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INOACHUTEJIbBHAS 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs COCTABI€HA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE (eJepalbHOM
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEHIMH MpernojaBaHus y4eOHOTO IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[Tporpamma cmocobcTByeT (opMHpOBAaHUIO y OOYYAIOIMIMXCS YMEHHS TPaMOTHO U
0e30macHO  HCIONIb30BaTh  JabopaTopHoe oOopynoBaHuWe, B TOM 4Hcie uHugposoe
o0opynoBanne ueHrpa «Touka pocra», NPOBOAUTH HCCIEIOBaHUS, aHAJIU3UPOBATH
MOJIy4YEHHBIE PE3YJIbTAThl, IPEACTABIATH U HAYYHO apryMEHTHPOBATh MOJIYYCHHBIE BBIBOIBI.

[IporpaMmma mo xuMmHuM Ja€T MPEACTABICHUE O IIENAX, OOImed cTpaTteruu OOydeHUs,
BOCIIUTAaHUS M Pa3BUTHA OOYYaIOIIUXCS CpPEACTBAMHU YYEOHOTO IpEeaMETa, YCTaHABIMBAET
o0s3aTenpHOE MPEIMETHOE Coepx aHue, IpeaycMaTpUBaeT paclpeaesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, ONPeIesieT KOJINYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO II0CJIE0BATEIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
mpolecca, BO3PaCTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAensieT BO3MOXKHOCTH MpeAMeTa I
peanu3anuu TpeOOBaHUM K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTENIbHOIN MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
Ha YpOBHE LieJeil u3ydyeHHs INpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHHE XUMUH CIIY>)KUT OCHOBOH U1 POPMHUPOBAHUS MUPOBO33pEHUSI 00Yy4aIOIIErocs, ero
NPECTaBICHUN O MAaTePHATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
IIPEJICTaBICHUS O B3aUMOINPEBPAIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUSL YEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOrHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealnu3aliid BO3MOXKHOCTEH JJIsi caMmMopa3BUTUS U (OpPMHUpPOBaHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
poeCCHOHAIBHON e TETHHOCTH;

3HAKOMHUT €O CHeUU(UKON HAy4yHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00yYaIOIIUXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSIM, K MPHPOJIE, K 4YeOBeKY, BHOCHUT CBOH BKJaJ B SKOJIOTHYECKOE 0Opa3zoBaHME
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU 0OecredyMBaroTCsl CHEU(UKON colep:kaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTUPOBAaHHBIM OTpa)KeHHEM
0a30B0il HAyKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI IEpBOHAYAIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUUECKONH XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATUN OPraHUYECKON XUMUH.
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CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa K €€ uszydeHuro. ConaepiaHue CKIaAbIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMUYecko peakuuu. OOe 3T CUCTEMBbI
CTPYKTYPHO OPraHU30BaHbl MO MPUHIIMITY MOCJIEI0BATEILHOTO PAa3BUTHsI 3HAHUW HAa OCHOBE
TEOPETHUUECKUX MPECTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YUYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— IPEJCTABICHUN 00 AJIEKTPOIUTUICCKON AUCCOIUAINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJIHOTO YpPOBHSA K JpPYromy,
BBIMOJIHSAS (QYHKIUM OOBSCHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyYEHHUS U3y4YaeMbIX BEIIECTB.

OcBocHHE MPOrpaMMBI 0 XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTHUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiacc.

[Tpu u3y4eHNr XUMUHU TIPOUCXOAUT (HOPMHUPOBAHHUE 3HAHUN OCHOB XMMHYECKON HAYKH KaK
00J1acTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITENTbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUHU
CUCTEMBbl XUMHUYCCKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHUCCKHX
MOJIOKEHUH, JOCTYIMHBIX OOOOIICHWH MHUPOBO33PEHUYCCKOTO0 XapakTepa, S3bIKa HAyKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKHX PEaKIuil, B
dbopMUPOBaHUM ¥ PA3BUTHH T[O3HABATENIbHBIX YMEHUH M UX NPUMEHEHUU B Yy4eOHO-
MO3HABATEJIbHOW U Y4EOHO-UCCIIEI0BATEIbCKON ACATEIHPHOCTH, OCBOCHUH MPABUII O€3011aCHOTO
oOpalieHus ¢ BeIECTBAMH B MIOBCETHEBHOM >KU3HMU.

[Ipy u3ydyeHUHM XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
MPUOOpPENH TaKKe LeH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHUIO PEHICHUW, CIMOCOOHON aJanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOYYEeHHS Ha CHCTEMaTHYecKoe TMpuOoOIIeHHe OOydJarluxcs K
CaMOCTOSITEJIbHOW ~ IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAM  IO3HaHUS,
(GOpMUPYIOITUM MOTHBALIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaOLIMMUCS OIbITa
pa3HoOOpa3HON NeATeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), IMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3INYHBIX BUIOB ACSITEITbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATHFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATh U OLICHWBAThH SIBJICHHUSI OKPYXKAIOIIETO MHUpPA, WUCIOJB3Yysl 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
IIOBCEIHEBHOM JKU3HU U TPYIOBOH IEATENBHOCTH;

— (opMupoBaHue y 00yJaroMMXCcs TYMAHUCTUYECKUX OTHOIICHHA, TOHUMAHUS [ICHHOCTH
XUMWYECKUX 3HAHUU I BBIPAOOTKHM DKOJOTHYECKH IIEIeCO00pa3HOr0 MOBENCHHSI B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHUS CBOETO 3J0POBBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHUsS OOIIEYETIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
poQ ISl ¥ HAPABICHHOCTH JAJIbHEHUIIIET0 00yUYeHUS.

