 3akoH ['ecca u ciiencTBus W3 Hero. DHeprus cBsizu. [loHsarue o



BHYTpPEHHEU sHepruu u sHTanbnuu. [lonarue 06 suTponuu. Bropoii 3akoH Tepmonunamuku. @opmyna boiasiimana. DHeprust ['u66ca
Y KPUTEPUU CAMONIPOU3BOJIBHOCTH XUMUYECKOW PEAKIUU.
OoOparumble peaknun. Xumudeckoe paBHoBecue. Koncranta paBHoBecus. [IpunHumn Jle Illatenbe. PaBHOBECHBIE COCTOSIHUSA:
yCTOWYMBOE, HEyCcToWunBoe, Oe3paznuyHoe. CMelleHne XUMUYECKOrO paBHOBECHsI TOJ JIEUCTBHEM pPa3IUYHbIX (HaKTOPOB:
KOHIICHTPAIlUM PEAreHTOB WJIM IMPOAYKTOB PEAKLUHH, NABICHHs, TeMIepaTypbl. Poiib CMeleHusT paBHOBECUS B TEXHOJOTMYECKHUX
IIPOLECCAX.
CKopocTh XMMHMYECKHX PeaKIiuii, €€ 3aBUCUMOCTb OT Pa3WYHBIX (PAKTOPOB: MPHUPOJABI PEArHPYIONINX BEIIECTB, KOHIICHTPAIHH
pearupyronmx BELIECTB, TEMIIEPATypbl, HAJIWYWSA KaTalu3aTopa, IUIOMIaJAX TOBEPXHOCTH pPEArHpYyIOIIUX BelIeCcTB. Peakuuu
TOMOT€HHBIE ¥ TETEPOTCHHBIC. DJIEMEHTapHbIC PEaKuU. MeXaHu3M peakiu. AKTHBHPOBAHHBIN KOMIUIEKC (IIEPEXOJHOE COCTOSHHE).
3aKOH JEeUCTBYIOIMX Macc. KoHCTaHTa CKOpPOCTH peakuuy, ee pasMepHOCcTb. CKOPOCTh peaklUy pagrOaKTUBHOTO pacnajaa. Ilepuon
nonypacnana. IlpaBuno Bant-I'odda. Ilonstue o0 sHeprum akTuBauuu U 00 IHEPreTHUECKOM Hpoduiie peakiuuu. YpaBHEHUE
Appennyca. Karanuzatopbl ¥ KaTanu3. OHEPIrHs AKTUBAUUM KaTAIM3UPYEMOW M HEKATAIM3UPYEMOM pEakuMu. AKTUBHOCTh M
CEJIEKTUBHOCTh KaTaiau3atopa. ['OMOreHHbI W TeTepOoreHHbId KaTanu3. ['oMoreHHslii katanu3 B ra3oBod (aze. Karanutuueckoe
OKHUCJIEHHE YrapHOIro ra3a B KOHBEpTEpaxX BBIXJIONHBIX I'a30B B aBTOMOOWISAX. Pojb KaTanu3aTopoB B MPUPOAE U MPOMBIIUIEHHOM
npou3BoacTBe. DepMeHTHI Kak OMOJIOTrMYECKUE KaTalu3aTOPBbI.

Tema 7. Xumuyeckas TeXHOJI0TUsA
OcCHOBHbBIE NMPUHIUNBI XUMUYeCKOH TexHoJoruu. OOIue npeACTaBiIeHUs] O MPOMBIIIICHHBIX CIOCO0aX MOMYYEHUS XUMHUYECKHX
BEILIECTB.
IIpou3BoaCTBO CePHOI KMCJIOTHI KOHTAKTHBIM CIOCOOOM. XUMU3M npouecca. Colpbe A1l MPOU3BOACTBA CEPHOM KUCIOTHI.
TexHonormueckas cxema Mmporecca, MPoIecchl U anmaparbl. MexaHu3M KaTaTUTHYECKOTOo JeicTBUs okcuaa BaHaaus (V).
IIpou3BoacTBO ammMuaka. XuMu3M npouecca. OnpeneneHne ONTUMAIBHBIX YCIOBUHM MTPOBEACHUS peakuny. [[puHuun nupKyisamnum u
€ro peanusanus B TEXHOJOTHYECKON CXEME.
Mertanunyprusi. YepHas meraiutyprus. [Ipon3BocTBo uyryHa.
JlomeHHbIN Tporiecc (ChIpbe, YCTPOMCTBO AOMEHHOM NE€4Yd, XUMHU3M Ipoiecca). [Ipon3BoaCTBO cTaii B MapTEHOBCKOM MEYH.
[Ipon3BoaCTBO CTanu B KHUCIOPOAHOM KOHBEpPTEpPE M B dJiekTporedax. [Ipsamoint meron mosiydeHus kene3a w3 pyAsl. LlBerHas
METAJLTYpPTHs.



Opranuveckuii cunre3. [IpombinuieHHas opraHuyeckas xumus. OCHOBHOM M TOHKMM opranudeckuii cunre3. Haubomee
KPYITHOTOHHAXHBIE IPOU3BOJCTBA OPTAHUYECKUX COCTUHEHHU.
[IpousBoacTBo Metanona. [lonyyeHue ykCycHOM KUCIOTHI U (hopmanbiaeruga u3 meraHosa. [lonydenue anerara nemnonossl. Celpbe
JUTSL OpPTaHUYECKOU MPOMBIIUIEHHOCTH. [Ipo6iema 0Tx0/10B U TOOOUHBIX MPOAYKTOB. CHHTE3bl HA OCHOBE CHUHTE3- rasa.
XuMHusl ¥ 3KOJOTUSI XUMHUYECKOE 3arpsS3HEHUE OKpYXKAlomed Cpeapl W €ro IMOCHIEACTBHS. ODKOJOTHS W TpodiemMa OXpaHbI
OKpY>Karolen cpefibl. «3eJeHasD XUMUS.

