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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o XMMHUK Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBjieHa Ha
OCHOBE TpeOOBaHWI K pe3ylibTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTelbHON MpPOTrpaMMBbl
OCHOBHOTO 00rmiero obpasoBanumsi, npeactaBieHHbIX B ®I'OC OO0, a Takke Ha OCHOBE
dbenepanbHON pabouelt MporpaMMbl BOCITUTAHUSA M C YY4ETOM KOHIICTIIIMHM TPETOIaBaHMS
ydyeOHOro mpenMera «Xumus» B 00pa3oBaTeNbHBIX oOpraHu3aiusax Poccuiickoi
denepannm.

[Iporpamma mo xumuu Aa€T MpEeACTaBICHHE O IENsIX, OOIIeH CTpaTeruu OoOydeHHs,
BOCIIUTAHUS M Pa3BUTHS OOYYAIOIIUXCS CPEJCTBAMH y4E€OHOTO MpEeaMeTa, yCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJepXKaHHe, NPeIyCMaTpUBAEeT pachpeiesieHue €ero Io
KJIaccaM U CTPYKTYpUPOBAHUE IO pa3jesiaM U TeMaM IPOrpaMMbl 110 XUMUU, ONPEEseT
KOJMYECTBEHHBIE W KA4YECTBEHHBIC XapaKTEPUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO
TIOCJICIOBATEIFHOCTh M3YUYCHHSI XUMHUH C YIETOM MEKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX
CBSI3€M, JIOTMKKM Y4eOHOro TMpoIlecca, BO3PACTHBIX OCOOEHHOCTEW O0O0yYarommxcs,
OTIpeNIeIIET BO3MOXKHOCTH TIpEIMETa I peanu3alid TpPeOOBaHWM K pe3yjbTaTam
OCBOCHHMSI OCHOBHOW 00pa3oBaTeIbHONW IMporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHus, a Takke TpeOOBaHUU K pe3yibTaTaM OOy4YeHUs XMMHUU Ha YPOBHE IieJiei
W3YYCHHUS TIpeIMeTa ¥ OCHOBHBIX BHIOB YYCOHO-IIO3HABATEIBHOW JACATEIBHOCTH
00yYaromerocs Mo OCBOCHUIO y4eOHOT'O COJIEPKAHUS.

3HaHWe XUMHH CIIY>KUT OCHOBOH sl (JOPMUPOBAHUST MUPOBO33PEHUS 00yUarOIIerocs,
€ro TMpEeJCTaBICHUNW O MaTepuaqbHOM E€IWHCTBE MHpPA, BAXKHYIO pOJb WUrParoT
dbopmupyemMbie XUMHUEH TIPEACTABICHHS O B3aMMOINPEBPAIIEHUSX YHEPTUU U 00 IBOJIIOINH
BCIIIECTB B TPHUPOJAE, O IMyTAX PEIICHUS TI00ATBHBIX MPOOJEM YCTOWYHUBOTO Pa3BUTHS
YEeJIOBEYECTBA — CHIPHEBOM, DHEPreTUUECKOM, MUIIEBOM U DKOJIOTHYECKOM 0€30MacHOCTH,
po0sIeM 3paBOOXPAHECHHUS.

N3yueHne xumuu:

CIOCOOCTBYET peau3aliil BO3MOXKHOCTEH IS caMOpa3BUTHS H (POpMUPOBaHUS
KyJIbTYPBI TUIHOCTH, €€ 0011el U QyHKIIMOHATBHOU IPAMOTHOCTH;

BHOCHUT BKJaJA B (QOPMHUpPOBAHWE MBINUICHHS W TBOPYCCKUX CIIOCOOHOCTEH
obOyyJaroruxcs, HABBIKOB 170 CaMOCTOSATEIIbHON yaeOHOI NeSITeTLHOCTH,
AKCIIEPUMEHTATILHBIX M MCCJIEIOBATEILCKIUX YMEHHM, HEOOXOIUMBIX KaK B MOBCETHEBHOMN
JKU3HHM, TaK U B MPO(HECCHOHATBHON JIeATCILHOCTH;

3HAKOMHUT CO CHCIU(GUKON HAYYHOTO MBINLJICHUS, 3aKJIaIbIBACT OCHOBBI IIEJIOCTHOTO
B3TJIsila HA €IWHCTBO TIPUPOJALI U HYEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM JTalloM B
(dbopMHpPOBaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIIUXCS;

CrocoOCTBYeT (HOPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUAM, K TPHPOAE, K UYEJIOBEKY, BHOCHT CBOW BKJIaJl B JKOJOTHYECKOE OOpa3oBaHUE
00yJaroImMxcs.



JlanHble HampaBjieHHS B OOYYeHHMM XHUMHUUA OOECIEUMBAIOTCS  CHELU(PHUKOMA
CoJlep’KaHusl y4eOHOro MpeaMeTa, KOTOPBIM SABISETCS MEIarorH4ecKd aJanTHPOBAHHBIM
OoTpakeHueM 0a30BOM HAYKU XMMHH HA ONPENEIEHHOM JTare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIEr0 00pa3oBaHusi OPUEHTHUPOBAH Ha OCBOCHUE
00yJarouMMuUCs CHCTEMbl TIEPBOHAYAIBHBIX MOHATHM XHUMHH, OCHOB HEOPTraHWYECKOH
XUMHH ¥ HEKOTOPBIX OTJEIBbHBIX 3HAYUMBIX ITOHATHA OPraHUYECKOW XUMHUH.

CTpykTypa colepkaHus NporpaMMbl 1O XUMHH CGHOPMHUpPOBaHa Ha OCHOBE
CHUCTEMHOr0 noaxoja K e€ nuzydeHuro. ColiepxaHue CKIAIBIBACTCS U3 CUCTEMbI TOHATUN O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI 0 XUMUYecKol peakuuu. O6e 3Tn
CHUCTEMBI CTPYKTYPHO OPTraHHW30BaHbI MO MPUHIUITY MOCIEA0BATEIBHOTO PA3BUTHS 3HAHUM
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— ATOMHO-MOJIEKYJISIPHOT'O YYE€HUs KaK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepuognyeckoro 3akona J[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— MPEACTABICHUHN 00 3JEKTPOTUTUUECKON TUCCOIMAIINY BEIIECTB B pACTBOPAX.

TeopeTndeckne 3HaHHSI PACCMATPUBAIOTCA HA OCHOBE SMIIMPHYECKH IOJTYYECHHBIX U
OCMBICIIEHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO YPOBHS K APYroMy,
BBINIOJIHASI QYHKUINU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS U BO3MOKHOCTEN
IIPAKTUYECKOIO IIPUMEHEHUS U MOJIyYECHUS U3y4aeMbIX BEILECTB.

OcBoeHHE MPOrpaMMbl MO XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMHUYECKON COCTABJISIIOIIEH HayYHOM KapTUHBI MUpPa B JIOTMKE €€ CUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOLICHUS! K HAYYHOMY 3HAaHUIO U METOJAM ITO3HAHUS B Hayke. M3yueHwue
XUMHH MPOUCXOJUT C MPUBJICUCHUEM 3HAHUU U3 paHee M3YUYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mup», «bronorus. 5-7 knacce» u «du3uka. 7 Kjaacc».

[Tpu n3ydeHnn XuMuu MPOUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKOU HAYKH
KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMUSI, PAKTUUYECKOM JAESITENIBHOCTU YEIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. 3ajadya y4yeOHOro MpeaMeTa COCTOUT B
GbOpMHUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUM — BaKHEHIIMX (aKTOB, MOHATHUH, 3aKOHOB
U TEOPETUYECKUX IOJIOKEHHUH, JOCTYMHBIX 0000IIEHUII MHPOBO33PEHUECKOIO XapaKTepa,
A3bIKa HAYKH, B TPUOOLIEHUU K HAYYHBIM METOJAaM IO3HAHMS MPU U3YYEHHH BEIECTB U
XUMUYECKUX peakiuii, B (GOpMUPOBAHUM U PA3BUTUHU TO3HABATEIbHBIX YMEHUH M HUX
NPUMEHEHUU B Y4e€OHO-TIO3HABATEIHHOM W Y4eOHO-HMCCIEAOBATENIbCKOW esTEIbHOCTH,
OCBOEHHUU MpaBUII 0€30M1aCHOT0 OOpaIIeHHsI C BEIIECTBAMH B IIOBCETHEBHOM HKU3HU.