OO01ee yuciio 4acoB, OTBEACHHBIX I M3yYEHUS XMMHUHU HAa YPOBHE OCHOBHOTO OOIIErO
oOpa3oBanus, coctaiseT 136 gacos: B 8 kinacce — 68 yacos (2 yaca B Hesleno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeuiecTB. [lonsTue o
METO/1aX MO3HaHMs B XUMHH. UHCThIE BelecTBa U cMecu. CriocoObl pa3jiesieHus: CMecen.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
IIpocTble U cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckass ¢opmyna. BalleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJIIpHas
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3auMocBsi3b KOJIMUECTBA, Macchl U
quCcIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacu€rel mo popmysiaM XUMHUYECKUX COSTUHEHHA.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIEeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYIOH, MpaBUiIaMHu pabOThl B JabopaTopuu W MpUEMAMU
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHrnEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJAEHCAlUs BOJAbl) U XUMUYECKUX (TOPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0It01eHue
U ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pas3nokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, pasznoxkenue ruapokcuna meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (ll), usydenwme crmocoOoB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAapPEHHON COJM, HaONIOJIEHHEe U OIHUCAaHHE
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopong — 3ieMeHT M IpPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pu3nueckue 1 XMMHUECKUE CBOMCTBA (PEaKIMU TOPEHHs).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MOMY4deHHs KHUCIOpoJa B J1abOpaTopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aioTporHas MOAM(pUKAIUs
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUUECKOM peakluu, TEePMOXMMHUYECKUE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakUMU. TomaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxoxkaeHwe Bojopona B MPHPOJE,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOco0b! motydeHus. Kucnotsl u conu.

MonsipHblii 00bEM ra30B. Pacu€Thbl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsle u
HEHACBIIIEHHbIE PacTBOphl. PacTBOpuMOCTh BemiecTB B Boje. MaccoBasi J0Jisi BeIlleCTBa B
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pactBope. XHUMUYECKHE CBOWMCTBA BOJbl. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoTr Bojabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus nHeopranmueckux coeaunenuit. Oxcupnpl. Kitaccuduxaruss oxcuaos:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecoyieoOpa3yromue. HomenknaTypa
OKCUI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcuaoB.

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3MuUeCKME M XUMHUYECKHE CBOWcTBa OCHOBaHMU. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nyueckue 1 XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Iloyuenue kucior.

Conu. Homenkiarypa coseil. @uznyeckue U XMMUYECKUE cBoWcTBa cosieil. [lomyueHnue
COJICH.

['eneTnueckast CBA3b MEXKYy KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OINpeeNieHUue COJEp)KaHUs KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHUe,
pacro3HaBaHHE€ M HM3yYEHUE CBOWMCTB KHUCIOPOZa, HAOIIOJeHHE B3aMMOJCWCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M TPEKpAIICHUsI TOpeHus (IoXkapa), 03HAKOMIJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOWCTB, TOJYy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOMCTB Bojopona (TopeHue), B3amMmojeicTBre Bogopoma ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 monb, HMccaeaoBaHUE OCOOECHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTallaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIHOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOJIIOZICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOPAX KUCIOT U IIEJIOYEH, M3ydeHUeE
B3auMoecTBuss okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMU,
peakuuii HeWTpaiau3alud, NOJyYEHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxHenmme
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuyeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAcCH(PUKAUA XUMUUYECKHX dJeMeHTOB. [loHsTHe o Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEJIOYHO3EMETbHbBIE METAJLIbI, TaJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos I U.
MenneneeBa. Koporkonepuognas u JiuHHONepuonHas ¢opmbl [lepuognueckoil cuctemsl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snaep. HM3otombl. Onexktponsl. CTpoeHue
AJIIEKTPOHHBIX 00O0JIOYEK aTOMOB TEPBbIX 20 XUMUYECKUX AIeMEHTOB [leproandeckoit cucTeMpl
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.



3aKOHOMEPHOCTH U3MEHEHU pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cuCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. 1. 1. MenaeneeB — y4€HbIi U IpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBS3b.
DIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenenb  okucienusi. OKHUCITUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. lIporecchl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHe OOpa3LOB BEIIECTB METAUIOB M HEMETAIJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
IMHKA C pacTBOpaMHu KUCIOT M IIEJI0Yed, MPOBEACHHUE OIBITOB, WLIOCTPUPYIOIIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpEeHUE, PEaKIIUU Pa3JI0KEHUS, COSTUHEHHS).