Tema 8. Xumusi B noBCeTHEBHOM KU3HU
Xumust nuiy. JKupsel, 0Ky, yriaeBobl, BATaMUHBI, pepMeHThl. PaninonansHoe nutanue. [umessie qo0aBku. [lumeBbie 100aBKku, UX
Kiaccuukanus. 3anpeiieHHbIe U pa3pelieHHbIe MUIeBble 700aBKU. OCHOBBI MUIIEBON XUMHUH.
Xumus B meaunune. [lonstue o gapmaneBTuueckoit xumuu 1 apmakosoruu. Paspabotka yekapcTB. JlekapcTBeHHBIE CpeCTBa, UX
kinaccudukanug. IIpoTuBoMukpoOHBIE cpefcTBa (Cyib(paHWIAMUAHBIC TpenapaTbl U AHTUOMOTHUKH). AHAIBIeTUKH (aCIUpPHH,
aHaJbIUH, [apaleTaMoll, HAPKOTHUYECKUE AaHAJIbIC€TUKH). AHTUTMCTAMUHHBIE Tpenapathl. Bsokymwue cpeactBa. ['opMoHBI H
rOpMOHaJIbHBIEC Mpenapatbl. [[pobiaeMbl, CBI3aHHBIE ¢ IPUMEHEHHUEM JICKApCTBEHHBIX MpenapaToB. BpenHbie NPUBBIUKU U (PaKTOPHI,
pa3pyliaroiire 310poBbe (M30BITOUHOE MOTPEOJICHUE YKUPHOU MUIIH, KypPEHHUE, YIIOTPEOICHUE aTIKOTr0Jisl, HAPKOMaHUS).
Kocmernueckue u naphromMepHbie CpeicTBa.
boitoBass xumusi. [loHsTHE O MOBEPXHOCTHO-aKTHBHBIX BelleCTBax. Moromue W yucTsmue cpeacrBa. OTOeauBaromue CpeacTna.
[IpaBuna 6e3omacHol pabOTHI C €IKUMH, TOPIOYUMH H TOKCUYHBIMU BEIIECTBAMU, CPEICTBAMHU OBITOBOM XUMUMU.
[TurmenTsl U kpacku. [IpUHIUIIBI OKpAIIMBAHUS TKAHEM.

Tema 9. Xumust Ha ciry:kOe o0uiecTBa

Xumus B crpourtesiberBe ['urc. M3pects. [ement, 6eton. Kneu. [Togbop onTuManbHbIX CTPOUTEIBHBIX MAaTEPUATIOB B MPAKTUYECKOM
NEATEIIBHOCTH YEJIOBEKa.
XuMusi B CeJIbLCKOM XO03siiicTBe MuHepanbHble W opraHudeckue ynoopenus. CpenctBa 3amuTbl pacTeHuid. [lecTurusi:
WHCEKTHIIUIbI, TepOUIUAb U QyHTUIMIBI. PernesienTsl.
Heopranuyeckue marepuajbl Ctekino, ero Buapl. CUIUKaTHAs MPOMBIIUICHHOCTb. TpaJUIIMOHHBIE U COBPEMEHHBIE KEPAMHUECKUE
Marepuaiibl. CBepXnpoBojsias kepamuka. [lonsitue o kepMerax, MaTepualiax ¢ BBICOKOW TBEPIOCTHIO.

Tema 10. XumMusi B COBpEeMEHHOM HAYKH



OcobenHnoctu coBpeMeHHOM Hayku. [Ipodeccus xumuka. MeToaogoruss HAy4HOro HcciaeAoBaHus. MeTo/lbl HAy4HOTO MO3HAHUS B
xuMud. CyObeKT U 00beKT HaydHOTO TTo3HaHus. [1o- ctanoBKa pobieMbl. COop nHbOpMaIIUKM ¥ HAKOIIJICHHE (PaKTOB.

['unoTe3a u ee FKCrIepUMEHTaNIbHAs MTPOBEpKa. TeopeTnueckoe 00bICHEHHE TOJYYCHHBIX pe3yabTaToB. MHAYKIINS U e TyKITHS.
DKCIepuMeHTalbHasl MPOBEpPKa MOJYYECHHBIX TEOPETUUYECKUX BBIBOJOB C IIEJBIO PACIPOCTPAHCHHS UX Ha OoJjiee HMIUPOKUM KPYT
00BEKTOB. XMMUYECKUM aHaJIU3, CHHTE3, MOJCIUPOBAHNE XUMHUYCCKHUX IMPOIECCOB M SBJICHUNA KaK METOJa HAYYHOTO IO3H HUA.
HanoctpykTtypsl.

BBenenune B MpoeKTHYIO neaTedbHOCTh. [IpoekT. Tumbl 1 BUIBI MPOEKTOB, dTAIbl peanu3anuu npoekra. OcoOeHHOCTH pa3pabOTKH
IPOEKTOB (ITOCTAHOBKA IIeJieH, ToA00p METOAMK, paboTa ¢ TUTepaTypPHBIMU UCTOYHUKAMHU, O()OPMIICHHUE U 3aIllUTA MPOEKTA).
Nctounnku xumuuyeckor wuHdbopmanuu. [lonck xuMuueckodl wuHOOpMamMM 1O Ha3BaHUSAM, HJICHTH(GUKATOPAM, CTPYKTYPHBIM
dbopmynam. PabGota ¢ 6azaMu JTaHHBIX.