[Tpu M3yueHnn XMMHUKM Ha YPOBHE OCHOBHOTO OOIIEr0o 00pa30BaHUs BaKHOE 3HAUCHHE
npuoOpes Takue LeJu, Kak:

—  (opmupoBaHME  UHTEIUIEKTyaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIICHUN, CIOCOOHOM
aJanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;



— HampaBJIeHHOCTh OOY4Y€HHs Ha CHCTEMAaTHYeCKOe MpHUOoOIeHHue o0ydaroumxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABATEJIbHOM  JIEATEIbHOCTH, HAyYHBIM METOJaM TO3HaHUS,
bopMHPYIOLTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— o0eclieyeHue YCI0BUH, CIIOCOOCTBYIOMIMX MPUOOPETECHUIO OOYYAIOIIMMUCS OIbITa
pPa3HOOOpa3HOW JAESATENbHOCTH, T[O3HAaHUS M CaMOIO3HAHHUSA, KIIIOYEBBIX HABBIKOB
(KTIOYEBBIX KOMIIETEHIMM), UMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE JJI Pa3IMYHBIX BUOB
NEATEIIbHOCTH;

— dopmupoBaHue 001Iel PYHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM 4YHUCJI€ YMEHHUH OOBACHATH U OILICHUBATH SIBJICHUS OKPYKAIOIIEr0 MUpPa, MCHOJIb3Ys
3HAHUS U ONBIT, OJYYEHHbIC MIPU WU3YUYCHUHN XUMUU, IPUMEHSTH UX TIPU PEIICHUU MTpobIieM
B [IOBCETHEBHOM KU3HU U TPYJOBOMU NEATEIbHOCTH;

— ¢dopmupoBaHUe Yy OOYy4YarOUIUXCS TYMAHUCTUYECKUX OTHOIICHUMN, MOHUMaHUS
IEHHOCTH XUMHUYECKUX 3HAHUW 11 BBIPAOOTKH SKOJOTHYECKU II€J€CO00pa3HOro
MOBEJCHUSI B OBITY U TPYJIOBOM NEATEIHHOCTH B IEJISX COXPAHEHHSI CBOETO 3/I0POBbS U
OKPYKarOIIEH IPUPOTHON CPEBI;

— Ppa3BUTHE MOTHUBAIlMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOCHHS OOIIECYETIOBEUECKUX I[EHHOCTEW, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY NMPOGUIIS U HAIPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHUSI.

OOmiee 4YKCIIO YacoB, OTBEAEHHBIX MJI1 WM3YYECHHS XHUMHUU Ha YpPOBHE OCHOBHOIO
o0111ero 0oO0pa3oBaHus, COCTABISIET B 9 Kiacce — 68 yacoB (2 yaca B HEJEINIO).



COILEPKXAHUE OBYUYEHUA

9 KIIACC

BemecTBo M XMMHYeCKasi peaKus

Ilepnogmueckuit 3akoH. [lepnogumueckas cucrema XxuMudeckux snemeHToB [l .
MenpneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaIUs, KAIBIUSA U UX COCIUHEHUN B COOTBETCTBUH C
MOJIOYKEHHUEM 3JIEMEHTOB B [leproanyueckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUIbI XUMUYECKON CBSI3U. THUIBI KPUCTAJUIMUYECKUX PEUIETOK,
3aBUCHMOCTb CBOWCTB BEIIECTBA OT THNA KPUCTAUIMYECKOW PpEMETKH W BHIA
XUMHUYECKOU CBS3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XUMUYECKUE
CBOWCTBA BELIECTB, OTHOCIIIMXCA K PAa3JIMYHbIM KJIaCCaM HEOPraHMYECKUX COCIUHEHUM,
TE€HETUYECKas CBSI3b HEOPTaHNYECKUX BEIIECTB.

Knaccudukanuss XuMUUECKUX pEaKIUd MO pa3IMYHbIM IMpU3HAKaM (10 YHUCIY U
COCTAaBY YYAaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEILUIOBOMY 3(PPEKTy, MO M3MEHEHUIO
CTENEHEW OKMCICHUS XUMHUYECKHX JJIEMEHTOB, IO OOpaTMMOCTH, IO YYacTHIO
Katanu3aTopa). JK30- U SHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKHE YPaBHEHUSI.

[lonsiTue o ckopocTH XuMHYeckoll peakiuu. Ilonstne o006 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [loHATHE O TOMOIE€HHBIX M Te€TEPOTCHHBIX
peakuusx. [lonstue o karaimsze. IloHATHE O XMMHYECKOM paBHOBeCHMU. DaKTOpBI,
BIIMSIFOIIME HA CKOPOCTh XUMUYECKON PEAKIMHU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCANTETLHO-BOCCTAHOBUTENBHBIC peaxkuuy, AJIEKTPOHHBIN Oayianc
OKHCJIMTEIbHO-BOCCTAHOBUTENIbHON peakiuu. COCTaBlI€HUE YPABHEHHM OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/1a AJIEKTPOHHOIO OanaHca.

Teopust 3NEKTPOIUTHUECKON IUCCONUALMU. OJIEKTPOJUTBI U HEINEKTPOJIUTHI.
Katnonsl, anHuoHbl. MexaHW3M JAUCCOUMALMUA BELIECTB C PAa3JIMYHBIMU BHUIAMU
xuMuueckoit cBs3u. Crenens aucconuanuu. CUIbHbIE U C1a0ble DJIEKTPOIUTHI.

Peakuuu uoHHOrO OOMeHa. YCJIOBUSI MPOTEKaHMsS peaKkIuid HMOHHOTO OOMEHa,
TIOJIHBIC U COKpAIIEHHbIC NOHHBIC YpaBHEHHMS peakiuid. CBOWCTBAa KUCIOT, OCHOBAHUHN U
cCoJiel B CBETE MPEACTABJICHHUN 00 AIEKTPOIUTHYECKON mauccormanuu. KadecTBeHHBIC
peakuuu Ha noHbI. [loHsTHE O THApONIM3E CONE.

Xumuueckuii IKCnepumMenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB
— METAJJIOB M HeMeTaJuioB (rpadura U amMasa), CIOKHBIX BEIIECTB (XJIOpHAa HATpUs),
HCCIICIOBAHUE 3aBUCUMOCTHM CKOPOCTM XMMHYECKOM peakuud OT BO3JICHUCTBUSA
pa3ianyYHbIX (PAKTOPOB, HCCIENOBAHUE DIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
npoliecca TUCCOIMAIMU KUCTIOT, IIeJo4Yel 1 coieil (BO3MOXKHO HMCIOJIb30BaHUE BHUIECO
MaTepHaJIOB), IPOBEJIEHUE ONBITOB, WJUTIOCTPUPYIOUIUX MPU3HAKK MPOTEKAHUS peaKlui
MOHHOTO oOMeHa (0Opa3oBaHME OCaJKa, BbIAEIEHHE raza, 00pa3oBaHHE BOJbI), OIBITOB,



WUTIOCTPUPYIOMINX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX Peakuil (TOpeHwue,
peaKiuu PpaslioKEHUs, COCAUHEHMs), pPaclo3HABaHHWE HEOPraHWYECKUX BELIECTB C
MOMOIIHIO KAYECTBEHHBIX PEaKIMii Ha HOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranbl 1 ux coeinHeHUA

OO01as XxapakTepuCTHKa rajloreHoB. OCOOEHHOCTU CTPOEHUSI aTOMOB, XapaKTEpHBIE
crenieHu okucieHus. CTpoeHue u Gu3NYECKrue CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHOB.
XYUMHYECKHE CBOMCTBA Ha TMpuMepe XxJjopa (B3auMOJAEWCTBHE C MeETajIamH,
HEMeTaJUIaMHy, IiesodamMu). Xiaopoojgopoa. CossHas KUCI0Ta, XUMUUYECKUE CBOMCTBA,
noJiyueHue, npuMeHnenue. JleiicTBrue Xjiopa U XJOPOBOJOPOJa Ha OpPraHM3M YellOBeKa.
Bakneiiive xJI0puabl U UX HaXO0XKJIEHUE B IPUPO/IE.

