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HOACHUTEJIBHAS 3AITUCKA

[IporpaMmMa 1Mo XMMHUHM Ha ypOBHE OCHOBHOTO oOIIero oOpa3oBaHMs COCTaBlieHAa HA OCHOBE
TpeOOBaHUH K pe3y/bTaTaM OCBOESHHUS OCHOBHOM 00pa3oBaTeIbHOIN MPOrpaMMbl OCHOBHOTO OOIIET0
oOpasoBanms, npencraBieHHbix B ®I'OC OO0, a Takke Ha oOcHOBE (denepanbHOW padoueit
MPOrPaMMBbI BOCIIUTAHUS U C YIETOM KOHIICTIIIMH MPENOoIaBaHusl YIeOHOTO MpeaMera «XuMus» B
oOpasoBarenbHbBIX opranmu3anusiax Poccuiickoit denepanun.

PaGouast mporpamma Qopmupyercs ¢ yderom paboueld mporpammbl Bocrutanuss MBOY
«Bumunackas COLL No2 ¢ pycCKUM B KPBIMCKOTATapCKHUM SI3bIKaMH 00ydeHust M. MamyToBa A.A.»
®opmel yueTa paboueil mporpaMmMbl BOCIIUTAHUS:

- YcraHoBIeHHE [IOBEPUTEIBHBIX OTHOIIEHUN MEXIy @eAaroroM U  00ydaroluMucs,
CIOCOOCTBYIOIIMX IO3UTHUBHOMY BOCHPHUSATHIO OOy4YarOIIMMHUCS TPeOOBaHUN M TPOCHO yduTes,
NPUBJICYECHUIO HX BHHUMaHUs K 0OCyXIaeMoil Ha ypoke HH(OpMalMM, aKTHUBU3ALUU HUX
IM03HABATEILHOM JESITEIHbHOCTH,

- [loGyxxaenne obyyaromuxcs coOI0aTh Ha YPOKE OOIIETPUHSATHIE HOPMBI MTOBEICHMUS, paBuia
OOIIEHUS CO CTApIIMMH U CBEPCTHUKAMH, IPUHIIMIIBI YY€OHOH TUCIMITIIMHBI U CAMOOPTaHU3aIIH;
-IIpuBnedyeHrne BHUMaHUs 00YYaIOIIUXCS K IIGHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKax SBIICHUH,
opraHuzanysi uUX pabOThl C TMOJy4aeMOH Ha YPOKE CONMHUAIBbHO 3HAYMMOW HWHGpopmanueld —
WNuunuupoBanue ee o0CY>KIEHUS, BbICKa3bIBaHHUS O0YUYaAIOIIUMUCS CBOETO MHEHHS IO €€ MOBOIY,
BBIPAOOTKH CBOETO K HEH OTHOLICHHUS;

-Mcnonb3oBaHMe BOCHUTATEIBHBIX BO3MOXHOCTEH coAepkKaHHs ydeOHOro mpeaMera uepes
JEMOHCTpAaLMI0  OOy4yaroluMCsi IPUMEPOB  OTBETCTBEHHOI'O, TPaXXJAHCKOIO  IOBEACHUS,
MIPOSIBIICHUS YEIIOBEKOIIOOUS M JOOPOCEPACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOUINX TEKCTOB JIJIS
YTEHUS, 3a/1a4 JJIs1 PEUICHNUs, IPOOIEMHBIX CUTYaIlUi I 00CYKIEHUS B KJIacce,

-[Ilpumenenne UHTEpakTUBHBIX GopM pabOThl ¢ OOYYAIOUIMMHCS: HWHTEIIEKTYaJbHBIX,
CTUMYJIMPYIOIIMX I103HABATEIbHYI0 MOTHBALMIO, JIUIAKTUYECKOIO TeaTpa, HUIPOBBIX METOMIMK,
JIUCKYCCUM, KOTOpbIE JAalOT BO3MOXKHOCTh OOYyYalOIIUMCS MPUOOPECTH OMBIT  BEACHUSA
KOHCTPYKTMBHOTI'O AMAJIOra; IPYNIIOBOM pabOThI, KOTOPasi YYUT CTPOUTh OTHOLIEHUS U I€HCTBOBATh
B KOMaHJIe, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIIICHUS;

- BxiroueHne B ypoK WIpOBBIX MPOLENYp, KOTOpPbIE IOMOTAIOT MOJAEpkKaTb MOTHBAIMIO
oOydaromuxcsi K TOMYyYEHUIO 3HAHWM, HAaXUBAHUIO B KIIACCE MEXJIMYHOCTHBIX OTHOIICHUH,
MIOMOTal0T YCTAaHOBJIEHUIO JOOpOKenaTeIbHON aTMOCc(ephbl Ha YPOKE;

-Opranuzanus medcTBa MOTUBUPOBAHHBIX M 3PYIUPOBAHHBIX 00YUYaOIIUXCsl HAJl HEYCIIEBAIOLTUMU
OJIHOKJIACCHUKaMH, B TOM YHCJIE€ C OCOOBIMH 00pa3oBaTelbHBIMH MOTPEOHOCTSIMH, JAOIIEro
00y4aroIUMCS COLMATBHO 3HAYUMBIN OTBIT COTPYAHUYECTBA U B3aUMHON MOMOIIN KaK OCHOBBI JIJIS
OBJIQJICHUSI T100aJIbHBIMU KOMIIETEHIIUSMU;

-MaunmupoBanye ¥ MOAJEPKKA HCCIEI0BATENbCKONW AEATeIbHOCTH B (OpMe WHIUBUAYATbHBIX U
IPYNIOBBIX IPOEKTOB, YTO JTA€T BO3MOXKHOCTh MPHOOPECTU HABBIKM CAMOCTOSITEILHOTO PELICHUS
TEOpeTUYECKON MpoOIeMbl, FeHepHUpOBaHUs U O(OPMIIEHUSI COOCTBEHHBIX MJIEH, YBaKUTEIBHOIO
OTHOIIEHUS K UYXKUM UM, yOJIMYHOTO BBICTYIUICHHS, apTyMEHTUPOBAHUS U OTCTAaMBaHHUS CBOCH
TOYKU 3pEHUS;

-PerynupoBanue noseseHus 00y4aromuxcs;

-Peanuzanust BOCHUTATENbHBIX BO3MOKHOCTEH Pa3IMUHBIX BUOB JESTEILHOCTH PEOCHKA;
-[IpoexTupoBanue cuTyaluuid MU COOBITHH, pPa3BUBAIOLIMX SMOIMOHAIBHO-IIEHHOCTHYIO cdepy
peOeHka;

-PazButne y oOyuaromuxcsi Mo3HaBaTeNbHOM AaKTUBHOCTH, CaMOCTOSTEIbHOCTH, WHUIIMATHUBBI,
TBOPYECKHUX CIIOCOOHOCTEH, (POpPMUpOBaHME TPAKTAHCKOM IO3UIUH, CIIOCOOHOCTH K TPyLy M
KHU3HU B YCIIOBUSAX COBPEMEHHOI'O MUPA, GOPMUPOBAHKE Yy O0YUYaAIOIIUXCSI KYJIbTYphI 310pOBOTO U
6e30macHOro 00pasa KHU3HHU;

-O01menue ¢ JeThbMU, TPU3HAHUE UX JOCTOMHCTBA, TOHUMAHUE U IPUHITHS X

-MogenupoBaHue cUTyalui s BbIOOpa MOCTYIKa 00y4JaroUMUCS;
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-Opranu3zanus st 00y4Jaromuxcst CUTYaIlii KOHTPOJIS M OLIEHKH, CAMOOLICHKH

-BxirroueHre cucTteMbl TOOIMIPEHUsT YIeOHON/COIMAaIbHON YCIICIIHOCTH W TIPOSBIICHUS] aKTUBHOM
KU3HEHHOM MO3UINUN 00YJaIOINXCS;

-Opranuzanus ¢opM UHAWBUYATEHON U IPYMIIOBOI paObOTHI

- Onopa Ha IIECHHOCTHBIE OPUEHTUPBI 00YJAIOLITHXCS;

-Pemienne HeTUNMUYHBIX 33134 110 (HOPMUPOBAHHIO PYHKIIMOHAIBHON TPaMOTHOCTH;

-Opraam3anusi paboThl OOYyYarOMIMXCS HA YPOKE C COIMAIBHO 3HAYUMOW WHpOpMaluei, ee
oOcy>KJieHHe, BHICKAa3bIBAHUE CBOETO MHEHUS IO €€ TOBOJTY, BEIpa0OTKa CBOETro K HEel OTHOILIECHUS
-Bxirouenme B ypoK UTPOBBIX MPOLEAYP, MOAICPKHUBAOIINX MOTHBAIMIO I€TEH K (POPMUPOBAHHUIO
(GYHKIIMOHATBPHOW TPAMOTHOCTH: MOWMCKY M OCBOCHHIO 3HAaHUW, HAJIaKHUBAHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOUIEHHH B  KOMMYHHUKAI[MM, YCTAQHOBJICHHIO  J1OOpOXKEIaTeIbHOro
B3aMMOJICHCTBUS 111 KOOTIEPALIUU B UTPE

-Opranuzansi MHIUBUAYAJIbHBIX M TPYHIOBBIX MPOEKTOB JUII (OPMUPOBAHUS IPOSKTHOU
KyIbTYpbl Kak TIJIOOQJbHON KOMIETEHIMH B COCTaBe (YHKIIMOHAJIBHOW TIpamMOTHOCTH —
CaMOCTOSITENIbHOE ~ KpEeaTMBHOE pelIeHHe N[podjeM U KU3HEHHO-TIPAKTUYECKHUX  3ajad,
reHepupoBaHue U OQopMIIeHHE COOCTBEHHBIX WJEH, YBa)KCHHE UYKUX HACH, OMBIT MyOIHMYHOTO
BBICTYIICHHS 1 KOMMYHUKAIIUH C OMITOHEHTAMH, apTYMEHTUPOBAHHS U KPEATUBHOTO OTCTAMBAHUS
CBOCH TOUKH 3pEHUs

[Iporpamma 1Mo XuUMHUHM JNa€T TPEACTABICHHUE O LENIX, OOIIeH CcTpaTeruu OOydeHus,
BOCIHUTAHMUSI W Ppa3BUTUA OOy4yalOUIMXCA CpeACTBaAMH Yy4eOHOro mpeaMeTa, YyCTaHaBIUBAET
00s13aTeNbHOE MPEIMETHOE COJCp)KaHHe, MPEeayCMaTpUBACT paclpesieiieHne ero 1o KiaccaMm |
CTPYKTYypUpPOBaHUE TIO pa3jiesiaM U TeMaM MPOrpaMMbl MO0 XUMUHU, ONPEAEseT KOJUYECTBEHHbIE U
Ka4eCTBEHHBIC XAPAKTEPUCTHKH COJEPKAHHUSA, PEKOMEHAYEMYIO IIOCIIEAO0BATEIFHOCTh H3Y4EHUS
XUMHH C Y4€TOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBsI3€H, JOTMKH yueOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH O00Y4YaromMXCsi, ONMpeAesieT BOZMOKHOCTH MPEAMETa ISl pealn3anun
TpeOOBaHUN K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelNbHONW MPOrpaMMbl Ha YpOBHE
OCHOBHOTO 00IIIero 00pa3oBaHMs, a TAKKE TPEOOBAHUI K pe3yiabTaTaM 00y4eHHS XMMUU Ha YPOBHE
nenei u3ydeHWs TMpeaMeTa M OCHOBHBIX BHJAOB  y4eOHO-IIO3HABATEIbHOW JESATENbHOCTH
00y4Jaromierocs 1Mo OCBOCHHUIO y4eOHOTO COJIepKaHUSI.

3HaHUEe XUMMHU CIY’KUT OCHOBOW JJsi (pOpMUpPOBaHMS MUPOBO33PEHUSI OOydaroLIerocs, ero
MPEJCTaBICHUI O MaTepHAILHOM €MHCTBE MHUPA, BAXHYIO POJIb UTPAOT (POpMUPYEMbIE XHUMHUEH
MPEJCTAaBICHNUS O B3aMMOIPEBPALCHUSX SHEPIHMHM M 00 3BOJIIOLMHU BEIIECTB B MPUPOAE, O MYTAX
pemieHust TIO0ATBHBIX  MPOOJIEM  YCTOWYMBOTO  pa3BHTHS  YEJOBEYECTBA —  CHIPHEBOIA,
HHEPreTUYECKOM, MUILEBOM U KOJIOrHYeckoi 6€30MacHOCTH, MPOOIEM 3JpaBOOXPAaHEHHUS.

N3ydenue xumuu:

CMOCOOCTBYET peaju3allMi BO3MOXHOCTEH ISl caMOpa3BUTHUS U (POPMUPOBAHUS KYJIbTYphI
JUYHOCTH, €€ o011el u (yHKIIMOHAIbHOU IPaMOTHOCTH;

BHOCUT BKJIaJ B (POPMHUPOBAHUE MBIIIJICHUS U TBOPYECKHX CIHOCOOHOCTEH O0ydaromumxcs,
HaBBIKOB ~ HMX  CAMOCTOSITENPHOW  y4eOHOW  JEATENBHOCTH,  OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX yYMEHUH, HEoOXOAMMBIX Kak B TIIOBCEJHEBHOW JKM3HHM, TaKk U B
po¢eCCuOHABHON JeATETbHOCTH;

3HAaKOMHT CO CHEIM(PHUKON HayYHOT'O MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI 11€JIOCTHOTO B3TJIs/1a
Ha EIWHCTBO TPHUPOJBl M 4YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B (OPMHPOBAHUHU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOIINXCS;

CTIOCOOCTBYET (hOPMHUPOBAHUIO IIECHHOCTHOTO OTHOIICHHUS! K €CTECTBEHHO-HAYUYHBIM 3HAHUSIM,
K IIPUPO/JIE, K YETIOBEKY, BHOCHT CBOM BKJIAJ B HKOJIOTHUECKOE 00pa30BaHUE 00YyJaIOLIHXCS.

JlanHble HampaBlieHUss B OOY4YEHHMM XUMHUU OO0€CleYMBaIOTCS CHEHu(UKON Ccoaep KaHus
y4eOHOro mpeameTra, KOTOPBIH SBISETCS MEelarornyecku aJanTHPOBAaHHBIM OTpaKeHHeM 0a30BOMH
HAyKW XMMUU HA OTIPENIEIIEHHOM dTare e€ pa3BUTHS.
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Kypc xumum Ha ypoBHE OCHOBHOTO 00IEro oOpa3oBaHUS OPUEHTHPOBAH Ha OCBOCHHUE
00y4aloIMMUCS CUCTEMBl MEPBOHAYAIbHBIX MOHATHH XMMHMHU, OCHOB HEOPraHMYECKON XUMHH U
HEKOTOPBIX OTJIEJIbHBIX 3HAUUMBIX MOHSITHN OPTraHUYECKOU XUMUHU.

CtpykTypa coaepkaHusi MpOrpamMmbl 1O XUMHUU Cc(OpMHpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxona Kk €€ mi3ydeHuro. CoJepKaHUE CKIIAJbIBAETCS U3 CUCTEMbl IOHATUH O XMMHUYECKOM
AJIEMEHTE U BEIIECTBE M CHCTEMBbI MOHATUN 0 XUMUYECKOM peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO
OpPraHM30BaHbl 10 MPUHIUIY [OCIEI0BATENILHOIO PA3BUTHUs 3HAHUNH HA OCHOBE TEOPETHUECKHUX
MPEACTABJICHUI pa3HOr0 YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona J[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YUYEHMsI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— MpeCTaBIEHUH 00 3NIEKTPOTUTUUECKON AUCCOIMAIINH BELIECTB B PACTBOPaX.

Teopernueckne 3HaHMS PacCMaTPUBAIOTCSI HA OCHOBE SMIIMPUYECKHM TOJIYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIIEIOBATENLHO OT OJHOTO YPOBHS K APYrOMY, BBIIOIHSISA
GbyHKIMN OOBSCHEHHS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U MOJTYYEHUS] U3y4aeMbIX BEILECTB.

OcBoeHne NpPOrpaMMbl TIO0 XUMHH CIIOCOOCTBYET (OPMHUPOBAHHUIO MPEICTABICHHUS O
XUMHUYECKOM COCTaBIIAIOIIEN HAay4HOW KApTUHBI MHpa B JIOTMKE €€ CHCTEMHOM MPUPOJIbI,
LIEHHOCTHOTO OTHOLIEHMs K Hay4YHOMY 3HaHHUIO U METOJaM IO03HaHHUs B Hayke. V3ydyeHue xumuu
MIPOUCXOJUT C MPUBICUCHUEM 3HAHUHN U3 paHee M3YUYCHHBIX Y4eOHBIX MpeaMeToB: «OKpyKaromui
Mup», «bronorus. 5—7 knacce» u «@usuka. 7 Kiacey.

[Ipy u3ydeHUHn XUMUU MPOUCXOIUT (HOPMUPOBAHKE 3HAHHI OCHOB XMMHUYECKON HAayKU Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKON JCATEIIEHOCTH YEIOBEKA U KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOM KYJIbTYyphl. 3ajgadya y4eOHOro mpeaMeTa COCTOMT B (OPMUPOBAHUU
CUCTEMBl XWMHUYCCKUX 3HAHUNW — BaXHEWIIUX (DAKTOB, TOHATHH, 3aKOHOB U TCOPETHUSCKUX
MOJIOKEHUH, JOCTYMHBIX 0000IIEHUII MHPOBO33PEHUYECKOrO XapakTepa, s3blka HayKd, B
MPUOOIICHNY K HAYYHBIM METOJIaM IO3HAHUS MPH M3yYSHUH BEIICCTB M XUMHUYCCKUX pEakluid, B
GbopMUPOBaHMM W PAa3BUTHUHM [O3HABATEIbHBIX YMEHUH M HX TMPUMEHEHUU B Yy4eOHO-
MO3HABATEIbHON W y4eOHO-HCCIIEeIOBATENbCKON JEATEIbHOCTH, OCBOEHUU MpaBHJl 0€30IacHOr0
oOpallleHus C BELECTBAMU B MIOBCEIHEBHON KHU3HH.

[Ipy u3yyeHMM XUMUU Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)kKHOE 3HAUYEHHE
MPUOOpPENN TaKue 17U, KaK:

— (opMupoBaHUE HHTEIJIEKTYaJIbHO PAa3BUTOM JTUYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPY/HUYECTBY, CAMOCTOSTEIbHOMY MPUHATHUIO pelIeHull, CHOCOOHON alanTUPOBATHCS K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HalpaBJIEHHOCTh OOy4YeHMs Ha CHUCTeMaTH4ecKoe MpuoOIIeHne oO0yJaromuxcs K
CaMOCTOSITENIbHOM MMO3HABATEIbHON JESATENIbHOCTH, HAYYHBIM METOJAaM IMO3HaHUA, (POPMUPYIOLIUM
MOTHBAIINIO M PA3BUTHE CIIOCOOHOCTEH K XUMUHU;

— ofecrnieueHne YCIOBHUH, CIOCOOCTBYIOIIMX MPUOOpPETEHHI0 OOYYaIOUIMMUCS OIbITa
pa3HOOOpa3HOW JEATEIbHOCTH, TMO3HAHUS U CAMOIO3HAHUS, KIFOUYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMITIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HaUEHHE JUIsl Pa3IMYHbIX BUJOB JIEATEIbHOCTH;

— ¢opmupoBaHue oOmel (yHKIMOHATBHOW M €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
quclie YMEHUN OOBACHATH U OLIEHUBAThH SIBJICHUS OKPYXKAIOIIET0 MUpPA, UCIIOIb3Ys 3HAHUS U OIBIT,
MOJIy4YEHHBIE MTPU U3yUYEHUU XUMUU, TPUMEHSATh UX MPU PEUISHUH MPoOJIeM B TOBCETHEBHOM KU3HU
Y TPYZAOBOM I€ATEIBHOCTH;

— (opmupoBanue y 0o0ydarmuXcsi TYMaHUCTUYECKUX OTHOIIEHWH, TOHUMAaHUsl IIEHHOCTH
XUMHUYECKUX 3HAHUN /s BbIPAOOTKHM SKOJOTHMUYECKH LeJecooOpa3HOro MOBEAEHUS B OBITY U
TPYJAOBON JEATEIBHOCTU B LENSAX COXPAHEHMsI CBOErO 370POBbSl U OKPYXKAIOIIEH IPUPOIHOU
Cpenbl;
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— pa3BUTHE MOTHUBAIIMHU K OOYUCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHHIO Ha
OCHOBE YCBOCHHS OOIIECUYCIIOBEYCCKUX [ICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS U
HAIPaBJICHHOCTH JaJbHEHIIIEr0 00yYCHHUS.