CoBpeMeHHbIe HUBUKO-XUMUYECKHE METO/Ibl YCTAHOBJICHHS COCTABa U CTPYKTYPHI BEIIECTB.

11. Pazpgea 2.2. npeamet «buosorus» c¢tp. 303 10N0JIHUTH TEKCT:

Ha yznyonennom ypoene
Conep:xkanue yueOHoro npeamera «buosorus» B 10 kiacce

Paznen 1. buoJsiorusi Kak KOMILJIEKC HAYK O KUBO NIpUpo/e
buonorus B cucteme Hayk. CoBpeMeHHbIE HampaBieHusi B Onosoruu. CBsi3b OMOJIOTUH C APYTUMH HayKaMmH. BbITIOJIHEHNE 3aKOHOB
(U3UKY U XUMUU B )KUBOH Tipupojie. CHHTE3 €CTECTBEHHOHAYYHOTO M COIIMOTYMAaHUTAPHOTO 3HAHKS HA COBPEMEHHOM dTarle pa3BUTHS
nuBuiIn3anuu. [lpakTuueckoe 3HaueHWe OHMOJOTUYECKUX 3HAHWUW. buosormueckue cUCTEMbl Kak MpeAMET HU3Y4YeHHUs OHUOJIOTHH.
OcCHOBHBIE TPUHIHUIBI OpraHU3alud W (YHKIIMOHUPOBAHUS OMOJOTUYECKUX CUCTEM. BHOJOTHYECKHE CUCTEMBbI Pa3HBIX YPOBHEH
opranuzanuu. ['unoressl u Teopun, X poib B GOPMUPOBAHUNA COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHBI MUpa. MeTO Ibl HAy4HOTO
MMO3HAHUS OPTAHUYECKOTO MHUpa. DKCIIEPUMEHTAIbHBIE METOJIbI B OMOJIOTHUH, CTATUCTHIECKass 00padoTKa TaHHBIX.

Paznen 2. CTtpykTypHbIe U (PYHKIHMOHAJIbHbIE OCHOBbBI KU3HU
MosnekynsipHbIE OCHOBBI KM3HU. MakposeMeHThl 1 MUKpodaeMeHThl. Heopranmueckue Bemectsa. Bona, ee posb B )KMBOM IPUPOJIE.
IMuapodunbHOCTE M TUAPOPOOHOCTH. POnb MUHEpanbHBIX cojiel B kieTke. OpraHMyecKue BEIEeCTBa, MOHITHE O PETYJSPHBIX U