O6mas xapakrepuctuka 351eMeHTOB VIA-rpymnmnbsl. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIe CTeneHn okuciaeHus. CTpoeHne u (pU3ndecKre CBOMCTBA MPOCTHIX BEIIECTB
— KHCJOpOJa U cepbl. AJIOTPONHbIE MOAU(PUKALNN KUCIOPOJA U CEepbl. XUMUUYECKHUE
cBoiicTBa cepbl. CepoBOAOPOJ, CTPOCHUE, PU3NUECKUE U XUMUYECKHE cBoKCTBA. OKCUABI
Cepbl Kak TMPEACTaBUTEIN KHUCIOTHBIX OKCHAOB. CepHas Kuciora, (uU3NYECKHE U
XUMHUYECKHUE CBOWCTBA (00IIME KaK MPEACTaBUTENS KJIAcCa KHUCIOT U CHErU(pUIECKHE).
XVWMUYECKHE PpEeaKlnHu, JekKallie B OCHOBE MPOMBIIUICHHOTO CHoco0a MOydeHus
cepHoil kucnotel. IIpumenenue cepHoit KucioThl. COIu CEpHOM KHUCIIOTHI, KAU€CTBEHHAs
peakuus Ha cyibdaT-uoH. HaxoxeHnue cepbl 1 €€ COeIMHEHUH B IPUPOIe. XUMUUECKOE
3arpsi3HEHUE  OKpPY)KAIOIIeW CpeAbl COCNWHEHUSIMU  cepbl  (KHUCIOTHBIE JIOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUSI.

O6muras xapakrepuctuka sneMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHMs. A30T, paclpOCTpaHEHUE B MpHUpOJe, PU3NUECKUe U
XUMHUYECKUue cBoicTBa. KpyroBopor azora B mpupoje. AMMHAK, ero (pu3nyeckue u
XUMHUYECKHUE CBOWMCTBA, MOMy4YeHHEe U npumMeHeHue. Comu aMMOHUS, WX (pusmdeckue u
XMMHUYECKHE CBOMCTBa, mpuMeHeHHe. KadecTBeHHas peakiusi Ha HOHBI aMMOHUA.
A3oTHas KucioTa, €€ mojydeHue, GU3NUEeCKHe U XUMHUYECKHE CBOMCTBa (00IIME Kak
IpeICTaBUTENsl Kjlacca KUCIOT U cnenuduueckue). Vcrnonb3oBaHue HUTPATOB U COJIEH
aMMOHHMA B KaueCTBE MHUHEPANBHBIX yHOOpeHud. XUMHYECKoe 3arps3HeHue
OKpY>KaroIllel Cpeapl COCTUHEHUSIMHU a30Ta (KUCIOTHBIE MOXKIH, 3arpsi3HEHUE BO3IyXa,
nouBsl U BojoéMOB). Docdop, amnorponnsie Mmogudukauu docdopa, Guznyeckue u
xumudeckue cBorictBa. Oxcupa docdopa (V) u dochopnas kucinora, duzndeckue u
XUMHUYECKHE CBOMcTBa, monyueHue. HMcmonws3zoBanue ¢QochatoB B KadecTse
MUHEpaIbHBIX YIOOpEHUH.

O6mas xapakrepuctuka 351eMeHToB |V A-rpynmnbl. OcOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKkTepHbIE  CTEMEHUM  OKUCICHMs.  YTJIEpoJd, aJJIOTPOIHbIE  MOJIU(DUKAIINH,
pacrnpocTpaHeHHe B Mpupoie, (usmueckne MU XUMHUYECKHE CBOMCTBa. AncopOrus.
KpyroBopot yraepoaa B mpupoae. Okcuipl yriaepoaa, ux (QpU3nyeckue U XUMHUECKHE
CBOMCTBA, IEUCTBUE HA KUBbIE OPTAHU3MBI, MTOJIYYEHUE U MIPUMEHEHUE. DKOJIOTHYECKUE



po0JIeMBbl, CBS3aHHBIE ¢ OokcuaoMm yriepona (IV), rumoreza rino0aabHOTO MOTEMIICHUS
KJIMMaTa, MapHUKOBBIH 3¢ @dekT. YrompHas Kuciaora U e€ coid, ux (GU3HYECKUE |
XUMHUYECKUE CBOMCTBA, MTOIyYeHUE U NpuMeHeHne. KauecTBeHHas peakuus Ha KapOoHaT-
nonbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIINIEHHOCTH U CEJILCKOM
XO35ICTBE.

[lepBoHayanbHbIE TOHATHA OO0 OPraHMYECKUX BEHIECTBAX KaK O COCIUHEHUSX
yraepojaa (MeTaH, 3TaH, STWIEH, AlETWIEH, 3TaHOJ, TIUUEPHH, YKCYyCHas KHUCJIOTA).
[IpupoHbie HCTOYHHUKHU YTIEBOAOPOIOB (Yrodib, IPUPOAHBINA Ta3, HEPTH), MPOAYKTHI UX
nepepaboTku (OE€H3MH), UX POJIb B OBITY M IMIPOMBIIIICHHOCTH. [IoHATHE O OMOJIOTHYECKH
BaXXHBIX BEIIECTBaX: »KUpax, Oenkax, yriieBoJax — M MX POJM B KU3HMU 4YeJIOBEKa.
MartepuanbHOE €AUHCTBO OPTAaHMYECKUX U HEOPTaHUYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usmyeckne u XUMHYECKUE CBOMCTBA, MOJYyYEHUE U MPUMEHEHHE.
Coenunenust kpemHusi B npupojie. OOuue npencrapienus o6 okcuae kpemuusa (1V) u
KpeMHueBOM kucinote. CHIMKAThl, UX HCIOJb30BaHUE B OBITY, B INPOMBIIUICHHOCTH.
Baxneliue cTpouTelabHBIE MaTepualibl:  KepamMuKa, CTEKJIO, I[EMEHT, O€TOH,
xene300eToH. [IpobieMbl 0€30MacHOro MCHOJIb30BaHUSl CTPOUTENBHBIX MAaTEpUAOB B
MMOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydyeHue oOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISHOM KHCIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEAKIHMM Ha XJIOPUA-MOHBI M HAOJIOJCHHE MPU3HAKOB UX
MPOTEKAaHUs, ONBITHI, OTPAKAIOMINE (PUINUECKUE U XMMUYECKUE CBOMCTBA rajOreHOB U
UX COEIMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJICHHE C
oOpasniaMu  XJIOPUAOB (TAJOTCHHUIOB), O3HAKOMJICHHME C oOOpas3mamMu cepbl U eé
COEIMHEHUSIMH (BO3MOKHO HCIOJIb30BaHUE BHJIEOMATEpUANOB), HAOJIOIEHUE Tpoliecca
oOyIJIMBaHMs caxapa IMoJ ACHCTBUEM KOHILIEHTPUPOBAHHON CEPHOW KHUCIOTHI, U3yUYECHHE
XUMHUYECKUX CBOMCTB pa30aBICHHOW CEPHON KHUCIOTHI, MPOBEICHHUE KaueCTBEHHOU
peakuuu Ha Cynb(haT-MOH U HaONIOEHUE MpHU3HAKa €€ MPOTEKAHMs, O3HAKOMJICHHE C
¢bu3ndeckuMu  cBOMcTBamMHM  a3ota, (ochopa u  ux coeguHeHUN  (BO3MOKHO
HCIIOJIb30BAaHUE BHUAEOMATEpUAIoB), oOpa3luaMu a30THBIX U (HOChOpHBIX yAOOpEHMUI,
MOJIy4eHue, coOMpaHHue, paclio3HaBaHUE U U3YYEHHE CBOMCTB aMMMAaKa, MPOBEICHUE
KAUeCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (GochaT-UOH U U3yYEHHE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJEHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEJIbIO
(BO3MO>XHO MCHOJI30BAHUE BHJIEOMATEPHAIIOB), U3YYEHUE MOJENEN KpPUCTATUIMYECKHX
pemérok anMaza, Trpaduta, ¢yiepeHa, O3HAKOMJIEHHWE C IMPOIECCOM aJCcOpOIUH
PacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTMBOrasa,
MoJlyueHue, coOUpaHHe, pPACIO3HABAHHWE M HW3YYEHHE CBOMCTB YIJIEKUCIIOrO Tasa,
MPOBEJCHNE KAayeCTBEHHbIX pEaKlUMid Ha KapOOHAT U CUJIMKAT-UOHBI U H3YUYCHHE
IPU3HAKOB ~ MX  IPOTEKaHUs, O3HAKOMJIEHME C  MPOAYKIMEH  CHIMKATHOM



MIPOMBIIICHHOCTH, PEUIEHWE OHKCIEPUMEHTANbHBIX 3a7ady 1o Teme «Baxuelmue
HEMETaJIbI U UX COCTUHCHUSY.