OO1ee YMCIO YacoB, OTBEACHHBIX JUIS W3YYCHHS XMMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi, cocraBisieT 136 yacoB: B 8 kiacce — 68 dacoB (2 daca B Hezieno), B 9 kimacce — 68
4acoB (2 yaca B HEJIETIO).
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COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUM B )KU3HU Y€JIOBEKA. XUMUS B CUCTEME HayK. Tesa 1 BEelecTBa.
@duznuecKre CBOMCTBA BEIIECTB. ArperarHoe coctosiHue Beuects. [loHAaTre 0 MeTOAaX MO3HAHUS B
xuMuu. Yncreie BemecTBa u cMecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJIBl. XUMUYECKHE 3IeMEeHTbl. CHMBOJIBI XUMHUUYECKHUX 3J1eMEHTOB. [IpocTbie
U CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckas (opmyna. BaleHTHOCTh aTOMOB XMMHYECKUX AJIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BeuiecTB. OTHOcUTENbHas aToMHas Macca. OTHOCUTENbHAs MOJIEKYJSIpHas Macca.
MaccoBas 1011 XUMHYECKOTO 3JIEMEHTA B COCIMHEHHH.

KommuectBo BemecrBa. Mosb. MossipHas macca. B3auMOCBsI3b KOJIMYECTBA, MACCHI U YKCIIA
CTPYKTYPHBIX €IMHHULL BenecTBa. Pacy€rel mo hopMysiaM XMMHUUYECKUX COESIUHEHUH.

dusnyeckue M XUMHUYECKUE SIBJIECHUS. XUMHUYEcKas peakiuss U e€ NpHU3HaKu. 3aKOH
COXPaHEHUS MAacChl BELIECTB. XHUMHUYECKHE ypaBHeHUs. Kiaccudukamus XUMHUYECKUX peakKiuit
(coenuHeHus, pa3oKeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XHMHYECKOW IOCYIOH, MpaBWJIaMH pPabOTHI B JIAOOPATOPUU U TNPHEMAMU
oOpartieHust ¢ J1abopaTOpHBIM O0OpYyIOBaHHEM, H3yUY€HHUE U OINUCaHUE (U3MUYECKUX CBONCTB
00pa3IoB HEOPTaHWYECKUX BEIIECTB, HAOMoIeHUe (pu3ndecknx (IIaBJICHUE BOCKA, TAsHUE JIbJA,
pacThpaHue caxapa B CTYIKe, KUIIEHHE M KOHJEHCAIUs BOJAbI) M XMUMHUYECKUX (TOpEeHHE CBEuH,
MPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KHCIOTOW) SIBICHUH, HaOIOIeHHE U
ONKCaHWE MPHU3HAKOB MPOTEKAaHUs XMMHYECKHX DPEaKIMil (pa3joKeHUe caxapa, B3aUMOJICHCTBUE
CEpPHOU KHUCJIOTHI C XJOpUAOM Oapus, pasnoxkeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3aMMOJICIiCTBHE kKene3a ¢ pacTBopoM conu menu (1), nydenune cnocoO6oOB pa3aeneHus: cMeceii: ¢
MOMOIIIBI0 MarHuTa, (WIBTPOBAHHE, BHIAPUBAHHE, MUCTWUISAIM, XpoMmarorpadus, MpoBeIeHHE
OYHCTKM TIOBAPEHHOW COJHM, HAONIOJICHWE U ONHCAaHHE pPEe3yJIbTaTOB MPOBEICHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MacChl, CO3JaHIE MOJeNIel MOJIEKYJI (I1apOCTEPKHEBBIX).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopong — sneMEHT M MpPOCTOE BELIECTBO.
Haxoxnenue kuciopoaa B mpupoje, (Gpu3nyeckrue U XMMHUYECKHe CBOMCTBA (peakLUU TOPEeHHs).
Oxcunpl. [lpumenenune xkucnopoga. CrocoObl MOMy4deHHMs] KucCIopoga B Jabopatopuu M
npoMbIIIIEHHOCTH. KpyroBopor kucinopona B mpupoje. O30H — auioTponHas Moaudukanus
KHCIIOpO/1a.

TennoBoil »>¢pdexT XUMHUYECKOH peakiuH, TEePMOXMMHUYECKHE YpaBHEHUs, 0JK30- U
SHAOTEPMHUYECKUE peakuuu. TOMIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3]lyXa, YCHUIIEHUE
MapHUKOBOTO P deKTa, pa3pyLIeHHe 030HOBOTO CIIOA.

Bognopon — anemeHT u npocroe BemecTBo. Haxoxienue Bogopoaa B Ipupoje, puandeckue u
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0bI oTydyeHus. Kucnotel u conu.

MounsipHblii 00BEM ra3oB. Pacuérhl 10 XUMUYECKUM YpaBHEHUSIM.

Odusnyeckue cBoiicTBa BOAbl. Boma kak pactBoputrenb. PactBopbl. HaceliieHHbie u
HEHaChILIEHHbIE pacTBOPbI. PacTBOpHMOCTH BemiecTB B Bojie. MaccoBast 10J1s1 BEIIECTBA B pacTBOPE.
Xumuueckue cpoiictBa BoAbl. OcHoBaHMs. Ponb pacTBOpoB B IpHUpOJE M B KM3HM YEIOBEKA.
KpyroBopot Bozbl B ipupoie. 3arps3HeHre NpUpoaAHbIX Boj. OXpaHa U OYHCTKA MPUPOJHBIX BOJI.

Knaccupukanuss Heopranmdeckux coenuHeHMid. Oxcunpl. Knmaccudukanuss OKCHIIOB:
coJieoOpasyromire (OCHOBHBIE, KHCIOTHBIE, aMpOTepHbIE) U HecoyieoOpasyromme. HomenknaTypa
okcu10B. U3nuecKre U XMMUUYECKHE CBOMCTBAa OKcHI0B. [losydyeHne okcuaos.
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OcHoBanus. Krnaccudukanuss OCHOBaHMM: MENOYM W  HEPACTBOPUMBICE OCHOBaHUSI.
Homenknarypa ocHoBanmii. ®dusznueckue M XHUMHYECKHE CBOMCTBAa OCHOBaHWi. IlomyueHue
OCHOBAaHMH.

Kucnotsl. Knaccuduxamnus kuciaor. Homenknarypa kucinor. Ousznyeckue M XUMHUYECKHE
cBoricTBa KUCHoT. Psan akruBHocTu MmetauioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenknatypa cosneil. @uznyeckrue M XUMHUUYECKHe cBoWcTBa cosieil. [lomydenue
COJIEH.

['eneTnueckas cBsSI3b MEXKy KJIaCCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OIpeeNieHuEe COJEepaHUs KUCIOpOoAa B BO3JyXe, MOIy4YeHHE, COOMpaHHE,
pacro3HaBaHME€ W HW3YYEHUE CBOMCTB KHCIOpOJa, HAOJIIOJEHHE B3aUMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCIIOBUSI BO3HUKHOBEHHS U TMPEKpalleHUs TopeHus (mokapa), 03HAaKOMIIEHHE C
o0pa3iaMu OKCHJIOB U ONHCAaHHE MX CBOMCTB, MOyYeHHE, COOMpPaHue, pacCliO3HABAHUE U U3YyUCHHE
CBOKMCTB BoJOpoJa (ropeHue), B3auMozeciicTBue Bomopona ¢ okcuaom wmeau (1) (Bo3moxHO
UCTOJIb30BaHNE BHUICOMATEPUANIOB), HAOIMIOZCHHWE OOpPA3IOB BEIIECTB KOJUYECTBOM | MOIb,
ucclenoBaHle OCOOCGHHOCTEW  pacTBOPEHHS BEHIECTB C  Pa3NUYHOM  PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOW MAacCOBOW JIOJIEM pPACTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBIE BOJBI C MeTaUlaMH (HAaTpueM U KajblueM) (BO3MOXHO HCIIOIb30BAHHE
BUJICOMATEPHAJIOB), HCCIIEOBaHHE OOPa3IOB HEOPraHWYECKHX BEIIECTB PA3IMYHBIX KIIACCOB,
HaONo/IeHne W3MEHEHUS OKPaCKM WHIUKATOPOB B PACTBOpPAaX KUCIOT W IIeNouYel, H3yuyeHue
B3auMoeicTBus okcuaa meau (l1) ¢ pacTBopoM cepHOI KHUCTOTHI, KUCIOT ¢ METaUIAMH, PEAKIIHi
HEWTpalu3aluu, OJy4YeHUEe HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METalIa IPYTUM U3
pacTBOpa COJM, pEIICHUWE OHKCHEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHelmue Kiaccel
HEOPraHUYECKUX COCTMHEHUI.

Iepuoguueckuii 3akon u Ilepuoamyeckass cucrema xumMudeckux 3iemenros I, H.
Menpeneea. CTpoeHue aToMoB. XMMHYeCKasA CBSA3b. OKHCIUTEJbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBbie MOMBITKU KIACCU(PUKALUNA XUMUYECKUX 3JIeMeHTOB. [loHATHE O rpynmax CXOAHBIX
AJIEMEHTOB (ILIE€JI0YHbIE U I11E€JI0YHO3EMENbHbIE METAJUIbI, TaJIOT€Hbl, MHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI 1 TUIAPOKCHUJIBL.

[lepnonnueckuit 3akoH. Ilepmommueckas cucrema Xxumudeckux oanemeHtos JI. N
MenpeneeBa. KopoTkomepuonHas u jumHHOmepuonHas (opmbl [lepuoanueckoit cuctembl
xumuueckux oanemeHtoB JI. WM. MenneneeBa. Ilepuonsl u rpynmbl. DU3HYECKHI CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siziep. M3otonsl. DnekTponbl. CTpoeHHE 3JIE€KTPOHHBIX
obomouek atoMoB TepBbix 20 xumuueckux dnemeHToB Ilepuommueckoit cucremsr J[. .
MenpeneeBa. XapakTepUCTUKAa XMMHUYECKOTO 3JIEMEHTA IO €ro mnoJyiokeHuro B [lepmoanueckoin
cucteme J[. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUsS! paguyca aTOMOB XMMHYECKHX AJIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U EPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoit cUCTEMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BuTUA Hayku U npaktuku. /. . MenneneeB — yu4€HbIN U Ipak1aHNH.

Xumuaeckas CBSI3b. KoBanenrnas (nonsipHas u HENoJsIpHast) CBS3b.
DNEeKTPOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenensb okucnennsa. OKHCIUTEIbHO-BOCCTAHOBUTEINBbHBIE peaknu. [Iponeccsl okucienus u
BOCCTaHOBJIEHUSI. OKUCIUTENU U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

M3y4eHne o0pa3I[oB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBIE THAPOKCUIA ITUHKA
C pacTBOpaMM KHCIOT M IIEIOYEeH, MPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI
OKHUCIIUTETHHO-BOCCTAHOBUTENIBHBIX PEAKINil (TOPEHHE, PEaKIIUU Pa3NIOKEHUs, COSIMHECHHUS).



Meosicnpeomemnvie ceasu

Peanu3anus MeXnpenIMeTHBIX CBS3€M NMpPU M3y4YECHUMM XUMHM B 8 KJIacCe OCYLIECTBISETCS
Yyepe3 UCMOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK M MOHSITHUH, SBISIOIIUXCS
CUCTEMHBIMH JUISI OT/IEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmre ecTeCTBEHHO-HAYYHBIC TIOHATHUS: HAYYHBIH (aKT, TUIOTE3a, TEOpHUs, 3aKOH, aHAJIM3,
CUHTE3, KJIacCU(pHKALMs, MEePUOJUYHOCTh, HAOIIOACHUE, HKCIEPUMEHT, MOJAEIMPOBAHUE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®dusnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, MOH, HYKJIWJ, H30TOIbI,
pPalMOaKTUBHOCTb, MOJIEKYyJa, JJIEKTPUYECKUH 3apsis, BEIIECTBO, Tello, OO0BEM, arperatHoe
COCTOSIHME BEILECTBa, ra3, (U3MYECKUE BEIMYUHBI, E€IUHHUIBI H3MEPEHUs,, KOCMOC, IJIAHETHI,
3BE3561, ComHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPAIbI, TOPHBIE TTOPOIBI, MMOJIE3HBIE UCKOTIAEMBIE,
TOIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasi peaKIusi

Ilepnonnueckunt 3akoH. Ilepmoamueckas cucreMa XuUMHYeCKMX daemeHToB J[. U
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XUMHUYECKUX HJIEMEHTOB
NEpBBIX TPEX IMEPUOJIOB, Kaaus, KAJIbLUUS U UX COCAUHEHHH B COOTBETCTBUU C IOJIOKEHUEM
351eMeHTOB B [leproanueckoii cucreme U CTPOCHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHYECKOM CBS3UM. THUIBI KPUCTAUIMUECKUX PEIHIETOK,
3aBHCUMOCTh CBOMCTB BEIIIECTBA OT THIAa KPUCTAIIIMUECKON PEIETKH U BU/Ia XUMUYECKOI CBS3H.

Knaccupukanus U HOMEHKJIaTypa HEOPraHMYECKMX BEIECTB. XUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCALIMXCS K Pa3IMUHbIM KJIacCaM HEOPraHWYECKUX COCJUHEHUH, TeHeTHUEeCcKas CBSI3b
HEOpPraHUYECKUX BEIECTB.

Knaccuukanus XMMHUYECKMX peakUUil MO pa3iauyHbIM NpHU3HAKaM (MO0 YUCIy M COCTaBy
YUYaCTBYIOIIMX B PEAKIUU BEIUIECTB, IO TETNIOBOMY dPQEKTY, 0 U3MEHEHHUIO CTETICHEH OKHCIICHHUS
XMUMHUYECKHUX 3JIEMEHTOB, 10 00PaTUMOCTH, 110 YYaCTHIO KaTalau3aropa). DK30- U 3HJO0TEPMUYECKHE
peaxkuuu, TepMOXUMUYECKHE YPABHEHHUS.

[lonatue o ckopoctd Xxumudeckoi peakuuu. IloHarue o0 oOpaTMMbBIX M HEOOPATHMBIX
XUMHUECKUX peakuusix. [loHaTre 0 roMOreHHbIX U TeTeporeHHbIX peakuusax. [lonarue o katanuse.
IlonsaTrie 0 XMMHYECKOM paBHOBecuHU. DAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMUYECKON PEAaKIIMU U
M0JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE  PEAKLUM, HJIEKTPOHHBI OalaHC  OKHCIUTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBleHHWE YpPaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO0/1a SJIEKTPOHHOTO OasaHca.

Teopust 3MEKTPOIUTHUECKON NHUCCOLMALMU. DJIEKTPOJUTHI U HEIEKTPOJIuThl. KaTnoHsl,
aHUOHBI. MeXaHU3M JUCCOLMAUK BEIIECTB C Pa3IMYHBIMU BUAAMHM XUMHUYECKON CBA3H. CTENEHb
nucconuanui. CHiibHbIE U c1a0ble 3J1EKTPOIUTHI.

Peakiiun MOHHOTO OOMEHa. YCJIOBUS NMPOTEKAHUS peakluil MOHHOTO OOMEHa, IMOJIHBIE U
COKpalI€HHbIE HOHHBbIE ypaBHeHMsI peakiuil. CBONCTBa KHCIOT, OCHOBaHHM U coyiel B CBeTe
NpeJCTaBIeHUN 00 ANIEKTPONIUTHUECKOH nucconmanuu. KauecTBeHHbIe peakiui Ha HOHBI. [loHsATHE
0 TUJIPOJIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJIEISIMU KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKUX BEIIEeCTB —
METAJUIOB M HEMETAUIOB (rpaduTa 1 aaMasa), CIOKHBIX BELIECTB (XJIOpHIa HATPHs), UCCIIeI0BaHHUE
3aBUCHMOCTH CKOpPOCTH XHMMHYECKOM peakuud OT BO3JACHCTBUS pa3IUYHbIX (DaKTOPOB,
UCCJIEIOBAHUE DJIEKTPOIPOBOJHOCTH PAacTBOPOB BELIECTB, IpolLecca JUCCOLMALUU KHCIOT,
mienodyeid U cojeil (BO3MOXHO HCIIOJIb30BAHHME BHJEO MAaTEpHUaoB), IPOBEJEHHE OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKM NPOTEKAHUs peakuil MOHHOro oOMeHa (oOpazoBaHHE OCaJKa,
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BBbIJICJICHUE Ta3za, OOpa30BaHHE BObI), OMNBITOB, WJLIIOCTPUPYIOIIUX NPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (TOpeHHe, PEeaKLMU pas3IoKEHUs, COCAMHEHMsI), PaCHO3HABAHUE
HEOPraHMYECKUX BELIECTB C IIOMOIIBI0 KAa4yeCTBEHHBIX pEaKIUii Ha WOHBL, pELICHHE
HKCHEPUMEHTANIbHBIX 3a/1a4.

HemeTanibl 4 X cOeTHHEHUS

OOwiast xapakTepucTUKa ranoreHoB. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTEIIEHU
okucnenus. CtpoeHne U (U3NYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — TaJOr€HOB. XHUMHUYECKHE
CBOWCTBAa Ha MpuMepe xjopa (B3aMMOJAEHCTBME C MeTallJlaMM, HEMETaJUIaMH, LIeI0YaMH).
XnopoBogopoa. ConsiHas KUACIOTa, XMMUYECKHUE CBOWMCTBA, MOJIydeHHUE, NMpuMeHeHue. JlelicTBue
XJIopa M XJIOPOBOAOPOAA Ha OpraHU3M uelioBeka. BaxHelmne XJIOpUAbI MU UX HAXOXICHHUE B
IIPUPOJIE.

OOmas xapakrepuctuka »sj1eMeHTOB VIA-rpynnbel. OcoOEHHOCTH CTPOEHMsI aTOMOB,
XapakTepHble CcTerneHu okuciaeHus. CtpoeHne M (pu3MyecKre CBOMCTBA IMPOCTBHIX BEIIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPONHbIE MOAN(UKAMH KUCIOPOAA U cepbl. XMMHUYECKHE CBOMCTBA CEPHI.
CepoBoniopoJi, cTpoeHue, GU3NUecKrue U XUMUIecKrue cBoicTBa. OKCHIBI Cephl KaK MPEICTaBUTENN
KHUCIOTHBIX OKcHJoB. CepHas KucioTa, (U3MYECKMEe M XUMHUYECKHEe CBOMCTBa (00mue Kak
IIpeJICTaBUTENs Kilacca KHUCIOT U creuuduyeckue). XUMUUYECKHE PEeaKIUH, JIeKalllue B OCHOBE
IPOMBIIIJICHHOTO CII0c00a Mojy4yeHus: cepHoi Kucinotsbl. IIpumenenue cepHoit kucinotsl. Conu
CEpHOIl KHCIIOTHI, KaueCTBEHHAs peakuus Ha cyiabdar-uoH. Haxoxaenue cepbl U €€ COeAMHEHUN B
npupose. XUMHYECKOE 3arpsi3HEHHE OKpYXKalollell cpeapl COeAMHEHMSMH cepbl (KHCIOTHBIE
JOXK]IH, 3arpsiI3HEHNE BO3/1yXa M BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIICHUS.