HEpPEryJspHbIX OuononuMepax. Jlunuael, ux crpoeHue. PyHKIUM JUOUAOB. YTI€BOAbl. MOHOCaxapuabl, OJMrocaxapujbpl U
nonucaxapuabl. OyHkiun yriaeBoaoB. benku. CoctaB u cTpykrypa OenkoB. dyHkuuu OenkoB. depMeHTbl — OHOJIOTHYECKUE
Katanu3aTopsl. Mexanusm neiictBust ¢pepmentoB. Hyknennossle kucnotsl. JJHK: cTtpoenue, cBoiicTBa, MECTONONOKEHUE, (PYHKIIUH.
PHK: crtpoenue, Buabl, ¢yukiuu. ATD: crpoenue, ¢ynkuuu. Butamunsl. HanoTexHomoruu B Ouonoruu. Pemienuwe 3amad 1o
MOJIEKYJIIPHOM OMOJIOTUu.
Knerka — crpykTypHas U (QyHKIMOHANbHAs eAUHMLIA opraHu3zMa. PasButhe nuronoruv. CoBpeMEHHbIE METOABl M3YUYEHUS KIIETKH.
Krnetounas Teopust B CBETe COBPEMEHHBIX JAHHBIX O CTPOEHUH M (PyHKUUAX KJIeTKU. Teopus cumOuoreHneza. OCHOBHBIE YaCTU U
OpraHoujibl KieTkd. MemOpaHHble U HeMeMOpaHHble opraHouabsl. CTpoeHue u GyHKIMH Ouonornueckux memOpas. Llurorasma.
Hutockener. Opranouasl aBuxeHus. SAnpo. Ctpoenne u GyHKIMH XpoMocoM PubGocombl. DHpomna3zMarudeckas ceTb. Bakyoumw.
Kommexe T'onpmxu. JIluzocombl. Mutoxonapuu. I[lmactunel.  BrmtoueHus. OCHOBHBIE OTJIMYUTENBbHBIE OCOOEHHOCTU KJIETOK
npoKaproT. OTINYHUTENbHBIE 0OCOOEHHOCTH KJIETOK 3yKapuoT. Bupycel — HeknetouHas popma xu3Hu. CrocoObl nepeaur BUPYCHBIX
MH(pEeKIUN 1 Mepbl NPOPUIAKTUKH BUPYCHBIX 3a00sieBaHui. PeTpoBupycsl u Mmepbl 00pb0b1 co CITM[{om. IIpuonsl Bupycoinorus, ee
npaktuyeckoe 3HaueHue. Kierounsiii Mmetabonn3M. GepMeHTAaTUBHBINA XapaKkTep peakinil 0OMeHa BEIIEeCTB. JTallbl SJHEPTETHYECKOrO
oOMeHa. A’poOHOE M aHa’poOHOE JbIXaHue. Pojb KIETOUHBIX OPraHOUAOB B MPOIECCAX IHEPreTHUECKOro oOMeHa. ABTOTPO(HI U
rereporpodsl. Portocunre3. da3pl (porocunTeza. Xemocunre3. HacneactBeHHas uHpoOpMamus M €€ peanu3alus B KIETKE.
I'eHeTHMUECKUI KOJ, €ro CBOMCTBA. DBOJIOLHUS IpelcTaBiieHui 0 reHe. COBpEMEHHBIE MPEACTABICHHSI O TEHE U TeHOME. buocunres
Oenka, peaklMd MaTpUYHOIO CHHTEe3a. Perynsauus paOoTbl r€HOB U IMPOLIECCOB OOMEHA BEIIECTB B KIETKE. |'€HHas MH)KEHEepHus,
reHOMUKa, npoTreoMuka. HapymieHne OMOXMMHYECKHX IPOLIECCOB B KJIETKE IMOJ BIMSHUEM MYTareHOB M HApKOTE€HHBIX BEIIECTB.
Knerounsiii nukin: uHtepdaza u nenenue. Murtos, 3HaueHue MHTO3a, (a3pl mMuTo3a. CoOMaTHUECKHE W TOJOBBIC KIETKU. Meios,
3HauYeHHUE Meo03a, (pa3pl Melio3a. Meilo3 B )KU3HEHHOM LIMKJIE OpraHn3MoB. POpMUPOBAHUE MOJIOBBIX KIETOK y IIBETKOBBIX PACTEHUI
Y TIO3BOHOYHBIX JKUBOTHBIX. Perynsnus neaeHus KJIeToK, HapylUIeHUsl PEryysiuu Kak npuurHa 3a0oneBaHuil. CTBOJIOBBIE KIIETKH.
Paznen 3. Opranusm.
Oco0EHHOCTH OTHOKJIETOYHBIX, KOJIOHUATBHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB. B3anMOCBs3b TKaHEH, OPraHOB, CUCTEM OPTraHOB Kak
OCHOBa IIEJIOCTHOCTU oOpraHu3ma. OCHOBHBIE NPOLIECCHI, NMPOUCXOIAIIME B OpraHM3MeE: MUTAHWE W NULIEBAPECHHE, IBUKCHHE,
TPAHCHOPT BELIECTB, BBIICIEHUE, PAa3IPAXKUMOCTb, PEryisiiuus y opranu3moB. [logaepxanue romeocTtasa, NpUHLIMI OOPAaTHOM CBSI3H.
PazmHOXeHne opranu3moB. becronoe m 1monoBoe pa3MHOKEHHE. J[BOWMHOE OIUIONOTBOPEHHE Yy LBETKOBBIX pPAacTEHUM. Buuel
OIJIOJIOTBOPEHUS Y KUBOTHBIX. CHOCOOBI pa3MHOXKEHHsI y pacTeHUil M kUBOTHbIX. llapreHorenes. OHTOreHe3. DMOpHOHAIBHOE
pa3zsutue. [loctamOpuonanbHoe pazsutue. Ilpsimoe u Hempsmoe pa3BuTue. JKU3HEHHBIE LHKIBI Pa3HbIX TPYHI OPraHU3MOB.
Perynsauust ”HIMBUAYanbHOTO pa3BUTHA. [IpUUMHBI HApYIIEHNUH Pa3BUTHS OPTraHU3MOB.
HcTopusi BOBHUKHOBEHUS U Pa3BUTHsI T€HETUKHU, METObI TeHETUKU. | eHeTHYecKkne TepMUHOJIOTHS U CUMBOJIMKA. ['eHOTHI 1 peHoTur.
BeposTHOCTHBIN XapaKTep 3aKOHOB F€HETUKHU. 3aKOHBI HaclleCTBEHHOCTH. ['. MeHens u yciaoBus ux BeINOIHEHUA. [luTonornyeckue



OCHOBBI 3aKOHOMEPHOCTEMN HACJIeAOBaHMS. AHAIM3UPYIOIIEE CKpENMBaHUE. XPOMOCOMHAS T€OpHUsl HACIEACTBEHHOCTU. CLETIEHHOE
HaclienoBaHue, KpoccuHroBep. Ompenenenue mnosa. CHENJIEHHOE C TMOJOM HaciegoBaHue. BzauMoneicTBHe asjieabHBIX U
HEAJJICIIbHBIX T'€HOB. | '€eHeTHUYEeCKUE OCHOBBI MHIUBUIYaJIbHOTO Pa3BUTHS. | eHETUUECKOE KapTUPOBAHUE.

['eneTrka 4denoBeKka, METOAbI M3YyUYCHHUS! TEHETHUKH 4YelIOBEeKa. PernpoaykTuBHOE 370pOBbe ueiioBeka. HacienacTBeHHbIe 3a0oJieBaHUs
YeJIoBeKa, UX MPEeayNpekIeHUE. 3HAUCHUE TeHETUKHU JIJI1 MEIUIIMHBI, STHUYECKHE aCTIEKThI B 00JIACTH MEIUIIMHCKON TeHETHUKH.
I'enotun u cpena. HenacienctBeHHas M3MEHUMBOCTh. HopMa peakuuu mnpusHaka. BapuanvoHHBIM psAl ¥ BapuallMOHHAs KpUBasl.
HacnenctBennass n3MeHYMBOCTh. Bubpl HacmeacTBeHHON m3MeHunBocTH. KoMOWHATHBHAS M3MEHUMBOCTD, €€ UCTOYHUKHA. MyTaruu,
BHUJIbI MyTauuid. MyTareHsl, UX BJIHMSHHUE Ha OpraHu3Mbl. MyTallMM Kak HpPHYMHA OHKOJIOTMYECKHX 3a0oJjieBaHMil. BHesnepHas
HAcCJIEACTBEHHOCTh U N3MEHUYNBOCTD. JIMMICHETHKA.