MeTaJsibl 1 MX COeIMHEHUS

OO6miast xapakTepUCTUKAa XUMHUYECKHUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHMM MX
noJjiokeHusa B Ilepuoguueckon cucreMe XxuMudeckux aneMmeHToB . M. MenneneeBa u
ctpoeHusi aromoB. CTpoeHue MeTauioB. MeTramindeckas CBsI3b U MeETaJUIM4ecKas
KpUCTAJUIMYECKasE PEIIETKA. ODJIEKTPOXUMUUYECKUN Ppsii  HANPSHKEHUM  METaJIoB.
duznyeckre U XMMUYECKHUE CBOMCTBAa MeTaJI0B. OO0I1IMe CriocOoObl MOTYyYEHUS METAIIIOB.
[ToHsiTHE O KOPPO3UHM METAJIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT KOPpo3uH. CIuiaBbl
(cTainb, 4yryH, JIOpATIOMUHUAM, OPOH3a) U UX MPUMEHEHHE B ObITY U IPOMBIIIUIEHHOCTH.

[[lenounsle MeTawIbl: MOJIOKEHUE B llepuoaMYEecKON CUCTEME XHMHUYECKUX
anemeHToB J[. WM. MenneneeBa, CTpOCHME HUX aTOMOB, HAXOXJICHUE B MPHUPOJIE.
dusnueckre M XUMHUYECKHE CBOMCTBa (Ha mpumepe Hatpus U Kanus). OKCUIbl U
TUAPOKCUIBI HATpUS U Kanus. [[puMeHeHre MEeI0UYHbIX METAJIOB U X COCTUHEHMUIA.

[{er0uyHO3EeMENBHBIE METATUIBI MATHAM M KAJIBLUM: TonokeHue B [lepnoanueckoit
cucteMe XxumMuueckux 31emMeHToB J[. . MenneneeBa, CTpoeHME UX aTOMOB, HAXOXJICHHUE
B npupoje. dusnyueckue U XUMUYECKUE CBOMCTBA MarHus M Kanblus. BakHeinmmne
COCIMHEHUS KajbIus (OKCUM, TUAPOKCHHA, coiu). JKECTKOCTh BOJBI M CHOCOOBI €&
YCTPAHEHUS.

AmomuHuii: nosoxenne B [lepuoauyeckon cucteMe XUMHIECKUX 31eMeHTOB JI. 1.
MenpaeneeBa, CTpOCHUE aTOMa, HaXOXJIE€HUE B Npupoje. PU3NUEeCKne U XUMUYECKUE
CBOMCTBa aTIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHAA U TUAPOKCH 1A ATFOMUHHUS.

Keneszo: nonoxenue B llepuoguueckon cucremMe xumuuyeckux snemeHtoB JI. U.
MeHnneneeBa, CTpOEHHE aTOMa, HaxoXJeHHe B npupoae. DPU3MyecKue U XUMHUYECKHUE
cBoMcTBa xene3a. Oxcunapl, ruapokeuasl U conu xenesa (1) u xxenesa (I1l), ux cocras,
CBOICTBA U MIOJTyYCHHUE.

Xumuueckuii IKCnepumMeHm:

O3HAaKOMJICHHE C 00pa3llaMu METaJUIOB M CIUIABOB, MX (PU3MUECKHUMH CBONCTBAMH,
M3yUYCHHE  pe3yJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO  HCIIOJB30BaHUE
BHJICOMATEPHUAIOB), 0COOCHHOCTEN B3aUMOJCHCTBHS OKCHJA KaJbIIMs U HATPUS C BOJOU
(BO3MO’KHO HCIIOJIb30BAaHHE BUACOMATEPHAIOB), UCCIIEAOBAHUE CBOMCTB KECTKOM BOJIBI,
MpoIecca TOPEHUs Keje3a B KUCIOpoie (BO3MOXKHO MCIOJb30BAHUE BUIEOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHUS KaY€CTBEHHBIX PEAKIIMi HA UOHBI: MarHus, Kajblus, aIFOMUHUS,
uuHka, sxkeneza (II) u xenesa (lll), mequ (Il), HaGnrogeHME W omMcaHWe MPOIECCOB
OKpalllMBaHMs IJIAMEHU MOHAMU HATPUsl, KU U KaJlblus (BO3MOXXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HUCCIENOBaHUE aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHUS H
TUAPOKCUIA IIMHKA, PEIICHUE OJKCIEPUMEHTAIbHBIX 3aJad o Teme «Baxuelmue
METAJIJIbI U KX COCUHEHHUS.

XuMHA 4 OKpPYKaKwIas cpeaa



BemecTtBa m Marepuasbl B IIOBCEIHEBHOM JKM3HHM 4YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. [lepBas momomis mpu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XVMMHMUYECKOE 3arpsi3HEHHUE OKpyXkKaromed cpenpl (mpenenbHas —JOMyCTUMAs
KOHIIeHTpalus BemiecTB, Aanee — I[IJIK). Ponb XxuMuuM B pemieHUU 3KOJIOTHYECKUX
npoOsem.

Xumuueckuii IKCnepumMenm:

U3ydeHue o0pa3loB MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJUMEPHBIC
MaTepualbl).

Mesxcnpeomemmnunie ceasu

Peasmzannst MeXNpeaIMETHBIX CBSI3€M MpU M3y4eHMM XHUMHMUM B 9 Kitacce
OCYUIECTBJISIETCS YE€pPE3 MCIOJIb30BAHUE KAK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHSATUN, TaK
U TOHATUH, SBISIOIIMXCA CHCTEMHBIMH [UISl OTHAEIBHBIX IPEIMETOB E€CTECTBEHHO-
Hay4HOI'O LUKIJIA.

OO0mre ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHBIN (DaKT, rumoTe3a, 3aKOH, TEOpHs,
aHaluu3, CHUHTE3, Kiaccu(ukanus, NEPUOJUYHOCTb, HAOIIOACHUE, OSKCIEPUMEHT,
MOJEIIMPOBAHUE, W3MEPEHHE, MOJIEb, SIBJICHUE, MAPHUKOBBIA 3(PPEKT, TEXHOJIOTHS,
MaTepHuabl.

®duznka: Marepus, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIHWJ, WU30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, 3JEKTPUUYECKUN 3apsl, TPOBOJHUKH, IOIYIPOBOJIHUKH,
JTURIIEKTPUKH, OTORIEMEHT, BEIIECTBO, TE€NO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPHUMOCTb, KpUCTAJJIMYECKas pem€rka, CIUIaBbl, (U3NUecKue
BEJIMYUHBI, E€AUHHULIBI H3MEPEHMs, KOCMHUYECKOE IIPOCTPAHCTBO, IUIAHETHI, 3BE3NBI,
Comnnre.

buonorusa: ¢otocuHTe3, AbixaHue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHbIE
yA00pEHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MMTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, rumpocdepa, MUHEpaybl, TOPHBIE IOPOJIbI, TMOJIC3HBIC
MCKOIIa€MBbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3ydbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS
JOCTUTAIOTCSI B XOJ¢ OOydYeHUss XHMHHM B €IWHCTBE Yy4eOHOW U BOCHUTATEIHHOU
JESATENIBHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMH POCCHUICKUMHU COLMOKYJIBTYPHBIMU U
JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMU B OOILECTBE MpaBUIaMH U HOpMaMH
NOBEJIEHUSI U CHOCOOCTBYIOT IpOLECCaM CaMOINO3HAHMsI, CaMOPa3BUTHS U COLUAIN3ALNU
00yJaronuxcsl.