OOmast xapakrepucThka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHHUS AaTOMOB,
XapaKTepHBIC CTETIEHN OKUCIICHUS. A30T, paclpoCTpaHeHHE B MPUPOJE, (GU3NUECKHE U XUMUIECKUE
cBoiicTBa. Kpyroopor azora B mpupoje. AMMHAK, ero (pu3nyeckue M XUMHUYECKHE CBOWCTBA,
noirydeHue u npuMenenue. Com aMMOHUS, X (pU3HUECKUe U XUMUYECKHAE CBOMCTBA, TPUMEHEHHE.
KayecTBeHHast peakuusi Ha HOHBI aMMOHMs. A30THas KHCIOTa, €€ MoiydeHHue, (U3NYECKUe MU
XMMHAYECKHE CBOMcTBa (OOIIME Kak TMPEICTaBUTENsl Kiacca KHUCIOT M CHEHU(HUECKHE).
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHHUS B KayecTBE MUHEPAJIbHBIX YA0OpeHH. Xumuueckoe
3arpsi3HEHUE OKPY’Karolel cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa,
nouBsl U BoJoéMoB). Pochop, amorponHsle Moaupukanun pocdopa, puzndeckre 1 XUMHIECKUE
cBoiictBa. Oxcun docdopa (V) u dochopHas kucnora, GuU3MUYeCKUe U XUMUUYECKHE CBOWCTBA,
nony4yenue. McnonpzoBanue ¢pocdaros B KauecTBe MUHEPAIBHBIX YA0OPEHU.

OObmass xapaktepuctuka 31eMeHTOB |VA-rpynnsl. OcoOE€HHOCTH CTPOEHHUSI AaTOMOB,
XapaKTepHbIe CTENEHW OKUCIECHHUS. YTJIepoJl, auIOTPONHbIE MOAM(UKAIMH, PACIPOCTpaHEHUE B
npupoje, Gu3nUecKue U XUMHUUYECKHe CBOMCTBa. AncopOuus. KpyroBopoT yriepoaa B mpupoje.
Oxcunpl yriaeposa, ux (pu3MuecKue M XUMHUYECKUE CBOWCTBA, JIEHCTBME Ha JKMBBIE OPraHU3MBI,
NOJy4YeHHe W TPHUMEHEHHE. DKOJOrHYecKkrue mpoliemsbl, cBsi3aHHbIe ¢ okcuaom yriepona (IV),
TUIIOTE3a TI00abHOrO MOTEIUICHUs KIIUMaTa, NapHUKOBBIN 3G (deKT. YroabHas KUCIOTa U €€ coly,
X (U3NYECKHUe W XMMHYECKHE CBOMCTBa, MOJIydeHHEe M NpuMeHeHne. KadecTBeHHass peakiusi Ha
KkapOoHaT-uoHBl. Vcrnonb30BaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIe MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHMSX YIiepoja
(MeTaH, 3TaH, STWJIEH, alleTHIIEH, 3TaHOJ, [VIMLEPHUH, YKCyCHas KucioTa). [IpupoaHble MCTOYHUKU
YTJIEBOIOPOI0OB (yroib, MPUPOIHBIN ra3, HeTh), TPOIYKTHl UX MepepaboTKu (OEH3HH), X POJb B
OBITY W TPOMBIIUIEHHOCTH. [loHATHE O OWONIOTMYECKM BaKHBIX BEIIECTBAaX: JKHpax, Oenkax,
yIJIEeBOaX — M MX pPOJIM B JKU3HU YeJOBeKa. MaTepHalbHOE €IMHCTBO OPraHMYECKUX U
HEOPTaHNYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue W XHUMHUYECKHE CBOWCTBA, IIOJIyu€eHHE U MPUMEHEHHUE.
Coenunenus kpeMHus B npupoje. O0ume npeacrasienus 06 okcune kpemuus (V) u kpemHueBoit
kuciote. CHIIMKAThl, UX UCIIOJIB30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHel1ie cTpouTenbHbIe
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MaTepuabl: KepamMHuKa, CTeKIo, IeMeHT, OeToH, kene3o0eToH. IIpoGmembl GezomacHOTro
WCIIOJIB30BAaHUSI CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCETHEBHON KU3HM.

Xumuueckuii IKcnepumenm:

U3y4YeHHe 00pa3lloB HEOPraHMYECKUX BELIECTB, CBOWCTB COJITHOM KHCIIOTBHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPHUI-MOHBl M HAOJIOJCHHE MPU3HAKOB MX MPOTEKAHUS, OIIBITHI,
oTpaxarwlue (u3ndeckrue U XUMHUYECKHE CBOMCTBA TajoreHOB M HMX COEIUHEHUN (BO3MOXKHO
HCIOJIb30BaHNUE BHUJEOMATEPHUATIOB), O3HAKOMJIEHME € 0Opa3laMu XJOPUIOB (TaJIOT€HU[IOB),
O3HaKOMJIEHHE ¢ oOpasuamMu ceppl U €€ COeOUHEHUSMU (BO3MOXKHO HCIOJIB30BaHUE
BUJCOMATEpPHATIOB),  HAOIMIOACHWE  TMpolecca  OOyrJIMBaHMA — caxapa IOJA  JIeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, M3YYCHHE XMMHYECKHUX CBOMCTB pa30aBIIEHHON CEpHOM
KHUCJIOTHI, MPOBEACHHWE KAuyeCTBEHHOW peakUuuu Ha Ccynb(haT-moH W HAONIOJCHHE NpU3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE C (U3NYECKMMHU CBOWCTBaMHU a30Ta, ¢gocdopa M HX COCAUHEHUN
(BO3MOXXHO HCIOJIB30BAHKE BUICOMATEPUAIOB), 0Opa3lamMu a30THBIX M (POCHOpHBIX ynoOpeHui,
MoJIyuyeHue, coorpanue, paclo3HaBaHUE U U3y4eHHe CBOMCTB aMMHUaKa, IIPOBEJACHHE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHUS U GochaT-HOH U U3yUCHHE IPU3HAKOB UX MPOTEKaHMs, B3aUMOICHCTBHE
KOHIIEHTPUPOBAHHON a30THOW KHUCJIOTHI C MEJbI0 (BO3MOXHO HCIIOIb30BaHHE BUACOMATEPUATIOB),
M3ydeHHe MOJeNell KPUCTAIMYECKUX PEHIETOK anMasa, rpaduta, QymiepeHa, 03HAKOMIICHHE C
MPOLIECCOM  aICOPOLIMK  pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM
MPOTHBOTa3a, MOJy4YeHHe, coOMpaHue, paclo3HaBaHWE M W3YYEHHE CBOWCTB YIJIEKHUCIOIO rasa,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-UOHBI U M3y4YEHHE MPU3HAKOB HX
IIPOTEKAaHUS, O3HAKOMJIEHME C MPOAYKLUMEH CHUJIMKATHOM MPOMBILUIEHHOCTH, pELICHHE
SKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BakHeillire HeMeTallIbl U UX COCIUHEHUS.

Metaibl M UX COeIMHEHUS

OO01mas xapakTepucTUKa XUMHYECKHUX 2JIEMEHTOB — METAJUIOB HA OCHOBAHHMM WX TOJIOKCHUS
B llepnogmyeckoit cucreme xumuueckux 3vieMeHToB [[. M. MenpaeneeBa M CTpoeHUsT aTOMOB.
Crpoenue wmetaimioB. MeTaimyeckas CBs3b W METaUIMUECKas KpPUCTAUIMUECKas peleTKa.
DNEeKTPOXUMHUYECKUN Psifi HANpsDKEHHH MeTaioB. DU3WyYeckrue HW XHUMHUYECKHE CBOMCTBA
MetaiioB. OOmue crnocoObl moiaydeHus: MeTaiioB. [loHsTHE O KOpPO3WHM METAIOB, OCHOBHBIE
CHocoObl 3alUThl WX OT Koppo3uu. CmiaBbl (CTanb, YyTyH, IIOPATIOMUHUI, OpoH3a) U HX
IIPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[Ilenounbie MeTaIUIBL: MOJIOkEHUE B [leprnoanueckon cucteMe XumMuyeckux anementos /1. M.
MenpeneeBa, CTPOEHHE UX aTOMOB, HaXOKJEHHUE B Ipupoie. PU3NYECKUe U XUMUYECKHE CBOKWCTBA
(Ha mpumepe HaTpus U Kanusi). OKCUIIbI U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHune menouHbIx
METAJIJIOB U UX COEAVNHEHUH.

[IlerouHO3EMENBHBIE METAJIIIBI MarHU M KaJIbLMW: noJ0keHue B [leproandeckoit cucreme
xumuueckux snemeHtoB J[. M. MenneneeBa, CTpoeHHE HMX aTOMOB, HaxXOXJAECHHE B IPUPOJE.
Ou3nyYecKue U XMMHUYECKHME CBOMCTBA MarHusi M Kajablus. BakHeWlne COCAUHEHMS KaJbLMs
(oxcua, TMAPOKCU, con). KECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHUSL.

Amomunuil: nonoxenne B llepuommueckod cucrteme XuUMHUYecKMX 3ieMmeHtos I WM.
MenpeneeBa, CTpO€HUE aToMa, HaxoKJIeHue B mpupone. duznueckne U XMMHUYECKHE CBOWCTBA
anmoMuHMS. AM(OTEpHbIE CBONCTBA OKCHJIA M THPOKCHIA ATFOMUHHUS.

Kenezo: mnonoxenue B llepuoguueckoit cucreme xumuueckux saemeHtoB /[l W.
MenpeneeBa, CTpoeHUE aToMa, HaxoXkJIeHue B mpupoje. dusnueckue U XMMHUYECKHE CBOWCTBA
xeneza. Oxcunsl, rugpokcunsl U comu kenesa (ll) m sxemesa (1), ux cocras, cBoiicTBa u
MOJIyYEHHeE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMy METaNIOB M CIUIaBOB, UX (PU3MUECKUMU CBOMCTBAMHU, U3yUEHUE
pe3yabTaTOB KOPPO3UH METAJUIOB (BO3MOKHO HCIIOJIB30BAHUE BHUIEOMATEPHANIOB), OCOOCHHOCTEN
B3aUMOJICHCTBUS  OKCHJA KalblKMsig M HaTpus C BOJOM (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), MCCJIEIOBAaHUE CBOWCTB JKECTKOM BOJABI, Ipollecca TOpPEeHUs Kejesa B
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KHUCJI0poe (BO3MOXKHO HCIOIB30BAHNE BUCOMATEPHAIIOB), IPU3HAKOB MPOTEKaHHUs KaueCTBEHHBIX
peaKiuii Ha WOHBI: MarHMs, KalbIUs, alfoMUHUs, 1uHKa, xene3a (1) u xemesza (1), mequ (1),
HAOJIOICHNE U ONMHMCAHUE MPOLECCOB OKPAIIMBAHMA TUIAMEHM HOHAMH HATPHsl, KW M KalbLUs
(BO3MOYKHO HCITOJIb30BaHUE BUJCOMATEPHAIIOB), UCCIEIOBaHUE aM(OTEPHBIX CBOMCTB TUIPOKCHUIA
AIIOMUHUS U THAPOKCHIA IUHKA, PEUICHHWE SKCIEPUMEHTAJIBHBIX 3ahady Mo Teme «BaxHeiimme
METaJIJIbl U UX COCTUHEHUS».

XHUMUS U OKPYIKAIOLIasi cpea

BemectBa 1 Marepuansl B MOBCEJIHEBHOM >KM3HHM 4elloBeKa. be3omacHoe HCIONb30BaHHE
BEIIECTB M XHWMHUYECKHUX peakiuuii B ObiTy. [lepBas momomp Npu XUMHYECKHX OXKOrax u
OTpaBJICHUSIX.

XUMHUUYECKOe 3arpsi3HEHUE OKpY’Kalolied cpenbl (mpeaenbHas JOMYCTHMAas KOHILIEHTPAIUS
BemecTs, ganee — [1/1K). Ponbs xumMun B perieHur 3KOJIOTHISCKUAX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepuasioB (CTEKIIO, CIIJIaBbl METAJLIOB, TOJIMMEPHBIE MaTepUabl).

Mesicnpeomemmunle ceazu

Peanuzanusi MeXnpeaIMETHBIX CBA3CH MpHU M3yYEeHUU XUMHH B 9 Kilacce OCYIIECTBISETCS
Yyepe3 UCIOJIb30BaHUE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W MOHSTUH, SBISIOIIUXCS
CUCTEMHBIMU JIJIS1 OTJENIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmIre ecTeCTBEHHO-HAYYHBIC TIOHATHUS: HAYYHBIH (aKkT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIN3,
CHUHTE3, Kiaccu(uKalnus, TMEePUOJUYHOCTb, HAONIOIEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
M3MEpEeHUe, MOJIeIb, SIBJICHUE, TAPHUKOBBINA APPEKT, TEXHOIOTHS, MATCPHAIIBL.

@dwuzuka: wmarepusi, aroMm, DOIEKTPOH, TMPOTOH, HEHUTPOH, HOH, HYKJIHJA, H30TOIMbI,
palMOaKTUBHOCTh,  MOJEKYJNa, OJJIEKTPUYECKHH  3apsi, MPOBOJHUKH, IIOJYIPOBOJHUKH,
IUDIIEKTPUKU, (OTORIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSIHHE BEIeCTBa, ras,
pacTBOp, paCTBOPUMOCTh, KPUCTAILTMYECKAsT PEHIETKA, CIUIABbl, (pU3MUYECKUE BETUYMHBI, €AMHUIIBI
U3MEpEeHUs, KOCMUYECKOE MPOCTPAHCTBO, TUIaHEThI, 3BE31b1, ColHIIE.

buonorusi: ¢otocunres, npixanume, Ouocdepa, IKOCHCTEMa, MHUHEpPAIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpaNbl, TOPHbIE OPO/IbI, MOJIE3HBIE UCKOMAEMBbIE,
TOILJIUBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 11O XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JUYHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yNIbTAaThl OCBOCHUS MPOrPaMMBbl OCHOBHOTO O0IIIEro 00pa30BaHMs JOCTUTAIOTCS B
xo/e OOy4YeHHS XMMHH B €IUHCTBE Y4eOHOW M BOCIHTATEIBHON NEATCILHOCTH B COOTBETCTBHH C
TPAAUIIMOHHBIMA POCCHUUCKUMHU COIHMOKYJIBTYPHBIMH ¥  JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH,
MIPUHSATHIMHU B 00IIIECTBE MPAaBHUJIAMH M HOPMaMH TOBEICHHS M CTIOCOOCTBYIOT ITPOIIECCaM CaMOTIO3HAHUS,
CaMOpPa3BUTHUS U COLUATM3AIUN 00yJarOIIIXCSI.

JIMYHOCTHBIE PE3YJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIHUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MMO3UTUBHBIX IICHHOCTHBIX OPUEHTAIIMN U PACITUPEHUE OIBITA ICATEIHHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B
YacTH:

1)naTpuoOTH4€eCKOro BOCIMTAHUS

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPHYECKOMY M HAy4YHOMY
HACJICTUIO, TTOHUMAHUS 3HAUCHUSI XMMHUYECKON HAYKH B JKU3HH COBPEMEHHOT'O OOIECTBA, CIIOCOOHOCTH
BIIQJIETh JIOCTOBEpPHOH HWH(POpMAIMEH O TMEPEJOBBIX JOCTHIKCHHUSAX M OTKPBITHSIX MHPOBOH U
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MIPEJICTABJICHHS O COIMAIBHBIX HOPMAaxX W MPaBWIAX MEKINYHOCTHBIX OTHOIICHHN B KOJIJICKTUBE,
KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJE3HOH, ydeOHOMCCIIeI0BaTENbCKOM,
TBOPUYECKON M JPYrUX BUIAX ACSITEILHOCTH, TOTOBHOCTH K Pa3sHOOOPa3HOW COBMECTHOH IESTEIHHOCTH
IpPU BBHINOJHEHUH Y4YeOHBIX, IO3HABATENbHBIX 3aJ[a4, BBIIOJIHEHUH XHUMHUYECKHX JKCHEPHUMEHTOB,
CO3/IaHUU y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHIO M B3aMMOIIOMOIIHM B IPOIECCe 3TOM
y4eOHOU [N1eATeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE IMOBEACHHE M TIOCTYNKH CBOMX TOBapHILEH C
MO3UITUN HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS TOCIIEICTBUNA MTOCTYITKOB;

3)eHHOCTH HAYYHOI'0 NO3HAHMSA

MHPOBO33PEHUYECKHE IPEACTABICHUS O BEIIECTBE M XUMHYECKOW PEaKIUH, COOTBETCTBYIOIIHEC
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTaBISIOLIUE OCHOBY JJISi TOHUMAaHUsS CYIIHOCTH HAYYHOUH
KapTUHBI MHpa, TPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS TPUPOJIBI, B3aHMMOCBS3SX
YeNoBeKa ¢ MPUPOTHON CPeloil, O PO XMMHHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEI;

MMO3HABATEIFHBIC MOTHBBI, HAIIPABJICHHBIC Ha MOJIyYeHNE HOBBIX 3HAHHUH 110 XUMHUHU, HEOOXOTUMBIC
Ui OOBSICHEHHST HAONIOJaeMbIX TMPOIECCOB U  SBICHUN, MO3HABATEeNbHOHN, HWH()OPMAIMOHHOW W
YUTATEIBCKON KYJIbTYPBI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIHHOW PabOTHl C YYCOHBIMH TEKCTAMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOY4YEHWI0O W TIO3HAHWIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTH U CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW U HCCIENOBATENbCKONW NIEATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBJIICHHOCTH U YPOBHS O0yUYCHHS B TabHEHIIIEM;

4)dopMupoBaHNs KyJIbTYPHI 310POBbS.

OCO3HaHWE IIEHHOCTH >KH3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO, YCTAaHOBKH Ha
3I0pOBBI 00pa3 >KU3HH, OCO3HAHWE IMOCIEICTBUN U HEMpPUATHE BPEIHBIX NMPUBBIUEK (YMOTpeOieHus
QJIKOTOJIs, HAPKOTUKOB, KYPEeHHS), HEOOXOIMMOCTH COOJIIOICHHSI TTPaBUIT 0€30MMaCHOCTH TIpU 0OpaIieHun
C XUMHUYECKUMU BEIIECTBAMU B OBITY U pealbHOU KU3HU;

5)TpynoBoro BocnuTaHus:

MHTEpEC K MPAKTHUYECKOMY M3YyUEHHUI0 MPOPECCH U TPpyAa pa3IudHOrO pojia, YBAXKECHHUE K TPYAY U
pe3ysibTaTaM TPYJIOBOH JEATSIBHOCTH, B TOM YHCJIC HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHHH 10
XUMHH, OCO3HAaHHBIM BHIOOP WHAMBHIYATLHOW TPACKTOPUU TMPOJOIDKEHHUS OOpa3oBaHUs C Y4ETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HWHTEPECOB W TOTPEOHOCTEH,
yCIeUTHOW MpodecCHOHAbHON NeATEeNhbHOCTH M Pa3BUTHS HEOOXOIWMBIX YMEHHH, TOTOBHOCTH
aJIalITHPOBAThCS B NTpodeccCHoHAIBHOM cpejie;

6)3K0/10rM4eCKOr0 BOCIIUTAHUSA:
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HKOJIOTHYECKHU I1eJIeco00pa3Hoe OTHOILICHHE K MPHUPOJE KaK MCTOUYHUKY JKU3HU Ha 3emiie, OCHOBE
e€ CyIIeCTBOBAHUSA, MOHMMAHUE IIEHHOCTH 3/0pOBOr0 M 0€30IacHOro o0pasa >KU3HU, OTBETCTBEHHOE
OTHOILICHHE K COOCTBEHHOMY (U3NYECKOMY U TICHXHYECKOMY 370POBbIO, OCO3HAHUE IIEHHOCTHU
coOr0IeHHUsT TpaBuil 0€30IIaCHOTO MOBEACHMs NpU paboTe C BEIIEeCTBAMM, a TAKXKE B CHUTyalMsX,
YIPOXKaroLUX 3J0POBBIO U JKU3HU JIIOCH;