Jlomectukanus u cenekuus. LIeHTpbl OJOMalIHMBAHUS >KUBOTHBIX M LEHTPHI MPOUCXOXKICHUSA KYJBTYPHBIX pacTeHH. MeTonbl
CEJIEKIINHU, UX TeHETHUYECKHE OCHOBBI. MICKyCCTBEHHBI OTOOpP, €ro BHUJIBbI. Y CKOPEHHE U MOBBIIIEHUE TOYHOCTH OTOOpa ¢ MOMOIIbIO
COBPEMEHHBIX METOJIOB T€HETUKH U OUOTEeXHOJIOTHHU. ['eTepo3uc M ero UCIOiIb30BaHUE B CeNeKIMu. PacmmpeHue reHeTuyecKkoro
pa3zHoOOpa3us CEJICKIIMOHHOIO0 MaTepualia: MOJUIUIONANS, OTAaJIeHHAs THOpUAN3alUsl, SKCIEPUMEHTAIbHBIA MyTareHe3, KJIeTouHas
HH)KCHEPHUsI, XpOMOCOMHAas HMHXKEHEPH S, TeHHas! HH)KeHepus. brnobe3omacHoCTh.

Conep:xkanue yueoHoro npeamera «buosaorus» B 11 kiacce

Paszgea 4. IlonyJaAsuMOHHO-BUA0BOM YPOBEHb. 3aKOHBI IBOJIIOIUM.

ITonsatus o Bume. Kpurepun Buma (Mopdoiorunueckuid, (U3HUOJIOTHICCKUN, OMOXMMHUYECKHH, reorpauuecKuii, SKOJOTHUECKUH,
reHetndeckuit). [lonmynmsauuonnas ctpykrypa Bunaa. llokaszarenu mnomymsiuii. ['eHetudeckass crpyktypa mnomymsiiuud. CBoicTBa
nonyJsinuu. Pelienre 3a1a4 ¢ UCMOJIb30BAHUEM JUHAMHYECKUX MTOKa3aTeIeH CTPYKTYPbI MOMYJISIIUU.

[Tonarue TepMuHa >BOMIOLNS. Pa3BUTHE SBOTIOLMOHHBIX UIEH. DBOMOLMOHHAs Teopus Y. J[apBuHa.

Cunrernueckass Teopus 3BOMOUMU. OCHOBHBIE MOJIOKEHHSI CUHTETUYECKOW TEOPUH 3BOJIIOLMH. CBUAETENHCTBA 3BOJIIOLMH JKUBOU
PUPOABL. DKCIIEPUMEHTAIbHAS IPOBEPKA TEOPUH 3BOJIIOLINH.

JBrxyiue cuibl ((hakTopsl) 3BoMONMK. MyTallMOHHBIN npouecc. ['opu30HTAIbHBIN IEPEHOC TE€HOB.

M3onsuua. Tumbl M30MMPYIONIMX MEXaHU3MOB. 3akoH Xapau-BaiiOnOepra. Pemienune 3amay ¢ npuMEHEHHEM 3akoHa Xapau-
Baitn6epra.

EcrectBenHbIit 0TOOp — Hampasisronui Gaktop sBostonuu. @opmMbl ecTecTBEHHOTO 0TOOpa. M3mMeHenus: reHooH/1a, BhI3bIBAEMbIC
€CTECTBEHHBIM 0TOOPOM. AJanTalui Kak pe3yiabTaT IeUCTBUS €CTECTBEHHOTO 0TOOpa. MOJIEKYJIIpHbIE Yachl SBOJIIOLIMH.

[TonoBoit oT60p. MHAMKaTOpHl NpucnocobneHHoctu. Pogurtenbekuit Bknaa. Ctparerus pa3MHOXKeHUss. BO3HUKHOBEHHE MCKYCCTBa B
IIPOLIECCE IBOIIOLMH.



[Tonsitue o Mukpo3somtonuu. Crnocods! BugooOpazoBanus. Konseprenuus. [lonstue o makpoapomtonuu. Camasi pacpocTpaHEeHHAs
(dhopma IBOJTIOLIHH.

Hanpasnenue makpospomonuu. [lytu qoctuxenust Onosoruyeckoro nporpecca. Onuromepusanus.

MHoroo6pasue opraHu3MOB Kak pe3ysbTaT 3Boironuu. IIpuHnunnel coBpeMeHHoM kinaccudpukauuu. Cucremaruka. Cucrema xuUBOM
npupoas! K. JIunnes.

Pa3zpges S. Jxocucremubiii ypoBeHb. Cpea o0UTAHMS OPraHU3MOB

Cpenbl 00uTaHus OpraHU3MOB. DKOJIOTHYecKre (GaKTOphbl H pecypchl. BiusHie opraHu3MoB Ha IPUPOIAHYIO CPEY.

TonepantHOCTh. JInMuTHpYtOIUE GaKTOPHI. AManTaius OpraHu3MoB. Perenue 3aa4 Ha MpUMEHEHHUE MpaBujia TOJIEPAaHTHOCTH.
buotnueckoe coobuiecTBo, min 6uoieHo3. Jkocucrema. ['eorpadpuueckuit manamadr. Knaccudukanus sxocucrem. HckyccTBeHHbIE
sKocucTeMbl. CpaBHEHUE ECTECTBEHHBIX W HCKYCCTBEHHBIX 3KOCHCTEM. OKOCUCTEMBI TopofoB. PelieHune 3amad Ha BHUIOBOE
pazHooOpa3ue CoOOIIECTB.

