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IHOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o XMMUU Ha YPOBHE OCHOBHOT'O OOIIIET0 00Opa30BaHMsI COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOW NPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B @I'OC OOO, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUS U C YYETOM KOHIENIHU MPENoIaBaHus y4eOHOro mpenMeTa
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusiax Poccuiickoin deneparum.

[Iporpamma mo XumMum Ja€r OpeACTaBICHHE O IeNsAX, OoOIed cTparernu oO0ydeHus,
BOCIIUTAaHUA M Pa3BUTHA OOYYAIOIIMXCS CpPEACTBAaMH Y4YeOHOTO IpEeaMeTa, YCTaHABIMBAET
00s3aTeNbHOE PEIMETHOE COJEpKaHUE, MPeyCMaTPUBAET paclpe/elieHne ero mo kKjaccam u
CTPYKTYypHUPOBaHUE 10 pa3fiesiaM U TeMaM MPOTrpaMMBbI M0 XUMHUH, ONPeAeseT KOIUYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KAHUSA, PEKOMEHIYEMYIO IIOCIEA0BaTEIbHOCTD
U3yUYCHHS] XUMHUH C YIETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3€H, JOIMKH y4eOHOTO
polecca, BO3pacTHBIX OCOOCHHOCTEN 00ydaromuxcsi, onpeAesseT BO3MOKHOCTU MpeaMeTa s
peaninzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsI OCHOBHOM 00pa30BaTeIbHOU MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 001I1ero 00pa3oBaHus, a TakKe TPeOOBaHUI K pe3ysibTaTaM 00yueHHUs] XUMHUH
Ha YpOBHE Leleld M3y4YeHUs TMpeaIMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIBHOM
JESTEIbBHOCTH 00yYaroIIerocst 1o OCBOEHUIO YU€OHOIO COJIepKaHus.

3HaHME XUMUH CIIY>KUT OCHOBOH U1 OPMHUPOBAHUS MUPOBO33PEHHUS 00yUarOIIerocs, ero
IpeCTaBICHUN O MaTepUaAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIe XUMHUEN
NPEJCTAaBICHUS O B3aUMOIIPEBPALLICHUSAX YHEPTUU U 00 IBOJIIOLUH BEIIECTB B MPHUPOJIE, O My TIX
pemieHus Ti00albHBIX MPOOJIEM YCTOWYMBOTLO pPa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUUECKOM, MUILEBOI U SKOJIOTHUECKON 0€30M1acHOCTH, IPOOIIEM 3paBOOXPaHEHHUS.

N3ydyeHne XumMuu:

CHOCOOCTBYET peanu3alii BO3MOXHOCTEH il caMopa3BUTHS U (OPMHUPOBAHUS
KyJbTYpPbl JINYHOCTH, €€ 0011el 1 (PyHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBILUICHUS U TBOPUECKHUX CIIOCOOHOCTEH 00ydaroumxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  y4yeOHOH  JesATEeIbHOCTH,  3KCIEPUMEHTAJIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaKk B IIOBCEJIHEBHOM JKHM3HM, TaK U B
poeCCHOHATBHON JeATETLHOCTH;

3HAaKOMUT CO CHEIU(PUKON HAYYHOTO MBIILICHUS, 3aKJIaJbIBAET OCHOBBHI IIEJIOCTHOTO
B3IJI]1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU
€CTECTBEHHO-HAYyYHOU I'PaMOTHOCTH 00YyYarolInXCs;

crocoOcTByeT (HOPMUPOBAHUIO I1IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSAM, K TPHUPOJAE, K YEIOBEeKYy, BHOCHT CBOM BKJAJ B OJKOJOTHYECKOEe 0OpazoBaHuE
00ydaromuxcs.

JlanHble HampaBleHHs B OOyYEHHHM XUMHH O0ECIEYMBAIOTCS CHENM(UKON comaepaHus
y4eOHOro mpeaMeTa, KOTOPBIM SBISETCS TEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAYKU XMMHUU Ha OMpeIeIEHHOM JTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMS OPUEHTHPOBAH Ha OCBOCHUE
00y4arIUMHUCS CUCTEMbI NIEPBOHAYATIBHBIX MOHATUN XMMHUHU, OCHOB HEOPraHUYECKOW XUMHH U
HEKOTOPBIX OTAENIbHBIX 3HAYUMBIX MOHATUH OPTaHUYECKON XUMUH.

CtpykTypa coaepxaHHsl MPOrpaMMbl IO XUMHH c(hopMHpOBaHA Ha OCHOBE CHCTEMHOIO
noaxoja kK €€ msyueHuro. CopepaHue CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
AJIIEMEHTE W BEIIECTBE M CHUCTEMbl IMOHATUH O XuMHUYeckod peakuuu. OOe 3T CHUCTEMBbI



CTPYKTYpPHO OpraHM30BaHbl 10 MHPUHLUIY IOCJIEI0BATEILHOIO pPa3BUTHUS 3HAHMW Ha OCHOBE
TEOPETUYECKUX IIPECTAaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YU€HUSI KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona /[. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

— Y4Y€HHS O CTPOCHHMH aTOMa U XMMHYECKOH CBS3H;

— MpeACTaBIEHUI 00 IEKTPOIUTHYECKOM TUCCOMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS pacCMaTPUBAIOTCS HA OCHOBE OSMIIMPUYECKH IOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATENBHO OT OJHOIO YpPOBHSI K Jpyromy,
BBINOJIHASA (YHKIHMU OOBSACHEHHS U HPOTHO3MPOBAHUS CBOWCTB, CTPOCHHMS W BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJTYUYEHHS U3yYaeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl 0 XUMHUHU CIOCOOCTBYET (DOPMHPOBAHUIO MPEACTABICHUS O
XUMHYECKON COCTaBIIIOIIEH HAyYHOW KapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM IPHPOJBI,
LIEHHOCTHOT'O OTHOILEHNUS K HAYYHOMY 3HAaHUIO U METO/aM II03HaHus B Hayke. M3yueHue xumun
OPOMCXOMUT C TPHUBJICYCHHEM 3HAHUM M3 paHee M3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 57 knaces» u «dusuka. 7 kiaacey.

[Tpu n3yueHny XUMHUU TPOUCXOAUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUUECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JIEATEIbHOCTH YeJIOBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpbI. 3ajauya y4eOHOro mnpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHUM — Ba)KHEHIIMUX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETHUYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUH MMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
NpUOOIIEHNHU K HAyYHBIM METOJIaM MO3HAHMS ITPU U3YUYEHUH BELECTB U XUMUYECKUX PEaKIuii, B
GopMHpOBaHUM W PAa3BUTHM T[IO3HABATEIbHBIX YMEHHA M WX NPUMEHEHMH B Yy4eOHO-
MO03HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKON 1eATEeIbHOCTH, OCBOEHUHU IPaBUJl OE30MacHOTO
oOpalleHus C BELECTBAMU B IIOBCEIHEBHON )KHU3HH.

[Ipy M3y4yeHUM XMMHU Ha ypOBHE OCHOBHOIO 00Iero oOpa3oBaHUS Ba)KHOE 3HAUYEHUE
npuoOpenu Takue e, KaK:

— (hopMupOBaHHE MHTEIIEKTYAIbHO PAa3BUTOM JIMYHOCTH, FOTOBOM K CaMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHATHIO pEIIEHUHN, CIOCOOHOM amanTHpoOBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

— HaNpaBJIeHHOCTh OOy4YeHHs Ha CHCTEMaTH4ecKoe NpuoOIeHrne O0O0ydaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTENbHOM  JIEATENBHOCTH,  HAyYHbIM  METOJaM  I103HaHuA,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUM;

— ofecrnieyeHue YCJIOBMM, CHOCOOCTBYIOIIMX IPHOOPETEHUIO OOy4YarOIIMMUCS OIIbITa
pa3sHOOOpa3HOM JEesATEIbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIN ), MMEIOIIMX YHUBEPCAIBHOE 3HAUEHHE JJIs1 PA3IMUHBIX BUAOB JEATEIBHOCTH;

— (hopmupoBanue obmmelt GPyHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
YyHuclie YMEHUH OOBSCHATh M OLICHWBATDH SIBICHUS OKPY’KAIOLIEro MHUpa, HCIONb3Yysl 3HAHUS U
OMBIT, TOJy4YEHHBbIE MNPH H3YYEHUU XHUMHH, TNPUMEHATh MX TIpH pElIeHHH mpolieM B
HOBCEIHEBHOM XKHM3HU M TPYI0BOM JA€ATEIBLHOCTH;

— (hopMupoBanme y o0yyaromuxcs ryMaHUCTHUECKUX OTHOUIEHUH, MOHUMaHUsI IEHHOCTH
XUMHWYECKUX 3HAHWUH I BBIPAOOTKH SKOJOTHYECKH IIETIECOO0Pa3HOTO TMOBEACHHS B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOIHOMN
Cpenbl;



— pa3BHUTHE MOTHBAIIUU K O0YUYCHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npoQuIIs ¥ HAPABICHHOCTH JaJbHEUIIET0 00yUSHHS.

OO11ee 4nciIo 4acoB, OTBEACHHBIX I M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 yaca B HEJIEII0).



COJEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHauya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJNOBEKA. XMMHS B CUCTEME HayK. lTema u
BemiecTBa. Du3nyeckre CBONCTBAa BEIIECTB. ArperarHoe cocrosinue BeniecTB. [lonstue o
MeTOo/ax MOo3HaHus B XUMHH. UHCThIe BemecTBa U cMecH. CriocoObl pa3iesieHus CMECeH.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTblie u cioXKHbIE BelleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aTOMHAas Macca. OTHOCUTENIbHASI MOJIEKYJIIpHAs
Macca. MaccoBasi 10Ji1 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KommuectBo BemecrBa. Monbs. MonsipHass macca. B3anmocCBsA3b KOJIMYECTBA, MACChl U
Yucia CTPYKTYPHBIX €MHHMI] BeIIecTBa. Pacu€Trl o popMyaM XUMHUYECKUX COSTUHEHUN.

®u3nueckue M XMMHUYECKHE SIBICHUS. XUMHUYECKas peakuus U e€ IMpU3HAKUA. 3aKOH
COXpAaHEHHS MAacCChl BEIIECTB. XuMUUeckue ypaBHeHus. Kinaccudukanms XuMU4ecKkux peakiuuin
(coenuHeHus, pa3noKeHHs, 3aMelIeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumeHm:

3HaKOMCTBO C XMMHUYECKOW MOCyAOH, MpaBuiamMu paboThl B JabopaTtopud U mpuéMamu
oOpaieHusi ¢ 1abOpaTOpHBIM O0OpYyJOBaHUEM, M3YUYCHHE U OmMHucaHue (U3NYECKUX CBONCTB
00pa3Ii0B HEOPraHUYECKUX BEIIECTB, HAOMIOIeHNE (PU3HUECKUX (TIJIABICHUE BOCKA, TASTHHUE JIbIA,
pacTupaHue caxapa B CTYIKE, KAUTICHHE W KOHJICHCAIMS BOJABI) U XUMUYECKUX (TOPCHHE CBEYH,
MPOKAJMBAaHUE MEIHOI MPOBOJIOKH, B3aUMOJCHCTBIE MeJia ¢ KUCIOTOM) sSIBJICHUH, Ha0II0IeHHe
W ONKCAaHWE TPU3HAKOB NPOTEKAaHUS XMMHUUYECKMX peakuui (pasjioKeHHe caxapa,
B3aMMO/ICHCTBHE CEpHOU KUCIOTHI C XJIOpUAOM Oapus, pasznoxenue rugapokcuna menu (II) mpu
HarpeBaHWM, B3aUMOJCHCTBUE >keneza ¢ pacTBopoM conu menu (II), m3ydenme cmocoOoB
pa3fiesieHns CMeceil: C IMOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBIIAPUBAHHE, IUCTUIUISLIMS,
xpomatorpadus, MpoBeIEHHWE OYUCTKM TMOBAPEHHON COJHM, HaONIOJICHHE U OINHCaHUE
pe3yJIbTAaTOB MPOBEJACHUS OMNbITA, HLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3J/IaHUE
MOJIeJIe MOJIEKYJT (ITapOCTEPIKHEBBIX ).