CIOCOOHOCTH IPHUMEHATh 3HAHUA, MOJIydaeMble MPU HM3YYEHUU XUMMM, U pelleHHs 3ajad,
CBA3AHHBIX C OKPYXKAIOLIEH IPUPOAHOW CPENOM, Ul IOBBILICHUS YPOBHS 3KOJOTMYECKOW KYJIBTYPBI,
OCO3HaHMs IIOOATBHOTO XapakTepa HKOJOTMYECKUX IMpoOJieM M IMyTed HX pelleHHs [OCPEACTBOM
METOZOB XHMHHM, JKOJOTMYECKOIO MBIIUICHHS, YMEHUs PYKOBOJCTBOBATbCA UM B II0O3HABATEIILHOW,
KOMMYHHMKaTUBHOW U COLIMAIbHON IIPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX ~pe3yJAbTaTOB  BBIICNAIOT 3HAYUMble s (OPMHUPOBAHUSA
MHUPOBO33PEHUS OOIIEHAYYHbIC MMOHATHS (3aKOH, TEOpHs, MPUHIIUI, TUTIOTE3a, (PAKT, CUCTEMa, MPOIIECC,
SKCHEPUMEHT U JIPYroe.), KOTOpbIe MCIOJB3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUEOHBIX IpeIMeTax U
MO3BOJISIOT HA OCHOBE 3HAHUI W3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOM HAYUIHOU
KapTUHE MHpa, U YHUBEpcaJibHble Yy4eOHble JAeHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,
pETyIsTHBHBIE), KOTOpble 00ecneunBaloT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIHHOMY
IUTAHUPOBAHUIO U OCYILLECTBICHHUIO YUeOHOH 1A TETbHOCTH.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBbie Joruyeckue aeiicTBus:

YMEHHUsI HMCIHOJIB30BaTh INPUEMBI JIOTUYECKOI'O MBIIIJIEHUS NPH OCBOCHMM 3HAHUM: PacCKpbIBaTh
CMBIC]T XUMHYECKUX MHOHATHH (BBLACIATh UX XapaKTE€pPHbIC NMPU3HAKM, YCTAHABIMBATH B3aUMOCBS3b C
APYTUMH TOHATHSMH), HCIIOJIIB30BaTh IOHATHS S OOBSCHEHHS OTICIBHBIX (PAKTOB W SIBJICHHH,
BbIOMPATh OCHOBAHUS U KPUTEPUHU AJIS KIACCU(PUKALMN XMMUYECKHX BEIIECTB M XUMHUYECKUX PEaKIIUH,
YCTAHABIIMBATh IPUYMHHO-CJIEICTBEHHBIE CBS3M MEXAY OOBEKTaMM H3YYEHHUS, CTPOUTH JIOTHYECKHE
paccyxaeHus (MHyKTUBHBIE, 1eJyKTUBHBIE, 10 aHAJIOTHH), J1eJ1aTh BBIBOBI U 3aKIIIOUECHUS;

YMEHHE MPUMEHSATh B IIpollecce IO3HAHMUS MOHATHUS (IpEeIMETHbIE M METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3yEMbIE B XUMHHU, IPEOOPA30BbIBATH HIMPOKO IPUMEHSIEMbIE
B XMMHH MOJEJIbHbIE MPEICTaBICHHUSI — XMMHUUECKUN 3HAaK (CHMBOJI 3JIEMEHTA), XUMUYecKast Gpopmysa u
ypaBHEHHE XHMHMYECKONH pEaKUMU — MIpU PELIeHUH Y4eOHO-TIO3HaBaTEIbHBIX 3a/ad, ¢ Y4ETOM ITHX
MOJCJIBHBIX IPEJCTaBICHUN BBIIBIATE M XapaKTEPU30BaTh CYHIECTBEHHbIC INPHU3HAKH H3Y4aeMbIX
OOBEKTOB — XHMMHUYECKHMX BELIECTB M XHUMHYECKUX PEAKIMH, BBIABIATH OOLIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CIIEACTBEHHBIE CBSA3H U IPOTUBOPEUNS B U3y4a€MbIX MPOLECCAX U SIBICHUAX.

ba3oBble ucciaenoBarebCKue 1eHCTBHA:

YMEHHUE HCIIOJIb30BATh IOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHHUs, A TAKKE B
KayecTBE OCHOBBI i1 (OPMHMPOBAHUS THUIIOTE3bl 10 TPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYKJICHUH;

npuoOpeTeHue OmbITa 1O IUIAHUPOBAHUIO, OpPraHM3allid M TPOBEICHHUIO YUYEHHUYECKHUX
SKCIIEPUMEHTOB, yYMEHHME HaOII0AaTh 3a XOJOM IIPOLlecca, CAMOCTOSITEIbHO MPOTHO3UPOBATH €0
pe3yabTar, (GOpMyIHpoBaTh OOOOIIEHUS U BBIBOJBI 10 pe3yiabTaTaM MPOBEAEHHOIO  OIbITA,
UCCJIEIOBaHMsI, COCTABIIATH OTUET O MPOJeNIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMeHHE BbIOUpaTh, aHAJIM3UPOBATh U UHTEPIPETUPOBATH HHDOPMALIMIO PA3IUYHBIX BUJIOB U (POPM
NPEJCTAaBICHUS, MOJIYYaeMYI0 M3 pa3HbIX WCTOYHMKOB (HAyYHO-TOMYJISIpHAS JIMTEpAaTypa XMMHUYECKOTO
coJiepKaHusl, CIpaBOYHbIE TTocoOust, pecypchl HTepHeTa), KpUTUYECKU OLIEHUBATH MPOTUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

yYMEHHE TPUMEHSATh pPa3IWYHbIE METOJbl W 3alpochl NMpU TOUCKE U 0TOOpe MHpOpMaluu M
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIMUMBIX Ul BBINOJHEHHsS Yy4eOHBIX M MO3HABATENIbHBIX 3a]ad
OnpeAeNéHHOro TuMa, MNpUOOpeTeHHe OomblTa B O0JIACTH  HCMOJNb30BaHUS  HMH(DOPMAILMOHHO-
KOMMYHUKATUBHBIX TEXHOJOIHMH, OBJIQJEHUE KYyIbTYpOHM AaKTUBHOIO MCIIOJIb30BaHUSA Pa3IMYHBIX
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MTOMCKOBBIX CHUCTEM, CAMOCTOSITENILHO BHIOMpATh ONTUMAIBHYIO (OpMY TpEICTaBICHUS WHPOPMAIUU U
WUTIOCTPUPOBATh pelIaeMble 3aJayd  HECIOKHBIMH CXeMaMH, JuarpaMmamu, ApyruMu ¢GopMaMu
rpaduKu U UX KOMOUHAIUSMU;

YMEHHE HUCII0JIb30BaTh U aHAIU3UPOBATH B IIpoliecce Y4eOHOM U HCCIe0BaTEIbCKON IeATEIbHOCTH
MHPOPMALIMIO O BIMSHUHM TPOMBIIIJICHHOCTH, CEIIbCKOTO XO3MWCTBAa M TPAHCIOPTa HA COCTOSHUE
OKpY>Karolle MpUPOHON Cpebl.

KoMMmyHuKaTUBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA:

YMEHHUS 3aJlaBaTh BOIPOCH (B X0J€ JAuayiora W (Wid) TUCKYCCHH) MO CYIIECTBY OOCYKIaeMou
TeMbI, POPMYIUPOBATH CBOM MPEITI0KEHUS OTHOCUTEIILHO BHIMIOJIHEHUS MPEIOKEHHON 3a/]auu;

YMEHHS TPEACTaBIATh MOJYYCHHbIE PEe3yibTaThl IO3HABATEIBHOW MAESITEIbHOCTH B YCTHBIX H
IIMCBMEHHBIX TEKCTaX; JeNaTh IPE3EHTALMI0 PE3YyJIbTAaTOB BBIIIOJHEHUS XHUMHUYECKOIO IKCIEPUMEHTa
(;mabGopaTtopHOro oOIbITa, JabOpaTOpHONM pabOThl MO KCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO
IIPOEKTA);

yMEHHS Yy4eOHOro COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM II03HABATEIbHOU W
MCCIIEIOBATENLCKONW JICITEIBHOCTH MPH PELICHUHM BO3HHUKAIOMIMX IMPOOJIEM HAa OCHOBE ydéra OO0IIMX
MHTEPECOB U COrJIacoBaHHWsS Mo3uiuil (oOCykaeHusi, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBD»,
KOOpJMHALIMSI COBMECTHBIX JAECWCTBUN, ONPEJCIICHHE KPUTEPHEB IO OLIEHKE KayecTBa BbIIOJHEHHOU
paboThl U ApyTHUE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITENIbHO OMNpPENesTh LEeMH JeSITeNbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh W TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTH, BHIOMpATh Hambolee
s dekTrBHBIE CIOCOOBI PEICHUs Y4eOHBIX U MO3HABATENBHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIISTh WU
KOPPEKTUPOBATh NMPEIIOKEHHBIM AJITOPUTM JACUCTBUM IPU BBIOJIHEHUH 33JaHUNA C y4ETOM IOJIyYEHUS
HOBBIX 3HAHUI 00 WH3y4aeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIMSIX, OLEHUBATH COOTBETCTBHE
IIOJIyUEHHOT0 pe3yjbTaTa 3asBJICHHOW I€JIM, YMEHHE HCIOJIb30BaTh W aHAJIM3UPOBATh KOHTEKCTHI,
npesiaraéMble B YCIIOBUU 3aJaHHM.

MHNPEAMETHBIE PE3YJIbTATHI

B cocraBe npeaMeTHBIX pe3yabTaTOB MO OCBOCHUIO 0053aTENBLHOTO COJIePIKaHUs, YCTAaHOBIEHHOTO
JTaHHOM (efepanbHOl paboueil MporpaMMoil, BBIJIESIOT: OCBOEHHBIE 00yUYalOIIMMUCS HAyYHbIE 3HAHUS,
YMEHHUS U CTIOCOOBI IEHCTBUH, criennduueckue s MpeaMeTHON 00acTu « XUMUs», BUIBI I€ITeIbHOCTH
[0 MOJYYEHHIO HOBOI'O 3HAHMS, €0 HWHTEPIpEeTallH, MPeoOpa3oBaHUI0 U NMPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

K xonmy o6yuenust B 8 kij1acce npeaMeTHble pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATUN: aTOM, MOJIEKYJa, XUMUYECKHM 3JIEMEHT, IIPOCTOE
BEIIECTBO, CJIOKHOE BELIECTBO, CMECh (OAHOPOJHAS U HEOJHOPOJIHAs), BaJEHTHOCTb, OTHOCHUTEIIbHAS
aTOMHasi M MOJIEKYJsipHas Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas AOJs
XUMHUYECKOTO D3JIEMEHTa B COEAMHEHHUU, MOJISPHBIA OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPHUIIATETILHOCTh, CTEMEeHb OKHUCICHHUS, XHUMHUECKas peaklus, Kiaccuukaius peaxiiuii:
peaKiuu COEIUMHEHUS, PEeaKlUHUU pa3jIoXKEeHHUs, peaklUd 3aMelIeHUs, peakuuu OOMEeHa, HK30- U
SH/IOTEPMHUECKUE PpEaKIUH, TEIUIOBOM H(PQEKT peakiuu, SIpOo aTroma, IEKTPOHHBIA CIIOM aroma,
aTOMHasi opOuTanb, paglyc aromMa, XUMUYecKas CBs3b, MOJISpHAs U HEMOJIsIpHAs KOBaJIEHTHAasl CBS3b,
WOHHAsI CBSI3b, MOH, KATHOH, aHUOH, PacTBOP, MaccoBas JIOJisA BellecTBa (MPOIICHTHAs KOHIIEHTpPAIUs) B
pacTBope;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHMX TIOHATUA W TNPUMEHSTh 3TU TOHATHUS TpHU
OMMCAHUU BEUIECTB U UX MPEBPALICHUN;

UCIOJIb30BaTh XUMHYECKYI0 CHUMBOJIMKY JUJISl COCTaBIE€HUS! (DOPMYI BEIIECTB U YPaBHEHUNH XUMHYECKHX
peakumii;
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OTIPE/ICTISATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHECHUSX, CTCTICHh OKHCIICHUS YJIEMEHTOB
B OMHApHBIX COCIMHEHUSX, MPUHAAJIC)KHOCTh BEIIECTB K OINpPENeIEHHOMY KJIacCy COCOUHEHUU II0
dhopmynaM, BUJI XUMHUYECKOM CBSI3H (KOBAJICHTHAsI 1 HOHHAS) B HEOPTAaHUUYECKHUX COCTMHEHUSX;
packpsiBaTh cmbica Ilepuoanueckoro 3akona [[. M. MeHneneeBa: 1€MOHCTPUPOBATh MOHUMAaHHE
MEPUONYECKON 3aBUCHMOCTH CBOWMCTB XHUMHUYECKHX 3JIEMEHTOB OT MX MOJIOKEHHS B llepmommueckoit
CHUCTEME, 3aKOHOB COXPAHEHMSI MACChl BEILIECTB, OCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUYEHUS,
3aKoHa ABOTaJIpo;
OMKCHIBATh U XapaKTEepU30BaTh TabIu4YHYy0 Gopmy [leproandeckoil cuCTEMbl XMMUYECKHUX AJIEMEHTOB:
pasnuyaTh MOHATHUS «TJaBHas noarpynmna (A-rpymnmna)» u «mmodouyHas noarpynna (b-rpymnma)y», maneie u
00JbIIINe TIEPUOIBI, COOTHOCUTH 0003HAYCHHUS, KOTOpPBIe UMEIOTCs B Tabnuie «l[lepuogudeckast cucrema
xumuueckux siemeHToB J[. M. MenpaeneeBa» € 4YHMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sjpa, OO0IIee YHCIO DJICKTPOHOB W PACHpEleICHHE UX II0
AJICKTPOHHBIM CJIOSIM);
KJIACCU(UIIUPOBATh XHUMHUYECKHE DIJIEMEHTBI, HEOPTaHWMYECKHE BEHIECTBA, XUMHUYECKHE peakuuu (1o
YHCIy U COCTaBY yYacCTBYIOIIUX B PEeaKIIMU BEUIECTB, [0 TEIIOBOMY 3D PeKTy);
XapaKkTepu3oBaTh (OMHCHIBaTH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PAa3IMYHBIX  KIIACCOB,
MOATBEPKJass ONUCAHHE NPUMEpPAMH MOJIEKYJSPHBIX YPABHEHHI COOTBETCTBYIOIIMX XHWMHYECKHUX
peaKIuii;
MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAauE€CTBEHHOIO COCTaBa, BO3MOYKHOCTH
MPOTEKaHUs XUMUYECKHUX MPEBPALLICHUI B PA3JIMYHBIX YCIOBUAX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAacChl BEILIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOT0 3JeMEeHTa Mo (opMyJie COeIWHEHHUs, MaCCOBYIO JOJIO BEIIECTBA B PAcTBOPE, MPOBOJIUTH
pacy€Thl O YPAaBHEHHUIO XUMUYECKON PEAKIIUY;
MPUMEHSATh OCHOBHBIEC OIE€pPAllMM MBICIUTEIBHOW JEATEIbHOCTU — aHaju3 W CHUHTE3, CpPaBHEHHE,
000011IeHHEe, CHCTeMAaTH3aIuIo, KIAacCU(HUKAIIMIO, BBISABICHUE NMPUYMHHO-CICACTBEHHBIX CBSI3€H — IS
W3YyYECHHUSI CBOMCTB BEILIECTB U XUMHUYECKUX PEAKIUN, €CTECTBEHHO-HAYYHbIE METOJIbl ITO3HAHUS —
Ha0II0IcHUE, U3MEpPEHNEe, MOICIMPOBAHUE, IKCIIEPUMEHT (peaJIbHBIH U MBICJICHHBIN);
CJIeIOBaTh TMpaBUJiaM TOJIb30BAHUS XUMHUYECKON MOCYA0W U J1abopaTOpHBIM OOOpYJIOBaHUEM, a TAKKE
MpaBUjiaM OOpaIleHUsI C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSAMU 10 BBIMOJHEHUIO JTA0OPaTOPHBIX
XUMHUYECKHUX OMBITOB MO MOJTYYEHHIO U COOMPAHMIO ra3000pa3HBIX BELIECTB (BOAOPOAA U KUCIOPOJA),
MPUTOTOBJIEHUIO PACTBOPOB C ONPEIETEHHOW MAaCCOBOM J10JI€M PAaCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U
MPOBOJUTh XUMHUYECKHUE DKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB LIEIOUYEH U KUCIOT C ITOMOIIBIO
MHIUKATOPOB (JaKkMyc, (heHon(TanenH, METUIOPAHK U IPYTHE).

K xoniy oOyuenust B 9 kJjiacce mpeaMeTHBIE pe3ylbTaThl Ha 0A30BOM YpPOBHE JTOJKHBI OTPaXkaTh
c(hOpMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:
pPAacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKUX MOHATHWA: XMMUYECKUH DBJIEMEHT, aTOM, MOJIEKYJa, WOH,
KaTUOH, aHHMOH, IPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, BAJIICHTHOCTb, AJIEKTPOOTPULATEIBHOCTD,
CTENEHb OKHCJICHUS, XUMHUYECKas peakKius, XMUMHYECKash CBsA3b, TEIUIOBOM 3(P(HEKT peakinuu, MOJb,
MOJIIPHBINA 00BEM, PacTBOP, SIEKTPOIUTHI, HEANEKTPOIUTHI, SMEKTPOIUTUYECKAS TUCCOLMALINS, PEAKIIHH
MOHHOTO OOMEHa, KaTaJlu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHMbIE PEaKIUH,
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMU,  OKHUCIMUTENb, BOCCTAHOBUTEIb,  OKHUCIEHUE U
BOCCTAHOBJICHUE, aJJIOTPONHUs, aM(OTEpHOCTh, XUMHUYECKas CBI3b  (KOBAJICHTHAs, HWOHHAasi,
METaJITNYecKasi), KpUCTATUYecKass pemeTka, KOpPpo3usi METAIOB, CIUIABbI, CKOPOCTh XWMHYECKOU
peakuuu, npeaenbHo qonyctuMas konuentpanus [1/IK Bemectsa;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKHMX NOHATHUA W IPUMEHATh OTU TOHATHUS IPU
ONMCAaHNM BEIIECTB U UX MPEBPALICHUI;
UCIOJIb30BaTh XUMHYECKYI0 CHUMBOJIMKY ISl COCTaBIEHUS (JOPMYI BEIIECTB U YPaBHEHUN XUMHYECKHX
peaKLuii;
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OTIPENIeNIATh BAJICHTHOCTh M CTEMEHb OKUCICHHS XMMHUYECKHX AJIEMEHTOB B COCAMHEHUSX PA3JIMYHOTO
COCTaBa, MPHUHAIIC)KHOCTh BEIIECTB K OIpPENeNIEHHOMY KIJIACcCy COEOUHEHHMH 1o (opMynam, BHJ
XUMHUYECKON CBSI3U (KOBaJIGHTHAs, MOHHAs, METa/lInyeckas) B HEOPraHMYECKUX COCAMHEHMSIX, 3apsl
MOHA 10 XMMHYECKOH (opmylie, XapakTep Cpeibl B BOJHBIX PACTBOpaX HEOPraHWYECKHX COCTUHEHHUH,
THUI KPUCTAJUTMUECKOHN perI€TKH KOHKPETHOTO BEIleCTBa;

packpsiBaTh cMbica [lepuonnueckoro 3akona . M. MenaeneeBa U AEMOHCTPUPOBATH €r0 MOHUMAaHUE:
OIMCHIBATh M XapaKTepH30BaTh TabauuHyo (Gopmy Ileprnoauueckoil CHCTEMbl XUMUYECKUX 3JIEMEHTOB:
pasnnyaTh MOHSITHUS «TJaBHas nmoiarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymma)y, mansie u
0oJbIIMe TIEPUOMABI, COOTHOCHTH O0003HAYCHHS, KOTOpPhIE HWMEIOTCS B IMEPUOJUYECKON TabmmIe, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3apsil A1pa, odiee
YHCII0 JIEKTPOHOB M PACTpeieTICHUE UX 10 AJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B
M3MEHEHUU CBOWCTB JIEMEHTOB U UX COEIMHEHUH B MpeJenax MaJbIX MePHO0B U TIaBHBIX MOATPYII C
Y4ETOM CTPOCHUS UX ATOMOB;

KJIacCU(UIUPOBATh XUMHUYECKHE JJIEMEHThI, HEOPraHMYECKHE BEUIeCTBa, XMMHUYECKHE peakuuu (1o
YHCIy U COCTaBy y4YacTBYIOIIMX B PEAKIIUU BELIECTB, MO TEIIOBOMY (D (PEKTy, 10 U3MEHEHHIO CTEIeHEeH
OKHCIICHUS XUMUYECKHUX JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) 00IIME U CHENU(PUISCKUE XUMUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEIIECTB, IOJTBEPIKIAsi OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHii;