DKOJIOTUYECKHE  B3aUMOJEWUCTBUS ~ opraHu3mMoB. CumOuoTMyeckue oTHowmeHus.  HelrpanuszMm, cumMOHMO3:  MyTyalu3M,
MPOTOKOONEPALIHS], KOMMEHCAIN3M, HaXJIEOHEUECTBO, KBAPTUPAHCTBO, MAapa3uTU3M. AJanTaius Napa3uToB U UX KEPTB B 3BOJIOLUU
BUJI0B. DOpMBI Mapa3suTU3Ma. DKOJOTMYECKHE KAaTEropuu IapasuToB. LIMkiel pa3BUTHs M nepeaada mapas3urtoB. [lomyrsiiuoHHas
IUHaMuKa mnapasutusma. I[lapasutosmorus. XWIIHMYECTBO. AjanTanus XW3HUKOB W HMX JKEPTB B 3BOJIIOLMM BUIOB. 3HAYCHHE
XMIIHAYECTBA B npupoze. JluHaMuka MONYyJSAUMA XWIMHWKA W OJKEPTBbl. XUIIHUKA M 4YEJIOBEK: IyThb OT aHTaroHW3Ma K
COTPYJHUYECTBY. AHTUOMOTHYECKUE OTHOILIEHUS. Pa3HoOOpa3ue Onornueckux oTHomeHuil. HeoqHO3HaYHOCTh OTHOIIEHUH.
DKoJjorudeckast HAa. 3akoH KOHKYPEHTHOTo uckitodeHus. [Ipasmiio ontumansHoro ¢pypaxupoBanus. CHIKEHHE OMOpa3HO00pasusl.
Crpykrypa skocuctemsl. Bugosas ctpykrypa. IIpocTtpancTBenHas cTpykTypa. Perienue 3agad 1o 3KoJ0ruu cCOOOLIECTB.
Tpoduueckas crpykrypa. IlumeBas cetb. ABTOTpo(bI, TeTepoTpodbl, KOHCYMEHTHI, PEAYLEHTbl. YIpPaBJICHUE HKOCHUCTEMAMHU.
Knaccudukanusa koncymenToB. OOMeH BelecTBOM M 3Hepruen. Tumbl nuieBbix ueneid. OCOOEHHOCTH MUUIEBBIX 1ENeil Ha CyIlIe U B
Oxkeane. [lpaBuno OMOTHYECKOTO YCWJIEHHMS. OKOJOTMYECKME Nupamuabl. Pemienuwe 3amady Ha pacyeT OMOMAacChl Ha Pa3HBIX
TPOPUUECKUX YPOBHSX.

[ToToku 3Heprum u BemiecTsa B 3kocucteMax. OCOOEHHOCTH MepeHoca 3HEPTUM B sKocucTteMe. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB
Ha cyuie ¥ B OkeaHe.

[TpoayuupoBanue (co3manue) OuomMaccbl. OCHOBHBIE 3aKOHOMEPHOCTH MPOIyIUpoBaHUsI. MupoBoe pacnpeneneHue OUoMacchl U
MIEPBUYHOU MMPOIYKIIUU.

Cyxkueccusi. ABrotpodHas u rereporpodHas cykieccus. CyKIeCCHOHHbIE W3MEHEeHHs B mpupoje. Camopa3BuTHE COOOIIECTBA.
[TpoAoMKUTENBHOCTD CYKIIECCUN. 3HAYEHNE SKOJIOTMYECKUX CYKIIECCUH.

Bnusinue nesTenbHOCTH YelloBeKa Ha AKOCHCTEMBI. 3arpsi3HeHUE MpUpPOAHOHN cpenbl. [IpenenbHO MOMyCTUMBIN cOpOC U MpEAeIbHO
noryctuMast KoHueHnTpauus. Tparenus octpoBa [lacxu. OtpaBienue HeTENPOIYKTaAMHU.