JIMYHOCTHBIE PE3YNIbTATHl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCSl PYKOBOJICTBOBATHCS
CUCTEMOM MO3UTHBHBIX LIECHHOCTHBIX OPUEHTALMI U paCIIMPEHUE ONbITa JIEATEIBHOCTH HA
€€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuOTHYECKOT0 BOCTINTAHUSI:

LEHHOCTHOTO OTHOILIEHHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY U
HAay4YHOMY HAaCIEAUI0, IOHMMAaHUs 3HAYECHUS XMMHUYECKON HAayKU B JKU3HU COBPEMEHHOTO
oO1uiecTBa, CHOCOOHOCTH BJIAaJETh JOCTOBEPHOU MH(POpPMALUE O MEPEIOBBIX JOCTUKEHHIX
Y OTKPBITUAX MUPOBOM M OTE€UECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX
00 ycTpoiicTBE MHUpa U OOIIECTBA;

2) rPaskKAaHCKOr0 BOCIUTAHMSA:

NPEJCTaBICHNUS O COLUAIbHBIX HOpPMax U IMpaBWJIaX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJUIEKTUBE, KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHOUCCIIeI0BATENbCKONW, TBOPUYECKOW M APYTrUX BHUJAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JEATENBHOCTH MPH BBIMOJIHEHUH y4€OHBIX, TO3HABATEIbHBIX
3a/lay, BBIMOJHEHUM XHUMHYECKHX OKCIEPUMEHTOB, CO3JaHUM YYEOHBIX TMPOEKTOB,
CTpEeMJICHUS] K B3aMMOIIOHMMAaHMIO W B3aMMOIOMOIIM B TIpoliecce H3TON yueOHOU
JEATEIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IMOBEJAEHUE M NOCTYIIKM CBOMX TOBAapHIIEH C
MO3ULMN HPAaBCTBEHHBIX U NMPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHUPOBO33PEHYECKUE TMPEACTaBICHUS O BEIIECTBE M XHUMHYECKOW peaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIIOIIUE OCHOBY IS
NOHMMAaHHs CYIIHOCTH HAy4yHOM KapTHHBI MHpa, TNPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHUS MPUPOJIbI, B3AUMOCBS3SIX YEJIOBEKa C MPUPOIHON cpenoi, o
POJIM XMMUU B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NO3HaBaTeJIbHbIE MOTHBBI, HANPABJICHHbIC HA MOJYyYEHUE HOBBIX 3HAHUH M0 XUMUH,
HEOOXOUMbIE Ul OOBSICHEHUS HAOIIOAAeMbIX MPOILIECCOB U SBJICHUH, MO3HABATEIbHOM,
UHPOPMAIIMOHHON M YMTATEIbCKOM KYJIbTYPhI, B TOM UYHCJIE HABBIKOB CAMOCTOSATEIHHOU
paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOW JIUTEPATYpOM, TOCTYNMHBIMU TEXHUYECKUMU
CpeICcTBaMU MH(POPMAILIMOHHBIX TEXHOJIOTHM;



UHTEpeC K 00yYEHHUIO U MO3HAHHUIO, TI0003HATEbHOCTh, TOTOBHOCTH U CITIOCOOHOCTH K
caM0OOpa30BaHUIO, IMPOEKTHOM M UCCIENOBATEIBCKOW MAESATEIBHOCTH, K OCO3HAHHOMY
BbIOOPY HAMPaBICHHOCTH M YPOBHA 00y4eHHUS B JaJIbHEHIIIEM;

4) ¢popMuUpOBaHUS KYJbTYPHI 3[10POBb:

OCO3HaHUE LEHHOCTH HU3HH, OTBETCTBEHHOIO OTHOLICHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKHM Ha 3JI0pOBBIM 00pa3 >KM3HMU, OCO3HAHWE TOCIEACTBUM U HENMPUITHE BPEIHBIX
NpUBBIYCK (YIIOTPEOJICHUS ATKOTO0JIsl, HAPKOTUKOB, KYpPEHHUs ), HEOOXOAMMOCTH COOIIOICHHUS
IpaBWJ O€30MACHOCTH MPU OOPAIIEHUN C XUMUYECKUMU BEIIECTBAMU B OBITY M peanibHON
KU3HY;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpPEC K MPAKTHUYECKOMY H3y4YeHHI0 npodeccrii M Tpyda pas3audyHOro poja,
yBaXEHUE K TPYyAYy M pe3yJpTaTaM TPYIOBOH NEATEIBHOCTH, B TOM YHCIE Ha OCHOBE
NPUMEHEHUsI NPEIMETHBIX 3HAHUW MO XHWMHUHU, OCO3HAHHBIA BBIOOP WMHIUBUIAYaTbHOU
TPACKTOPUH MPOAOKEHUSI 00pa30BaHusl ¢ y4ETOM JIMUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH
K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, ycHenrHoil npodeccuoHaIbHOM
NEATEIbHOCTH W Pa3BUTUS HEOOXOJMMBIX YMEHHUH, TOTOBHOCTh aJalTHPOBAaThCA B
po(ecCUOHATIBHOM CpeJIE;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 11€JIECO00pa3HOE OTHOILIEHUE K MPUPOAE KaK HCTOYHHUKY >KM3HU Ha
3emiie, OCHOBE €€ CyILECTBOBaHMWS, NOHMMAaHUE LEHHOCTH 3J0pPOBOTO M 0E€30MacHOTO
oOpaza KHU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HYECKOMY U
NCUXUYECKOMY 3/I0pOBbIO, OCO3HaHHE IIEHHOCTH COOJIIOJIEHUsI MpaBui 0e301acHOro
NOBEJIEHUs MPU paboTe C BEIIECTBAMH, a TaKXKE B CUTYaLUAX, YTPOXKAIOIIUX 30POBBIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHMS, MOJy4YaeMble PU U3YYCHUH XUMHH, JUJISl PEILICHUS
3a/1a4, CBSA3aHHBIX C OKPYXalolleW TMPUPOAHOW CpenoM, Il TOBBIIMICHUS YPOBHS
HKOJIOTUYECKOM KyJIbTYpbI, OCO3HAHUA TJI00aJIBHOIO XapakTepa 3KOJOTUYECKUX MpodeM U
NyTe UX pPELIEHUs MOCPEICTBOM METOJIOB XUMHUH, 3KOJOTHMYECKOIO0 MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B MTO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAIIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe meTanpeiMETHBIX Pe3yJIbTaTOB BBIJEISAIOT 3HAUMMbIC 7151 (POPMUPOBAHUS
MUPOBO33pEHUsl OOIIeHAYYHbIE TOHATHUSA (3aKOH, TEOpHs, NPHUHIMM, TUMOoTe3a, (aKT,
CUCTEMA, MPOLECC, DKCIIEPUMEHT M JPYroe.), KOTOPbIE MCIOJB3YIOTCS B €CTECTBEHHO-
HAy4YHbIX YYE€OHBIX MpeAMETaX W TMO3BOJSIOT HAa OCHOBE 3HAHMM M3 3THUX MPEIMETOB
dbopMHpOBaTh MPECTABICHUE O IEJIOCTHOM HAay4YHOM KapTHHE MHpa, U YHUBEpPCaJbHBIE
yueOHble JecTBUs (MTO3HABATEIbHbIE, KOMMYHUKATHUBHBIE, PETYJIATUBHBIC), KOTOPHIC
oOecrieunBarOT (POPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHHUIO H
OCYIIECTBJIECHUIO yUEOHOMN JESITEeIbHOCTH.