Mesicnpeomemmnle ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHM XUMHH B 8 KJIacCE€ OCYILECTBIISIETCS
4yepe3 WCIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHSATHA, TaK W IOHSATHH,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/I€IIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUSA: HAYYHBIH (DaKkT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaJIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCIECPHMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usnka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TelI0, O00bEM, arperaTHOe
COCTOSIHME BEIEeCTBa, ra3, (PU3NYECKUE BETUUYMHBI, €AUHUIBI W3MEPEHHS, KOCMOC, TUIAHETHI,
3831561, ComHIie.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaANbl, TOPHBbIE TMOPOJIbI, IOJE3HBIC
MCKOIIaeMble, TOTUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemrecTBo M XMMHUYECKas peaKkIus

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos I H.
MengeneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOMOB, KalHs, KaTblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B llepronueckoit cucteMe u CTpPOEHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHAbl XUMHUYECKON CBA3M. THNBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPHUCTAIMYECKON PEMIETKH U BUJA XUMUUYECKOU
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XMUMHUYECKHE CBOWCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIaCCAM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEeaKuid 1Mo pa3IuIHbIM MpHU3HAKaM (TI0 YHUCTy B COCTaBYy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeIIoBOMY d(h(dexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). JK30- U
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMHUICCKIE YPaBHEHHUSI.

[TonsTe o ckopocTH xuMudeckoi peakuuu. [loHarue 06 oOpaTUMBIX M HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsSTHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonarue o
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karanuse. llomarme o XxumuueckoM paBHOBecHU. DakTOphl, BIHAIOIIKME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, SJICKTPOHHBIA OalaHC OKUCIUTENHHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMH OKHMCIUTENIBHO--BOCCTAHOBUTEIBHBIX
peaKMii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3NEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
QHUOHBI. MexaHM3M JAHUCCOLMAllMM BEUIECTB C pPa3jIMYHbIMM BUAAMH XUMHUYECKOH CBS3H.
Crenens quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIUTHI.

Peakiun moHHOro oomeHa. YcloBHsI IPOTEKAHUS peaKMi MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
NpEICTaBICHUNA 00 SJICKTPOIUTHUECKOW nucconuanuu. KadecTBeHHBbIE pPEaKklIMW Ha HOHBI.
[TonsiThe o0 rupoIn3e Cose.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpaduTra W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUU OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, HCCIIE0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IpOLEcca AUCCOLMALUN
KHUCJIOT, ILIEeNo4Ye U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BUJEO MAaTEpUaNIOB), IPOBEJIECHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TPU3HAKK MPOTEKaHHUS peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEJICHME ra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX [PUMEPHI
OKHMCIIUTEIbHO-BOCCTAHOBUTENbHBIX pEakUUil (FOpeHue, peakluu pa3jokKeHUs, COEAUHEHUs),
pacro3HaBaHUE HEOPraHMYECKUX BELIECTB C IIOMOIIbIO KAaYeCTBEHHbIX pEakUUi Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 1 MX COeJUHEHHSA

OOmast xapakTtepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IPOCTBIX BEIIECTB — TaJOT€HOB.
XvMHYecKHe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEeMEeTallaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIy4yeHHE,
npuMeHeHue. JlelficTBHe XJI0pa U XJIOPOBOAOPOa Ha OPraHU3M uelloBeKa. BaskHelmme XI0pHu bl
U X HaXO0XJIEHUE B IPUPO/IE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (pu3NyYecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XHUMHUYECKHEe CBOMCTBA. OKCHIBI Cephl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KUCIOT M crenuduyueckue). XUMHUYECKUE pPeakluy,
Jekalle B OCHOBE MHPOMBIIUICHHOTO croco0a ModXydeHus cepHoil kuciaotsl. [IpumeneHue
cepHol kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaT-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Karollell cpenbl
COCMHEHUSIMHU Cepbl (KHCIOTHBIE TOXAM, 3arps3HEHHE BO37yXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnnbl. OcCoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHUS. A30T, paclpoCTpaHeHHE B TNpupoje, (usmdeckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GuU3n4ecKue U XMMUYECKHE
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CBOMCTBA, MoslyueHue U npumeHenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHrne. KauecTBeHHast peakuus Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneuuduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHnil. XUMHUYecKoe 3arpsi3HEHUE OKpY’Karolleld Cpeibl COeINHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cpoiictBa. Oxcua ¢ocdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKHCIIEHH. YTIEepo/]], AFIOTPOIHbIE MOIU(DUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoze.
Oxcuapl yriaepona, UX pU3MYECKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTUYECKHE MPOoOJIeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a TII00aJBHOTO TOTEIUICHHS KIIMMarta, MapHUKOBBIH 3ddekt. YrompHas kucimora U eé
COJM, UX (PU3MUECKHEe M XUMHMYECKHE CBOICTBa, IojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcronb3oBaHue  KapOOHAaTOB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BEUIECTBAX KaK O COEAMHEHMSIX YIJiepoja
(MeTaH, 3TaH, ATWUJIEH, AalETUJIeH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IIpuponHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojib, NPUPOAHBIM ra3, HedTb), MPOAYKTHl HUX IepepadOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE 0 OMOJIOTMYECKN BKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHUE CBOWCTBA, IOJy4Y€HHE M NpPUMEHEHHE.
CoenuaeHns kpemMHuss B mpupone. OOmme mnpencrasicHust o0 okcunae kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJI0, LEMEHT, OeToH, xene300eToH. [IpoGiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEpPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJEHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOreHUA0B),
O3HAaKOMJICHHE C oOpa3laMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BUJEOMaTepuaoB), HaOdIoleHHEe Tpolecca OOYINMBaHUS — caxapa IOJX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue NpHu3HakKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peaklUWid Ha HOH aMMOHUA U ¢ocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HHE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
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rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aiCcOpOIMM PacTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTa3a, MOIy4YeHHE, COOMpaHne, pacrio3HaBaHUE
U U3yYeHUE CBOWMCTB YTJIEKHCIIOTO Tra3a, MPOBEIACHHE KAaUYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Y4YCHUE IMPU3HAKOB HX IMPOTEKAHUs, O3HAKOMIIEHHE C NPOLyKUUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3aJa4y Mo Teme «BakHelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/ibl M MX COeTUHEHUS