Paznen 6. buocdepubiii ypoBenb. Y4denue B.U. Bepuaackoro o 6uocgepe
buocdepa. Yuenue o 6nochepe. Hoochepa. CtpykTypa u rpanuiibl 6nocdepsl.
Tpu OCHOBHBIX MOJOKEHUS (OMOXMMHYECKUE TMPHUHIIUIIBI). 3aKOH TJI00ATBHOTO 3aMbIKaHUSI OMOT€OXMMHUYECKOT0 Kpyra B ouocdepe.
Kpyrosopor Boasl. Kpyroeopor kucinopona. Kpyrosopor yriepoaa. KpyroBopor a3zora. Pemienue 3amay Ha OMOT€OXMMHUYECKHE
LUKJIBL.
OcHoBHBIE 3Tanbl pazBuTHs 6nocdeprl. 3apoxaeHue *ku3Hu. Ponb mpoiieccoB gortocuHTe3a U Abixanus. KucimopoaHas peBOOLUS.
Brnusinue denoBeka Ha 3BOMIONHIO OMOC(Ephl. DBOIOIMOHHAS POJIb KUCIOPO/1a B UCTOPUH 3EMIIH.
I'mnoTe3bl 0 MPOMCXOKICHUM KA3HU. | MIOTe3a CTAaMOHAPHOTO COCTOSIHUA. ' MmoTe3a caMOINpPOM3BOJIBHOTO 3apOKICHUS JKU3HH.
['unore3a nancnepmuu. ['unore3a aOMOreHHOrO 3apOXKICHUA KU3HU B Mpouecce Onoxumuueckout somonuu. ['mnoreza PHK---mupa.
«l TMHSHBIA TEHOM.
OcHoBHbI€ 3Tanbl GOPMUPOBAHUS KU3HU. DTAl XUMUYECKOU IBOJIIOIUU. JTall MPea0UOIOTUUECKON IBOTIONNH. broorndeckuii atTan
ABOJIIOLMH. | UIIOTE3BI MPOUCXO0KACHUSA IYKAPHUOTOB.
I'eonornueckast ucropusi 3emun. Karapxeit. Apxeit. IIporepos3oit. baktepuanbhbie Matbl. [laneo3oit. Yuactue rpuboB B
yriaeoOpa3zoBanun. Me3o3zoii. [losiBnenue nquHo3aBpoB. Kaitno3zoit. [laneoren, Heoren, AHTpomnoreH.
Pa3BuTre B3IUIAI0B HAa NMPOUCXOXKACHHUE YeaoBeKa. OTIMYMsS 4elloBEKa OT KUBOTHBIX. CHCTEMATUYECKOE IOJIO)KEHUE COBPEMEHHOIO
yesioBeka. OCHOBHBIE CTauU aHTPOIOreHesa. lIpenmecTBeHHUKY denoBeka. JpeBHenMe 01, WK apXaHTponsl. /IpeBHue nroau,
WIM TaJe0aHTponsbl. JIroAM COBPEMEHHOIO aHATOMUYECKOTO THWIIbI, WM HEOAHTPONbl. buosiornueckue (akTopbl aHTPOIOIEHE3a.
Conmanibhble GakTopbl aHTpornoreHe3a. Pojip OMOJOrMYeCKUX U COLMANbHBIX (PakTOpoB B aHTpomnorenese. CoBpeMeHHbIE POOIEMBI
yesioBeueckoro oomectBa. Mo3anka npusHakoB. @opmupoBanue pac. EBponeounnas paca. Mounronmounanas paca. Herpouanas paca.
ABctpanonnel. Kputuka pacuzma.
YenoBek u dKojormyeckuid kpusuc. IlyTm BbIxoga ©3 3KoJoruyeckoro Kpusuca. [IpoOieMbl yCTOMYMBOrO pa3BUTHS.
COanancupoBaHHOE pa3BUTHE. BinsHMe 1eATeTbHOCTH YEIOBEKA Ha TIJIAHETY.

13. Pa3zgen 3.1. «Y4eOHbIl I1aH» CTP. 374 JONMOJHUTH TEKCT:

«Texnonocuueckuit npogunovy OPUEHTHPOBAaH Ha TPOU3BOJICTBEHHYIO, WHXXCHEPHYI0O W HWH(OOPMAIMOHHYIO Cc]epbl
NeSITeTLHOCTH, TIOPTOMY B JJAHHOM TIpouie i u3ydeHUs Ha yriayOJeHHOM YpOBHE BBIOMPAIOTCS yUeOHBIE IPEIMETHI U DJICKTUBHBIC
KYpCBhI IPEUMYIIIECTBEHHO U3 MPEIMETHBIX obnactel «MaTtemaTnka u nadpopmaTuka» u « EcTrecTBeHHbIE HAYKWY.



«Ecmecmeenno-nayunsviit npogpuns» OpUEHTHUPYET Ha Takue cPepbl IEATeNbHOCTH, KaK MEIULMHA, OMOTEXHOJOruu U Ap. B
JaHHOM TIpoduiie 71 U3yUYeHUsl Ha YIIIYOJICHHOM YPOBHE BBIOMPAIOTCS! YU€OHBIE MTPEAMETHI U DJIEKTUBHBIE KYPChI TPEUMYIIIECTBEHHO
U3 MpeAMETHBIX obacTeil «Marematuka U uHpopMaTuka» U « EcTecCTBeHHbIE HAYKI.

VYueOHbIe MIaHbBI HpO(bPIJICﬁ, HUMCIOT OCHOBHBIC KOMIIOHCHTHEI:

- Hactb yueOHOTO0 IU1aHa, ONpEeIIAolias CoCTaB 00s3aTeIbHbIX YUEOHBIX MPEIMETOB, SBISIOIIMECS OOLIMMU JJIs1 BKIIOUEHUS BO
BCe y4yeOHbIE IUIaHbl U ydyeOHOE BpeMs, OTBOAMMOE Ha MX M3yY€HHUE IO KiaccaM (Toaam) oOydeHHs. A TakkKe HE MEHEE OJIHOrO
IpeAMETa U3 KaXI0i 00pa30BaTeIbHON 00JaCTH.

OOmumMu s BKIIOYEHUS B y4eOHbIe IJIaHbl JIOO00ro mpoduis, KOTOphIE MOXET BBIOpATh IIKOJA, SIBISIIOTCS Yy4eOHbIE
npeameTsl: «Pycckuil s3b1k», «Jluteparypa», «IHOCTpaHHBIN s3bIK», «MaTemaTuka: anredpa U Hayajda MaTeMaTUYECKOIO aHAIN3a,
reometpus», «Mcropusy, «@uznyeckas KyJibTypa», «OCHOBBI 0€30MTaCHOCTH KU3HEACATEIBHOCTI.