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS



ba3oBble Jiornueckue aeicTBuA:

YMEHUSI HCHOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIUIEHAS MPU OCBOCHUM 3HAHUM:
pPacKpbIBaTh CMBICII XHUMHUYECKMX TOHSATUM (BBIACHATh HMX XapakTEepHbIE MPU3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBSI3b C JIPYTUMHU TOHSTHSIMHU), HCIIOJB30BAaTh TMOHATHS JIJIS
00BSICHEHUS] OTACIBbHBIX (PAKTOB W SBJICHWUM, BBHIOMpATh OCHOBAHHUS W KPUTEPUU IS
KJacCU(DUKAIMN XMUMUYECKUX BEIICCTB M XUMHUECKUX PEAKIINM, yCTaHABINBATh MPUIHHHO-
CJICICTBEHHBIC CBSI3M MEXIYy OOBEKTAMH HM3yYCHHs, CTPOUTH JIOTHUECKUE DPACCYKICHUS
(MHAYKTUBHBIC, ICTYKTUBHBIC, IO aHAJIOTHH ), JIeJIaTh BBIBOJIBI U 3aKIIOUCHHUS;

yMEHHE TIPUMEHATH B  TMpollecce  ITO3HAHUS  TOHATUSA  (IpEeAMETHhIE U
METanpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJCIH, HCIOJb3yeMble B XHMUH,
npeoOpa3oBbIBATh IIUPOKO NPUMEHSEMbIE B XHUMHH MOJICIIbHBIC TIPEACTABICHUS —
XUMUUYECKUN 3HAK (CHMMBOJI AJIEMEHTa), XumMudeckas ¢hopmylsia U ypaBHEHHE XUMHUYECKOMN
peaKkIiuy — MpU PelIeHUH Y4eOHO-TIO3HABATEIbHBIX 3aJlad, ¢ YYETOM ATHUX MOJCIBHBIX
MPEJICTABJICHUN BBISIBIISITh U XAPAKTEPU30BATH CYIIECTBEHHBIE IPU3HAKU HN3Yy4YaEMbIX
O0OBEKTOB — XMMHUYECKMX BEIIECTB U XHUMHUYECKHX PEaKIHi, BBIABISATL OOIIME
3aKOHOMEPHOCTH, TPUYUHHO-CIECACTBEHHBIC CBS3M W IPOTUBOPEUHS B H3Yy4AEMBbIX
rpoueccax v sIBICHUSX.

ba3oBble ncciaenoBarejabCKHe 1eCTBUS.

YMEHHUE HUCIIOJIb30BaTh MTOCTABJICHHBIE BOIIPOCHI B KAYE€CTBE HHCTPYMEHTA TO3HAHUS, a
TaKk€ B KAa4eCTBE OCHOBBI Il (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUIBLHOCTHU
BBICKA3bIBAEMBIX CYKJICHUN;

MPHOOPETEHHE OIBITA MO TJIAHUPOBAHUIO, OPTAaHU3AIMHU U MTPOBEICHUIO YYSHUUCCKUX
DKCIICPUMEHTOB, yMEHHME  HaONoJgaTh 3a  XOJOM  IIpoIlecca, CaMOCTOSATEIIBHO
IIPOTHO3UPOBATh €0 pe3yJbTar, (OPMYJIHPOBATH 00OOIICHHUS U BBIBOJBI 10 pe3yJbTaTam
MPOBEJAEHHOTO OMbITA, UCCIEAOBAHMUS, COCTABIISTH OTUET O MIPOJICTaHHON padoTe.

Pa6ora ¢ undpopmaunmeii:

yMEHHE BBIOMpaTh, aHAIM3UPOBATh M HHTEPNPETHPOBATH MHQPOPMAIIUIO Pa3IMUHBIX
BHUJIOB U (DOPM MpE/ICTABICHUS, MOJYyIaeMyIO 3 Pa3HBIX HCTOYHHKOB (HAYYHO-TIOMYJISIpHAS
JuTepaTypa XHMHUYECKOTO COJCpKaHUs, CIpaBOYHBIC MMOcoOus, pecypchl MHTepHeta),
KPUTHYECKHU OIEHUBATh MMPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO HH(GOPMAIIUIO;

YyMEHHUE TPUMEHATh pa3UyHble METOJAbl M 3alpochl TPU TOUCKE U OTOOpe
uH(OpPMAITUU W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX JJI BHITIOJHCHUS y4YE€OHBIX U
MO3HABATEIBHBIX 3a/Ja4  OMNPEACIEHHOIO0 THUIA, IPUOOPETECHHWE OIbITa B 00JIACTH
WCIIOJIb30BaHUsl MH(OOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHN, OBJIAJICHUE KYJIbTYpPOU
AKTUBHOTO MCTIOJIb30BAHUSI PA3JUYHBIX MMOUCKOBBIX CHUCTEM, CaMOCTOSITEIILHO BBIOMPATH
ONTHUMANTbHYIO (OpMY TIpeACTaBICHUS HH(DOPMAIIUN U WILTIOCTPUPOBATH PelIaeMbIe 3a/1a4u
HECJIO)KHBIMHU CXeMaMH, TuarpaMmamu, IpyruMu popmamu rpa@uky 1 uX KOMOMHAIMSMUY;



YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBATH B IMpoLecce YUYEOHON U MCCIIEA0BATEIbCKOM
JESTENIbHOCTH WH(OPMAILIMI0O O BIMSHUM TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3siCTBa U
TPaHCIOPTa HA COCTOSIHUE OKPY’KAOIIEH MPUPOTHOM CpEbI.

KoMMyHUKAaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHUSl 3aJaBaTh BONPOCHI (B XOJie¢ AMAOTa W (WJM) JTUCKYCCHUH) MO CYIIECTBY
oOcyxgaeMoil TeMbl, (OPMYITUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIHHO BBIMOTHEHUS
MPEIIOKEHHOW 3a]1a4u;

YMEHHUSI TPEACTABIATh MOJYYEHHBIE PE3YJIbTAaThl MO3HABATEIBHON NEATEIIBHOCTH B
YCTHBIX M TMHCBMEHHBIX TEKCTAX; Je€JaTh MPE3CHTALUI0 pE3yJIbTATOB BBINOJIHEHUS
XUMHUYECKOTO 3KCIepuMeHTa (1abopaTOpHOro OImbITa, JabopaTOpHOM paboOThI 1O
UCCJIEIOBAHNIO CBOMCTB BEUIECTB, yYEOHOT0O MPOEKTA);

YMEHUSI YYEOHOTO0 COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIBLHOMN
U HCCJEOBATENIbCKON JIEATEIbHOCTH MPH PEIICHUH BO3HUKAIOMIMX MPOOJEM Ha OCHOBE
yuéTa OOIIMX HMHTEPECOB U COIVIACOBAaHUS MO3ULUN (00CyXkAeHHsS, OOMEH MHEHHSIMH,
«MO3TOBbIE HITYPMBbID», KOOPAUHALIMS COBMECTHBIX JIEUCTBHM, ONPEACIICHUE KPUTEPUEB TIO
OIICHKE KaueCTBa BBIIIOJIHEHHOU PaObOThI U IpyTHUE).

PerynsiTuBHbBIE YHHBeEpCcaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE  CAaMOCTOSTENIBHO  ONPENENATh UENM  JIEATEIbHOCTH, IUIAHMPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBaTb M TPU HEOOXOAUMOCTH KOPPEKTHPOBATH  CBOIO
NesATEIbHOCTh, BbIOMpaTh HaubOojee >S(PPEeKTUBHbIE CHOCOOBI pEIICHHS YYEOHBIX U
MO3HABATEJIbHBIX 33/1a4, CAMOCTOSITEIBHO COCTABIATh WJIM KOPPEKTUPOBATH MPEITI0KEHHBIN
QITOPUTM JEHCTBUN TIPU BBHIMOJHEHUU 3aJaHUN C YYETOM IOITYYEHHUS HOBBIX 3HAHHUA 00
U3y4aeMbIX OOBEKTax — BEIECTBaX M PEAKIMIX, OLIEHWBATh COOTBETCTBUE MOJIYyYEHHOTO
pe3ynbTaTa 3asBJICHHOW IEJIM, YMEHHE HCIOJb30BATh M AHAIM3UPOBATH KOHTEKCTHI,
npeajiaraeMble B YCIOBUM 3aJaHUM.

HPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pPE3yJabTATOB IO OCBOEHUIO 0053aTENbHOIO COACpKaHUS,
YCTaHOBJICHHOTO JaHHOM deaepanbHoii pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIE
00yJarouMMuUCsl Hay4HbIE 3HAHMS, YMEHHUS M CIOCOObI ACHCTBUM, crenupuyeckue st
IpeIMETHON 00J1acTh «XUMHUSDY, BUJBI ICSITEIIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHMUSI, €T0
UHTEpHpETaluy, NpeoOpa3oBaHUI0 W TMPUMEHEHHUIO B Pa3IUYHBIX YYEOHBIX U HOBBIX
CUTyaILUsX.