COCTABIISATh YPAaBHEHHS DSJICKTPOJIUTHUECKOW UCCOIMAIMU KHCJIOT, INEIOYeld W COoJIeH, TOJHBIE |
COKpalI€HHBIE YPaBHEHUS peaKUii HOHHOTO OOMEHa, YpaBHEHHMS pPEaKIHH, ITOATBEPKIAOIINX
CYLIECTBOBAHHE TCHETUYECKOM CBSI3U MEX]y BEIIECTBAMU Pa3IMYHBIX KIACCOB;

pacKpheIBaTh CYHNIHOCTh OKHCIIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUil IOCPEICTBOM COCTABJICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEAKIIH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS, BO3MOXKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYISIPHYIO ¥ MOJSIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJIO
XUMHAYECKOTO AJIeMEHTa 10 (HOpMyJie COCAMHEHUS, MACCOBYIO JIONIIO BEIIECTBA B PAcTBOPE, MPOBOIUTH
pacy€Thl 10 YpaBHEHUIO XUMHUECKON PEeaKIInu;

coONOIaTh MpaBwiia TOJIB30BAHUS XUMHUYECKOH MOCYJI0H M JIabOpaTOpHBIM 00OpYTOBaHHWEM, a TaKXKe
npaBujia oOpaleHus ¢ BEIIeCTBAMU B COOTBETCTBHH C WHCTPYKIMSMH TIO BBIOJHEHHUIO JIAOOPATOPHBIX
XMMHUYECKHX OIBITOB MO MOJIYYEHHUIO M COOMpPAaHHUIO ra3000pa3HbIX BELIECTB (aMMHaKa U YIJIEKHCIIOTO
rasa);

IPOBOJIUTh PEAKIMHU, MOJTBEPXKAAOLINE KayeCTBEHHBIH COCTAaB pPA3IUMYHBIX BEILIECTB: PACIO3HABATh
OINBITHBIM MYTEM XJIOpUA-, OpOMHJI-, HOAUI-, KapOoHaT-, ¢ocdar-, cummkaT-, cyabhar-, THAPOKCH]I-
WOHBI, KaTHOHBl aMMOHHS M HWOHBI M3yYCHHBIX METAJJIOB, NMPHCYTCTBYIOIIME B BOJHBIX pacTBOpPax
HEOPraHUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPALMU MBICIUTEIFHOW MJEATENbHOCTH — aHAIW3 W CHHTE3, CpaBHEHHE,
0000111eHre, CUCTEMAaTH3alllI0, BBIABJICHUE NMPUUYMHHO-CIEICTBEHHBIX CBA3EH — Ui M3Y4YEHUsl CBOMCTB
BEIIECTB U XUMHUECKUX PEaKINii, eCTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHMS — HAOII0IEHUE, H3MEPEHHE,
MO/JICJIMPOBAHME, IKCIIEPUMEHT (peabHbI M MBICIICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KounuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM K n JuaekTpoHHbIe (UU(pOBbHIE)
OHTPOJIbHbIE aKTH4YecKHue
n/n NMporpaMmal Bcero P p o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI

Pasznen I.HepBOHa‘laHLHLIe XUMHUYECCKHUEC NTOHATHUHA

Xumust — BakHast 00J1aCTh
11 €CTECTBO3HAHMSI M IPAKTHYCCKOU 5 2
NESTEILHOCTH YEIIOBEKa

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

1.2 BeniecTBa 1 XuMU4YeCcKue peakiuu 15 1 Eggg:?/(r);.ee%as(i?}lfﬂ £41837¢
Htoro no pazneny 20
Paznen 2.BakHelime nmpeacTaBUTEI M HEOPraHUYEeCKUX BEleCTB
21 Boznyx. Kucnopon. [Toustue 06 6 bu6mmoreka [JOK
OKCHIax https://m.edsoo.ru/7f41837¢c
29 Bogopoa. [lonarue o kucnorax u 8 1 bu6mmoreka [JOK
COJISIX https://m.edso0.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBaHUAX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnunoreka [JOK
COEIUHEHUI https://m.edso0.ru/7f41837¢c
Hroro no paznery 30

Paznen 3.11epuoauyeckuii 3akon u [lepuoguyeckasi cucrema xumnueckux 3jaemMeHToB . . MennesieeBa. CTpoenue aToMoB. XMMHYECKas

cBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHDbIE pPe€aKIuu

[Tepuonnueckuii 3aKOH U

31 [Iepuonnueckas cucrema v bubmuorexa [JOK
' XuMHYeckux 3aementos 1. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aroma
32 Xummnueckas cB3b. OKHUCIUTEILHO- 8 5 bu6nmoreka [JOK

BOCCTAaHOBUTCIIBHBIC PCAKIINN

https://m.edso0.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Uroro no pazneny 15 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I1O 68 5 5

ITPOI'PAMME

9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM T T DT mup— (uudposbIe)
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypebi

Pa3znen 1.BemiecTBO U XMMHYECKHE PeaKIIUU

11 [ToBTOpeHue u yriyoneHue 3HaHUH OCHOBHBIX 5 2 bubnuoreka [IOK
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636

12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmoreka [JOK
peaKIuii https://m.edsoo.ru/7f41a636

13 DIIEKTPONUTHYECKAsT JUCCOLHAITHS. 8 1 1 bubnunoreka [JOK
XUMHUYECKHE PEaKInU B PaCTBOPaX https://m.edso0.ru/7f41a636

Hroro no paszneny 17

Pasznea 2.HemeTasIbI M X cOeIMHEHUS

21 OO011ast XapaKTepUCTHKA XUMHYECKUX 4 1 bub6nuorexa [IOK
anemeHToB VIIA-rpynmebl. ["anorenst https://m.edso0.ru/7f41a636

22 mewenros ViArpymm, Copan et 6 Bubmorexa LIOK
U https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKa XUMUYECKUX

2.3 aneMeHToB VA-Tpymimsl. A30T, Gpochop u ux 7 1 Eggiﬁ;;iii?{fﬂ 112636
COEJIMHEHUS

24 OO011ast XxapakTepUCTHKA XUMHUYECKUX 8 1 2 bub6nuorexa [IOK

snemeHToB |VA-rpynnsl. Yraepoa u KpeMHUi

https://m.edsoo0.ru/7f41a636
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N UX COCAMHCHUA

Hroro no pazueny 25
Pa3zgen 3.MeTa/iIbI M BX COeTHHEHUSA
. bub6moreka [JOK

3.1 Obmpae croficTsa MeTaNIOB 4 https://m.edsg).ru/7f41a636

3.2 Baxkueiie MeTayuibl 1 UX COSIUHEHUS 16 Egg;?;;;iiﬁ?rﬁﬁ 412636

Hroro mo pazneny 20

Pasznen 4.Xumus u okpy»kaionias cpeaa

4.1 BemiectBa 1 MaTepuaibl B )KM3HU YEJIOBEKa 3 BH6H_HOTCKa LOK
https://m.edsoo.ru/7f41a636

Hroro mo pasneny 3

PesepBHOE BpeMms 3 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMS OCHOBHOU
OBPA30OBATEJIbHOI ITPOI'PAMMBI

8 KJIACC
Kon .
pOBeEpsIEMOro IIposepsiembie NpeIMeTHbIE Pe3yIbTaTbl 0CBOEHHsI OCHOBHOI
peayLTara o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
1 ITo Teme: «IlepBOoHaYaIbHBIE XUMUYECKUE TIOHITHU
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHITHH: aTOM, MOJIEKYJIa, XUMUYECKHAN
JJIEMEHT, IIPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECh (OAHOpPOJAHAs U
HEOJHOPOJHAsA), BaJEHTHOCTb, OTHOCHUTENIbHAs aTOMHas M MOJIEKYJspHas Macca,
11 KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas A0S XUMHUYECKOTO
JIEMEHTa B COEIMHEHUHU, MOJISIPHBIA 00BEM, XMMUYECKas peakiys, Kiaccupuranus
peakuuii: peakUuu COEIUHEHUS, pPEaKIHUH pa3JIOoKEHUs, pPEaKLUUu 3aMelICHMUs,
peakiuu oOMeHa, K30- M AHJIOTEPMUUYECKHE peaKkluH, TeIIOBOM 3pdeKT peakuu,
pacTBoOp, MaccoBasi A0S BellecTBa (MPOLEHTHAsI KOHLIEHTPAlUsl) B pacTBOpE
19 WUTIOCTPHPOBATE B3aUMOCBA3b OCHOBHBIX XMMIYECKHX HOHSTUA U HPUMEHATH 3TU
IIOHSTHSI IIPU ONMCAHUU BEILECTB U MX IIPEBPALICHUN
13 HCHIONb30BATh XMMUHMECKYIO CHMBOIMKY JUIi COCTAaBJICHH dopmyn BelecTB U
YpaBHEHUN XUMHUYECKUX pEaKLUn
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJIIPHOIO y4€HUs, 3aKoHa ABOraapo
1.5 OIpEeIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX
16 KIaccu(UIUpPOBaTh XMMUYECKHE peakiuu (M0 YUCIy M COCTAaBYy YYacTBYIOIIUX B
peaKiuu BEIIeCTB, M0 TEIIOBOMY (b (heKTy)
1.7 BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB
1.8 BBIUUCIISATH MACCOBYIO JIOJII0 XMMUYECKOI0 3JIEMEHTA 10 (OopMyIie COeMHEHUS,
1.9 BBIYHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 NPUMEHATh €CTECTBEHHOHAYYHbIE€ METOJIbl MO3HAHHUS — HaONIOJeHHE, U3MEpEHHe,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasbHbIM U MBICIEHHBIN)
2 ITo Teme: «BaxuHennme npeIcTaBUTENIM HEOPTaHUYECKUX BEIIECTBY
21 PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX IOHATUI: OKCHJ, KHCIOTA, OCHOBaHHE,
COJIb
29 OTIpeENATh MPUHAJIEKHOCTh BEIIECTB K ONpeAeNEHHOMY KJIacCy COEAMHEHHUH 10
bopmynam
2.3 KJ1accu(UIIMPOBaTh HEOPraHMUECKUE BEIECTBA
XapaKTepu3oBaTh (ONMUCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHbIX
2.4 KJIAaCCOB, TOATBEpKAasi OMNHMCAHME TpPUMEpPaMU  MOJEKYJISPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUI
25 IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT HX Ka4eCTBEHHOIO COCTaBa,
BO3MOYXHOCTH MPOTEKAHHSI XUMUYECKUX MPEBPALICHUH B PAa3JIMUHbIX YCIOBUIX
ClleZIoBaTh TMpaBWJIaM TMOJb30BaHUA XUMHMUYECKOW TMOCylo M J1abopaTOpHBIM
o0opy/noBaHuEM, a TakKe MpaBUiaM OOpalleHHs] C BEUIECTBAMH B COOTBETCTBUU C
2.6 MHCTPYKLIMSMHU TIO BBINOJHEHHIO JIAOOPAaTOPHBIX XMMHUYECKHX OIBITOB  I10
MOJIYYEHUI0O W COOMpaHUIO Ta3000pa3HBIX BeEmIeCTB (BOJAOpPO/IAa W KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEAEIEHHOW MAacCOBOM J0JIEW PAaCTBOPEHHOIO
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BEIIECTBA, IUIAHUPOBATb M  MPOBOAUTH XHMHYECKHE OKCIEPUMEHTHI  TI0
pacrmo3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIOT C TOMOIIBbIO MHAUKATOPOB (JIAKMYC,
(dheHondTanenH, METHIIOPAHX U IPYTHE)

2.7

MIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakuu

3.1

IIo Tteme: «llepmonmueckuit 3akoH u Ilepuommueckas cucremMa XUMHYECKHX
snementoB JI. WM. MengeneeBa. CrpoeHue aroMoB. XUMHYECKas CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUI

PACKpPBIBATE CMBICJI OCHOBHBIX XHMHUYCCKHX IMOHSTHHN: AApO aroma, 3JI€KTpOHHbII>i
cIIoM aToOMa, aTOMHasid Op6I/ITaJ'IB, paaunyC atromMa, XUMHUYCCKas CBsA3b, IIOJIsIpHAA U
HCIIOJIAIpHAA KOBAJICHTHAA CBA3b, 3JICKTPOOTPULATCIBHOCTL, HMOHHAA CBiA3b, HOH,
KaTHOH, aHHMOH, CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(l)I/IHI/IpOBaTI) XHUMHWYECCKUEC 3JICMCHTHI

3.3

ONKCHIBATH M XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit cucremMsl
XUMHUYECKUX DJIEMEHTOB: Pa3juyarh IMOHATUS «rjaBHas noArpymmna (Arpymnmna)» u
«mioboynas noarpymnmna (brpymma)y, «mainbie» U «00JbIIIHe) MepUOIbI

3.4

PaCKpbIBAaTb CMBICII HCpI/IO,I[I/I‘leCKOFO 3aKOHa I[I/I MeHneneeBa: JACMOHCTPHUPOBATDH
ITIOHUMAaHHEC HepI/IOI[PI‘IGCKOfI 3aBHUCHMOCTH CBOMCTB XMMHYCCKHUX 3JIEMCHTOB OT HX
IIOJIOXXCHUS B HepI/IO,HPI‘IeCKOﬁ CHCTCMC

3.5

COOTHOCUTH 0003Ha4YeHHsI, KOTOpble uMeroTcsl B Tabnuie «llepuoanueckas cucrema
xuMuueckux d3iemeHToB .M. MennaeneeBa» € YUCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XHMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsij sjapa, oOllee YuciIo
AJIEKTPOHOB U paclpepeNIeHUE UX O ANEKTPOHHBIM CIIOSIM)

3.6

OIpCACIIATL CTCIICHDb OKHUCIICHUS 3JICMCHTOB B 6I/IHapHI>IX COCAMHCHHUAX

3.7

OIIpCACIIATL BUO XHUMHYECKOH CBS3U (KOBaHCHTHaH n I/IOHHaH) B HCOPraHUYCCKHX
COCANHCHUAX

9 KJIACC

Kon
NpoBepPsIeMoOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUA

1

IIo Teme: «BemiecTBo 1 XUMHUYECKast pceaKknuus»

11

1.2

pPacKpbIBaTb CMBICII OCHOBHBIX XMMHUYECKUX IIOHATHH: PacTBOP, HJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAs AMCCOLMAINS, pPEaKIMU HOHHOIO OOMEHa,
KaTaJln3aTtop, XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMBbIE pEaKIHH,
OKHCIIUTEIIbHOBOCCTAHOBUTENIBHBIE ~ PEAaKIUH, OKHUCIUTEIb, BOCCTAHOBUTEID,
OKHCJICHME€ U BOCCTAHOBIIEHHE, aJUIOTPOIUs, aM(pOTEPHOCTh, XMMUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, METAJUIMYEeCKas), KpUCTAJUIMUECKas peleETKa, CIUIaBhl,
CKOPOCTh XUMHUUYECKOU PEAKLIUU

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHUYCCKHUX MOHATHH U INPUMCEHATb 3TU
TMOHATHUA IPU OIIMCAHUHU BCHICCTB U UX HpCBpaH_ICHI/Iﬁ

13

14

COCTABJISITh YPAaBHEHUS 3JIEKTPOJUTUYECKOM TUCCOIMAIMU KHCIIOT, WIeIoYer u
COJICH, TIOJTHBIC ¥ COKPAIIEHHBIC YPABHEHUS PEAKIINii HOHHOTO OOMEHa

PaCKphBIBATh CYIIHOCTHE OKHUCIUTEIIBHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ IMoCPEACTBOM
COCTaBJICHHS SJIEKTPOHHOTO OajaHca ITUX peakIuit

1.5

IIpOBOOUTD paC‘-IéTBI 10 YPaBHCHUIO XHUMHYECKOM pCaKknuu

IIo Temam: «HemeTamisl U UX coeaMHEHU» U «MeTalibl 1 UX COSTUHEHU)




22

2.1

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME M CHEMUu(UUECKHe XMMHYECKHUE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEHICCTB, MMOATBCPKAAA OITMCAHUC TPUMEpPAMU MOJICKYJIAPHBIX
Y MOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYCCKHX PEAKITUHA

2.2

2.3

2.4

COCTAaBJISATh YPAaBHCHUA peaKHHﬁ, IMOATBECPKAAIOMIUX CYIIECTBOBAHUEC TeHEeTHYECKOM
CBsA3H MCXKY BCUHICCTBAMU PA3JIMYHBIX KJIIACCOB

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT X CTPOCHHUs, BO3MOXKXHOCTU
IIPOTEKAHUsl XUMUYECKUX IIPEBPALLECHUN B PA3JINYHBIX YCIOBUX

ClleZIOBaTh TpPABWJIaM TMOJB30BaHMUA XHUMHYECKOW TMOCYIOoM H JabopaTOPHBIM
o0opynoBaHuEM, a TaKKe MpaBUiaM OOpallleHUs! C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLIMSMH TIO BBINOJHEHHUIO JIAOOPATOPHBIX XHUMHYECKHX OIBITOB  II0
MOJIYYEHHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (aMMHAaKa M YIJIEKUCIIOTO rasa)

2.5

3.1

MPOBOJUTh pPEAaKIMHU, IMOJATBEP)KIAONIME KAYEeCTBEHHBIM COCTaB PpPa3IUYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHUA-, OpOMHUI, WOIUI, KapOoHaT,
docdar, cunukar, cynbdat, THIPOKCUIUOHBI, KATHOHBI aMMOHUSI, HOHBI N3y4YECHHBIX
METAJUIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB

[To Teme: «XuMHS 1 OKpYKAKOILIAsl CPEIa

pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux mnonstui: IIJIK BemectBa; koppo3us
METaJIOB

3.2

MIPUMEHSITh OCHOBHBIE OINEPAIlH MBICTUTENILHOMN JesITeNbHOCTH — aHAINU3 U CHHTE3,
cpaBHEHUE, 000OIICHHE, CHCTEeMAaTH3allUI0, BBISBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBsA3€M — JUIsI M3y4EHHS CBOWCTB BEIIECTB W XHUMUYECKUX PEaKIuii;
€CTECTBEHHOHAyYHbIE€ =~ METOAbl  MO3HAHUA —  HAONMIOJAEHHEe, HU3MEpEeHHE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (peasIbHbI U MBICIICHHBIN )
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumuun. Posib XUMuUM B )KU3HU YeNOBEKA. XMMHUS B CUCTEME HAayK. Tera U BEUIecTBa.
®du3nyecKre CBOKMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

1.3

[TonsTHe 0 MeTo/ax Mo3HaHUsA B XUMUU. YHCThIe BemiecTBa U cMecu. CrocoObl pa3encHus
cMecel

ATOMEI 1 MOJICKYIJIBI. Xumudeckue djieMeHThl. CHMBOJIBI XUMHYECKHUX DJICMCHTOB. HpOCTbIe
" CJIIOKHBIC BEUICCTBA. ATOMHO-MOJ’ICKy.]'ISIpHOC YUCHHC

1.4

Xumudaeckas (bopMyna. BaneHTHOCTE aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH ITOCTOSHCTBA
coCTtaBa BCUICCTB. OtHocurenbHas aTomMHas macca. OTHOCHTCILHAS MOJICKYJIsIpHad Macca.
MaccoBas 1015 XUMUYECKOTO 3JIEMEHTa B COEAUHECHU N

1.5

1.6

1.7

KonunuectBo BemecrBa. Monbs. MoisipHas Macca. B3auMocCBsA3b KOJIMYECTBA, MACCHl U YKCIIA
CTPYKTYPHBIX €IMHHUII BenecTBa. Pacu€rel o hopMyraM XMMHUYECKHX COCTUHCHHMA

dusndeckue W XUMHUYECKHUE SBJIECHHUSI. XUMHYECKas peakuuga u eé IIpHU3HAKH. 3akoH
COXpaHEHHsI Macchl BellecTB. XHMHUYECKHE YypaBHEHUs. Kilaccudukamms XUMHUYECKUX
peakuuii (CoequHEeHus, Pa3IoKeHUs, 3aMEIICHHs, OOMeHa)