OO0miass xapakTepUCTHUKAa XHMHUYECKHUX OJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nosioxenus B [lepuonnueckoii cucreme xumuyeckux snemeHToB . 1. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTamioB. MeTalnyeckas CBs3b M MeETaJNIMYECKas KpUCTaIMdyecKas
peméTka. DIEKTPOXUMHUYECKUN psifl HanmpsbDKeHUH MeTaioB. Du3MuecKue U XUMHUYECKHe
cBoiictBa MetayioB. OOmue crnocoObl noixyyeHus: MeTauioB. [IoHATHE O KOPPO3UM METAJUIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT Koppo3uu. CIuiaBsl (CTallb, YYT'yH, JIOpaTOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounbie MeTawibl: OJOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXKJeHUE B npupoje. OPuznueckue U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [I[pumenenue
HIEJIOYHBIX METAIOB U UX COCTMHEHUMN.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajnplui: moJoxkeHue B [lepuogmueckoit
cucreMe xumudeckux 3neMeHtoB JI. M. MeHneneeBa, CTpO€HHE UX aTOMOB, HaXOXKJIEHUE B
npupoje. Pusnueckue U XMMUYECKUE CBOMCTBA MAarHus W Kanblus. BaxkHeimue coeanHeHUs
KabIUsl (OKCH, TUAPOKCU, COJN). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHCHUS.

AmoMuHuii: nonoxxenue B Ilepumonuueckoil cucreme Xumuuyeckux snemeHtoB [ .
MenneneeBa, CTpO€HUE aTOMa, HaXxoXJeHue B npupoje. Gusnyeckue U XMMUYECKHE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMHUHHSL.

Kenezo: mnomoxenue B Ilepuonnueckod cucremMe XumMudyeckux a3nemeHtoB J[. H.
MenzeneeBa, CTpoeHHE aTomMa, HaxXoKJIeHue B npupoje. dusnueckrue U XMMHUYECKHE CBOMCTBA
xkene3a. Okeuawl, Tuapokeunsl U conu skenesa (II) m xenmesa (lll), ux cocra, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C O00pa3llaMM METa/lIOB M CIUIaBOB, HUX (U3NYECKUMHU CBOICTBaMH,
U3YYEHUE PE3YNbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONH30BAHHE BHAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbI[Us U HATPHUS C BOJOM (BO3MOYKHO UCTOJIb30BaHUE
BUJICOMATEpPHUAIOB), HCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, MpOIlEccCa TOPEHHUs JKele3a B
KHUCTIoposie  (BO3MOXHO — MCIIOJIb30BaHWE  BUIEOMATEpUaIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHUs, KaJbIlHs, alFOMUHUA, IMHKa, *ene3a (l1) u xenesa
(1), meau (1), HabarOIEHME U OMKMCAHKWE MPOIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMH HATPHS,
KaJIisg ¥ KaJIbIHs (BO3MOXKHO HCIIOB30BaHUE BHUICOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCHIA IIMHKA, PEIICHUE dKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BakHeline MeTasulbl U UX COSUHEHUSD.

XuMus M OKpyxkamouas cpeia

BemectBa 1 MaTepuanbl B MOBCEJHEBHOM JKM3HM uYeloBeKa. be3omacHoe HCIoyib30BaHKE
BEIIECTB M XWMHUYECKHX peakinuii B ObiTy. [lepBas moMomp NpW XUMHUYECKHX OXKOTax |
OTPABJICHUSIX.
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XUMHYECKOE 3arpsi3sHECHUE OKPYKAIOIIeH cpepl (MpeaeinbHas J0MyCcTHMas KOHIIEHTPAIHs
Beriects, naiee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX TPOOIIEeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIC MATEPHAJIBI).

Mesricnpeomemmnie ceazu

Peanuzanusi MeXIpeAMETHBIX CBS3€H MPHU U3YYCHHH XUMHH B 9 Kilacce OCyHIECTBISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHI,
SIBJISIFOIIMXCSI CHCTEMHBIMU JUIS1 OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT' O IIUKIIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC TOHATHUSA: HAay4YHBIA (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHanms, CHUHTE3, KITacCU(UKALIUS, NEePUOIUYHOCTD, HaOI0ACHUE, SKCIEPUMEHT,
MOJICTIMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHSI, MATCPUAITHI.