BazkHeiilue npeacTaBuTe I HEOPraHUYECKHX BellleCTB

Bo3agyx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — 3J€MEHT M IPOCTOE BEMIECTBO.
Haxoxaenne kuciopona B mpupoe, Gpu3ndeckue M XUMHUYECKHE CBOMCTBA (PEAKIMK TOPSHHUS).
Okcuapl. [lpumenenue xucmopoma. CrocoObl MOMyYEeHHs] KHCIOpoAa B JabopaTopuu H
MPOMBINUIEHHOCTH. KpyroBopoT kucinopoaa B mpupoje. O30H — aljaoTporHas MOAU(PHUKAIUS
KHCIIOPO/Ja.

TernnoBoil 3¢ (deKkT XUMHUECKOW peakluuu, TEPMOXMMHUYECKHWE YpaBHEHHS, JK30- U
SHJIOTEPMHUUYECKHE peakiuu. TOIIMBO: yroidb W MeETaH. 3arps3HEHHE BO3/yXa, YCHICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOsL.

Bonmopon — »snemeHT M mpocroe BemecTBo. HaxoxkaeHue Bogopoia B MPUPOJE,
du3nYECKre U XUMUIECKUE CBOWCTBA, PUMEHEHHE, CITIOCOOBI ToTyueHus. KucioTel 1 comu.

Moutsipablii 00bEM Ta30B. Pacu€Thl M0 XUMUYECKUM yPaBHEHUSIM.

®dusnyeckue cBoMcTBa BOoAbl. Boja kak pactBoputenb. PactBopbel. HacklieHHble u
HEHACBIIICHHbIE PacTBOpPbl. PacTBOpUMOCTH BelIecTB B Boje. MaccoBasi J0Jsi BELIECTBAa B
pactBope. XuMHU4eckrue cBoOMCTBa BOJbl. OcHOBaHMs. Pojib pacTBOpOB B MPUPOJIE U B KUZHU



yenoBeka. KpyroBopoT BoabI B mpHpoie. 3arps3HEHUE MPUPOAHBIX BOA. OxpaHa M OYHCTKA
MIPUPOJHBIX BOJ.

Knaccudukanuss Heopranmdeckux coeauHeHuit. Oxcuapl. Kiaccudukanus OKCHIOB:
cojeoOpa3zyroiue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpa3zyromue. HomeHnknatypa
OKCcHA0B. DU3NUECKUE U XUMUYECKUE CBOMCTBA OKCHIOB. [losTydeHrne OKCUIoB.

OcHoBanns. Knaccudukanuss ocHoBaHWW: MIENOYM M HEPACTBOPUMBIC OCHOBAHMSI.
Homenknarypa ocHoBanuil. duznueckue M XUMHUYECKUE CBOWCTBA OCHOBaHMM. llomyuenue
OCHOBAaHMH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. @U3ndyeckue U XUMHUECKHE
cBoiicTBa kuciot. P aktuBHoctu metamuioB H. H. bekerosa. Ilosnyyenue Kucior.

Comu. Homenknatypa coiseil. @Pu3znueckue U XUMHUUYECKUE CBoOicTBa coiiedd. [lomyuenue
COJICH.

['eneTndeckas CBSI3b MEXKIYy KiIacCaMU HEOPTaHUYECKUX COCTMHECHUM.

Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE OIpe/IeJICHHE COJAep KaHUs KUCIOPOoJa B BO3AYyXe, MOMyueHue, coOupanue,
pacro3HaBaHWE W WM3yYEHUE CBOMCTB KHCIOPOJa, HAOMIOJCHHE B3aWMOJCHCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHHUS M TMPEKpAIICHUsI TOpeHHs (Iokapa), O3HAKOMIJICHHE C
o0Opa3lilaMu OKCHJOB U ONUCAaHHE HX CBOWCTB, NOJy4Y€HHUE, COOMpaHHE, pAclO3HABaHUE U
M3y4YEeHHE CBOWMCTB BoAopona (TropeHme), B3aumojnencTBue Bojopona c¢ okcuaom wmeau (I1)
(BO3MOYKHO HCIIOJIB30BAHKE BHICOMATEPUAIOB), HAOIIOIEHIE 00PA3IOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IUYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM J0JeH pacTBOPEHHOIO BEILIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTallaMH (HaTpueM M KajbIleM) (BO3MOXKHO HCIHOJIb30BaHUE
BUJICOMATEPHAJIOB), MCCIEAOBaHUE OOPA3I[OB HEOPTAHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJIOZICHUE M3MEHEHUsSI OKPAaCKH WHJMKATOPOB B pPAcTBOpaxX KHUCIOT U IIEJIOYeH, M3yueHue
B3aumoeiicTBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMH,
peakuMii HeWTpaiau3aluH, IOJy4YeHHE HEpPAaCTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJHOTO
MeTajuia IpyTruM U3 pacTBOpa COJIU, PEILIEHUE SKCIEPUMEHTANIbHBIX 3a7a4 10 TeMe «Baxkuelue
KJIACCHI HEOPTaHUYECKUX COCTUHEHUI.

Ilepuonuyeckuii 3axoH u Ilepuoanyeckass cucrema xumudeckux sjiementos JI. U.
MemnpeneeBa. CtpoeHue aToM0OB. XUMHYECKaA CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiun

[TepBbie TOMBITKH KJIACCU(UKANIMA XUMHYECKHX JJIEMEHTOB. [loHsATHE O Trpymnmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAIIbI, TAJIOTEHbI, HHEPTHBIE Tas3bl).
DneMEeHTBI, KOTOpbIe 00pa3yloT aM(pOTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuonnueckuii 3akoH. llepumoamueckas cucremMa xumuueckux a3nemenrtos J[. H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmbl [lepuoauueckoid cucTemsl
xumuueckux snemeHTtoB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DHU3WYECKHNA CMBICT
MOPSIIKOBOTO HOMEpPa, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue artomoB. CoctaB artoMHbIX sjaep. M3ortombl. Onektponsl. CtpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB MepBbIX 20 XuMUYECKHUX 1eMeHTOB [leprnoanueckoil cuctemsl
. W. MenneneeBa. XapakTepUCTUKAa XHMHUYECKOTO JJIEMEHTa [0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucrteme J[. 1. Menzaeneena.

3aKOHOMEPHOCTU U3MEHEHUs pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMUYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO IPYIINaM U IMEPUOIaM.



3nauenue [lepuoguyeckoro 3akona u Ileprogudyeckoit CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTUS HayKu U npakTuku. J[. 1. MenaeneeB — y4€HbIil U TpakIaHKH.

Xumuueckas CBSI3b. KoBanentnas (monsipHas u HEMOJISIpHAs ) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b.

Crenenp  okucieHus.  OKHUCIUTEIHHO-BOCCTAHOBUTENbHBIE  peakiuu.  [Iporecchb
OKHCJICHUS U BOCCTAHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YCeHHE OO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE THIPOKCH]IA
[IMHKA C pacTBOpPaMHU KHUCIOT W IIEJIOYEH, MPOBEACHHUE OIBITOB, WUTIOCTPUPYIOMUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpeHue, peakluu pa3ioKeHHs, COSTUHEHUS).

Mescnpedmemnnie ceasu

Peanuzanust MeXIpeAMETHBIX CBA3EH MPU U3YYCHUH XUMHH B 8 KJacCe OCYHIECTBIISIETCS
4yepe3 MCIOJb30BAaHUE KakK OOIMMX ECTECTBEHHO-HAYYHBIX TIOHSATHUW, TaK M TOHATHH,
ABJISIFOLIUXCSI CACTEMHBIMU JIJIs1 OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTecCTBEHHO-HAy4YHbIC MOHSTHUS: HAay4HbIH (aKT, TUIIOTE3a, TEOPUS, 3aKOH,
aHaNM3,  CHUHTE3,  KiIacCUpUKalUs,  IMEePUOJUYHOCTh,  HAOIIOJEHUE,  IKCIEPHUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

®usnka: Marepus, aToM, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJI, H30TOIbI,
pPaZOaKTUBHOCTh, MOJIEKYJa, JSJEKTPUYECKUN 3apsl, BELIECTBO, TeJIO0, O0BEM, arperaTHOE
COCTOSTHUE BEIECTBA, ra3, (PU3NYCCKUE BEIWYHMHBI, CIUHHUIBI U3MEPEHHS, KOCMOC, TUIAHETHI,
3BE3151, ComHIIE.

buonorus: ¢porocunTes, npixanue, buocdepa.

['eorpadus: armocdepa, rtugpochepa, MHUHEpadbl, TOPHbIE TMOPOJbI, IOJE3HBIC
HCKOIIaeMble, TOIUIMBO, BOJAHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peaKkuust

[lepuonnueckuii 3akoH. Ilepmoanueckass cucrema xumuyeckux »saemeHroB J[. .
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBONCTB XMMHYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPUOMAOB, Kaldusi, KaJIbLMs W HUX COCAUHEHUN B COOTBETCTBUHU C
MOJIOKEHUEM AJIeMeHTOB B [lepronyueckoi cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemecTBa: BHUABl XUMUYECKOM CBA3M. THNBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BeIllECTBA OT THUIA KPUCTAIMYECKOM PEIETKA M BHUJA XUMHUYECKOU
CBSI3U.

Knaccudukanus m HOMEHKIATypa HEOPTraHUYECKHX BEIIECTB. XUMHUYECKHUE CBOMCTBA
BEILIECTB, OTHOCAILIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COEIWHEHMM, TeHeTHYeCKas
CBSI3b HEOPTaHUYECKHUX BEIECTB.

Knaccudukanus XUMUYECKHUX peakluil M0 pa3InIHbIM MPU3HAKaM (IO YHUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMHA BEIIECTB, MO TEIJIOBOMY 3(dekTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XHMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO yYaCTUIO KaTalu3aTtopa). DK30- U
SHAOTEPMUYECKHUE PEAKIINH, TEPMOXUMHUYECKUE YPABHEHUSI.

[TonsTe o ckopoctu xumuueckoil peakuuu. IToHsTe 00 0OpaTUMBIX W HEOOpaTHMBIX
XUMUYECKHX peakiusax. [IoHsATHE O TOMOTEHHBIX M TETEPOTCHHBIX peaknusx. [loHsaTrue o
karanuze. IloHsTne o0 XuMuUyeckoM paBHOBecHMHM. DakTOPBI, BIHSIONIME HA CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHNE XUMUYECKOTO PaBHOBECHS.



OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, DSJIEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBlIeHHNE YPaBHEHHH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCMOIB30BaHUEM METO/1a HJIEKTPOHHOI 0 OanaHca.

Teopust 2NEKTPOIUTHUECKON TUCCOLMALUU. DIIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pa3IMYHbIMU BHJAMHU XHUMHUYECKOH CBS3H.
Crenenp aucconnanuu. CUiabHbIE U CIIA0bIE SJEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YCIIOBHSI IMPOTEKAHUS peakiiii HOHHOIO OOMEHa, MOJHbIE U
COKpaIlEHHbIE MOHHBIE ypaBHEHHUs peakuui. CBONCTBa KHUCJIOT, OCHOBAaHUM U COJIEH B CBETE
IpEJCTaBICHUH 00 3JIEKTPONUTHYECKON aucconuanuy. KadecTBeHHblE peakIUu Ha HOHBI.
[TonsiThe 0 rusIpoIN3€E CONEH.