XUMHUECKUIN 3KCIIEPUMEHT: 3HAKOMCTBO C XMMMUYECKOW MOCYIOW, C MpaBujiamMH padOThl B
naboparopud M mpuéMaMu oOpamieHus ¢ JIabOpaTOpHBIM 00OpPYJOBAaHHEM, H3YUCHHE H
onucaHue (U3MYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKUX BEILIECTB, HAONII0/IEHUE
¢usnveckux (TUIaBJICHHWE BOCKA, TasHUE JIbJa, PAaCTHPAHHUE caxapa B CTYIKE, KUIICHHE H
KOHJIEHCAllUs BOJbl) U XUMHMUYECKUX (FOpPEHHME CBEYM, MPOKAJIMBAHHE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHCJIOTOW) SBJICHHIA, HAONIONEHHE W ONHCAHWE TPU3HAKOB
NpOTeKaHUs XMMHUYECKHX peakLuil (pa3iokeHue caxapa, B3auMOACHCTBUE CEPHOIM KUCIIOTHI C
xjopuoM Oapusi, pasnoxkeHue ruapokcuaa meau(ll) mpu HarpeBaHuu, B3auMojeicTBHE
xene3a ¢ pactBopoM conu Mmeau(ll), uzyuenue crnocoboB pazaeneHus cMecei (¢ MOMOIIbIO
MarHuTa, QWIBTPOBaHWE, BBHIIAPUBAHWE, JUCTWLIAIMA, Xpomarorpadus), NpoBeneHHE
OYMCTKHM TOBAapE€HHOW COJM, HAOJIIOJICHHME MU OMMCAaHUE PpEe3yJIbTAaTOB IPOBEACHUS OIIbITA,
WIUTIOCTPUPYIOIIETO ~ 3aKOH ~ COXPAaHEHMS  MAacChl, CO3/JaHHE  MOJENeH  MOJEKyl
(1rapocTep>KHEBBIX )

Baxwneiimue MMPEACTAaBUTCIIN HCOPTraHNYICCKUX BCIICCTB

2.1

Boznyx — cmecs razos. CocraB Bozayxa. Kuciopoxn — 3I€MEHT M NPOCTOE BEIECTBO.
Haxoxxnenue kucnopona B mpupoje, (Ppu3nueckne M XHUMHUYECKHE CBOMCTBA (peakiuu
roperus). Okcunbl. [lpumenenuwe xkucnopoga. CrocoObl TOTy4YeHUS KUCIOpOJIa B
naboparopuu U npoMsbliieHHocTH. KpyroBopot kucioposa B mpupojae. O30H — ajuioTponHas
Moau(UKAIHS KUCIOPOaa

2.2

TernoBoil 3ddexkT XUMHUYECKOW peaklud, TEPMOXMMHUECKHE YpaBHEHHs, 0JK30- U
SHJIOTEPMHUYECKHE pPEaKIuH. TOIIMBO: Yroib M MeTaH. 3arps3HEHHE BO3/1yXa, yCHIICHHE
MapHUKOBOTO 3P deKTa, pa3pylIeHne 030HOBOTO CII0s

2.3

Bonopon — aneMeHT u npocroe BeiectBo. Haxoxkaenue Bojgoposaa B npupoze, Guzndeckue u
XMMHYECKHE CBOICTBA, MPUMEHEHHE, CIOCO0BI Moy4eHHs. KucimoTsl u conu

2.4

MossipHblii 00bEM ra30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHHSIM

2.5

®usnyeckue cBoMcTBa BOAbl. Boma kak pacrBoputens. PactBopbel. HaceliieHHble U
HEHACBIIIEHHbIE PacTBOPBI. PacTBOPMMOCTH BelecTB B BoAe. MaccoBasi 0Js BEIIECTBA B
pactBope. XuUMHUECKHE cBoWcTBa BOJbl. OcHOBaHMs. Poib pacTBOPOB B MPUPOJIE U B KUZHU
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2.6

yenoBeka. KpyroBopot BojAbl B MpUpOAE. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa U OYUCTKA
MIPUPOJIHBIX BOJI

Knaccudukanus Heopranwdeckux coenuHeHuit. Oxcuapl. Krnaccudukamums OKCHIOB:
coseoOpazyromue (OCHOBHBIE, KHCIOTHBIE, aM{QOTEpHBIC) H  Hecoleo0pa3yromue.
Homenkiarypa oxcunoB. Pu3nuecKMe U XUMHUYECKHE CBOMCTBAa OKcuuoB. [lomyueHue
OKCHJIOB

2.7

2.8

OcHoBanus. Krnaccudukanus OCHOBaHWH: TWIETOYM ¥ HEPACTBOPUMBIC OCHOBaHHUSI.
Howmenkinarypa ocHoBanuii. @u3nyeckue U XUMHUYECKHE CBOMCTBa ocHOoBaHMU. [lonmydyenue
OCHOBaHUU

Kucnorsl. Knaccudpukanus xucnor. Homenknarypa kucioT. Pusznyeckne U XUMHYECKHE
cBoiicTBa kucioT. Psg akruBHoctu metauioB H.H. bekerosa. [Tonydyenue kuciaor

2.9

Conu. Homenkiarypa coseil. duznueckue u XUMHUYECKHe CBOMCTBa cojied. [Tonyuenue comneit

2.10

I'enernueckas cBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX CoeHHHeHHﬁ

211

XUMUYECKUH HKCIIEPUMEHT: KAUYeCTBEHHOE OMpeieNieHUue COIep KaHus KUCIOPoa B BO3AyXeE,
MOJIy4eHUe, COOMpAaHMEe, PACIIO3HABAHME W H3yYCHHE CBOWCTB KHUCIIOPOJAA, HAOIIOJCHUE
B3aMMOJICHICTBUS BEIECTB C KHUCIOPOJOM M YCIOBUS BO3HUKHOBEHHUS M MPEKpALICHHUS
ropenus (mokapa), O3HAKOMJICHHE C OOpas3llaMd OKCHJOB U OINHCAaHUE WX CBOMCTB,
MoJiyueHue, coOupaHue, paclno3HaBaHHME M HW3YYEHHE CBOMCTB BoJopona (ropeHue),
B3auMojeiicTBue  Bojmopona ¢ okcuaoM  meau(ll)  (BO3MOXKHO — HCHOIB30BaHME
BUJICOMATEPHAIIOB), HaOMI0eHHEe 00pa3lloB BEUIECTB KOIWYECTBOM | MOJb, MCCIEAOBaHUE
OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTBIO, TPUTOTOBJICHHE
pPacTBOpPOB C OMpelenEHHON MacCOBOM J0Jeil pacTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBUE
BOJIbI C METaJUIaMH (HaTpHEM U KajbI[ieM) (BO3MOXHO HCIIOJIb30BAHUE BHJICOMATEPUAIIOB),
OTlpeieNieHUe PACTBOPOB KHUCIOT M IIEJNOYEH C TMOMOIIbI0 HHIWKATOPOB, HCCIEIOBaHUE
00pa3IoB HEOPraHUIECKUX BEIICCTB Pa3IMYHBIX KIACCOB, HAOIOICHUE U3MEHEHHS OKPACKU
WHMKATOPOB B PACTBOPAX KUCJIOT U IIeNoueH, n3ydenue B3aumoeiicteus okcuaa meau(ll) c
PacTBOPOM CEpPHOM KHCJIOTHI, KUCJIOT C METaJUIaMH, PEAKIMi HEHTpaau3aIuu, MOTydcHHe
HEPACTBOPUMBIX OCHOBAHUI, BBITECHEHHE OJHOTO MeTajula IPYTMM M3 pacTBOpa COJH,
pelieHrne JKCIEPUMEHTAIBHBIX 3a/lad Mo TeMme «BaxHeWmme KiIacchl HEOPraHHMYECKUX
COEIUHEHUIN»

3.1

3.2

[Iepnonnueckuit 3akoH u [lepuoanueckas cuctemMa XMMUYIECKUX d1eMeHToB [1.1.
Menpeneesa. CTpoeHre aToMOB. XUMU4ecKasi CBsA3b. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
peakuuu

[lepBble MONBITKM KiIaccU(UKALMKA XUMUYECKUX 3JIeMEHTOB. [ToHATHE O Trpymmax CXOIHBIX
9JIEMEHTOB (ILEJIOYHBIE M IIEIOYHO3EMEJIbHbIE METAllJIbl, TaJOreHbl, MHEPTHBIC TIa3bl).
DneMeHTHI, KOTOpble 00pa3ytoT aM(pOTEpHbIE OKCUIbI U THIPOKCH/IBI

[Iepnonnueckuit 3akoH. [lepnonnueckas cucrema xumudeckux ieMeHToB [[.1. Menneneesa.
KopoTtkomnepuonnas u juymMHHONepHoaHas ¢opmbl Ilepuonuyeckoil cuCTEMbl XHMHYECKUX
anemenToB J[.MI. Menneneesa. Ilepuoasl m rpynmbsl. @U3HYECKUMI CMBICI IMOPSAKOBOTO
HOMEpa, HOMEPOB MIEPHOJia U IPYIIIBI DJIEMEHTA

3.3

3.4

Crpoenue aromoB. CoctaB aTOMHBIX sjep. M3oronbl. DiaekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
ob0onouek atoMoB mepBbIXx 20 xuMuueckux daemMeHToB Ilepmommueckoit cuctemsr J.U.
MenpeneeBa. XapakTEPUCTUKA XMMHUYECKOIO DJJIEMEHTA II0 €r0  IOJOKEHUI0 B
[Tepuonnueckoii cucreme .M. Menaeneera

3aKOHOMEPHOCTH HM3MEHEHHs paguyca aTOMOB XMMHYECKUX JJIEMEHTOB, METAIIMYECKUX W
HEMETAJIIMYECKUX CBOMCTB IO Ipynmnam M nepuojaaM. 3HaueHue llepuoanueckoro 3akoHa u
[lepnonnueckoil CUCTEMBI XMMUYECKHUX 3JIEMEHTOB JUIS PA3BUTHUs HAayKd M npakTtuku. J[.J.
MenneneeB — yU4€HbINA U IPaXKJaHUH
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3.5

3.6

Xumuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMnoJIsipHast) CBSI3b.
DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIeMEHTOB. MloHHas CBs3b

Crenenb okucieHus. OKHCIUTECIEHOBOCCTAHOBUTEIBHBIC pCaKkuu. HpOHGCCBI OKHCIICHHUA U
BoccTaHOBJICHUS. OKHCIUTEIIN U BOCCTAaHOBUTEIIN

3.7

9 KJIACC

Kon
1

11

XUMHUYECKUH OKCIICPUMEHT: H3ydeHHE OOpa3lloB BEHIECTB METAUIOB W HEMETAJLIOB,
B3aUMOJICMCTBUE TMAPOKCH/IA [IMHKA C pACTBOPaMU KHUCJIOT U LIEJI0YEH, IPOBEACHUE ONBITOB,
WUTIOCTPUPYIOLIUX  TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —peakluil  (ropeHue,
pEeaKuu pas3ioKeHUs], COCTUHEHUS)

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemectBo n xummnueckas peakuus. [lopropenue

Ilepuonnueckuin  3akoH. llepuommyeckas cucrema Xxumuyeckux anemenros JI.M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHUU CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX IEPHUOJIOB, KU, KAJIBLHSI U UX COCAMHEHUM B COOTBETCTBUM C
II0JIO’KEHUEM 3JIeMEHTOB B [lepuoandeckoil CUCTEME U CTPOEHUEM MX aTOMOB

1.2

CTpOCHI/IC BCIICCTBA: BUIbI XMMHYECKOM CBs3U. THUMbI KPUCTAINIMICCKUX peHléTOK,
3aBHCHUMOCTh CBOICTB B€IICCTBA OT THIIA KpI/ICTaJIJII/I‘-IGCKOI\/JI pGHIéTKI/I n BUJa XHUMHYCCKOM
CBA3U. KJ'IaCCI/I(I)I/IKaLII/ISI U HOMCHKJIATypa HCOPTraHU4YCCKUX BCHICCTB (MG)KIIYHapOI[HaH u
TpI/IBI/IaJII)HaSI). XUMHUYECKHE CBOMCTBa BCIICCTB, OTHOCAINMUXCA K PpPa3jIMYHBIM KiacCcaM
HCOPIraHUYCCKUX COCHHHCHHﬁ, T'CHCTHUYCCKAA CBA3b HCOPIraHUYCCKUX BCIICCTB

1.3

14

1.5

1.6

1.7

Knaccudukanus XUMHYECKHX PEaKIHUid 10 Pa3IWYHBIM IMpHU3HAKaM (10 YHCIY U COCTaBY
Yy4YacTBYIOUIMX B PEAaKIMHU BELIECTB, MO TEIUIOBOMY 3((eKTy, Mo M3MEHEHHIO CTeneHen
OKHUCJIEHUS XMMHMUYECKUX 3JIEMEHTOB, 110 OOPATUMOCTH, IO YYacCTHIO KaTanuzaTopa). JK30- U
SHIOTEPMHUUECKHE PpEaKUMHM, TEpMOXUMHYECKUE ypaBHeHHsA. Ilomsatue o ckopoctu
XUMUYECKON pPEaKLUn

ITonstHe 00 O6paTI/IMBIX u H606paTI/IMBIX XUMHUYECCKUX PCAKIUAX. IlousTie 0 TOMOTEHHEIX U
TCTCPOTCHHLIX PCAKIUAX. IloHsTHE O XMMHYECKOM paBHOBCCHUHU. CDaKTOPBI, BIUAOIIHMEC Ha
CKOpPOCTH XHUMHYISCKOM PCaKkinn 1 MOJOKECHUC XUMHUYICCKOTO PaBHOBCCHA

OKHCIUTEIBEHO-BOCCTAaHOBUTEIBHEIC pc€akuunu, 3J'I€KTpOHHI:H71 0amaHC OKHCIUTENLHO-
BOCCTaHOBHUTEIbHOU pCaKknuu. CocraBieHne ypaBHeHPIfI OKHCIHUTCIBbHO-BOCCTAHOBUTCIBHBIX
peaKIII/II\/'I C UCIIOJIb30BAHUEM MECTOAA 3JICKTPOHHOI'O OajnaHca

Teopust >A€KTPOIUTHUECKON AUCCOLMALMU. DJIEKTPOIUTHI U HEINNEKTpoauThl. KaTnowsl,
AQHUOHBI. MexaHu3M AMCCOLMAlMM BEIECTB C Pa3IMYHBIMU BHJAMH XUMHUYECKOW CBS3H.
Crenensr auccouuanuu. CwibHbIE U clabble AJIEKTPOJUTHI. Peakinmuu HMOHHOTO OOMEHa.
VYcinoBust mpoTeKaHHs peakluii HOHHOro OOMeHa, TOJHbIE M COKpAIIEHHbIE HOHHBIE
ypaBHeHHUs peakuuil. CBoicTBa KHCJIOT, OCHOBAHUW M COJIEHl B CBETE€ NpPEICTaBICHUN 00
IIEKTPOJINTUYECKON qucconuanuu. KadecTBeHHble peakiuy Ha HoHbL. [loHATHE O THApONIM3E
coneit

XuMH4YecKni OKCIICPUMCHT. O3HAKOMJICHHUC C MOACISAMU KPUCTATINYCCKUX peIHéTOK
HEOPraHMYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura M amMasa), CIOKHBIX
BEIECTB (XJIOPHIa HATPHSI); HCCIISTOBAHNE 3aBUCHMOCTH CKOPOCTH XUMHUIECKOW pEaKiuu OT
BO3JICHCTBUS Pa3NMYHBIX (PaKTOPOB; HCCIEAOBAHUE DJIEKTPOIMPOBOAHOCTH PACTBOPOB
BEIIECTB, MpoIlecca AMCCOIHMAIUN KUCIOT, IIENOUeH U CoJie (BO3MOKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIOB); MPOBEIECHUE OMNBITOB, WIUTFOCTPUPYIONUX TMPHU3HAKA TMPOTEKAHUS
peaknuii MOHHOro oOMeHa (0Opa3oBaHWE OCaJKa, BBIJCICHHE Ta3a, 0Opa3OBaHHWE BOJbI);
OTBITOB, WJUTFOCTPUPYIOLIUX TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIui
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2.1

2.2

2.3

2.4

2.5

2.6

2.7

(ropeHHe, peakIuy pa3ioKeHUs, COCTMHEHNS); pAaCTIO3HaBaHNE HEOPTaHUYECKUX BEIIECTB C
IIOMOIIIBIO KAYCCTBCHHBIX peaKuHﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3aa4

Hemeramns u ux COCAUHCHUA

O61mmas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEIEHU
okucnenus. CTpoeHne U pU3MUECKUe CBOMCTBA MPOCTHIX BEIIECTB — raJIOTEHOB. XUMUYECKHE
CBOIiCTBa Ha mpuMepe XJopa (B3aMMOCHCTBHE C MeTaUIaMH, HEMETallaMH, LIeJI0YaMu).
Xnopoogopoa. ConsiHasg KHUCIIOTa, XUMHUYECKHE CBONCTBA, IMOJIYYEHHUE, INPUMEHEHHE.
[elicTBue XxJiopa W XJIOPOBOAOPOJA Ha OpPraHU3M 4elloBeKa. BaxHelmme XJIopuisl U HX
HaXO0XJEHNE B IPUPOJIE

O6mass xapaktepuctuka 3eMeHToB VIA-rpynnbl. OcCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHusd. CTpoeHue u (pu3nyeckre CBOMCTBA IMPOCTHIX BEIIECTB —
KHCJIOPO/a U Cephl. AJUIOTPOITHBIE MOIU(PUKAIIIMH KHCIOPOAA U Cepbl. XMMUYECKHE CBOMCTBA
ceprl. CepoBoJlopoJl, cTpoeHHe, pU3NYeCKue U XuMHUeckue cBoiicTBa. OKCHIBI cepbl Kak
NPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHast KUCI0Ta, PU3MUECKUE U XUMHUECKUE CBOMCTBA
(oOue Kak MpeacTaBUTENs Kiacca KHUCIOT M crenuduueckue). XUMHUYECKUE PEeaKIHH,
JeXalue B OCHOBE IPOMBIIIICHHOTO CHOco0a MOJIydeHus: cepHON KucioTel. [Ipumenenue.
Conn cepHOM KHUCIIOThI, KaUeCTBEHHasl peakuus Ha cynbdar-uoH. Haxoxnenue cepsl u eé
COCIMHEHUN B IpUPOJE. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOWIEH Cpeabl COCAUHEHUSIMHU
ceppl  (KUCIOTHBIE JIOKIHM, 3arpsA3HEHHE BO3AyXa M  BOJOEMOB), CIIOCOOBI  €ro
PEIOTBPALLICHUS

O6mass xapakrtepuctuka »31eMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapakTepHbIe CTENEHH OKHUCIEHUS. A30T, PacHpOCTpaHEHUE B IpUpoje, (U3NYECKUue U
XUMHYecKHe cBoicTBa. KpyroBopor aszora B mpupoje. AMMHAK, ero (usuyeckue u
XMMHUYECKHE CBOWCTBa, MOJydeHHE M npuMeHeHue. Conu aMMOHMs, MX (QU3HUECKUEe U
XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha MOHBI aMMOHHUSA. A30THas
KHCIIO0Ta, €€ MojydyeHue, (Gpu3ndeckue U XMMHUYECKHe CBOMCTBA (0OIIMe Kak MpeICcTaBUTENs
KJ1acca KUCJIOT U cnenuduyeckue). VMcnonap3oBaHue HUTPATOB U COJIEH aMMOHUS B KaUECTBE
MHUHEpaJIbHBIX yI00peHnH. XUMHUECKOe 3arpsi3HEHHE OKpYXKarolleil cpebl coeAMHEHUSIMU
a3oTa (KMCIIOTHBIE JI0%K]U, 3arpsI3HEHNE BO3/1yXa, T0UBBI U BOJIOEMOB)

®dochop, ammorpornHbie Moaudukanuu QGocdopa, QuU3NUECKHe W XUMHYECKHE CBOWMCTBA.
Oxcun ¢ocdopa(V) u dochopras kucnora, (u3MUecKkMe U XUMHUYECKHE CBOMNCTBA,
nosyueHue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YI0OPEHHI