®duszuka: Marepusi, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUA, HN30TOIIbI,
pPaIMOaKTUBHOCTb, MOJICKYJa, DSJICKTPUUYECKUW 3apsi, MPOBOJHUKH, IOIYNPOBOJHUKH,
JTUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TENO, 00BhEM, arperaTHOe COCTOSIHHE BEIIECTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE IMTPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpajIbHbIE YAOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIBI, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyIbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0OY4YEHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATIN3ALIMN O0yYaOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAalOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJICINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(pOpMAIUEeil 0 MepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS. O COI[MAIBHBIX HOpPMax M MpaBHIIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIC3HOM,
y4eOHO-HUCCIIEI0BATEIbCKOM, TBOPUECKOW W JAPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOM JI€ATENbHOCTH P BHIIOIHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHHM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOILECCe 3TOM y4eOHOIl NeATenbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJEHHE W TOCTYNKH CBOMX TOBApHWIIEH C IMO3WUIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOILI[IE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABJIAIOLINE OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YelIOBeKa C MPHUPOIHON Cpeon, O posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

NIO3HABATENIbHbIE MOTHBBI, HalpaBJIEHHbIE Ha IOJyY€HHE HOBBIX 3HAHUN IO XUMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIIOJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABATEILHOM,
UH(POPMALIMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIEHOW paboTHI
C y4yeOHBIMH TEKCTaMHM, CIIPABOYHOM JIHUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBb

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 JKW3HU, OCO3HAHWE IIOCIEACTBUI W HEMPUSTHE BpPEIHBIX
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MPUBBIYEK (YMOTPEOJICHUST AIKOTOJS, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBuil 0€30IacHOCTU TpU OOpalleHHMH ¢ XMMHUYECKHMMM BEUIeCTBaMH B OBITY W peaJbHOM
KU3HU;

5) Tpy10BOro BOCIIUTAHUS:

MHTEpPEC K MPAKTHUYECKOMY M3yUEHUIO MpoQeccuii U Tpyaa pa3IudyHOro poJia, yBaKeHHE K
TPyAy ¥ pe3ylibTaTaM TPYAOBOW JEATENbHOCTH, B TOM YHCIE€ HAa OCHOBE NPUMEHEHUS
OPEIMETHBIX 3HAHWH 10 XWMHH, OCO3HAaHHBIA BBIOOP MHIMBUAYAIBHOW TPAaeKTOPUHU
NPOJODKEHUsST 00pa3oBaHUs € Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHU, TOTOBHOCTh aJIaITUPOBATHCS B MPO(EeCCHOHAIBHOMN CpefIe;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DHU3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIO/ICHHSI TIPAaBUII 0€30ITacHOTO TOBEACHUS MpH paboTe C BEIEeCTBaMH,
a TaK)Ke B CUTYALIUAX, YTPOXKAIOIINX 3J0POBBIO U KU3HU JIHOJICH;

CIIOCOOHOCTH TPHMEHSITh 3HAHUS, MOJIydaeMble MpPU HM3YyYCHUU XUMUH, JJS PEIICHUS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEOH, IS TIOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJBTYPBI, OCO3HAHUS TJIOOATBHOTO XapaKTepa SKOJIOTUIECKUX MPOOJIEM U MyTed WX pelIeHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHUYECKOTO MBILIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMATIbHON MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pPe3yiIbTATOB BBIICISIOT 3HAYMMBIE Uit (OPMHPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUN, TUHO0Te3a, (aKT, CHCTEMa,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[IEIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATENbHEIC,
KOMMYHHUKATHBHbIE, PETyJISTHUBHBIE), KOTOpbIE OOecreYnBaOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO YUeOHOM! 1eATEIbHOCTH.

IMo3naBaTebHbIe YyHHBepPCAIbHbIe yUeOHbIE AeiicTBUSA

Ba3oBble joruveckue aeicTBUA:

YMEHHUSl HUCHOJNb30BaTh MNPUEMBI JIOTMUECKOTO MBINUICHUS MpPU OCBOGHUM 3HAHMM:
pacKpblBaTh CMBICH XHUMHUYECKHUX TOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C APYTUMH MOHSITHSMH), UCTIONB30BATh TOHATHS U OOBSICHEHUS
OTIENbHBIX (DaKTOB W SBJICHHH, BBIOMpATh OCHOBAHWS W KPHUTEPHH IS Kiaccu(UKauu
XUMHUYECKHX BEIIECTB U XMMHUECKUX PEaKIUi, yCTaHABIUBATh MPUIMHHO-CIICJICTBEHHBIC CBSI3U
MEXy O0BEKTaMH U3YyU€HHUsI, CTPOUTH JIOTUYECKUE PACCYXIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
10 AaHAJIOTUH ), IeTaTh BBIBOJBI M 3aKITIOUCHHUS;

yYMEHHUE MPUMEHATh B MPOIECCe MO3HAHUS TOHATHS (MPEIMETHBIE U METAIpEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, NpeoOpa3oBBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMHYecKass (GOpMylna H YypaBHEHHE XHMHYECKOM peaklMd — TP pEImIeHHH Y4eOHO-
MO3HABATENBHBIX 337a4, C YYETOM OTHX MOJEIBHBIX TPEICTABICHUH BBISBIATE U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
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XMMHYECKHX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUYMHHO-CICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3y4aEMBbIX IIPOLIECCaX U SIBJICHUSIX.