Xumuueckuit IKcnepumennt:

O03HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METAJJIOB M HEMEeTauloB (rpagura M anmasza), CJIOXKHBIX BEUIECTB (XJIOpHJa HaTpus),
UCCJICIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMMYECKOM pPEaKUUU OT BO3ICHCTBHS PA3IHYHBIX
(bakTOpOB, HCCIEAO0BAaHUE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MPOLECCA TUCCOLMALUU
KHCJIOT, ILENOYed M Ccoleld (BO3MOJKHO MCIIOJIb30BaHHE BUAEO MAaTEpUANIOB), IIPOBEICHHE
OMBITOB, WIIIOCTPUPYIOIIMUX IMPHU3HAKU MPOTEKaHHUs peakluil MOHHOro obmeHa (oOpa3oBaHue
ocajka, BBbIJEJICHHE ra3a, OOpa30BaHME BOJbI), OINbBITOB, WIIOCTPUPYIOIIUX [PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKIUi (FOpeHue, peakiuH pa3iokKeHUs, COCAUHEHUS),
pacrno3HaBaHUE€ HEOPraHMYECKHX BELIECTB C IOMOILIBI0O Kauye€CTBEHHBIX pPEAKUUIl Ha HOHBI,
pelIeHne YKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTa/uibl 4 MX cOeJUHEHHS

OOmast xapakrepucTuka TrajgoreHoB. OcCOOEHHOCTH CTPOEHHs AaTOMOB, XapaKTepHbIE
crernieHu okucieHusi. CTpoeHne M (PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOI€HOB.
XvMHYECKHE CBOWCTBAa Ha IpHUMeEpe Xjopa (B3aMMOJCICTBHE C METAUIaMM, HEMETAJUIAMH,
nienoyamu).  Xnoposogopod. ConsiHass —KWCIOTa, XHUMHMYECKHE CBOWCTBA, IOJIyYEHHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOJAa HAa OPTaHM3M 4YeJIoBeKa. Baxxnenmue Xmopuasl
U X HaXO0XJICHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune U (QU3NYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpO/ia U cepbl. AJUIOTPONHbBIE MOAU(DUKAIMN KUCIOpOJa U cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBoJOpOJ, CTpoeHue, (U3MYecKHue M XHUMHUYecKkue cBoiicTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIOTa, PU3NYECKHEe M XUMHUYECKHE CBOICTBa
(obmue kKak MpeACcTaBUTENS Kiacca KHUCIOT M crheruduueckue). XUMHUYECKHUE peakluH,
JeKallye B OCHOBE IPOMBIIUIEHHOIO CIOoco0a MOMy4eHus cepHoil kuciaoTel. [Ipumenenue
cepHoii KucioTsl. CoJM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cylbpaT-uoH. HaxoxaeHue
ceppl U €€ COENMHEHUH B MpHUpoAe. XHUMHUECKOE 3arpsA3HEHHE OKpY’Kawllehd cpeabl
COEJIMHEHUSIMU Ccepbl (KUCIOTHBIE O, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-Tpymnmnbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, paclpoCTpaHEHHE B MpHPOJE, (U3NYECKHE WU
XUMH4Yeckue cBoiictBa. KpyroBopot azora B nmpupojie. AMMUak, ero pu3andyeckue 1 XuMUYecKue
CBOWCTBA, MoJlydeHue 1 npuMeHenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHre. KadecTBeHHas peakuvs Ha MOHBI aMMOHHUA. A30THas KUCIOTa, €€ IOJIy4YeHHE,
¢u3uueckne M XUMHUYECKHE CBoOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cnenuduueckue). Mcnonp3oBaHue HUTPATOB MU COJIEH aMMOHMSI B KadyeCTBE MHUHEPAJIbHBIX
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yaoOpeHuii. XUMHUYECKOE 3arps3HCHUE OKPYKAIOMICH CPeIbl COSAMHCHUSIME a30Ta (KUCIOTHBIC
JIOKJIA, 3arps3HEHUE BO3AyXa, MOUYBBI U BOAOEMOB). Docdop, amaoTpomHbie MoaUpHUKAIANA
docopa, ¢pusnueckue n xumuueckue cporctBa. Oxcun docdopa (V) u docdopnas kucnora,
¢u3mueckue M XUMHYECKHE CBOICTBa, mosydeHue. Mcmonb3oBanue QochaToB B KauyecTBE
MUHEpAIbHBIX yA00pEHUI.

OO6mas xapaktepucThka 3JeMeHTOB I[VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE€ CTENIEHH OKHCICHHS. YTIIEepOJ, aJUIOTPOMHbIE MOIUBUKAIIMH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMu4eckue cBoicta. Axcopomms. Kpyrosoport yriepoaa B mpupose.
Oxcuppl yraepona, ux (U3NYecKue W XMMUYECKHE CBOWMCTBA, IEHCTBHE HA JKUBBIC OPTaHU3MBI,
HOJy4YeHHE U NPUMEHEHHEe. DKOJIOTHYeCKUe MpobieMbl, CBsI3aHHbIE ¢ okcuaoM yriepoga (IV),
TUIOTe3a I100aJbHOI0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIM 3(dekt. YronpHas KucioTa U eé
CONM, WX (PU3MUECKHUE M XMUMHYECKHE CBOICTBa, MOJy4deHHE M mpuMeHeHue. KauecTBeHHas
peakuuss Ha  KkapOoHaT-uoHbl. Mcnonp3oBanume  kapOoHaTOB B OBITY, MEIUIUHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHayabHBIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUSAX yriepoja
(MeTaH, JTaH, ATWJEH, AalEeTWICH, JTaHOJ, TJHLEPHH, YKCycHas kuciora). I[IpupogHbie
UCTOYHUKU YIJIEBOAOPOJOB (Yrojb, HPUPOJIHBIM Ta3, HEPTh), HNPOAYKTbI UX NepepaboTKu
(OeH3uH), UX poJIb B OBITY U MPOMBILUIEHHOCTH. [IoHATHE 0 OMOIOrNYECKN BaXKHbBIX BELECTBAX:
KHUpax, Oelkax, YIJIeBOJaX — M MX pOJM B JKM3HM ueloBeKa. MarepuaiabHOE €IMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHUH.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOMCTBA, MOJIy4YeHHE U IPUMEHEHHE.
Coenunenus kpemHusi B mpupone. OOmwme mnpeactaBiaeHuss o6 okcuume kpemuaums (IV) u
KpeMHHUEBOM kuciaoTe. CUIMKAThI, UX UCIOJIb30BAHUE B OBITY, B IPOMBIIIICHHOCTH. Baxuelume
CTPOUTEIILHBIC MaTepHalibl: KepaMUKa, CTEKJIO, I[IEMEHT, OeToH, ene300eToH. I[Ipobiembl
0€30I1aCHOT0 HCIIOJIb30BaHHS CTPOUTEIBHBIX MATEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3yuyeHue oOpa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IIPOBEIACHUE
Ka4eCTBEHHBIX PEAaKLUI Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpakaromue (U3NIEeCKUe U XMMHUYECKHE CBOMCTBA T'aJIOTEHOB M MX COCAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMIIEHHE C O0pa3llaMH XJIOpUIOB (TaJIOT€HUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COCIUHEHUSAMH (BO3MOXHO HCIOJIb30BaHUE
BUJEOMATEepHaoB), HaOdIofeHHWe Tpoluecca oOOYyIJIMBaHUS — caxapa TIOjA  JIeHCTBHEM
KOHIICHTPUPOBAHHOMN CEPHOI KUCJIOThI, U3yUYEHHUE XUMHUUYECKUX CBOMCTB pa30aBICHHON cepHOMU
KHCJIOTHI, TIPOBEJICHHE KAaUYeCTBEHHOW peakiuy Ha Cynb(haT-HOH W HaOIIOJeHHE TMpH3HaKa e
NPOTEKAaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHM a30Ta, (ocopa U UX COeIMHEHUH
(BO3MOKHO MCITIOJIb30BaHKUE BUEOMATEPHAIOB), 00pa3liaMu a30THBIX M POCHOPHBIX YA0OpEHHIA,
nojy4deHue, coOupaHue, pacro3HaBaHWE M U3yUEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHS W (ocdaT-noH W H3YYCHHE TPHU3HAKOB UX
NPOTEKAaHUs, B3aUMOJCHCTBUE KOHILIEHTPUPOBAHHOM a30THOM KHCJIOTHI C MeNbl0 (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3y4YEHUE MOJeNell KPUCTAIUIMYECKUX PELIETOK anMasa,
rpaguTa, ¢yuiepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCcOpOIMH PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM M yCTPOHCTBOM NPOTHBOTa3a, MOJy4YeHHEe, COOMpaHue, pacro3HaBaHne
U M3y4YeHHE CBOWCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KadeCTBEHHBIX PEeaKIMi Ha KapOoHAaT U
CHJIMKAaT-UOHBl M M3Y4YeHHE MPU3HAKOB HUX IMPOTEKaHHs, O3HAKOMJIEHHE C TMPOIYyKIHen
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PEIICHNE IKCIEPUMEHTANBHBIX 33/a4 1Mo Teme «Baxneimme
HEMETaJUTBI U UX COCTNHEHHS.



MeTa/lIbl M UX COCAMHEHUS

OO0mass xapakTepUCTHKAa XMMHYECKHUX DJIEMEHTOB — METa/VIOB Ha OCHOBaHUHM HX
nosioxeHus B [lepuonnueckoit cucreme xumuueckux snemeHToB 1. 1. MenneneeBa u crpoeHus
atomoB. CTpoeHHE MeTauioB. MerayuiMueckas CBs3b M METAJIMYECKas KpUCTaUIMuecKas
pemeéTka. DJIEKTPOXUMUYECKUM pANl HampspKeHUH MeTaioB. Dusnyeckne W XUMHUYECKHE
cBoiicTBa MeTauioB. O0mue crnocoObl MoydeHUs MeTaJIoB. [IoHATHE O KOPPO3UHM METAJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyTyH, JIOPATIOMUHUN, OpOH3a) U
WX MPUMEHEHHE B OBITY W IPOMBIIIIJICHHOCTH.

[Ilenounbie MeTasuIbl: TTOJIOKEHUE B [leproanyueckoil cucteMe XUMUYECKUX 3JIeMEHTOB /1.
W. MeHnpneneeBa, CTpOCHHE MX aTOMOB, HaXOXIAEHUE B Npupoje. Pu3nuecKue U XUMUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbl U TUAPOKCU]IBI HATpUs U Kanus. [Ipumenenue
LICJIOYHBIX METAJUIOB U UX COCIUHECHUMN.

[[{erouHO3eMeENbHBIE METAUIBI MarHui M KajapUui: nojoxkeHue B Ilepuogmueckoit
cucreMe xumudeckux 3yeMmeHTtoB [[. M. MeHneneeBa, CTpO€HHE KX aTOMOB, HaxOXKJICHUE B
npupoae. Puznueckue U XMMUYECKUE CBOMCTBA MarHusl M Kaiblus. BaxuHeimme coeauHeHUs
KaJpLus (OKCHUI, TUAPOKCU, cosin). JKECTKOCT BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AmomuHuit: nonoxenue B Ilepuonuyeckoil cucteme xumuueckux sieMmeHtoB [l U.
MenaeneeBa, CTpOCHHE aToOMa, HaxoJeHue B npupojae. Gusnyeckne U XMMUYECKUE CBOMCTBA
amroMuHMUS. AM(OTEpHBIE CBOWCTBA OKCUAA U THIPOKCH/IA AITFOMHHHS.