Ob6mass xapaktepuctuka 3neMeHToB IVA-rpynnbl. OcCOOEHHOCTHM CTPOEHUS aTOMOB,
XapaKTepHbIe CTEIICHU OKHCJICHHS. Yrnepon, QIIJIOTPOTIHBIE MoauduKanuy,
pacnpocTpaHeHHWe B TpHpojae, (PUINISCKUE W XUMHUYECKHE CBOHCTBA. AJCOpOIms.
KpyroBopor yriaepoma B mpupoge. Okcuabl yriepona, ux (U3NYECKUE U XHUMHUYECKHE
CBOICTBa, NEHCTBHE HA JKWUBBIC OPTraHU3MBI, TMOJYyYEHHE W TNPUMEHEHHE. DKOJIOTUYCCKUE
npoOyieMbl, cBsi3aHHBIe ¢ okcuaoMm yriepona(lV); rumoreza r106ambHOTO MOTETICHUS
KIIUMaTa; TMapHUKOBBIA J¢¢ekT. YrompHas Kuciaora u e€ coiau, ux (Qusnueckue u
XUMHUYECKHE CBOWCTBA, MOJIyUeHHWE W NpuMeHeHune. KadecTBeHHas peakinus Ha KapOOHAT-
noHbl. Vcnonb3oBaHWe KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIhCKOM
XO03STCTBE

[lepBoHavanbHBIE TMOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCIMHEHHSIX Yriepoja
(MeraH, 3TaH, JTUJICH, AlleTUJICH, DTAHOJ, TJIMIEPHH, YKCycHas kucnota). X coctaB u
XUMUYeCKoe cTpoeHue. [loHsATHE O OMOJOTMYECKH BaXKHBIX BEIISCTBAX: KHUpax, OenKax,
yIJIEBOAAX — U HUX POJIM B KU3HU 4YeloBeKa. MarepuanbHOE €IMHCTBO OPraHMYECKHUX HU
HEOPraHWYECKUX COCIMHEHUI

Kpemuuii, ero ¢usuueckue ¥ XUMUYECKHE CBOWCTBA, IIOJy4ye€HUE U IPUMEHEHHUE.
CoenuHenus kpeMHuss B mpupoje. OOmmue npenctaBieHus o6 okcunae kpemuwsi(1V) u
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2.8

KpeMHHEBOM kucaoTe. CUIIMKAThI, UX UCIIOJIb30BaHUE B ObITY, MEAUILIMHE, TPOMBILIUIEHHOCTH.
Baxwneiimme cTpouTeNbHbIE MaTepUaibl: KepaMHUKa, CTEKIIO, [IEeMEHT, OETOH, >KelIe300€eTOH.
[TpoGnembl 0€30HaCHOTO MCIIOJIB30BAaHMSI CTPOMTEIbHBIX MaTEpUAOB B IIOBCEIHEBHOU
KHU3HH

XUMHUYECKUH HKCIEPUMEHT: HU3ydeHHE o0O0pa3loB HEOPraHWYEeCKUX BEIIECTB, CBOICTB
COJISTHOM KHUCIJIOTBI; MPOBEJCHHE KAauyeCTBEHHBIX pEaKUUil Ha XJIOPUA-UOHBI M HAOINIIOJICHUE
NPU3HAKOB HMX TMPOTEKAHUs; OMBITHI, OTpaxkarolue (U3NYEeCKHe M XUMHUYECKHE CBOWCTBA
rajloreHOB U UX COEAMHEHHH (BO3MOKHO MCII0JIb30BaHHE BHJICOMATEPUAIIOB); O3HAKOMIICHUE
c oOpa3mamMu XJOpUIOB (TAJIOTEHUIOB); O3HAKOMJICHHE ¢ oOpasmamMu cepel U e€
COEMHEHUSMH (BO3MOYKHO HCIIOJb30BAHUE BHIEOMATEPUANIOB); HaOJIOJEHHE IIpolecca
o0yrnuBaHus caxapa IOJA JEHCTBMEM KOHLEHTPUPOBAHHOM CEPHOM KHCIOTBHI; M3Y4EHHE
XMMHUYECKHX CBOWCTB pa30aBlIEHHON CEpHOM KHUCIIOTHI, IPOBEACHUE KAueCTBEHHOM peakiuu
Ha Cyib(aT-uoOH M HAOMIOJICHHE MpU3HAKa € MPOTEKaHHs; O3HAKOMIJIEHHE C (DU3NYECKUMU
cBoiicTBamMM  a3ora, (¢ocdhopa W HUX COEAMHEHHH (BO3MOYKHO  MCIIOJIb30BaHME
BUJICOMATEPHAIIOB), 00pa3amMu a30THBEIX U (POCHOPHBIX yIOOpEeHUHt; MmorydeHrne, COOupanue,
pacro3HaBaHWE U U3yYEHUE CBOMCTB aMMHAKa; IIPOBEIECHUE KAaUECTBEHHBIX PEAaKIMi HA HOH
aMMOHUS M (ochaT-uOH W U3yYCHHE MPHU3HAKOB HUX MPOTEKAHHs, B3aWMOJICHCTBHE
KOHIICHTPUPOBAaHHOM  a30THOW  KUCJIOTBI C  MeAbl0  (BO3MOXHO  MCIIOJIb30BaHHE
BUJCOMATEPHUAJIOB); H3YYEHHE MOJENeH KPUCTALTMYECKUX pEHmETOK anMasa, rpadura,
¢dymnepeHa;  03HAKOMJICHME C  IPOLIECCOM  aJcOPOLUMM  pacTBOPEHHBIX  BEIIECTB
aKTUBUPOBAaHHbIM  YIJI€M M YCTPOMCTBOM HPOTHBOras3a; IOJIydeHHE, COOHMpaHHe,
pacro3HaBaHUE U U3yYEHUE CBOMCTB YIJIEKUCIIOTO ra3a; MPOBEICHNE KAUeCTBEHHBIX PEeaKIIUii
Ha KapOOHAT- U CWJIMKAT-MOHBl U U3YyYCHHME IMPU3HAKOB UX NMPOTEKAHMs; O3HAKOMIICHHE C
IPOAYKIMEH CHIMKATHOM MPOMBILUIEHHOCTH; PEILIEHUE SKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMe
«BaxkHele HeMETaUIbl U UX COEAUHEHUS»

MeTanibl ¥ X COSAMHEHUS

3.1

3.2

3.3

OO0mras xapakTepucTUKa XUMUYECKHUX AJIEMEHTOB — METAJNIOB HA OCHOBAHHMH HX TIOJIOKCHHS
B [lepronnueckoit cucreme xumuueckux snemeHToB .M. MenaeneeBa u cTpoeHHsl aTOMOB.
Crpoenue metaiioB. Metajinyeckas CBsSI3b U METANIMYECKas KPUCTAIUIMYECKAsT PEHIETKa.
DNEeKTPOXUMHUYECKHUH psil HAIPSHKEHUH METaJJIOB

®dusnyeckue U XMMHUUYECKHE CBOMCTBAa MeTaioB. OOIIME CrOCOOBI MOJYYEHHS METaJUIOB.
[ToHsiTHE O KOPPO3UMM METAJIOB, OCHOBHBIE CHOCOOBI 3aIlIUTHI MX OT Koppo3uu. CruiaBbl
(cTanb, YyryH, AOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH

[Ilenounble MeTamIbl: mojoxeHrue B [lepuoanyueckoil cucteMe XuMudeckux 3yemeHToB .M.
MenneneeBa; CTpOEHHE MX aTOMOB; HaXOXACHHE B Ipupoae. PU3NYECKue U XUMHUYECKUE
cBoiicTBa (Ha mpumepe HaTtpusi U Kaius). OKCUABI U TUIPOKCHUIBI HATPHUsl U KaJMsl.
ITprMeHeHNE MIETOYHBIX METAJJIOB U UX COEAMHEHUN

3.4

[IlenoyHo3emMenbHBIE METAUIBI MATHUM U KaJIbLIMM: OJ0XKeHUE B [lepuoauueckoit cucreme
XUMHYeCKUX diieMeHTOB [[.M. Menaeneesa; cTpoeHue UX aTOMOB; HaXOXIEHUE B MPUPOLIE.
dusnueckre 1 XUMHYECKHE CBOMICTBA MAarHusA U KA. BaxkHelne coe TMHEHNS KaJdbITHs
(oxcun, ruapokcu, conn). XKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEeHHUS

3.5

AmomuHuii: nonoxxkenue B llepmonmyeckoir cucteme xumuueckux snemeHtoB [
MeHeneeBa; CTpOCHHE aTOMa; HaXOKJIEeHUE B Mpupoe. Pu3nueckrue 1 XUMHUYECKHE CBOMCTBA
amoMuHus. AMGOoTepHbIe CBOMCTBA OKCHA U THAPOKCHIA ATFOMUHUS

3.6

Keneso: nonoxenue B [lepronnueckoit cucreme xumuueckux sneMentoB [[.1. Menzaeneena;
CTpPOCHHE aToMa; HaXOoXJeHHWe B mpupoje. Ousnyeckue M XMMHYECKHE CBOWCTBA JKeie3a.
Oxcunsl, runpokcunsl u conu xenesa(ll) u sxenesa(lll), ux cocras, cBoiicTBa U MOTyUYCHHE

3.7

XHUMUYECKUMN OKCIICPUMCHT: O3HAKOMIJICHHC C 06pasuaMI/1 MCTAJIJIOB W CILNIaBOB, HX
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4.1

bu3nyeCcKUMU CBOMCTBAMHU; H3Y4YEHHE PE3yJbTaTOB KOPPO3HH METAIOB (BO3MOXHO
UCTIONIb30BaHUE BUEOMATEPHATIOB), OCOOCHHOCTEW B3aUMOJICHCTBUS OKCHIA KalbIUs U
HATpUs C BOJOW (BO3MOXXHO HCIOJIb30BAHHWE BHJIEOMATEPHANIOB); HCCIEIOBAHHUE CBOMCTB
JKECTKOM BOJIBI; TMpollecca TOpPEeHHUs XKejle3a B KUCTopoAe (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); MPHU3HAKOB MPOTEKAHHS KAueCTBEHHBIX peakUUid Ha HOHBI (MarHus,
KaJbLIMs, atoMuHus, 1uHKa, xene3a(ll) u xenesza(lll), meau(ll); nabmonenue u onucanue
MPOLECCOB OKpAlIMBaHUS IUJJAMEHM HMOHAMU HATpHsl, Kaius M Kajablus (BO3MOXKHO
UCIIONIb30BAaHUE BUCOMATEPHUAIIOB); HCCIeIOBaHUE aM(OTEPHBIX CBONCTB THUIPOKCHIA
QTIOMUHHMS W THAPOKCHJA IMHKA; pEHIeHUWE OSKCHEPUMEHTAIbHBIX 3a7ad 110 TEMe
«Baxuei1me METaJUIbl U UX COEIUHEHUS

XHUMHS U OKpYXKarolas cpena

Hosrlie Marepuajlbl W TEXHOJIOTHH. BCH_ICCTBa U MaTcpuajlbl B HOBCC,I[HCBHOﬁ KHN3HU
YyeJIOBEeKa. XUMHS U 310pPOBLEC. be3omacHoe HCIIOIB30BAHUE BEIIECTB U XUMHUUYCCKHX peaKL[I/Iﬁ
B 6BITy. HepBa;I IOMOIIb TP XUMHYCCKUX O0XKOT'aX U OTPABJICHUAX

4.2

4.3

OCHOBBI 9KOJIOTMYECKOM I'PaMOTHOCTH. XHMMHUYECKOE 3arpsA3HEHUE OKPY)KAIOLIEH Cpenbl
[NAK. Ponp xumuM B pelIEHUH 3KOJOrudeckux mnpobnem. IlpuponHble HCTOYHHKHU
yIJ1€BOAOPOAOB (Yrosib, MPUPOAHBIA ra3, HE(PTH), MPOAYKTHI MX NEpepabOTKH, UX POJb B
OBITY U IPOMBIIIIIEHHOCTH
XUMUYECKUN SKCIIEPUMEHT: U3ydeHHE OOpa3l0B MaTepuayoB (CTEKJIO, CILJIaBbl METAJIIOB,
HOJMMEPHbIE MaTepUalIbl)
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IPOBEPAEMBIE HA OI'S 110 XUMHWHU TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI
OCHOBHOH OBPA3OBATEJIbBHOH ITPOI'PAMMBbI OCHOBHOI'O OBIIEI'O

OBPA3OBAHUA

Kon
NMpPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaMm 02a30BOro ypOBHS
OCBOEHHUS OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0O 00111€r0
oOpa3zoBanus Ha ocHoBe PI'OC

1

IIpencrapienue:

11

1.2

1.3

0 TI03HABACMOCTH SIBICHUI TPUPOJIbI, TOHUMAHUE OOHEKTUBHOM 3HAYUMOCTH OCHOB
XUMHYECKOH HayKH Kak oO0JacTHM COBPEMEHHOI'O €CTECTBO3HAHHUS, KOMIIOHEHTa
o0mield KyJabTypbl W MNPaKTUYECKOW JEeATEIbHOCTH YEJIOBEKa B  YCIOBHUSX
COBPEMEHHOr0 OOIIeCcTBa; MOHUMAaHUE MECTa XUMHUHU CPElU JIPYTHX €CTECTBEHHBIX
HayK

0 HAay4YHBIX METOJIaX [TO3HAHU, B TOM YHCIIE 3KCIIEPUMEHTAIbHBIX U TEOPETUUECKHUX
METOJaX MCCIENOBAaHUS BEUIECTB U H3YUYCHUS XUMUYECKUX PEAKLUUN; YMEHHUE
MCII0JIb30BaTh MOJIENH JUIsl OOBSCHEHUS CTPOCHHSI aTOMOB U MOJIEKYII

0 cdepax mnpodeccHOHATLHON JCSITENLHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMCHHBIMUA TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JOCTIDKCHHSIX XHMHUYECKOH
HAayKH, 4TO MO3BOJIUT OOYYArOIIMMCS paccCMaTpUBATh XUMHIO Kak cdepy cBoei
Oyayuied mpoheCCHOHATLHON ESTEILHOCTH U CIIEJIaTh OCO3HAHHBIN BBIOOP XMMUU
Kak TPOQHUIBHOTO TMpeaMeTa IMpH MepexoAe Ha YPOBEHb CPETHEero OOIIero
00paszoBaHMs

2.1

Bnagenue cucteMoil XHMMMYECKHUX 3HaHUN | YMCHHUC TIPUMCHATL CHCTCMY
XUMHUYCCKUX 3HaHI/If/'I, KOTOpasd BKJIKOYACT:

BOXHEHIINE XUMHUYECKHE TIOHATHSA: XUMHUYECKHI JJIEMEHT, aToM, MOJIEKya,
BEIIECTBO, MPOCTOE M CJIOXHOE BEIIECTBO, OAHOPOAHAS W HEOJHOPOAHAs CMECh,
OTHOCHUTEIIbHBIE aTOMHAasi U MOJIEKYJISIpPHAs MacChl, KOJMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsl Macca, MOJIIPHBIA O0BEM, OKCHJ, KUCIOTAa, OCHOBAHHUE, CONb (CpEmHss),
XUMUYECKasl PEeaKIusl, PpEeaKklUd COCAUHEHHUS, PEaKIUU DPA3JIOKECHHs, peaKluu
3aMeIIeHUs, peakiuu OoOMeHa, TerioBo ddhdeKT peakiuu, 5K30- |
SHIOTEPMUYECKHE PEAKIIMH, PACTBOpP, MaccoBas JOJS XWMHUYECKOTO JJIEMEHTa B
COEJIMHEHUH, MaccoBas J0Jisl U MPOLEHTHAas KOHIIEHTpAIUsl BEIIeCTBa B PacTBOpPE,
SIpO aToMa, DJIEKTPOHHBINM CIIOM aroma, aTOMHAs OpOUTalb, pPagUyC aToma,
BaJICHTHOCTb, CTENEHb OKHUCIICHUS, XUMHUYECKas CBSA3b, AJIEKTPOOTPHULATEIBHOCTD,
MOJIIpHAsl U HETIOJIIpHAsi KOBAJIEHTHAs CBsA3b, MOHHAS CBS3b, METAJUIMYECKasl CBS3b,
KpHUCTa/ITH4ecKasi pemérka (aTOMHasl, MIOHHAs, MeTaJNTN4YecKasi, MOJIEKYyJIsIpHasi), OH,
KAaTHOH, QHWOH, AJIEKTPOJIUT U HEIJICKTPOIHT, DJICKTPOIUTUUYECKAS THUCCOIHAIINS,
peakiMu  HOHHOTO  OOMEHa,  OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIE  pPEaKIuH,
OKUCJIUTEIh M BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBIIEHUE, DSJIEKTPOJIU3,
XUMUYECKOE paBHOBECHE, OOpaTUMble H HEOOpaTUMbIE pEaKIMH, CKOPOCTh
XUMHUYECKOU peakiuu, karanuzarop, [IJIK, koppo3us MeTannos, CIijiaBsl

2.2

2.3

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHH: 3aKOH COXPAHEHHS] MAacCChl, MEPUOJAMYECKUI
3akoH [[.11. MenneneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOraapo

TECOpHUU XHMMHUH: AaATOMHO-MOJICKYJIApHAsA TCOpUsd, TCOPUAd BHGKTPOHHTHHGCKOP'I
JIUCCOLMAIAN

Brnanenne ocHoBaMu XUMHUYECKOM T'paMOTHOCTH, BKJIIOYAIOIISH:

3.1

yMEHHE NPaBUIBHO HCHOJIb30BATh HM3YUYEHHBIE BELIECTBA W MaTepuanbl (B TOM
YHClie MHUHEpAJIbHbIE yA0OpEHUs, METalIbl M CIUIaBbl, MPOAYKTHI MepepadOTKU
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MPUPOTHBIX UCTOYHUKOB YTIJIEBOIOPOOB (YTIJIsA, IPUPOIHOTO Ta3a, HePTH) B OBITY,
CCJIBCKOM XOBHﬁCTBC, Ha OpPOU3BOACTBC U IMOHUMAHUC 3HAYCHHUA KUPOB, 6CHKOB,
YIJIEBOOB JUIsl OpraHU3Ma YeJIOBeKa; yMEHUE TIPOTHO3MPOBATh BIUSHHUE BEUICCTB U
XUMHUYECKHX TPOIECCOB HAa OpPraHW3M YeJIOBEKa W OKPYKAMIIYI HPHPOIHYIO

cpeny

YMCHHUEC HWHTCTPUPOBATH XHUMHYCCKUC 3HAHHUA CO 3HAHUAMH JOPYIHX y‘IGGHHX

3.2
PEeIMETOB
HAJIMYHME OIbITa Pa0OThI C Pa3IMYHBIMU HCTOYHHKAMH WHQPOpPMAIMU TI0 XUMHUHU
3.3 (Hay4Hass W Hay4dyHO-TIOMYJSpHAs JIMTEPATypa, CIOBApH, CIIPABOYHUKH, WHTEPHET-
peCypcehI)
yMEHHE OOBEKTHBHO OLIEHMBATh MH(OPMAIMIO O BEIIECTBAX, UX MPEBPAIICHUSIX U
34 MPAKTUYECKOM TPUMEHEHUH U YMEHHUE HCIIONB30BaTh €€ ISl pelieHus y4eOHO-
M03HABATENBHBIX 3a/1a4
Branenre ocHOBaMU MOHATUITHOTO amnmapara i CMHMBOJIMYECKOTO SI3bIKa XUMUH JIJIS
4 cocraBieHUs (GOpPMYJT HEOPraHWYECKHX BEIIECTB, YPAaBHEHHH XHUMHYECKHX
peakiuii; ocHoBamu xuMudeckoil HomeHknatypsl (IUPAC u TpuBuanbHONN)
YMeHne OOBSACHATH CBsI3b TOJOXKCHHUs djieMeHTa B [leproamyeckol cucreme ¢
5 YHUCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHUMHUYECKUX IJIEMEHTOB (COCTaB
U 3apsaa sapa, oOIiee YMCIIO AJICKTPOHOB), PACHpPEICICHHEM 3JICKTPOHOB I10
SHEPreTHYECKUM YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOIOB, KT M KAIbIUS
[IpencraBneHue o0 MEPUOTUICCKON 3aBUCUMOCTH CBOMCTB XUMHYECKHX SJICMEHTOB
6 (pammyc atoMma, 3JEKTPOOTPUIIATEIBHOCTh), MPOCTHIX W CIOXHBIX BEHIECTB OT
MOJIOKEHUS 37IeMeHTOB B [leproamdaeckoit cucteme (B MaIbIX IEPHOAAX U TITaBHBIX
MOJTPYIIax) U MJIEKTPOHHOT'O CTPOCHUS aTOMa
7 YMmenue kiaccuuIpoBarh:
7.1 XAMHYECKHE HJIEMEHTHI
7.2 HEOpraHUYEeCKHE BElIeCTBa
7.3 XUMHUUYECKHE PEAKIIUI
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTH M CTEIICHb OKHMCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUT KPUCTAJUTMUECKOM CTPYKTYPHI B COSTMHEHHSIX
8.3 XapakTep Cpefibl B BOAHBIX pPacTBOpax BellecTB (KUCIOT, OCHOBAHUH)
8.4 OKHCIIUTENb U BOCCTAHOBHUTEIb
9 YMeHue xapaktepu3oBarh (pU3nUecKre U XMMUYECKHUE CBOMCTBA:
9.1 MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOJ, TpaduT, aiMas, KpeMHHM, a3orT,
dbocdop, cepa, XJI0p, HATPUM, KA, MaTHUHN, KaJTbIIUNA, ATFOMAHUAN, KEJI€30)
CIIOXHBIX BEMIECTB, B TOM 4YHCIIE WX BOJHBIX pacTBOPOB (BOJa, aMMHaK,
XJIOPOBOAOPOJI, CEPOBOJOPOJ, OKCHIBI M THAPOKCHABI MetauioB |-IIA rpymm,
9.2 amomunust, meau (1), muaka, xemeza (Il u 1), okcuasr yriepoga (I u V),
kpemuus (1V), azora u dochopa (Il u V), cepsr (IV u VI), cepuucras, cepnas,
a30THCTast, a30THas, pochopHas, yroipHasi, KpeMHHEBAsi KUCIIOTa U UX COJIN)
MPOTHO3MPOBATh U XapaKTePU30BaTh CBONCTBA BEUIECTB B 3aBUCUMOCTH OT HX
9.3 coCcTaBa WM CTPOCHHS, NMPUMCHCHHE BEIISCTB B 3aBUCHUMOCTH OT WX CBOMCTB,
BO3MOXXHOCTh MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHUI B PA3JTMUHBIX YCIOBUSIX
10 YMeHue coCTaBISITh MOJIEKYJISIPHBIE M HIOHHBIC YPABHEHUS PEAKIIHiA, B TOM YHUCIIE:
10.1 peaxIuit HFOHHOTO OOMeHa
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10.2 OKHCITUTEILHO-BOCCTAHOBHUTEIIbHBIX PEaKITHit