Ba3oBble nccienoBarejbckue 1eiCTBUSA:

YMEHHUE HCHOJb30BATh IOCTABIEHHBIE BOIPOCHl B KayeCTBE MHCTPYMEHTa IO3HaHUS, a
TaKKe B KadyecTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO MPOBEPKE IPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

IPUOOPETEHUE OMbITa 1O IJIAHUPOBAHUIO, OPraHM3alMM M IPOBEACHHUIO YYECHHUUECKHX
9KCHEPUMEHTOB, yMEHHE HA0II01aTh 3a X0O/I0M IPOLIECCca, CAaMOCTOSITEIbHO IIPOrHO3UPOBATh €r0
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM IPOBEIEHHOIO OIbITA,
WCCJICIOBAHMSI, COCTABIIATH OTUET O MPOJICIIAHHOM paboTe.

Pabora ¢ unopmanmeii:

yMEeHUe BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh HH(OOPMALIMIO PA3IMUHBIX BUI0B
1 GOpM IIPEICTABICHMS], TOJYYaEMYIO U3 pa3HbIX MCTOUHUKOB (HayYHO-TIONYJIsIpHAs JIMTepaTypa
XUMHUYECKOTO COAEp)KaHUs, CIpaBOYHble MocoOus, pecypchl HMHTepHETa), KPUTUYECKH
OLICHUBATh [IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

yYMEHHUE NPUMEHSTh Pa3IMuHble METObI U 3aIPOCHI IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHUS y4eOHBIX U IMO3HABATEIbHbIX 3aa4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JaCTH WCIONBb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOIHH, OBIaJJeHUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY IpeCTaBICHUS
UHGOpPMALMM U WUIIOCTPUPOBATH pelllacMble 3a/aud HECJIOXKHBIMH CXeMaMH, JAHarpaMMaMH,
npyrumu popmamu rpaduku U IX KOMOUHALIUSMU;

YMEHHME HCHOJIb30BaTh M aHAIM3UPOBATh B IIpoliecce YYEOHOH U HCCIEeI0BaTEIbCKON
NEeSITeIbHOCTH HH(POPMALIMIO O BIUSAHUY IPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaloLIel IPUPOJHON Cpeibl.

KoMMmyHukaTHBHBIEC yHHBepcaibHble yueOHbIe JeHCTBHUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juasora W (WJIM) JUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOIHEHUS
IIPEI0KEHHON 3a1a4H;

YMEHHMSI IPEACTABIISATH OJy4YEHHBIE PE3YJIbTAaThl T03HABATEIbHOMN JAESITEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3CHTALUI0 PE3yJIbTaTOB BBIIOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH IO3HABaTENbHOU U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTH MPU PEUICHUM BO3HUKAIOMIMX MpoOJieM Ha OCHOBE yuyéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXkIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAUHALIASA COBMECTHBIX JAEUCTBUM, ONPEAEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACSITEIbHOCTH, IIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIBbHOCTb, BBIOMpAThH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JIEWCTBUM INpU
BBIMOJIHEHUH 33aHUN ¢ y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
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BEIIIECTBAX U PEaKLUsAX, OLIEHUBAaTh COOTBETCTBHE IOJIYYEHHOIO pe3yibTaTa 3asBICHHOM LeNH,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIAaraeMbl€ B YCIIOBUHU 3aJaHUI.
INPEJIMETHBIE PE3YJIBTATbBI
B cocraBe mnpeaMeTHBIX pe3yabTaToOB II0 OCBOEHHMIO O0S3aTEIBHOIO COJEpIKaHUS,
YCTQHOBJICHHOTO JaHHOH (exnepanpHOW pabouell MpoOrpaMMoOM, BBIIENAIOT: OCBOECHHBIE
0o0y4aromMMHUCsT Hay4YHbIC 3HAHUS, yYMEHUS U CIOCOOBI JeicTBHMH, cnenuduyeckue s
OpeIMETHOW 00acTH «XUMUS», BUIBl JAEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalnu, IPpeoOdpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLUsX.
K kxonuy oOyuenus B 8 kJiacce nmpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:
® DACKPBIBATH CMBICII OCHOBHBIX XMMMYECKHX MOHSATHHA: aTOM, MOJIEKYJAd, XUMHUYECKUI
DJIEMEHT, MPOCTOE BEILECTBO, CIIOXKHOE BELIECTBO, CMech (OQHOpPOAHAs U
HEOJHOPOJHAsA), BaJEHTHOCTb, OTHOCUTEIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJINYECTBO BEILIECTBA, MOJIb, MOJISIpHAash Macca, MaccoBas J0Js XHMHUYECKOIo
DJIEMEHTA B COCIMHEHMU, MOJSPHBIA OOBEM, OKCUJA, KHCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHIIATENIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYEeCKast peaKius, Kiaccuukanus
peaKLMii: peaku COeANHEHHs], peaKUK Pa3IoKEeHUs, PEAKIIMU 3aMELIeHUs, PEaKIUU
0o0MEeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIMH, TeIIOBON 3 (eKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTalb, pajuyc aromMa, XMMHUYEcKas CBs3b,
NOJIIpHAsl U HEMOJIApHAas KOBAJIECHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
® JUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IOHATUH U NPUMEHSITH 3TH
HOHATHS NPU ONMCAHUM BELIECTB U UX MPEBPALLCHUN;
® ICTIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJHKY [UIS COCTaBJeHHs (OpMyNl BEIIECTB U
YpaBHEHMH XMMUYECKUX pEaKIuii;
® OIIPENENSITh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OWMHAPHBIX COEJUHEHMSX, CTENEHb
OKHCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEJUHEHUSX, NPUHAJICKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! U1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;
epackpsiBaTh cMbici llepnoanueckoro 3axona JI. M. MenneneeBa: neMOHCTpHUpOBAThH
MOHMMAHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XHMMHUYECKHX 3JIEMEHTOB OT MX
nosio)keHuss B Ilepmonmyeckoil cucreme, 3aKOHOB COXPAaHEHHs MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;
®ONMMCHIBATh M  XapaKTepu3oBaTh TabmuuHylo ¢opmy Ileproanueckoir cucTembl
XUMHUYECKHX BJIEMEHTOB: pa3jiMyaTh IMOHATUS «MJIaBHas moArpynmna (A-rpynma)» u
«moboynass noxarpynna (b-rpymma)», manele ¥ OOJbBIIME MEPUOMABI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [I. Y. MeHaeneeBa» ¢ YMCIOBBIMM XapaKTEPUCTUKAaMU CTPOECHHSI aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacIpeesIeHUe UX 110 2JIEKTPOHHBIM CIIOSIM);
e KJlaccU(pUIMPOBaTh XUMHUYECKHE 3JIEMEHTHl, HEOPraHWUYECKHE BEIIeCTBA, XUMHUYECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY

sbdexry);
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® XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3IUYHBIX
KJIACCOB,  IOATBEP)KJAasl  ONHCAaHUE IPUMEPAMH  MOJIEKYJSIDHBIX  ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

® [[POTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMUYECKUX IPEBPALICHUMN B Pa3JIUYHbIX YCIOBUSAX;

© BBIYKCIIATE OTHOCUTEJIBHYI0 MOJIEKYJISIPHYIO M MOJISIDHYEO MacChl BEILECTB, MacCOBYIO
JIOJIF0 XMMUYECKOT O AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpE, MPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM pEaKIUu;

® [IDUMEHATh OCHOBHBIC OIIEPALMM MBICIMTEIBHON JEATEIIBHOCTH — aHAJIM3 U CUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEMATH3aIMI0, KIAaCCU(UKALUIO, BBIABICHUE MPUYUHHO-
-CIECTBEHHBIX CBSI3€M — IJI U3YYEHHUs CBOMCTB BELIECTB M XMMHUYECKUX pEaKLUi,
€CTeCTBEHHO-HAy4YHBIE =~ METOABl  TO3HAaHUS  —  HAONMIOJCHME,  HM3MEpEeHHeE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATILHBIM U MBICICHHBIN);

eCJIE/IOBaTh TPAaBWJIaM TMOJB30BaHMUSA XHMHUYECKOH TOCYIOH U J1abOpaTOpHBIM
000py/s0BaHUEM, a TaKXkKe IpaBWiaM OOpAILEHUS C BEIIECTBAMU B COOTBETCTBHM C
UHCTPYKLHUSMH 10 BBIIOJHEHHUIO J1Ta0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
U coOMpaHUIO ra3o00pa3HbIX BELIECTB (BOXOPOJA U KHUCIOPOJA), MPHUTOTOBJICHUIO
pacTBOPOB € ONPEAECIEHHON MAacCCOBOM JI0JIEN paCcTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
U NIPOBOJWUTH XMMHUYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C IOMOILBIO UHIMKATOPOB (JIaKMyc, peHOoN(TaIenH, METUIOPAHXK U ApYTrue).

K xonuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIINXCS YMEHU:

® DacCKpbIBaTh CMBIC]I OCHOBHBIX XMMMUYECKHUX IOHATHUH: XMMHYECKUN DIIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKHUCICHUS, XMMHUYECKas pEeaklHs, XMUMHUYECKas
CBSI3b, TEIUIOBOU 3((EKT peakinu, MOJIb, MOJISIPHBIH 00BEM, PacTBOP, NEKTPOJIMTHI,
HEBJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAlMs, peakU HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE peaKlUu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUM,  OKHUCIWTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHME€ M BOCCTaHOBJIEHUE, AJIOTPONUs, aM(pOTEpHOCTh, XMMHUYECKas CBs3b
(KOBaJIeHTHasl, HWOHHAs, MeTaJUIn4ecKas), KpUCTaUIM4ecKas pemérka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOM peakluH, IPeAebHO JIOIyCTUMas
koHueHrpauus [1/IK Bemecrsa;

® IUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKMX IOHATUH M NPHUMEHSTH OTH
MTOHATUS ITPU ONMCAHKUM BEIIECTB U UX MPEBPAICHUM;