Kenezo: mnonoxenue B Ilepuonnueckor cucrteMe XumMuU4yeckux osnemenros /[l M.
MenneneeBa, CTpOCHHE aTOMa, HaxoJeHHe B npupojae. Ousndyeckne U XMMHYECKUE CBOMCTBA
kenesa. Okcuapl, ruapokcuasl U coym xkenesa (II) m xemeza (III), ux cocraB, cBolicTBa H
MIOJIyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C OOpa3llaMH METaNIOB W CIUIABOB, HMX (U3UUYECKUMHU CBOIHCTBaMH,
U3y4YEHHUE pE3yJIbTaTOB KOPPO3UU METAJIOB (BO3MOXKHO MCIIOJIb30BaHUE BUAECOMATEPUAJIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB), HCCIEJI0BaHHE CBOMCTB >KECTKOM BOJBI, Ipolecca TOPEeHHs JKene3a B
KHUCIOpoJe  (BO3MOXKHO  MCIIOJIB30BaHME  BUIEOMATEpHUAIOB), IMPU3HAKOB  IPOTEKAHUS
KayeCTBEHHBIX PEaKIMii Ha MOHBI: MAarHus, KajblHs, allOMUHUA, HUHKA, *kene3a (II) u xenesa
(IT1), meam (I1), HAOMrOIEHWE W OMKICAHKME MPOIIECCOB OKPAITUBAHMS TUIAMEHH MOHAMHU HATPHS,
Kamusl U KaJiblusg (BO3MOXHO HCIIOJIH30BaHKUE BUACOMATEPUATIOB), UCCIEIOBaHUE aM(OTEPHBIX
CBOICTB I'MJIPOKCH/Ia AJIFOMUHUS M THIPOKCH/IA LINHKA, PEIIEHHE SKCIIEPUMEHTAIbHBIX 3aJa4 I10
TeMme «BaxkHeume MeTamibl U UX COCTUHEHUSD.

XuMus M OKpy:KaoLias cpeaa

BemecTBa n MaTepuainsl B IOBCEHEBHOM JKM3HHM YeEJIOBEKA. be3omacHoe HMCIob30BaHKE
BEIIECTB M XHMHMUYECKHX peakiuil B ObiTy. [lepBas moMomip Npu XUMHUYECKHUX OXOTax u
OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKPYKAroIIel cpe/pl (MpeaenbHas TOMyCcTUMasi KOHIIEHTPALUs
BemiecTs, fanee — [1JIK). Poib xuMuun B pereHun 5K0JI0rn4ecKux mpooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepuasioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MAaTEpUaJIbl).

Meoscnpedmemnnie ceasu

Peanuzanust MexXnpeaAMETHBIX CBA3EH NMPU U3YUYEHHH XUMHH B 9 Kilacce OCyIIECTBIISIETCS
Yyepe3 HCIOJb30BAHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX IOHATHUH, TaK ¥ TOHATHH,
SABJISIOIIUXCSI CHCTEMHBIMH ISl OTAETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.
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OO0mue ecTeCTBCHHO-HAy4YHBbIC TOHSITHS: HAYYHBIH (aKT, THIIOTE3a, 3aKOH, TEOpPHs,
aHaJIM3,  CHHTE3,  KilaccupHKauusi,  MEPUOJUYHOCTb,  HAONIOAEHWE,  JKCIICPUMEHT,
MOJICTTMPOBAaHKE, H3MEPEHHE, MO/ICIb, SIBIICHNE, TAPHUKOBBINA 3((eKT, TEXHOIOTHS, MaTepHAIbI.

®usuka: Marepusi, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWI, HW3O0TOIIbI,
PAaaANOaKTUBHOCTD, MOJICKYJIa, SHGKTpH‘ICCKI/IfI 3apsn, IMPOBOJHUKU, MOJIYIIPOBOAHHKH,
JMRIIEKTPUKY, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIECTBa, Tas,
pacTBOp, pacTBOPHUMOCTh, KPHCTAJUIMYECKas pEHIETKa, CIUIaBbl, (HU3MYECKUE BEIUYHHBI,
€IMHUIIBI U3MEPEHUs], KOCMHUYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KOcUCTEMa, MUHEPAJIbHBIE YIO0OpEeHMS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

['eorpadusa: armocdepa, ruzapochepa, MuHepaibl, TOpHbIE MOPOJbI, MOJE3HBIE
HUCKOIIaeMBIE, TOIIMBO, BOJHBIE peECYpPCHI.
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IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JJUYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMS IPOrpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUT'aKOTCA B XOI€ O6yq€HI/I$I XUMHUHN B COIUHCTBC yLI€6HOI\/JI nu BOCHHTaTeHBHOﬁ HCATCIIBHOCTU B
COOTBETCTBUU C TPATUITMOHHBIMH POCCUUCKUMHU COIMOKYJIBTYPHBIMU U TyXOBHO-HPABCTBCHHBIMH
LIEHHOCTSAMHU, TPHUHITHIMU B OOIIECTBE NpaBUJIaMU U HOPMaMH TOBEIEHUS U CIOCOOCTBYIOT
rpoiieccaM caMONO3HAHUsI, CAMOPA3BUTHS U COLMATN3ALINY 00YUaIOIIUXCS.

.HI/I‘-IHOCTHI)IG pGSYJ'IBTaTLI OTpa)KaIOT TOTOBHOCTH o6yqafoumxcs[ pYKOBOI[CTBOBaTI)CSI
CHUCTEMOM TITO3MTHBHBIX IICHHOCTHBIX OPHUEHTAIIMK W PACHIMPEHHE ONBITa ICATEIBHOCTH Ha ¢
OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpMOTHYECKOr0 BOCIIUTAHMSA:

LIEHHOCTHOI'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, MCTOPUYECKOMY U HAYYHOMY
HacJeAuI0, TOHUMAaHUs 3HAYCHHMs] XWMHUYECKOW HAyKH B JKH3HHM COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJAJIETh JOCTOBEPHOW HHQOpMAIMEH O TMEepeqoBBIX JOCTHIKCHHUSIX U OTKPBITHUIX
MHUPOBOW U OT€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTpOICTBE MUpa
M 00I1IeCTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

MPEJICTABICHHUSI O COLMAJIbHBIX HOPMax U TMPaBWIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTH B 0OIIIECTBEHHO MOJIC3HOM,
y4eOHOUCCIIEI0BATENIbCKOM, TBOPYECKOM W JPYTrUX BUJAX JIESITEIIBHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOM COBMECTHOM NIEATEIHHOCTH TPH BBHIMOJHEHWN y4E€OHBIX, IMO3HABATEIBHBIX 3aj1ad,
BBITIOJIHCHUH XUMHUYECKUX JKCIIEPUMEHTOB, CO3JaHUU YUYEOHBIX IIPOCKTOB, CTPEMJICHHUS K
B3aMMOIIOHUMAHUIO U B3aUMOIOMOIIM B TPOIECCe ITOW Y4eOHOW MeATeIbHOCTH, TOTOBHOCTU
OIICHUBAThH CBOé IIOBCACHUEC U HOCTYHKI/I CBOHUX TOBapI/HJ_[eﬁ C IMo3unuu HpaBCTBeHHbIX nu HpaBOBBIX
HOPM € Y4ETOM OCO3HAHHMSI IOCJIEACTBUN MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS .

MHUPOBO33PEHUECKHE  MPEJCTABICHUS O  BEIIECTBE W XMMHYECKOM  peakiud,
COOTBCTCTBYIOIIII/IG COBpeMCHHOMy ypOBHIO pa3131/1T1/151 HayKI/I U COCTABJIAOIINC OCHOBy JJIA
IIOHUMaHUs CYHIHOCTI/I H&y‘—IHOfI KapTI/IHBI MI/Ipa, HpeI[CTaBJ'IeHI/ISI 06 OCHOBHBIX SaKOHOMepHOCTHX
pPa3BUTHUS TIPUPOJIBI, B3aUMOCBS3AX YEJIOBEKA C MPHUPOIHOM CpPEoil, O PO XUMHUU B IO3HAHUH
3TUX 3aKOHOMEPHOCTEN;

IIO3HaBAaTCIIbHBIEC MOTHBBI, HaHpaBJICHHBIe Ha HOJ'Iy‘IeHI/Ie HOBBIX 3H3,HHI>1 110 XHUMUHU,
HEOOXOoauMBbIe it OOBSACHEHHS HAOIMIOJAaeMbIX TIPOIECCOB W SIBJIIGHWN, IO3HABATEIHHOM,
MH()OPMAIIMOHHON M YUTATENHCKON KYJIbTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIIBHOU PabOTHI C
y4eOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPATypoOd, IJOCTYMHBIMH TEXHHUYECKUMHU CPEACTBAMHU
MH(POPMALIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYEHHI0 W TO3HAHWIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh W CIIOCOOHOCTH K
caM000pa3oBaHMIO, MPOEKTHOW M HCCIEIOBATEIBCKON NEATEIbHOCTH, K OCO3HAaHHOMY BBIOODPY
HaMpPaBIEHHOCTH U YPOBHS 00yUYEHUS B ajbHEHIIEM;

4) opMupoBaHUsI KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IICHHOCTH XHU3HU, OTBETCTBECHHOI'O OTHOIIICHUA K CBOCMy SJIOpOBI)IO, YCTaHOBKI/I
Ha 370pOBBI 00pa3 >KU3HHU, OCO3HAHHWE TIOCICJACTBUA W HEMPHUATHE BPEIHBIX TPHUBBIUEK
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(ynorpeOneHusi aimkoroiyisi, HAPKOTUKOB, KYpEeHHs), HEOOXOAMMOCTH COONIOJICHHS TIPaBHI
0€301acHOCTH MPU 0OpaIEHNN ¢ XUMUYECKUMU BEIIECTBAMH B OBITY M peabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY H3yYeHHIO0 Tpodeccuil U TpyAa pa3iuyHOro poja, yBaXKEHHE K
TPYIly U pe3yJibTaTaM TPYJIOBOM JEATEIbHOCTH, B TOM YHCJIE€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HaHUM 10 XUMHH, OCOSHAHHBIN BHIOOp MHAMBUIAYATBHON TPAEKTOPUHU MPOAOIKEHUSI 00pa30BaHUS
C y4€TOM JMYHOCTHBIX HHTEPECOB MU CHOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB U
MoTpeOHOCTEH, yCnemHol npodecCHOHaIbHON NESTENIbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJalITHPOBATHCS B MPOPECCHOHAIBHON Cpe/ie;

6) IK0JIOrM4eCKOro BOCIUTAHMSA:

9KOJIOTMYECKU 11eJIeCO00pa3HOe OTHOIICHHWE K MPUPOJEe KaK MCTOYHHKY >KU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMs, NMOHMMAaHWE ILIEHHOCTH 30pOBOr0 W Oe3omacHoro oOpas3a >KW3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PU3NIECKOMY U TICHXUIECKOMY 3I0OPOBBIO, OCO3HAHUE
LIEHHOCTH COOJIOJIEHUs MPaBWJI 0€301aCHOTO TMOBEJAEHUs MPU paboTe C BEMIECTBAMH, & TAKXKE B
CUTYaLUsAX, YTPOXKAIOLIUX 3I0POBBIO U XKU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TOTy4YaeMble MPH U3YyUYECHUN XUMUU, AJISl PEIIeHUs 3ajad,
CBSI3aHHBIX C OKpPYKaOUIEH MPUPOAHON CpENOW, [JIs TMOBBILICHHUS YPOBHS JKOJOTMYECKOU
KYJBTYpPBbl, OCO3HAHMS TJIO0ATBHOTO XapakTepa JKOJOTHMUECKHX MPOoOJIeM W IyTeH HMX pEeIIeHUs
MOCPEJCTBOM METOJIOB XHUMHUH, SKOJIOIMYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBAThCSI UM B
[103HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pPeE3yibTaTOB BBIACISIOT 3HAUYMMbIC UISI (POPMUPOBAHUS
MHPOBO33pEHHUs OOIIEHAay4YHble MOHATHUS (3aKOH, TEOpHs, NPUHLUI, TUMNOTe3a, (akT, cucrema,
MPOLIECC, SKCIEPUMEHT U APYTO€.), KOTOPHIE HCIONB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX
MpeaIMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUU W3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHHUE O
LIETIOCTHOW HAyYHOW KapTHHE MHpaA, W yHUBEpCAIbHBIC y4ueOHBbIC NEHCTBUA (TI03HABATEIBHEIE,
KOMMYHHUKATHUBHBIE, PEryJsTHBHBIE), KOTOpble oOecreunBaloT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YUEOHOU e TEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE YUeOHbIe eiicTBUS

basoBble Jlornyeckue 1ecTBus:

YMEHHUSI UCTIOIb30BaTh MPUEMBI IOTHYECKOTO MBIIIICHUS TPH OCBOCHUH 3HAHUI: pacKphIBATh
CMBICJI XUMUYECKUX MOHATUM (BBLACNATh UX XapaKTepHbIE NMPU3HAKU, YCTAHABIMBATh B3aUMOCBS3b
C IPYTUMU TIOHATHSMH), UCTIOIH30BATh TIOHATHUS JUISI OOBSICHEHUS OTACIHHBIX (PaKTOB U SIBJICHHIA,
BBIOMPATh OCHOBAHHUS W KPHUTEPUU ISl KIACCH(PUKANMH XUMHYECKHUX BEIIECTB U XUMHUYECKHUX
peakuuii, yCTaHaBIMBAaTh MPUYUHHO-CJIEICTBEHHBIE CBS3M MEXKAYy OObEKTaMH W3Y4YE€HHUS, CTPOUTD
JIOTHYECKHE pacCyXIAeHHUs (MHAYKTUBHBIC, IEAyKTHUBHBIC, TIO aHAJOTHH), AENaTh BBIBOJABI U
3aKJTIOYEHUS;

yMEHHE TPHUMEHSTh B MPOIECCE IMO3HAHUS MOHATHS (TPEAMETHBIE M METalpeIMETHEIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENH, HCIIOIb3yeMble B XHUMHUH, NpeoOpa3oBbIBaTh MIMPOKO
MpUMEHsIeMble B XMMHHM MOJENbHBIE IMPEACTABICHUS — XUMHUYECKHI 3HaK (CHMBOJN 3JIEMEHTA),
XuMu4ueckass (Qopmyna ©u ypaBHEHHE XHMHUYECKON peakluu — TpU pPelHieHuH y4eOHo-
MO3HABATENIBHBIX 3a/a4, C YUYETOM ITUX MOJECNIbHBIX MPEICTABICHUN BBISBISATh U XapaKTePU30BaATh
CYIIECTBEHHBIC NMPU3HAKU M3YYAEMbIX O0OBEKTOB — XMMHYECKUX BEIIECTB M XMMHUYECKUX PEaKIIUi,
BBISIBJISITH O0IIIME 3aKOHOMEPHOCTH, IPUUUHHO-CIICJICTBEHHBIE CBSI3U U IPOTHUBOPEUHS B H3y4aeMBbIX
npoliieccax U sIBJICHUSIX.
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ba3oBble ucciienoBare/bCKue 1eHCTBHA!

YMEHHE HCNOJIb30BaTh IOCTABJICHHBIE BOIIPOCHI B KAUECTBE HHCTPYMEHTA MO3HAHMSI, a TaKXKe
B KayecTBE OCHOBBI JUIsl (POPMHUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXICHUN;

npuoOpeTeHne OombiTa 10 IUIAHUPOBAHUIO, OPraHU3allMd W TPOBEJICHHUIO YYCHHYECKHUX
9KCIIEPUMEHTOB, YMEHUE HaOMI0aTh 3a XOJOM IIpolecca, CaMOCTOSATENbHO MPOrHO3UPOBATH €r0
pe3ynbTatr, ¢GopMyaupoBaTh O00O0OIIEHHS M BBIBOABI IO pe3ylibTaTaM NPOBEAEHHOIO OIbITa,
WCCIIEIOBaHMS, COCTABISATh OTUET O MPOJIEIaHHOM paboTe.

PabGora ¢ undopmaumeii:

yMEHHE BbIOMpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO Pa3INYHBIX BUJIOB U
dbopM mpencTaBiIeHUs, MOTY4YaeMyl0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAsl JIUTEpaTypa
XMMHUYECKOI'O COJepKaHMsl, CIIpaBOYHbIe MOcoOus, pecypchl VHTepHeTa), KpUTUYECKH OLIEHUBATh
MPOTHBOPEUYNBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yMEHHE NPUMEHATH Pa3InyHble METOABI U 3alpOChl IPU MOUCKE U O0TOOpEe MHpOpMaLUU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOJUMBIX ISl BBIMOJHEHHs] y4eOHBIX U MO3HABATENBHBIX 3a/1a4
OTIpENIeIEHHOr0 THUMAa, NpUOOpeTeHHe OmbiTa B 00JacTH HCIOJIBb30BaHUS HMH()OPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBIAJCHUE KyJIbTYpPOH AKTUBHOI'O MCIIOJIb30BaHUS Pa3IUYHbIX
IIOMCKOBBIX ~CHUCTEM, CaMOCTOSITEJIbHO BbIOMpATh ONTHUMAJIbHYI0 (QOpMYy MpeaCcCTaBICHUS
nHpOpMallUd M WUIIOCTPUPOBATh peEIllaeMble 3aJaud HECIOXKHBIMH CXEMaMH, AuarpaMMaMu,
apyrumu Gpopmamu rpa@uku U UX KOMOUHALUSAMU;

YMEHHE HCIIONB30BaTh W AaHAJM3UPOBATh B TMpolecce Y4eOHOW M HCCIIeI0BATEIbCKON
JeSTeNIbHOCTH UH(OPMALIMIO O BIUSHUY POMBIIIIEHHOCTH, CEJIbCKOIO X03sIIICTBa U TPaHCIOPTa Ha
COCTOSTHUE OKPY’Kalollel MPUPOTHON Cpeibl.

KomMmyHukaTHBHBIE yHHUBepcaibHble yueOHbIe 1elCTBUSA:

YMEHHUS 337aBaTh BOMPOCHI (B X0/1€ TUaiora u (WiIH) JTUCKYCCHH) MO CYIIECTBY 00CYXKIaeMOi
TeMbl, (HOPMYJIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHIMOJIHEHUS IIPEIJI0KEHHON 3a/1a4H;

YMEHHUSI [IPEJICTaBIATh MOJyUYeHHbIE Pe3yIbTaThl I03HABATEIHHON JI€ATEIHHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTax; JeJiaTb [PE3CHTALMI0 PE3yJbTaTOB  BBINOJIHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (J1abopaTOpPHOro OmbITa, J1a00paTopHOl pabOTBI TO WCCIIECIOBAHUIO CBOWCTB
BEIIIECTB, YYEOHOTO MPOEKTA);

yMEHHSI Y4eOHOro COTPYAHHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH TMO3HABATENBHOU H
UCCIIeI0BATENILCKOM IEATETLHOCTH MPH PEIIEHNH BO3HUKAIOIIUX MTPOOJIeM Ha OCHOBE yuéTa 00X
WHTEPECOB U COTJIACOBAHUS TMO3MLUHN (00CYXIeHHS, 0OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBD,
KOOpJMHAIINSI COBMECTHBIX NEHCTBHIL, ONpeiejieHe KPUTEPUEB MO OLIEHKE KaueCTBa BHIIIOJHEHHON
paboTHI U APYTHE).

PerynsiTuBHbIe yHUBEpCaJIbHbIC Y4eOHbIE 1eHCTBUA:

YMEHHE CaMOCTOSITEJIbHO OIPEAEATh LENH JAEATEIbHOCTH, IUIAHUPOBATh, OCYIECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIBHOCTh, BIOMpATh Hanbosee
3¢ deKkTUBHBIE CITOCOOBI pellieHus] yUeOHBIX U TT03HABaTeNbHBIX 3a/1a4, CAMOCTOATEIBLHO COCTABIISTh
WIH KOPPEKTHPOBATh MPEUIOKEHHBIN alrOpUTM JIEHCTBUIN MpU BBIMOJHEHUH 3alaHuil ¢ Y4ETOM
MOJIy4eHUsT HOBBIX 3HaHUM 00 M3yuyaeMbIXx OOBEKTaX — BEIIECTBAX M PEAKIUAX, OICHHUBAThH
COOTBETCTBUE IIOJYYEHHOIO pe3ysbTaTa 3asBJIEHHOM 1I€IM, YMEHUE UCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPe/JIaraéMble B YCIOBUU 3aJaHUM.
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INNPEAMETHBIE PE3YJIBTATDBI
B cocraBe mpeaMeTHBIX pe3yJbTaTOB II0 OCBOCHHIO O0S3aTENBHOTO  COJEpPXKAHUS,

YCTAHOBJICHHOTO JaHHOW (emepanpHOM pabodeid mporpaMMoi, BBIACISIOT: OCBOCHHBIC
00y4JaroIMMUCs HayYHbIe 3HAHUS, YMEHHS U CIIOCOOBI ACHCTBHM, crienupudecKue s IpeaMeTHON

obiactu ((XI/IMI/IH», BUIBI ACATCIIBHOCTU IO IMOJIYYCHHUIO HOBOI'O 3HAHUA, €TI0 HHTCPIIPCTALINH,
Hp€06pa3OBaHI/IIO U MIPUMCHCHUIO B PA3JIMYHBIX yq€6HI)IX 1 HOBBIX CUTyallUAX.

K koHmy oOyueHuss B 8 KJjacce mpeaMeTHble pe3ysbTaThl Ha 0Aa30BOM YpPOBHE JIOJKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHU:

pacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX TOHATUH: aTOM, MOJIEKYJIA, XMMUUYECKUN 3JIEMEHT,
IPOCTOE BEIIECTBO, CIOYKHOE BELIECTBO, CMECh (OAHOPOJAHAS U HEOJHOPOJIHAS), BAJICHTHOCTb,
OTHOCHUTEJIbHAsl aTOMHAas M MOJIEKYJISIpHAasT Macca, KOJUYECTBO BEILECTBA, MOJb, MOJIIpHas
Macca, MaccoBasi JOJIsI XMMHUYECKOIO 3JIEMEHTAa B COEJUHEHHH, MOJIAPHBIA OO0BEM, OKCH[,
KHCJIOTA, OCHOBAaHUE, COJb, JJIEKTPOOTPHULATEIBHOCTh, CTECIEHb OKHUCICHUS, XHMHUYECKas
peakuus, KiacCUpUKalMs pEeakUuid: peakuu COCJUHEHUS, PEAKIMU Pa3JIOKEHUS, pPEaKIUH
3aMEIICHHUs, Peakui 0OMeHa, 3K30- M SHJOTEPMUYECKHE PEaKIiy, TeIUIoBoi 3 dekt peakium,
ApO aToMa, JIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paAuyC aToMa, XUMUYecKas CBS3b,
NOJIIpDHAsl U HENOJISIpHAs KOBAJICHTHAs CBSA3b, MOHHAs CBA3b, MOH, KAaTHOH, aHMOH, PacTBOp,
MaccoBas J10Jis BelecTBa (IPOLIEHTHAs! KOHIEHTPAIKs) B pacTBOPE;

WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUUYECKUX TIOHATUN U IPUMEHATH 3TU NOHATHS IIPU
OIMCAaHUU BEUIECTB U UX MIPEBPALLEHUI;

UCTIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JUI COCTaBJICHUS (POPMYJ BEIIECTB M ypaBHEHHU
XUMHYECKUX PEAKIUM;

OTIpeNIeNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJMHEHUSX, CTEIICHb OKUCIICHUS
9JIEMEHTOB B OMHApHBIX COEJUHEHMSIX, IPUHAJJIEKHOCTh BEIIECTB K ONpPEIEIEHHOMY Kiaccy
coelMHeHu no GopmyiaM, BUJI XMMUYECKOH CBSI3U (KOBaJEHTHAs U MOHHAS) B HEOPraHMYECKHUX
COCIMHEHUX;

packpsiBaTh cMbICi [lepuonnueckoro 3akona J[. V1. Menzaeneesa: 1eMOHCTPUPOBATh TOHUMAHHE
NEPUOANYECKON 3aBUCHMOCTH CBOWMCTB XMMHMYECKHMX DJIEMEHTOB OT UX IIOJIOXKEHHUS B
[leproauueckoii cucteme, 3aKOHOB COXPaHEHMSI MACChI BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOTaJipo;

ONMCBHIBATh M XapaKTepH30BaTh TabmMuHyro ¢opmy lleprogmueckoil CHCTEMBI XUMHYECKHX
3JIEMEHTOB: pa3jinyaTh MOHATHS «JIaBHAs MoArpynmna (A-rpynmna)» u «mnoboyHas noarpynna (b-
Ipymmna)», Majble 1 00JbIINe NepUOIbl, COOTHOCUTh 0003HAUYEHNUs1, KOTOPbIE UMEIOTCS B TalHIIe
«Ilepnonnueckas cucrema xumuueckux osaemeHToB JI. W. MenneneeBa» ¢ UHCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHUS aTOMOB XMMHMUYECKHUX DJIEMEHTOB (COCTaB W 3apsj sjapa, oliiee
YHCIIO 3JIEKTPOHOB M PACHPEEICHNUE UX 10 3JIEKTPOHHBIM CIIOSM);

KJIaCCU(PUIIMPOBATh XMMHUYECKHUE 3JIE€MEHTbI, HEOPraHUYEeCKHe BEIIEeCTBA, XMMHUECKHE peakluu
(10 4KCITy U COCTaBYy Y4YacTBYIOIIUX B PEaKLMU BEIIECTB, MO TEIIOBOMY 3D (DEKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MOJATBEPXKJas  ONHCAaHME TMpPUMEpPaMH  MOJEKYJSPHBIX  ypaBHEHHH  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIINL;

IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KadyeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMUHBIX yCIOBUIX;
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® BBIYHUCIATh OTHOCUTENBHYIO MOJEKYJSPHYIO M MOJSPHYIO MacChl BEIIECTB, MAacCOBYIO IOJIO
XUMHUYECKOTO 3JIeMEeHTa NOo (opMyJie COSIWHEHMs, MAcCOBYIO JIOJIO BEIIECTBAa B PacTBOPE,
IPOBOAUTH PACcUETHI [0 YPAaBHEHUIO XUMUYECKON peaKuy;

® TPUMEHATH OCHOBHBIE ONEpPALMN MBICIUTEIbHON E€ATEIbHOCTU — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
00001IeHNEe, CHCTEMATH3aNNI0, KIACCH(DUKALINIO, BBISIBIIEHUE NMPUYMHHO-CIICICTBEHHBIX CBS3EH
— JUISL U3y4YEHUs] CBOMCTB BEINECTB M XMMUYECKHUX PEaKIHH, €CTECTBEHHO-HAyUHbIE METOJIbI
NO3HaHUS — HaONIoeHWe, W3MEpPEeHHe, MOJICIMPOBAaHUE, SKCIEPUMEHT (peaylbHbli U
MBICJICHHBIN);

e CIel0BaTh MPAaBHJIAM IOJIb30BAHHUS XMMHUYECKON MOCYI0U U 1a00paTOPHBIM 000pYAOBaHHEM, a
TaKXKe MpaBUiIaM OOpaleHHs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKLHUSMH MO BBITIOJTHEHUIO
7a00pAaTOPHBIX XUMHYECKHX OIBITOB IO MOJYYEHUIO U COOHMpPaHHUIO I'a3000pa3HbIX BEILECTB
(BomopoAa M KHUCIIOPOJa), NPUTOTOBJIECHUIO PAcTBOPOB C ONpENENEHHONM MaccoBOM moiieit
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATh W IMPOBOJUTH XHMUYECKUE OKCIEPUMEHTHI IIO
pacno3HaBaHUIO pacTBOPOB IEJOYEH M KHUCJIOT C IIOMOILIBIO HMHAUKATOPOB (JAKMYyC,
dbenondTanenH, METUIIOPAHXK U APYTHE).

K xoH1y oOyueHus B 9 kjacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpa)aTb
c(OPMHUPOBAHHOCTh Y 00YUaIOIINUXCS YMEHUH:

® pACKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX MOHATHI: XUMHUYECKUN 3JIEMEHT, aTOM, MOJEKYJIa,
MOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO,  CJOKHOE  BEUIECTBO,  BAJIEHTHOCTD,
AJIEKTPOOTPULIATEIBLHOCTb, CTENEHb OKHUCIIEHUS, XMMHUYECKas pEaKIUs, XUMHUYECKas CBsI3b,
TEIUIOBOM 3P QEKT peakiuu, MoJib, MOJIIPHBIA 00BEM, pacTBOpP, AJIEKTPOJIUTHL, HEAIEKTPOIUTHI,
UIEKTPOIUTHYECKAs JIUCCOLMALNSA, PEAKLUMH HOHHOrO OOMEHa, KaTajlu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTHMble pPEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peakuuy, OKWUCIUTENb, BOCCTAHOBHUTEIb, OKUCIEHHME U BOCCTAaHOBJIEHHUE, aAJUIOTPOINMS,
aM(pOTEepHOCTb, XUMUYECKasl CBS3b (KOBAJIEHTHAsl, MOHHAsI, METAJUIMUECKasl), KpUCTaNInYecKas
pewmérka, KOppO3Hs METalIOB, CIUIABbl, CKOPOCTb XUMMYECKOW peakUuH, HpeesbHO
nonyctumas koHuenTpauus [1/1K Beniectsa;

® JILIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUUYECKUX MOHATUN U IPUMEHATH 3TU NOHATHS IIPU
ONMCAaHNU BEUIECTB U UX NIPEBPALLEHUI;

® JCIIOJIb30BaTh XMMUYECKYIO CHUMBOJHKY JJISi COCTaBIeHHS (hOpMYJ BELIECTB W YpaBHEHUH
XUMHYECKHUX PEAKIUM;

® OMNpeAesTh BAJEHTHOCTh M CTENEHb OKHCIEHUS XUMHYECKHX 3JEMEHTOB B COEIMHEHUSIX
pPa3IMYHOIO COCTaBa, NPHUHAJUIEKHOCTh BELIECTB K ONPEAECNIEHHOMY KJIAcCy COEIMHEHUH IO
dbopMyniaM, BUJI XUMUYECKON CBSI3U (KOBaJIEHTHAs, MOHHAsI, METAJUIMYECKasi) B HEOPraHUYECKUX
COEJIMHEHUSX, 3apsi/l MOHA MO0 XUMHUYECKOW (opmyiie, Xapakrep cpeibl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COEAVNHEHNH, TUIl KPUCTAININYECKON PEIIETKN KOHKPETHOTO BELIECTBA,

e packpbiBaTh cMbici llepuoanueckoro 3akona /J[. M. MenneneeBa M JE€MOHCTPUPOBATH €r0
NOHMMaHMe: OIMCHIBaTh M XapaKTepH3oBaTh TaOnuuHyo (opmy Illeproanueckoir cucTembl
XUMHUYECKHMX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJlaBHas moArpymnmna (A-rpynmna)» u «rnoOouHas
noarpynna (b-rpynma)», Mansle u OoyiblIMEe NEPUOABI, COOTHOCHUTH 00O3HAYEHUS, KOTOpHIE
UMEIOTCA B TMEPHOAMYECKON TalyuIe, C YUCIOBBIMH XapaKTEepPUCTHKAMHM CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsi Apa, oOlee YUcIo 3JIEKTPOHOB U paclpe/iesieHHe uxX
TI0 AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB JIEMEHTOB
U UX COEJUHEHMH B mpelenax MajblX NepHUOJ0B U IJIaBHBIX MOJATPYNI C YYETOM CTPOCHHUS HX
aTOMOB;
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e KJIaccH(pUIMPOBATh XUMHUUECKHE HIIEMEHTHI, HEOPTaHMYECKHE BEIECTBA, XUMUYECKUE PEaKIINU
(Mo 4YMCIy M COCTaBy Y4YacTBYIOUIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3(¢eKTy, Io
U3MEHEHHIO CTETICHEH OKMCIICHUSI XUMHUECKUX DIIEMEHTOB);

® XapaKTEepH30BaTh (OMHCHIBATH) OOLIME W CHEHU(PHUECKUE XMUMHUYECKHE CBOWCTBA IMPOCTHIX U
CJIOKHBIX BEIECTB, TIOATBEPKIasi OMHCAHUE MTPUMEPAMU MOJIEKYJSIPHBIX U HOHHBIX ypaBHEHHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

® COCTaBJIAITh YPAaBHEHHUS 3JICKTPOIUTHUECKON TUCCOIMAIIMN KUCIIOT, MEeoYel U CoJeii, OTHbIC U
COKpalIEHHBIC YPaBHEHHS PEaKkIWii HOHHOTO OOMEHa, YPaBHEHHUS PEaKIHid, MOATBEPKAAIOIINX
CYILIIECTBOBaHHME I'€HETHUECKON CBSA3U MEX/y BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

® PpacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUI OCPEICTBOM COCTaBICHUS
AIIEKTPOHHOTO OanaHca 3TUX PEeaKLUi;

® IIPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT UX CTPOCHUS, BO3SMOKHOCTH MPOTEKAHHS
XUMHUYECKHX MPEBPALICHUN B PA3IUUHBIX YCIOBUSIX;

® BBIYHCIATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO Macchl BEIIECTB, MacCOBYIO JOJIO
XUMHUYECKOTO 3JIeMEHTa 10 (opMyJie COEIMHEHHs, MAcCCOBYIO JIOJIO BEIIECTBAa B PacTBOpE,
POBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOH PEaKIINH;

e coOnroAaTh MpaBujia MOJb30BAHUS XUMHUYECKOU MOCYJI0M M 1a00opaTOpHBIM 00OpY/IOBaHUEM, a
TaKXKe MpaBwia OOPAIICHUS C BEIIECTBAMUA B COOTBETCTBUU C MHCTPYKIMSIMH ITO BBHITIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJIYYEHHIO W COOMPAHHUIO ra3000pa3HBIX BEIIECTB
(aMMHaKa 1 yrIeKUCIIoro rasa);

® [POBOAMTH pEAKIMM, [OATBEPKAAONINE KAadeCTBEHHBIH COCTAaB pa3lIM4YHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM IMyTEM XJOPHI-, OpOMHI-, MOOUA-, KapOoHat-, (ocdar-, cunamkar-,
Ccynbdar-, THAPOKCHI-HOHBI, KATHOHBI aMMOHHS ¥ HOHBl HM3YYCHHBIX METaJIOB,
HPUCYTCTBYIOIIHME B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

e [IPUMEHATh OCHOBHBIE ONEpaIlMM MBICIUTEIbHON AEATENbHOCTH — aHAJIW3 U CHUHTE3, CPaBHEHUE,
000011IeHNe, CUCTEeMAaTU3aIMIO0, BBISIBICHUE NPUYUHHO-CIEICTBEHHBIX CBS3CH — IS U3y4YCHHS
CBOWCTB BEHIECTB M XUMHUYECKUX PEAKIMi, €CTECTBEHHO-HAYyYHBIE METOABl TO3HAHUSI —
HaOII0/ICHNE, N3MEPEHHE, MOJICITUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIH U MBICIICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauyecTBo yacoB
Ne HaumeHoBaHue pa3ienoB nexkTpoHHble (MUPpPOBLIE)
KonTponbHbI IIpakTnueckue
n/n H TeM MPOrpaMMBbI Bcero o0pa3oBaTeJbHbIE Pecypchl
e paboThbI padoThI
Paspea 1. IlepBoHayanbHbIe XUMUYECKHE IOHATHS
XuMmusl — BaKHas
00acTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK
' MPaKTHIECKON https://m.edsoo.ru/7f41837c
JIeSITeTbHOCTH
YeJoBeKa
12 BertecrBa u 15 1 bu6nuoreka [JOK
' XMMHUYECKUE PEAKITUH https://m.edso00.ru/7f41837c
Hroro no pasneny 20