K koHIly 00yueHus B 9 Kjacce npeMeTHBIE pe3yIbTaThl HA 6a30BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

e PaCKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUIA: XUMHUUYECKHUI JJIIEMEHT, aToOM,
MOJIEKYJIa, HWOH, KAaTHOH, aHHWOH, INPOCTOE BEUIECTBO, CIO0KHOE BEILIECTBO,
BAJICHTHOCTb, 3JEKTPOOTPHULATENBHOCTD, CTENEHb OKHCIEHUS, XHMHYECKas
peaxiusi, XuMHIecKasi CBsI3b, TEIJIOBOU 2PHEKT peaKkIuu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOp, OJEKTPOJUTHI, HEIIEKTPOJIUTHI, SJIEKTPOJUTHYECKAs IHCCOLMALMSA,



peaKuyu MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe paBHOBECHE, OOpaTUMBIE U
HEoOpaTUMBbIe peakuuu, OKHUCIIUTEIbHO-BOCCTAHOBUTEbHbBIE peakluu,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBJIEHHUE, aJUIOTPOIIHUS,
aMm(pOTEepHOCTh, XHMMHUYECKasi CBS3b (KOBaJIEHTHAs, HWOHHAs, MeTajuIMuecKas),
KpUCTAJUTNYECKasl PEIIETKA, KOPPO3UsI METAIUIOB, CIUIaBbl, CKOPOCTh XMMHUYECKON
peakuu, npeaenbHo nonyctuMas konuentpanus 111K BemecTsa;
WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U MPUMEHSAThH 3TH
MOHSATHS TIPU ONHMCAHUU BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh XMMHMUYECKYIO CHMBOJIMKY MJIi COCTaBJICHHUS (DOpMYIN BEUIECTB H
YPaBHEHUN XUMHYECKUX PEAKIU;

ONpENENATh BAJICHTHOCTh W CTENEHb OKHUCICHHS XWUMHUYECKHX DJJIEMEHTOB B
COEJIMHEHUSAX PAa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIaCCy CO€IMHEHUH 1o (popmyrnam, BUJI XUMHUUECKON CBA3H (KOBaJIEHTHAsI, HIOHHAs,
MeTaJIJIM4ecKasi) B HEOPraHMYECKUX COCAMHEHHUAX, 3apsA]l MOHA IO XMMHYECKOM
dbopmyre, xapakTep Cpelbl B BOAHBIX PAaCTBOPAX HEOPraHHMYECKUX COEIUHEHHI,
THUI KPUCTAJUIMYECKON PEMIETKH KOHKPETHOIO BEIIECTBA;

packpeiBath cmbicn  I[lepuoamueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €r0 IMOHHMMaHHUE: ONMMCHIBATh M XapaKTEpU30BaTh TAOIUUHYIO
¢dopmy Ilepuonmyeckoil CUCTEMBI XMMHMUYECKUX DJIEMEHTOB: pa3jinyaTh MOHATHUS
«rnaBHas noarpynna (A-rpynna)» u «mnobounasd noarpynna (b-rpynma)», mansie u
OonbpIIME  MEpUOAbl, COOTHOCUTh OOO3HA4YEHUs, KOTOpblE HMMEITCA B
NEepPUOANYECKON Talnuile, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHUX JJIEMEHTOB (COCTaB M 3aps] sapa, OO0IIee YHUCIO 3JIEKTPOHOB U
pacrpeielicHue UX IO JICKTPOHHBIM CJI0SIM), OOBSCHATH 00IIHE 3aKOHOMEPHOCTH B
U3MEHEHUU CBOWMCTB 3JIEMEHTOB U UX COCAMHEHHUI B MpeAesiax MaJlbIX MEPUOJIOB U
IJIABHBIX TOJATPYIII C YYETOM CTPOEHUS UX AaTOMOB;

KJIACCU(PUIIMPOBATh  XUMUYECKHUE  DJIEMEHThl, HEOpPraHWYECKHWE  BELIECTBa,
XUMHUYECKHE PEAKIUH (110 YHCIy U COCTaBY y4aCTBYIOIIMX B PEAKLUH BEIIECTB, IO
TEeIIOBOMY d3(P(DEeKTy, MO0 MU3MEHEHUIO CTENEHEH OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB);

XapakTepu3oBaTh (OMUCKHIBATH) OOIIME M creudUUecKne XUMUYECKHE CBOMCTBA
IOPOCTBIX W  CIIOKHBIX  BEIIECTB, IOATBEP)KIAAs ONHWCAHHE IPUMEPAMHU
MOJIEKYJIIPHBIX Y MOHHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLIN;
COCTABJISITh YPABHEHUS JJIEKTPOJIMTHUUECKOW AMCCOLMALMU KHUCIOT, LIENOoYEeH U
COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIM HOHHOTO OOMEHa, ypaBHEHUS
peakuuii, MOATBEPKAAOIIMX CYIIECTBOBAHUE TI'€HETUYECKOM CBSI3U MEXIY
BEILECTBAMHU PA3JIMYHBIX KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUN OCPEACTBOM
COCTAaBJICHUSI SJIEKTPOHHOTO OajlaHCa 3TUX PeaKluid;



IIPOTHO3UPOBATh CBOICTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOXHOCTH
IPOTEKaHUSI XMMUYECKUX MPEBPAIICHUI B Pa3IMYHbIX YCIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJBSIDHYIO MacChl BELIECTB,
MacCOBYIO [JIOJIF0 XMMHYECKOI'O 3JIEMEHTa MO (QOpMyJe€ COECIUHEHMS, MaCCOBYIO
JIOJIF0 BEILECTBA B PAaCTBOPE, MPOBOAUTH PAcUEThl 10 YPAaBHEHUIO XUMHUYECKOH
peakuuu;

coONI0aTh MpaBHJIa MOJb30BAHUS XUMHUYECKOM TMOCYylIOM H J1ab0paTOpHBIM
00Opyl0BaHUEM, a TAKXKE IpaBHUiia OOpAIIEHHs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKUUSMU 1O BBINOJHEHUIO J1a0OpAaTOPHBIX XWMHUYECKUX OIBITOB IIO
HOJIyYEHHUIO U COOMPAHNUIO ra3000pa3HbIX BEIECTB (aMMMAaKa U YIJIEKUCIIOrO ra3a);
IPOBOJUTh PEAKIUHU, TMOATBEPKIAIOIINE KAYEeCTBEHHBIM COCTAaB Pa3IM4HbIX
BEILECTB: PACMO3HABaTh OMNBITHBIM MYTEM XJIOPHUA-, OpOMUA-, HOIUI-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THAPOKCUA-UOHBI, KATHOHbl AMMOHHUS M HOHBI
W3YYEHHBIX METAJJIOB, IPHUCYTCTBYIOIIME B BOJHBIX pPacTBOpPax HEOPraHUYECKUX
BELIECTB;

NPUMEHATH OCHOBHBIE OIE€PAI[MU MBICIIUTEIBHOMN ACSITEIBHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHUE, 0000IlIEHNE, CUCTEMATU3ALMIO, BBISIBICHUE NMPHUYMHHO-CIIEICTBEHHBIX
CBSA3E€H — VISl U3YYECHUS! CBOMCTB BEUIECTB U XMMHUYECKUX PEAKIUM, ECTECTBEHHO-
Hay4yHbl€ METOJIbl TIO3HAHMS — HaONIOJIEHUE, H3MEpPEHHe, MOJEIUPOBAHUE,
HKCIIEPUMEHT (PEAJIbHBII U MBICTICHHBIN ).