103 WUTFOCTPUPYIONTUX ~ XMMHYECKHE CBOWMCTBA HM3YYCHHBIX KJAaccoB  (Tpyrmm)
HEOPTaHMYECKUX BEIICCTB

10.4 MTOATBEPKIAIOIINX TCHETHUECKYIO B3aUMOCBSI3b MKy HUIMHU

11 YMeHre BIYHCIATH (IPOBOAUTH PACUYETHI):

111 OTHOCHUTEIIbHYIO MOJIEKYJSIPHYIO W MOJISIPHYEO MAacChl BEIIECTB, MAcCCOBYIO JIOJIFO
XAMHYECKOI0 dJIEMEHTA B COCAUHEHUU

11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B PacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB

114 [0 YPaBHEHUSAM XMUMHYECKUX PEAKIMI M HAXOAUTh KOJUYECTBO BEIIECTBA, O0BEM U
MacCy peareHTOB WJIH IMPOAYKTOB PEaKIuu

12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJIaMH  HAYYHOTO T[O3HAHUSA (HAONIOACHHWE, W3MEpCHHE,

12.1 9KCIIEPUMEHT, MOJICIMPOBAHKE) MPU H3YYECHUH BEIIECTB U XMMHUYECKUX SBIICHUMH;
yMeHHE C(HOPMYITHPOBATH MPOOIEMY U TIPEIUIOKHUTD ITYTH € PeIICHUS

122 Oe3zomacHOil pabOTHl ¢ XMMHMYECKHMMHU BEIIECTBAMH, XUMHUYECKOW TIOCYIOH H
71a00paTOPHBIM 000PYIOBaHHEM
npaBwiiaMd  0€30MacHOro oOpalieHuss ¢ BEIIeCTBAMHU, HCIOJIb3YEeMBIMH B
MOBCCIHCBHOM KHM3HU, MPAaBHJIAMHU TIOBEICHUS B IENIAX COCPEKCHHS 370POBBS U

12.3 OKpYXKarollel MPUPOJAHON Cpelibl; MOHUMaHUe BpeAa (OMacHOCTH) BO3JIEHCTBUS Ha
JKUBBIC OpPTaHU3MBI  OMPEACIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHS U
MIPEIOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS

13 Hanuuue mpakTH4eCKHX HABBIKOB IUIAHUPOBAHMSI M OCYILECTBICHHS CIICTYIOIINX
XUMHUYECKHUX IKCIICPUMEHTOB:
U3y4YeHHEe W oOmnHhcaHue (PU3UYECKHX CBOICTB BEIIECTB, O3HAKOMIIEHHE C

13.1 (UBHYECKUMU U XUMHUYCCKHUMH SIBJICHUSIMH, OIIBITHI, WLTIOCTPHUPYIOIIHE TTPU3HAKT
MPOTEKAaHUsI XUMHUYECKUX peaKlnuit

13.2 u3yueHHe croco0O0B pa3eseHHus cMecel
MOJTy4YeHHUE KUCIOPO/a M U3YUYECHHE €T0 CBOMCTB; MOMyuYeHUE BOAOPOIA U U3yUYeHUE

13.3 €r0 CBOWCTB; TOJYYCHHUE YTIICKUCIIOTO ra3a W M3y4YCHHE €ro CBOWCTB; TOJTydeHUE
aMMHUaKa ¥ U3yueHHUe ero CBOMCTB

13.4 IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MacCOBOM J0JE€H pacTBOPEHHOTO
BEIIIECTBA

135 IPUMEHEHHE WHJIUKATOpOB (JJaKMyca, METHJIOpaHXka U q)?HOH(i)TaHeI/IHa) JUISt
oTpesieNieHus: XapakTepa Cpellbl B pacTBOpPaxX KUCIOT U Hienouen
UCCTIeIOBaHNE M OMKCAaHHE CBOMCTB HEOPraHMYECKHX BEIIECTB PA3IMUYHBIX KJIACCOB;
U3y4eHUE  B3aUMOJICHCTBHS KHCIOT C  METaUlaMH, OKCHIAMH  METaJIOB,

13.6 pacTBOPUMBIMA W HEPAaCTBOPHUMBIMH  OCHOBAHHUSIMH,  COJSIMU;  TOJIy4CHHE
HEPACTBOPUMBIX OCHOBAaHWH; BBITCCHCHHE OJHOIO METa/Ula JIPYTUM W3 PacTBOpa
COJIM; UCCIIeJIOBaHHE aM(DOTEPHBIX CBOMCTB T'MAPOKCUIOB aTFOMUHUS U [IMHKA
pelIeHne  OKCIePUMEHTANBHBIX 3amad 1o  TeMaM: «OCHOBHBIE — KJIAcChHI

13.7 HEOPTaHUYECKUX COCIMHEHHUI; «QNEeKTpOIUTHIECKas JIACCOLIMAITUSY;
«Baxneimuye HeEMeTaIBI W HX COCAMHCHUS», «BakHeHIIHe MeTaaabl M HX
COCIUHEHHS

138 XUMHUYECKHE IKCIEPUMEHTHI, WILTIOCTPUPYIONINE MPU3HAKH TPOTEKAHUS PEeaKIuit

MOHHOTO OOMEHa; KaueCTBEHHBbIE peaklWW Ha NPUCYTCTBYIOIIME B BOJHBIX
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pacTBopax HOHBI: XJOpPHA-, OpoMHI-, WOAWA-, cylbdaT-, ¢ocdar-, kapOboHaT-,
CUWJIMKAT-aHUOHBI, TUIPOKCUI-MOHBI, KATHOHBI AMMOHHS, MAarHus, KallblUs,
TIOMUHMS, JKene3a (2+) u xxenesa (3+), menu (2+), MUHKA

14 Ymenue:
14.1 NPEICTaBIATh Pe3yiIbTaThl IKCIEPUMEHTa B (OpPME BBIBOJOB, JIOKA3aTENbCTB,
rpaduKOB M TAOJIUIL ¥ BBIABIIATH SMIUPUUICCKUE 3aKOHOMEPHOCTH
YCTaHABIIMBATh CBSA3HM MEK/Y PeaibHO HAOFO1aeMbIMU XUMUYCCKUMU SIBJICHUSMH 1
14.2 npoleccaMy, MPOUCXOAALUIMMH B MAaKpO- U MHUKPOMHUpPE, OOBSCHATH NPHUYUHBI

MHOFOO6pa3I/ISI BC€IICCTB
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IHEPEYEHbB 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OCHOBHOM
IroCYIZAPCTBEHHOM 3K3AMEHE 110 XUMUH

Kox = IIpoBepsieMblii 3JIeMEHT CO/IepP:KaHUS
1 [lepBoHavanbHbIE XUMUYECKHE TOHSATHUS
1.1  Ywucreie BemecTBa U cMecu. CrocoObI pa3aesieHus: CMecei
12 ATOMBI U MOJIEKYJIBI. XUMUYECKHE AJIeMEHThl. CUMBOJIBI XUMHUUECKHUX 3J1€MEHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA.
1.3  Xumwnueckas ¢popmyna. BajeHTHOCTh aTOMOB XUMUYECKHUX 1€MEHTOB. CTeneHb OKUCICHUS
14 3aKkOoH TOCTOSHCTBA cocTaBa BemlecTB. OTHocuTenbHas aromMHas Macca. OTHOCHUTETbHAs
MoOJIEKYJIsipHasi Macca. MaccoBast 1011 XUMHUYECKOI'0 JJIEMEHTA B COEMHEHUU
15 KomuuectBo BemectBa. Monb. Momsipaass macca. Momnsipablii 00b€M ra3oB. B3ammocBsizb
KOJIMUECTBA, MACChI U YHCJIa CTPYKTYPHBIX €MHHUIL BELIECTBA
16 Ouznyeckue M XHUMUYECKHE SBJICHMsS. XHUMHUYecKas peakiuss M e€ MpU3HaKU. 3aKOH
COXPaHEHMsI MacChl BELIECTB. XUMUUYECKUE YPAaBHEHUS
5 [Tepuoanueckuii 3akoH u [leprognueckas cucrema xumuueckux 3nemeHToB JI.M1. Menzaeneesa.
CrpoeHue aToMOB
[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux anemenTos .M. Menneneesa.
2.1  Tlepuons! u rpymibl. PU3HYECKUN CMBICI TOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOa U TPYIIIbI
JJIEMEHTa
Crpoenue atomoB. CoctaB aTOMHBIX sjep. M3oronsl. DnaekTpoHbl. CTpOoEHHE 3IEKTPOHHBIX
2.2  obomouek atromoB TmepBeIx 20 XxuMuyeckux dneMeHTOB llepuomnueckoit cucremsr [I.1.
Menneneena
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMMUYECKUX 3JIEMEHTOB IEPBBIX TPEX IEPHOJIOB,
o3 | Kammd,  Kambua (pagmyca aTOMOB, DJJIEKTPOOTPHUILIATEIBHOCTH, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB) U MX COEAMHEHUN B COOTBETCTBUU C IOJOKEHUEM AJIEMEHTOB B
[Tepuoanyeckoii cucreMe U CTPOCHHEM UX aTOMOB
3 CtpoeHue BemiecTBa
31 Xumudeckasi cBsi3b. KoBaneHTHas (MOIspHAS U HETOJSPHAs) CBSI3b. DJIEKTPOOTPHUIIATEIILHOCTD
XUMUYECKHX A1eMeHTOB. MloHHas cBs3b. MeTanmnnueckas CBs3b
39 THumnsl KPUCTATUTMUECKUX PEIIETOK (UaTOMH"a;I, MOHHas, MeTaJ'IJII/I‘leSKaH), 3aBUCUMOCTbH CBOMCTB
BEIIECTBA OT TUIA KPUCTAIUIMYECKON pEeIETKU U BUJ1a XMMUYECKOM CBSI3U
4 Baxkneiimue mnpencTtaBuTeNM HEOpraHMYECKMX BellecTB. HemeTtamnsl M MX COEIMHEHUS.
MeTanisl ¥ BIX COeTUHEHHS
Knaccugukaius 1 HOMEHKIaTypa HEOPTaHUYECKUX COEAMHEHH: OKCUIOB (coieobpa3yromue:
41  OCHOBHBIC, KHCIOTHBIC, amdorepHpie) U HecoJeoOpasyromue; OCHOBaHUW (WIETOUM U
HEpacTBOPUMbIE  OCHOBaHHS); KHUCIOT  (KUCIOpOJACOJepXKamue ¢ OeCKUCIOPOAHBIE,
OJIHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCTIBIX )
49 ®uznyeckue M XHMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIOB: BOJOPOAA, XJIOpA,
KHCIIOPO/Ia, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs
43 ®u3nuecKkue U XMMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JINTHUS, HATpHs, Kausi,
MarHusl ¥ KaJlbIUsl, aTIOMUHUS, Kelle3a. DJIEKTPOXUMHUECKUN Psi/i HANIPSDKEHUH MEeTalioB
44 PuU3nYECKUEe U XUMUYECKHE CBOMCTBA BOJOPOAHBIX COEANHEHNH HEMETAIIJIOB: XJIOPOBOIOPOAA,
CEpOBOIOPOa, aMMHUAKa
45 dusnyeckre U XUMHYECKHe CBOicTBa okcumoB HemerauioB: cepol (1V, V1), azora(ll, 1V, V),
dochopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). [TonydeHue okCHUI0B HEMETAILIIOB
16 Xumunueckue coiictBa okcunoB: MerauioB IA—IIIA rpymm, mmaka, memu(ll) u xenesza(ll, I11).
[Tonydyenue oKCHI0B METAJIIIOB
4.7  XuMmuYecKrhe CBONCTBA OCHOBAHHI M aM(OTEPHBIX THIPOKCHUIOB (HAa MPUMEPE THAPOKCHIOB




34

AIIOMHUHMUS, JKene3a, HUHKa). [lomyuenne ocHoBaHMi 1 aM(DOTEPHBIX THIPOKCHUIOB

OO0mme XMMHUYECKHE CBOWCTBA KHCJIOT: XJIOPOBOIOPOJHOW, CEPOBOJIOPOIHOM, CEPHHUCTOH,

4.8 | cepHoi#l, a3oTHOW, (ocPopHO, KpeMHHEBOW, YroiabHOW. OcoOble XMMHYECKHE CBOWMCTBA
KOHIIEHTPUPOBAHHOW CEPHOM U a30THOM KKUCIOT. [lomydeHue kucior
4.9  OOmue XuMHUYECKUE CBOMCTBA cpeaHux coneid. [lomydenue coneit
410 [onmyuyenue, cobupanue, pacrmo3HaBaHHe BOJOPO/a, KUCIOPOJa, aMMHUAKa, YIIIEKHUCIIOTo ra3a B
naboparopuu
411 [Tomyuenue amMMuaka, CepHOM W a30THOM KUCIOT B MPOMBIIIICHHOCTH. OOmue crnocoObl
MOJTYYEHHUSI METAJJIOB
412 T'eHetmdeckas CBS3b MEX]y KJIACCAMU HEOPTAaHUYIECKUX COCTMHECHUN
5} XUMUYECKUE PEAKIIUU
Knaccupukanus XUMHYECKUX PEAKIMI MO Pa3IMYHBIM TpPHU3HAKAM: IO YHUCIYy U COCTaBYy
5.1  ydYacTByHOIIMX B pEaKIHWH BEUIECTB, IO TEIJIOBOMY 3(deKTy, Mo H3MEHEHUI0 CTeneHein
OKHUCJICHUS XUMHYECKHUX JIEMEHTOB
59 TemnoBoit 3(pdeKkT XUMUYECKOW peakluH, TEPMOXUMHUYECKHE ypaBHEHUS. OK30- U
SHJIOTEPMHUUYECKUE PeaKIHH. TEepMOXUMHUIECKUE YPAaBHEHUS
OKHUCIUTETbHOBOCCTAHOBUTENbHBIE peakuuu. OKHCIUTENH W BoccTaHoBuTenu. [Iporeccs
5.3  OKHCIEHUS U BOCCTAaHOBJICHHS. OJEKTPOHHBIA OalaHC OKHUCIUTEIbHOBOCCTAHOBUTEIHHOM
peakuuu
54 Teopust  DIIEKTPOJIUTUYCCKON  JUCCONMAnMU. KaTHOHBI, AaHWOHBL.  DJCKTPOIHUTHl U
' HEeAIeKTPoNIuThl. CUIIbHBIE U clla0ble 2NeKTPoIuThl. CTeneHb AUCCOIUAIIH
55 PeaKI_lI/IIiI' MOHHOTO OOMeHa. YCloBUA HpOTeKaHus peakiuii MOHHOro OOMEHa, TOJHBbIE U
COKpAIIEHHBIC NOHHBIC YPABHEHHMSI PEAKIIUN
6 XuUMHS ¥ OKpYXKarolas cpeaa
BemiectBa u MaTtepuanbl B TOBCEIHEBHOHM >KM3HM 4YelloBeKa. be3omacHoe HCMOIb30BaHUE
6.1  BemecTB W XMMHYECKHUX peakinuid B maboparopuu u ObITy. [lepBas mOMOIIb MPU XUMUYSCKUX
0’KOTax M OTPaBIECHUSX
XUMHYECKOe 3arps3HEHHE OKpYKaroleld cpenbl (KUCIOTHBIC MTOKIU, 3arps3HEHHE MOYBBI,
6o BOMyXa u BOJIOEMOB), CcmocoObl ero mpenorBpaimieHus [lpeaenbHas pomycTumas
koHneHTpanus semecT ([1K). Pons xumuu B perennn 3koIorudeckux npodiaem. YcuieHue
NapHUKOBOTO 3¢ (eKTa, pa3pylIeHue 030HOBOTO CII0s
[Ipumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COETMHEHUN B ObITY, MEIUIINHE,
6.3  TPOMBIIIICHHOCTH 1 CENbCKOM xo3siictBe. [I[puMeHeHe MeTalioB U CIUIaBOB (CTallb, YYTYH,
' JIOPAJIIOMUHNN, OpoH3a) B OBITY U NMPOMBIIUIEHHOCTH UX coeAuHeHul. [loHsaTHe 0 KOppo3uun
METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU
6.4 [TpuponHble HCTOYHHMKHU YTJIEBOAOPOJOB (Yrojib, MPUPOIHBIA ra3, HEPTh), MPOIYKTHI HX
nepepaboTku (0€H3HUH), UX POJb B OBITY M IPOMBIIIEHHOCTH
[lepBoHAYANBHBIC MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIMHEHUSIX yriiepona (MeTaH,
6.5  oran, STWUieH, alleTWIIeH, STaHOMN, TJIMIEPUH, YKCycHas Kuciora). [lonstue o Ouomormyecku
Ba)KHBIX BEIIECTBAX: XKHPaX, OeIIKaX, YIIIeBOIaX — M UX POJIU B )KU3HHU YEIIOBEKA
7 Pacuérsr:
7.1 1o dhopmynaMm XMMHYECKHX COEAMHEHHH
7.2 | macchl (MaccoBOW) JOTM paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 | O XMMHYECKUM ypaBHEHUSIM
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YUYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

» Xumus, 8 kinacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKunoHepHOE 00IIECTBO
«M3narenbcTBO «lIpocBemenue»

» Xumus, 9 ximacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AKIHOHEpHOE 0OIIECTBO
«M3narenbcTBO «lIpocBemenue»

tabmunpl: [leprnoauueckas cuctema xumMmudeckux snementos [1. M. Menneneea, Tabnuna
PacTBOPUMOCTH, IJIEKTPOXUMHUYECKHUI psAJl HAIPSIKEHUSI METAJJIOB

METO/IUYECKHUE MATEPHUAJIBI J1JI51 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bbiii-ypoBeHb.-Peanu3anus-TpeOoBaH -
®I'OC-ocHOBHOT0-0011I€T0-00pa3oBanus.-MeToandeckoe-mocooue- - yunress. pdf

U D®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