Pa3nea 2. Bakneiimue npeacraBuret

U HEOPTraHUYECKUX B€IIECCTB

51 Boznyx. Kucnopon. 6 bub6mmoreka [IOK
' [MonsTue 06 oKcumax https://m.edso00.ru/7f41837¢
59 Bognopon. Ilonstue o 8 1 bub6mmoreka [IOK
' KHCJIOTaX U COJISAX https://m.edso0.ru/7f41837¢c
Bopna. PactBopsl. Eub6 LIOK
nOIMOTEKA
2.3 I1 5 1 1
onsTHE 06 https://m.edsoo.ru/7f41837c
OCHOBaHUSX
OCHOBHBIE KJIacCHI Bu6 10K
HOJIMOTEeKA
2.4 11 1 1
HeopraHquVCKHX https://m.edsoo.ru/7f41837c
COeIMHEHUN
Hroro no pazneny 30

Paznen 3. Ilepuoauyeckuii 3axon u [lepuoguyeckasi cucrema xummuecknx 3jaementon /1. U.
MenneneeBa. CTpoeHue aToMOB. XUMHYeCKasi CBSA3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

3.1

[Tepronnueckuii
3aKOH U
[Tepuonnueckas
CHUCTEMa XUMUYECKUX
snemenTtoB /I, U.
Menneneena.
Ctpoenue aToma

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

3.2

XUMHUYECKAA CBA3b.
OKHUCIIUTEILHO-

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c
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BOCCTAaHOBUTCJ/IBHBIC

peakiumn
bubmmoreka [JOK
n 1
TOTo o pasiety ° https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 bubnnorexa [IOK
P p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68 4 5
YACOB 110 [TPOI'PAMME
9 KJIACC
KoaunyecTBo yacoB
Ne HaumeHnoBanue pa3aenon DJIeKTpOHHBIE (HU(poBELIE)
KoHTpoabHBI IpakTnyeckue
n/n M T€M MPOrpaMMbI Bcero odpa3oBaTesbHbIE pecypchl
e pabdoThI padoThI
Pa3nea 1. BemecTBo 1 XuMH4YecKne peakiun
[ToBTOpEHUE U
11 yriIyOJICHHE 3HAaHUHT 5 1 bu6mmoreka [IOK
' OCHOBHBIX Pa3JieliOB https://m.edsoo0.ru/7f41a636
Kypca 8 Kkiacca
OCHOBHEBIE
12 4 bubmuoreka IIOK
' 34KOHOMEPHOCTH . https://m.edso0.ru/7f41a636
XUMHUYECKUX PEaKIui
DIIEKTPOTUTHIECKAS
13 AUccoMaIusl. 8 1 1 Bbubnuoreka IJOK
' XHUMHYECKUE PEAKIUN https://m.edsoo.ru/7f41a636
B pacTBOpax
Uroro no pazgeny 17
Pa3znea 2. HemeTaJibl 1 HX COeAMHEHUS
O61mas
XapaKkTepUCTUKA
2.1 XUMHYECKHUX 4 1 bubmmorexa TTOK
' https://m.edso0.ru/7f41a636
anmeMenToB VIIA-
rpynmnsl. ['anorenst
O61mas
XapaKTEPUCTHKA
59 XUMHUYECKUX 6 bubmnorexa [JOK
' 71eMeHToB VIA- https://m.edso00.ru/7f41a636
rpynmnsl. Cepa u eé
COEIUHEHHUS
OOmas
2.3 Xa I:KTe HCTHKA 7 1 bubnnorexa [JOK
' P p https://m.edso00.ru/7f41a636
XAMHAYECKHUX
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351eMeHTOB VA-
rpynmnsl. A3oT,
dochop n ux
COCMHEHUS

Oobmas
XapaKTepUCTHKA
XUMHYECKHX

2.4 anemeHToB [VA-
IpyIIIBL. YTIEpOa U
KpPEMHUN U UX

COCOAUHECHUA

bubnunoreka LIOK
https://m.edsoo0.ru/7f41a636

Uroro no pazgeny

25

Paznen 3. Mera/Liibl 1 X COeIMHEHUA

31 OO01ue cBo¥icTBa 4 bu6mmoreka [IOK
' METAJLUIOB https://m.edsoo.ru/7f41a636
3.9 Baxneiinme MeTaib 16 bubnunorexa [IOK
' U UX COCIMHEHUS https://m.edsoo.ru/7f41a636
Htoro mo pazneny 20

Pa3nen 4. Xumus u oxkpy:xaomas cpeaa

BemecTBa u
4.1 MaTepHalbl B )KU3HU 3 Bubmorexa IIOK
' p https://m.edsoo.ru/7f41a636
yeJj0BeKa
Htoro mo pazneny 3
Pe3epBHOE Bpems 3 bubmorexa LIOK
p P https://m.edsoo0.ru/7f41a636
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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ITIOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
KoanuecTBo yacos JIeKTPOHHbIE
Jara
Ne nugposbie
Tema ypoka Kontpousnbie | IIpakTnuyeckmue | H3yYeHH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU 1 bu6nmorexa [IOK
' yenoBeka. Tena u Bewecrna. https://m.edsoo.ru/ff0d210c
2 [TonsiTvie 0 MeTOAAX MO3HAHMS B XUMUU 1 bubmorexa HOK
' A https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padora Ne 1 o Teme
«IIpaBuna paboTsl B 1a6OpaTOPUH U bubnumoreka [IOK
3. . 1
pUEMBI 0OpAIIEHUS C Ta0OPATOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM).
4 YucTele BemecTBa 1 cMecH. CIIocOObI 1 bubmmoreka [JOK
' pasesieHust CMeceii. https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2 o Teme
5 «Pa3nenenue cmeceit (Ha mpumepe 1 brbmmorexa [OK
' a . puMep https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOM COJIM)».
bubmmoreka [JOK
6. ATOMBL H MOIICKY . 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE 3JIEMEHTBI. 3HAKU 1 bubmoreka [JOK
' (CUMBOJIBI) XMMHUYECKHX JJIEMEHTOB. https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOKHBIE BEIIECTBA 1 bubmorexa HOK
' P - ' https://m.edsoo.ru/ff0d2a6c
9. ATOMHO-MOJIEKYJISIPHOE YUEHHUE. 1 bubnuorexa [JOK
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https://m.edsoo.ru/ff0d2d50

3aKO0H IMOCTOSHCTBA COCTaBa BEIIECTB.

bu6mmoreka [IOK
10. X .B
uMieCKas (popuysia. BaneurHocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX 3JIEMEHTOB.
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
' OTtHocuTenbHAas MOJIEKYJIIpHas Macca. https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHAYECKOr0 bu6mmoreka [JOK
' 5JIEMEHTa B COCIMHEHHH. https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
' MossipHast Macca. https://m.edsoo.ru/ff0d5230
14 ®u3znyecKre 1 XUMUYECKHE SIBJICHUSI. bubmmotexa [JOK
' XuMuyeckas peakius. https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus MPOTEKaHUS bubnnorexa [JOK
' XUMHYECKUX PEaKIHii. https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnmoreka [JOK
' XUMHYECKHE YPaBHEHHUS. https://m.edsoo.ru/ff0d3b88
BrruncneHus Konm4ecTBa, MacChl
17 BEILIECTBA 10 YPAaBHEHUSIM XUMHUYECKHX bubmorexa HOK
' B . yp https://m.edso0.ru/ff0d5708
peaKIuii.
Knaccudukanus XuMHIECKUX peakinii
18 (coenuHEHHUS, PA3TOKECHHUS bubmmorexa [TOK
' 8 P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa).
M. B. JIoOMOHOCOB — y4€HBIii-
19 sHIMKIoNeAnCT. O600ImeHre U bubmmorexa [TOK
' H AHCT: HVI https://m.edsoo.ru/ff0d40c4
CHUCTeMAaTH3aIIHsI 3HAHHH.
20 Konrponsnas padora Nel no treme bubnuoreka [IOK

«BemlecTBa 1 XMUMHUUYECKHE peaknum»

https://m.edsoo.ru/ff0d4290
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Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kucinopos — siaeMeHT u bubmorexa HOK
' Ayxa. poa https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H.
duznyeckue 1 XUMHUECKHE CBOMCTBA
22 KHCJIOpO/Jia (peaKuu OKUCIICHUS bubmorexa LIOK
' poJa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue o0 okcunax.
Crioco0bI MONTy4eHus: KUCTIOpOoia B
23 71a00paTOpHUH U MPOMBIILIEHHOCTH bubmorexa HOK
' patop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue Kuciopoa.
TennoBoii 3¢ ekt xumMuueckoi
24 peakuuu, IOHATHE O bubnunoreka [IOK
' TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edso0.ru/ff0d4790
SHIOTEPMUUYECKUX PEAKIIUX.
TommmBo (HedTh, Yyroab U METaH).
25 3ar $I3H€I£I/qu];03 yxa CIOCOOBI Z:ro bubmorexa HOK
' p YR, https://m.edsoo.ru/ff0d4c4a
Mpe0TBpAIICHUSI.
[TpakTuyeckas padora Ne 3 o Teme
26 «ITomyuenue u cobupaHue KUCIOpoOaa bubmorexa HOK
' y . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBOMUCTBY.
97 Bonopoa — anemeHT u npocroe bu6mmorexa [IOK
' BelecTso. Haxoxaenue B mpupoe. https://m.edsoo.ru/ff0d4ddo
28 ®u3znyecKne 1 XUMHYECKHE CBOMCTBA bubmuorexa [JOK
' Bogopoaa. [Ipumenenne Bogopona. https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COJISIX bubmorera [JOK
' ) https://m.edsoo.ru/ff0d50d2
30 CrniocoOblI osTyyeHHs BOOpOia B bubnuoreka [IOK

naboparopuu.