- YacTh y4eOHOro IjiaHa COACPKUT 3 ydeOHBIX MpeaMeTa Ha YIIIyOJIE€HHOM YPOBHE U3YUYEHUS U3 COOTBETCTBYIOINICH Mo U0
oOy4eHHs IPEIMETHON 00JaCTH U CMEKHOM C HEMl MpeaMeTHOM 001acTH.

- Yacts ywyeOHOro miaHa, popMupyemas ydyacTHUKaMu oOpa3oBaTEIbHBIX OTHOLIEHWH, BKIIOYaronias B ceOs BO3MOXKHOCTb
BEJICHUS JIOTIOJIHUTENbHBIX YUEOHBIX IPEIMETOB (Ha 0a30BOM ypOBHE), YBEJIMUYECHNUE KOJUUECTBA YaCOB HA U3YUEHHE YK€ BHIOpAHHBIX
IPEIMETOB, a TAKXKE€ MHPEIMEThl U Kypchl 110 BBIOOPY ((paKyIbTaTUBHBIE/3JEKTUBHBIE) U OIPEAEISET BpEMs, OTBOJUMOE Ha U3YUCHUE
coJiepkaHusi oOpa3oBaHMsl, 00ECIIEYMBAIOLIETO PeaTN3all0 MHTEPECOB U MOTPEOHOCTEH ydalluxcs B paclIMPEHUH U yriayOJIeHuu
COOCTBEHHBIX 3HAHUI 110 OTJEJIBHBIM NPEAMETAM, UHAUBUIYAIbHOE PA3BUTHE yUAITUXCS.

Takum oOGpazom, obOecrieynBaeTCs MPUHIIUIT BAPUATHBHOCTH U AuddepeHImanum o0Iero cpeaHero oopa3oBaHus B Mpeaeiax
€IMHOTO 00Pa30BATEIHHOTO MPOCTPAHCTBA IIKOJIBI.

Texnonozuueckuii npoghus
no ®rocC COO us3 pacuema 34 yueonvie Heoenu

Ilpeomemnas obracmeo Yueonwvie npeomemut YPOBEHb 10 knacc 11 knacc Beero 3a 2 rona
00y4eHnst
Pycckuii s3p1 b 1 1 2 68
Pycckuit si3pIk 1 UuTEpaTypa
Jlutepartypa b 3 3 6 204
PonHoM s13bIK M posiHAs Pycckuii poiHOM A3BIK b 1 1 34




JmTepaTypa Pycckas pomHas mureparypa b 1 1 34
HNuoctpaHHbie S3bIKU ﬁiﬁ;;%iii;;l ASBIK b 3 3 6 204

HcTtopus b 2 2 4 136
OO111ecTBEHHBIE HAYKU

OO01ecTBO3HAHUE b 1 1 2 68

Marematuka: anredpa u

Havajia MaTeMaTUYECKOTO Y 6 6 12 408
MatemaTnka 1 HHGOPMATHKE | aganusa, reoMeTpHs

Nudopmartuka Y 3 6 204

duzuka Y 5 4 9 306
EctecTBeHHBIE HAyKH

AcTpoHOMHUS b 34
dusnueckas KyJabTypa, OCHOBBI O€30ITACHOCTH U 5 1 1 9 68
HKOJIOTHUSI U OCHOBBI KHU3HENICATEIbHOCTH
besonackoct duszudeckas KyapTypa b 3 3 6 204
KHU3HEIEATSIIbHOCTH

WuauBuayanbHbIN TPOSKT OK 1 1 2 68

Kypcsl 1o Be160OpyY OK, ®K 4 4 8 272

Bceero: 34 34 68 2312
OO01ast Harpy3Ka y4Jaiuxcsi Ipu S-AHeBHO# y4eOHO 2312(34/34)

HeaeJIn

Ecmecmeenno-nayunstii npoghuio
no ®1ocC COO w3 pacuema 34 yueonwie neoenu




Bcero 3a 2 roga

Ilpeomemnasn ob1acmo Yueonvie npeomemut YPOGeHb 10 knacc 11 knacc
00y4yeHust
. Pycckuil a3b1k b 2 68
Pycckuit si3pIk 1 uTEpaTYypa
Jluteparypa b 6 204
PoJHOI S3BIK H POJHAS Pycckuit poiHOM S3BIK b 1 34
TepaTrypa Pycckas poanas nmurepatypa b 1 1 34
NHocTpaHHbIE A3BIKU gﬁg;;%iii;;l ASBIK b 3 3 6 204
0O0IIeCTBO3HAHNE B 1 1 2 68
OO111ecTBEHHBIE HAYKH
Hctopus b 2 2 4 136
Marematuka: anredpa u
Hayajaa MaTeMaTH4YE€CKOIO v 6 6 12 408
Marematrka 1 HHpOpMaTrKa aHAITM3a, TCOMETPHS
Nudopmatuka b 1 1 2 68
Xumus v 4 4 8 2172
EcrecTBeHHbIE HayKn
buonorus v 3 3 6 204
dusnyeckas KyJabTypa, OCHOBBI 6€30ITaCHOCTH U B 1 1 2 68
HKOJIOTHUSI U OCHOBBI KU3HEICITCIIBHOCTH
0€30MacHOCTH
KU3HEICTENBHOCTH duznueckas KyJlbTypa b 3 3 6 204
NunuBuyabHBINA TPOCKT 9K 1 1 2 68
Kypcsl o Beibopy OK, ©K 4 4 8 212




Bcero:

34

I

68

‘ 2312

OO6mrast Harpy3Kka yJamuxcs Npu S-1HeBHO# yueOHOM Hexeu

2312(34/34)
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