® [ICIIOJIB30BATh XHMMUYECKYI0O CHUMBOJIMKY JUIsl COCTaBJeHHs (OpMyNT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OIIPEACIIATh BAJIEHTHOCTh U CTENIEHb OKUCIECHUS XUMUYECKUX JIEMEHTOB B COSMHEHUAX
pa3iIMYHOIO COCTaBa, IIPUHAUIEKHOCTh BEIIECTB K OIPENCIEHHOMY  KIACCy
coeMHEeHUH 1o ¢opMmynaM, BHJ XUMHYECKOM CBsS3M (KOBaJEHTHas, WOHHal,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HOHA IO XUMHUYECKOH
dbopMmyre, xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHMYECKUX COECTUHEHWH, THUI
KPUCTAJUIMYECKOW pEeIETKA KOHKPETHOIO BEILIECTBA,
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e packpbiBaTh cMbIci Ilepuonnueckoro 3akona /. 1. MenaeneeBa u 1eMOHCTpUPOBATH €r0
NIOHUMAaHME: ONMCHIBATh M XapakTepu3oBaTh TaOauuHyro (opmy Ilepuonnyeckoit
CUCTEMBl XMMMUYECKHMX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rJ1aBHass noxarpynna (A-
rpymnmna)» u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIMe MEPHOBI,
COOTHOCUTHb 0003HAu€HMs, KOTOpble HUMEIOTCS B IEpUOAMYECKOM Talnuue, C
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHsI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsij sizipa, oOIee YruciIo MEKTPOHOB U pacIipeieieHUue X 10 AIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB JJIEMEHTOB M HX
COCIMHEHUH B IPEJeNax MaJIbIX IEPUOIOB U IJIABHBIX NOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;

e KJlacCU(PUIUPOBAaTh XUMHUYECKUE 3JEMEHThl, HEOPraHUYECKHE BELIECTBA, XMMHUYECKHE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUM BEIIECTB, 10 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);

e XapakTepu3oBaTh (ONUCHIBaTh) OOIIME U crHeuu(pUUecKkue XUMHUYECKHEe CBOWCTBA
IPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHNE IPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

® COCTABJISITh YPABHEHHMS JJIEKTPOJUTUYECKON IUCCOLMAIMU KUCIOT, LIEJI0YEd U COJIEH,
HOJIHBIE U COKpAIEHHBIE YPABHEHUS peaKklil HOHHOr0 0OMeHa, ypaBHEHMs PEaKLU,
MOATBEP)KJAIOIIUX  CYLIECTBOBAHME TIE€HETUYECKOM CBSA3M MEXIYy BeEIECTBaMU
Pa3INYHbIX KJIACCOB;

® PacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLHUHA IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKuii;

® [[POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHMS, BO3MOYKHOCTH
POTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3INYHbIX YCIOBUSX;

® BHIYHCIIATE OTHOCUTEJIBHYI0 MOJIEKYJISIPHYIO U MOJISIDHYEO MacChl BEILECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA o (opMyJie COEMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMUUYECKOHN peaKiny;

ecoONMIOaTh MpaBuja I[OJIB30BAHMUS XMUMHUYECKOHM Mocynoil u  1abopaTOpHBIM
o0opyJOBaHUEM, a TakKe IpaBHUa OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYSHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMUAKA U YTIIEKUCIIOTO Ta3a);

® [IPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTAB PAa3JIMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpPHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CUWJIMKaT-, Cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbI AMMOHHS M HMOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMYECKHUX BEIIECTB;

® IPUMEHATh OCHOBHBIE OIEpaIlMM MBICIUTENIbHON AESITENbHOCTH — aHallu3 M CUHTES,
cpaBHeHHE, O00OOIIEeHHEe, CHUCTEeMaTU3allUI0, BBISBICHWE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BELIECTB M XMMMUYECKUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl I[O3HAHUS — HaONIOJIeHUWEe, W3MEPEeHUEe, MOJEIMPOBAHUE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KounyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaekTpoHHbIe (UU(pOBbHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMusi — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
' NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJioBeKa
12 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Htoro no paznemny 20

Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

51 Bosnyx. Kucnopoa. [Tousarue 6 bu6mmoreka [JOK
00 okcuIax https://m.edso0.ru/7f41837c
99 Bonopoa.llonstue o kucnorax 3 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBaHHSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

18



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Pa3nen 3. [lepnoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuyeckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

Ilepronnueckuii 3aKOH U
IIepuoanueckas cucrema

3.1 XUMHYEeCKHX deMeHToB Jl. U. 7
Mennene-eBa. CTpoenue

aToma

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

XUMHYECKasA CBI3b.
3.2 OKHUCITUTENBHO- 8 1

BOCCTAHOBUTCIIbHBIC PCAKIITNN

Htoro no paznemny 15

PesepBHOE Bpems 3

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

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

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

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME o8 4
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kounrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkul
[ToBTrOpenue u yriyOiaeHue 3HaHUHA Bu6muotexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnnorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuorteka [IOK
' anemeHTOB VIIA-rpynmebl. ["anorens https://m.edsoo0.ru/7f41a636
o | e :
' PYHIHL- 2-€P https://m.edsoo.ru/7f41a636
COEZIMHEHUs
23| snewenros VAspynms Ason gocgopui | 7 ,  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
24 OO0mias XxapakTepuCcTUKa XUMHIECKIX 3 1 5 bubnuotexa [JOK

anemeHToB |VA-rpynnel. Yraepoa u

https://m.edsoo.ru/7f41a636
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KPEMHUU U UX COCUHECHUS

Wroro no pazueny 25
Pasznea 3. Mera/liibl M MX COCIUHEHUS
. bu6nmoreka [IOK
31 Obmpae cBOHCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxueiiime MeTauibl U UX CO€IAHEHUS 16 bubmorexa HOK
' A https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BerecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p BHOE BOEMS 3 bubnuoreka [{OK
C3CPBHOC Bpe https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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