9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IToypouHoe miIaHUpOBaHUE

9 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsl
[Iepnonnueckuit 3aK0H.
[Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMH4YECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHUYECKHUX AJIEMEHTOB 1 bubmmorexa LIOK
i https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Knaccudukanus 1 HOMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buabl XuMUYECKOU CBA3U U TUIIBI 1 bubnuoteka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme
«IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»
Knaccudukanus XuMHuecKux 1 bu6mmoreka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsTHE O CKOPOCTH XUMUYECKOMN
eakuuu. [loHsATHE O TOMOT€HHBIX U 1 bubnmorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIIMIX
[TonsiTe 0 XUMUYECKOM PaBHOBECHHU. 1 bubnnorexa [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

@DakTOpPBI, BIUSIOIIKNE HA CKOPOCTh
XUMHUYECKON PEAaKIMU U II0JI0KEHUE
XUMHYECKOTO PABHOBECHUS

https://m.edsoo.ru/00adc28c

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble Bubmaorexa ITOK
a HHATH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni Bubmorexa ITOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPENCTABICHUI Bubmorexa ITOK
pvz[ https://m.edsoo.ru/00add5d8
00 DJIEKTPOIUTUICCKON JUCCOITUAITTT
XHUMHUYECKHE CBOMCTBA COJIEA B CBETE
13 [IPEICTABIIEHUNA 00 bubmmorexa LHOK
ped o https://m.edsoo.ru/00add8h2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
14 ITonsiTHE O TUAPOIU3E COJIEH bubmorexa [TOK
AP https://m.edsoo.ru/00add9d4
15 O06o01eHre U cucTeMaTu3aIus bubnuoteka [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Perenue sxcnepuMeHTATBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
Konrtponsnas padora Ne2 o teme
17 «IIIEKTPOIUTUYECKAS TUCCOIMALINS bubmmorexa [IOK
P ! HHATI. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
18 OO01mas XxapakTepuCcTHKa TaJIOT€HOB. bubnmuotexa [JOK

XUMHUYECKUE CBOWCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

xJiopa

XnopoBogopoa. CossiHast KUCIIOTa,

bu6mmoreka [IOK

19 XMMHYECKHE CBOMCTBA, ITOJyUEHHE,
i https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTrueckas padora Ne 2 o Teme
20 «[lony4yeHue coNTHON KUCIOTHI bubmmorexa [IOK
yi N N ’ https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTBY»
Brruucnenus no ypaBHEHUSIM
21 XUMUUYECKUX PEAKLIUNA, €CII OQUH U3 buGnnorexa LIOK
p ’ https://m.edso0o.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO0m1as XxapakTepucTUKa JIEMEHTOB bubnuorexa [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnnoreka [JOK
B IIpUpPOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnnoreka [JOK
du3nyeckre U XMMUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxkcuppl cepbl. CepHas KHCIIOTA,
25 du3nveckre 1 XMMUYECKHE CBOMCTBA bubmmorera LOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOT'O CII0c00a
26 MIOJIYYEHUS CEPHOU KUCIIOTHI. bubnnorexa [HJOK
XHMMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpeibl COeAMHEHUSIMU
cepbl
27 Brrunciaenue MaccoBoii 10JIM BBIXOAa bu6mmoreka [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

IPOAYKTA PeaKuu

https://m.edsoo.ru/00adec8a

OO011ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynnsl. A30T, paclipocTpaHeHHE

bu6mmoreka [IOK

28
B IIpupoze, GU3NIecKue u https://m.edsoo.ru/00adeeab
XUMHYECKHUE CBOMCTBA
AMMUaK, ero GuU3nvYecKue u
29 XUMHUYECKHE CBOWCTBA, MOJTyYEHUE U bubmorexa LHOK
> HOIYH https://m.edsoo.ru/00adf004
MPUMEHCHUE
[TpakTiueckas paborta Ne 3 o teme
30 «Ilomydyenre aMmmuaka, U3yuyeHue ero bubmorexa LHOK
. I ke https://m.eds00.ru/00adf180
CBOWCTBY
31 A3oTHas KUCI0Ta, e€ (PU3NIeCKue U bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
AMMOHHS B KQUeCTBE MUHEPATbHBIX
32 0o0peHuii. XUMHYECKOe bubmorexa HOK
YAORP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u
33 (1)00((11))0 pHa$1 KI/ICJ'I((i))Ta q)(ppl?sn(qe)CKHe " bubmorexa HOK
P . https://m.edso0o.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue Gocdatos B
34 KaueCTBE MHUHEPAIbHBIX yI00pEHUI. bubnunoreka [JOK
3arpsi3HeHue NPUPOJHON CpeIb https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B
poaL, pactipoctp bubmuorexa [JOK
35 npupoe, Gu3nYeckue 1 XUMHUYECKUe

CBOMCTBA

https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
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https://m.edsoo.ru/00adfd9c

Oxkcuppl yraepoaa, ux Gpusndeckue u
XUMHYECKHE CBOWCTBA.

bubmuoreka [JOK

36 DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHIOoM yrieposa (1V)

37 YronbHas KUCIOTa U €€ Coln bubmiorexa LIOK

https://m.edso00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"[TonyueHune yriaekucioro rasa. bubnmoreka [JOK

38
KadecTBenHas peakiys Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHaUaNBbHBIE TOHATHS 00
39 OpPraHUYeCKUX BEIIECTBAX KaK O bubnuorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTiepoaa
40 Kpemuuii u ero coennnenus bubnuorexa LIOK
https://m.eds00.ru/00ae080a
[IpakTuyeckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«BaxHenme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COETUHEHUS
Kontponbnas padota Ne3 no teme

42 «BaxHenmme HeMeTaulbl U UX Bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO61mas XxapakTepUCTHKA XUMUYECKUX
AJIEMEHTOB — METAJLIOB.

43 MeTtamnndeckas CBSI3b U bu6mmoreka [JOK
METAJITNYECKask KpUCTAITMYECKast https://m.edsoo.ru/00ae103e
peméTrka. Pu3nyecKkue CBOMCTBA
METAJIJIOB

44 XUMHUYeCKHe CBOMCTBA METAILIIOB. bu6mmoreka [IOK



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

DIEKTPOXUMUYECKUN P
HaIPSOKEHUH METAJLIOB

https://m.edsoo.ru/00ael1156

O061rme crnocoObl MoTy4eHHs
MeTaiuioB. CiutaBel. Berauciienus mo

45 aBHEHUIM XUMHYECKUX PEAKIIUU Eubmorexa ITOK
P DeaKHI, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPKHUT
IpUMeECH
46 IToHsaTue 0 KOPPO3UU METAILIOB buGnnorexa LIOK
PP https://m.edso00.ru/00ael1278
bu6mmorexa [IOK
47
[lernoumsie meraueI https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJnusg https://m.edsoo.ru/00ael14b2
49 [[lenouHo3eMeNbHBIC METAJIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ae15e8
50 Baxkueiime coeIUHEHNA KAJIbLIUS Bubmorexa ITOK
4 H https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATH3AIIS
3HaHUU
JKEcTKOCTh BOJBI U CITIOCOOBI €& bu6mmoreka [IOK
52
YCTpPaHEHUS https://m.edso00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o teme
53 "YKEcTKOCTh BOABI M METOIBI €8 bubmmorexa [IOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
bubmuorexa [JOK
54 A 7
JTEOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHIA U bub6nuorexa [IOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

bubmuorexa [JOK

o Keieso https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI M COJIU JKeTe3a bubmuoreka [JOK
(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTU3AIH
3HAHUH
[Tpaktuueckas padora Ne 7. Pemenne
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«BaxkHenme MEeTaJlJIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS»
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
pPEareHTOoB J1aH B U30BITKE WU bubnunoreka [JOK
60
COAEPKUT IpuMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JI0JIM BbIXOJa MPOAYKTa
peakiuu
61 O06o00611eHNe U cUCTEeMaTU3ALUs
3HAHHH
Konrtponsnas pabora Ne4 o teme
62 «Baxuelmme MeTabl 1 UX
COETMHEHUS»
63 BemectBa u matepuansl B bubnuoteka [JOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYKaroIle cpebl https://m.edsoo.ru/00ae4270
65 Ponbs xumuu B pelieHuu bubnnoreka [JOK
HKOJIOTHYECKUX MPOoOIIeM https://m.edso00.ru/00ae4270
66 PesepBHEIi ypok. O000IICHHE 1 bubmmoreka [JOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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cUCTeEMAaTHU3alus 3HAaHUN

https://m.edsoo.ru/00ae0d0a

67 PesepBHbIil ypok. O0001ICHNE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHNE U 1 bubnmoreka [JOK
cHucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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