https://m.edsoo.ru/ff0d4dd0
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[TpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u cobupanmne BoaopoIa bubmorexa HOK
' y . P HOPOd, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY.
32 Mossipabiii 00bEM Ta30B. 3aKOH bub6nmorexa [IOK
' Asorajpo. https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIMYECTBa
33 BEILIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [TOK
' B i y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WA O0BEMY.
Brrauciienust 00bEMOB ra3oB 1o
34 aBHEHUIO PEaKIMK HAa OCHOBE 3aKOHA bubmmorexa [TOK
' yp B peakt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B.
35 du3znyecKre 1 XMMUYECKHE CBOMCTBA bubmmorexa [JOK
' BOJIBL. https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [lorstue 00 bubnuorexa [JOK
' UHIMKaTOpaXx. https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbllieHHbIe
37 u HeHaCBIpeHHI)IIe) acTBOpbl. MaccoBast bubmorexa LHOK
' 5 P PEI- https://m.edsoo.ru/ff0d5b40
JIOJIsI BEIIECTBA B pacTBOPE.
ITpakTnueckas padora Ne 5 o teme
38 «IIpuroToBiieHre pacTBOPOB C bubnmoreka [JOK
' OIpeIEIEHHON MacCOBOI JoIei https://m.edsoo.ru/ff0d5eba
pPacCTBOPEHHOTO BEIIECTBAY.
39 Kontponbnas padota No2 no teme bubmmoreka [JOK
' «Kucnopoa. Bonopoa. Boga». https://m.edso0.ru/ff0d6342
40 OKcuppl: coCcTaB, KiIacCU(UKAIINS, bu6nmoreka [JOK
' HOMEHKJIaTypa. https://m.edsoo.ru/ff0d664e
41. [TommydyeHre U XUMHUYECKUE CBOWCTBA bu6nuoreka [IOK
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KHCJIOTHBIX, OCHOBHBIX 1 aM(I)OTepHBIX

https://m.edsoo.ru/ff0d664e

OKCH/IOB.
42 OcHoBaHusl: cOCTaB, Kinaccuduxars, bu6mmoreka [IOK
' HOMECHKJIATypa. https://m.edsoo.ru/ff0d67ca
43 [TonyueHue u XUMHYECKUE CBOMCTBA bubnuoreka [JOK
' OCHOBaHHH. https://m.edsoo.ru/ff0d67ca
Kucnotsr: coctas, kinaccuduxanmus, bubnuoreka [JOK
44,
HOMEHKJIATypa. https://m.edsoo.ru/ff0dfee2
45 [TomyuyeHnne n XMUMHYECKUE CBOMCTBA bubnmnorexka [JOK
' KHUCJIIOT. https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIIATypa,
46 CHOCOéBII) TOJT ‘-I)eHI/ISI XHMHqZSKHe bubmmorexa [JOK
' N Y ’ https://m.edso00.ru/00ad9474
CBOMCTBA.
[TpakTuyeckas padora Ne 6 o Teme
47 «Pernienne 3KkCcriepuMEHTANIBHBIX 33124 bubnmoreka [JOK
' 110 TeMe «OCHOBHBIE KJIaCChI https://m.edso00.ru/00ad9b7c
HEOPTaHWYECKUX COCAMHCHUID.
48 I'enernueckas cBs3bp MEXKy Kilaccamu bubnmnorexa [JOK
' HEOPraHMYECKUX COEAMHEHUIA. https://m.eds00.ru/00ad9a50
bu6nuoreka [JOK
49. O0o01IeHNe U CHCTeMAaTH3aNNs 3HAHUN
- t https://m.edsoo.ru/00ad9ch2
KonTponbhas padorta Ne3 no teme
50 "OCHOBHBIC KJIaCChl HEOPTAHUICCKUX bubmmorexa [JOK
' . P https://m.edsoo.ru/00ad9ela
coeuHeHui".
[TepBbie MOMBITKH KIacCHPUKAITUT
Bbubnuoreka [JOK
ol. XMMHYECKHX 3J1eMEHTOB. [loHsATHE O

IpyIIIax CXOAHBIX YIEMEHTOB.

https://m.edsoo.ru/00ad9ffa
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[lepuoanueckuii 3aKOH U

bubmmoreka [JOK
52. [Teproanyaeckasi cucTeMa XUMHUYICCKUX
https://m.edso00.ru/00ada52c
anemenToB /1. 1. Menpaeneena.
53 [Tepromamt IIIIBI, TIOATPYIIIBI bubmorera [JOK
' P > TPYTIIRL, PYTHIBL: https://m.edsoo.ru/00ada52¢c
54 Ctpoenne atomMoB. CocTaB aTOMHBIX bubnuorexa [JOK
' sanep. U3oTomsl. https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J0UeK
. bubmuoreka [JOK
95. aToMOB 1eMeHTOB llepuonnueckoit
https://m.edso0.ru/00ada6bc
cucremsl J[. . Mengeneesa.
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA TI0 €T0 TOJIOKEHHUIO B bubmmoreka [JOK
' IMeproangeckoii cucreme J1. 1. https://m.edso0.ru/00adag824
Menneneena.
3nauenue [leproauyeckoro 3akoHa ajs
57 pa3BUTHUS HAyKH U npakTuku. J. 1. bu6mumoreka [IOK
' MenneneeB — y4€HbIN, IEAror U https://m.edsoo.ru/00ada96e
TpaKIaHWH.
58 DIIEKTPOOTPULIATETLHOCTH ATOMOB bubnmoreka [JOK
' XUMHYECKHX JIEMEHTOB. https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59. Honnast XuMu4eckasi CBs3b.
https://m.edsoo.ru/00adac34
60 KoBanieHTHast mossipHast XMUMHYECKast bubmmoreka [JOK
' CBSI3b. https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HenossipHasi XuMu4eckas bu6nuoreka [IOK
' CBSI3b. https://m.edsoo.ru/00adaab9
62. CreneHb OKUCIICHUS. bubmmoreka [JOK
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https://m.edsoo.ru/00adae28

OKHCITUTEIBEHO-BOCCTAHOBUTEIIBHBIC

bu6mmoreka [IOK

63. peaxiuu. 1 https://m.eds00.ru/00adb076
bubnuorexa [JOK
64. OKUCIHUTENN U BOCCTAHOBUTEH. 1 httos://m.e dsoi_.[ru 100adb076
65. Konrpomnbnas padora Ne 4 o Teme 1 bub6nmorexa [IOK
«CTtpoenue aroma. XuMHUYECKAasl CBS3bY https://m.edsoo.ru/00adb486
66. PesepBHeIit ypok. O600IICHHE 1 1 bubnmnoreka [JOK
cUCTeMaTHU3alys 3HAaHUH. https://m.edsoo.ru/00adb33c
67, PezepBHblii ypok. O0001eHue u 1 bubnmoreka [IOK
cucTeMaTH3alys 3HaHUH. https://m.edsoo.ru/00ad9ch2
68 PesepBHbIit ypok. O60011eHNE 1 1 bubmnotexa [JOK
CHUCTEMAaTH3aLMs 3HAHUH. https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KJIACC

KoanuecTBo yacos JIeKTPOHHbIE
Jlara
Ne uudposbie
Tema ypoka Kontpousnbie | IIpakTnuyeckmne | H3y'UeHH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypcsbl
[Tepronuueckuii 3aKOH.
1 IIepuonunueckas cucreMa 1 bubnunoreka [IOK
' XAMUYECKHX 3yiemMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Meneneesa.
3aKOHOMEPHOCTH B U3MEHEHHUH
2 CBOMCTB XMMUYECKUX HJIEMEHTOB 1 bubnmorexa LIOK
' . https://m.edso00.ru/00adb6h6
MEPBBIX TPEX MEPUOJIOB.
3 Knaccudukanus u HoOMeHKIaTypa 1 bubmmorexa [JOK
' HEOPraHWYECKUX BEIECTB. https://m.edsoo.ru/00adb7e2
4 Bubl XUMUYECKOM CBS3U U TUIIBI 1 bubnuorexa [JOK
' KPUCTAJUIMYECKUX PEIIETOK. https://m.edsoo.ru/00adbac6
KonTponbhas padora Nel no teme
5. «IToBTOpenue u yriayOnaeHue 3HaHUIA 1 1
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay.
6 Knaccudukanus XuMHIecKux 1 Bbubnuoreka [JOK
' PEaKLHiA MO Pa3IMYHBIM IPU3HAKAM. https://m.edso0.ru/00adbch0
IToHsATHE O CKOPOCTU XUMHUYECKON
7 eakuuu. [IoHATHE O TOMOTE€HHBIX U 1 bubmmorexa LIOK
' pearitn. https://m.edsoo.ru/00adbe9a
TETEPOTeHHBIX PEAKIIUSIX.
8 [loHsATHE 0 XUMHYECKOM pPaBHOBECHH. 1 bubnmoreka [JOK

cDaKTOpI:I, BJIMAIONIUC HAa CKOPOCTH

https://m.edsoo0.ru/00adc28¢c
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XUMHYECKOH PCaKMU U IMOJIOKCHUC
XUMHYCCKOI'O paBHOBECHA.

OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC

bu6mmoreka [IOK

9.
peakiuu. https://m.edsoo.ru/00adcade
Teopust 371eKTPOIUTUYECKON
10 ncconuanuy. CUiIbHEIE U caa0ble bubnmorexa [IOK
' A HHAAT. https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI.
11 HMounrie ypaBHEHUS PEAKIINT Bubmrorexa ITOK
' yP PCAKIH. https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHUU B CBETE MPEACTABICHUI bubnmnoreka [JOK
' 00 DIIEKTPOIIUTHIECKOM https://m.eds00.ru/00add5d8
JIUCCOLALINH.
XHUMHUYECKHUE CBOMCTBA COJIEH B CBETE
13 MpeACTaBIEHUI 00 bubmmorexa [TOK
' et . https://m.edsoo.ru/00add8b2
ANMEKTPOIUTUICCKON TUCCOIIUAITUH.
14 Tloustue o ruapoanse cojien bubnnorexa [IOK
' o ’ https://m.edsoo.ru/00add9d4
15 O06o0061eHre U CUCTEMAaTH3aIIHs bubmmoreka [JOK
' 3HAHUMN. https://m.edsoo.ru/00addd12
IIpaxTuyeckas padora Ne 1 o teme
16 «Perrenne skcriepuMeEHTAIBHBIX bubnnorexa [IOK
' P https://m.eds00.ru/00addbfa
3a1a9y.
KontpomnsHas padora Ne2 o reme
17 «DIIEKTPOIUTHYECKAS TUCCOIHAIINS bubnmorexa [IOK
' p A ML https://m.edso00.ru/00addec0
XUMHUYECKUE PEAKIIMU B PACTBOPAX).
18. OO1m1ast XxapaKTepUCTHKA raJIOr€HOB. bu6nuoreka [IOK
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XUMHUYECKUE CBOWCTBA HA IPUMEPE
XJIopa.

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

XnopoBogopoa. CofisiHast KUCIIOTA,

bu6mmoreka [JOK

19. XHUMHYECKHE CBOMCTBA, ITOJyUEeHHUE,
Y https://m.edsoo.ru/00ade104
MIPUMCHCHHE.
[IpakTuyeckas padora Ne 2 o teme
20 «ITomydenue coasiHON KUCTOTHI bubmmorexa [JOK
' y N . ’ https://m.edso0o.ru/00ade348
H3yuyeHue e€ CBONUCTBY.
Boruncnenus no ypaBHeHUsIM
21 XUMHYECKHUX PEAKILUN, €CIIU OQUH U3 bubnmorexa [IOK
' P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE.
99 OO01mas xapakTeprCcTUKa 3JIEMEHTOB bubmmorexa [JOK
' VIA-rpymmsL. https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOIU(DUKAITUN CEPBHI.
23 Haxoxnenue cepbl U €€ coeTuHEHUN bu6mmorexa [IOK
' B Npupoje. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
CepBl.
24 CepoBo1opoj1, CTpOEHHUE, bubmuorexa [JOK
' (bu3mvecKre 1 XMMUYECKHUE CBOKCTBA https://m.eds00.ru/00ade802
Oxcuppl cepbl. CepHas KHCIIOTA,
25 (dbu3mvecKre 1 XMMUIECKHIE CBOWCTBA bubmorexa LHOK
' ’ https://m.edsoo.ru/00adea28
MIpUMEHEHNE
XUMHUYECKUE PEAKIINY, JIE)KAIIUE B
OCHOBE TIPOMBIIIICHHOTO CTII0Cc00a
26 MOJy4YEeHUSI CEPHOU KUCIIOTHI. bubnuorexa [JOK

XHUMHUYECKOE 3arpsi3HEHNE
OKpYKAaroIIel cpelibl COCAMHEHUSIMHU
CEpBI.

https://m.edsoo.ru/00adec8a
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Bruucienne MaccoBOM JOJIU BBIXOA

bubmmoreka [JOK

27.
MPOJIYKTa PEAKIINH. https://m.edsoo.ru/00adec8a
OO01as xapakTepucTUKa SJIEMEHTOB
28 VA-rpynmnsl. A30T, paclipoCTpaHEeHHE bubnmnoreka [JOK
' B Ipupojie, GU3HICCKUEC U https://m.edsoo.ru/00adeea6
XMMHYECKHE CBOMCTBA.
AMMUak, ero puznuecKue u
29 XUMUYECKHUE CBOWMCTBA, MOJTYUYEHUE U bubmmorexa [JOK
' > oY https://m.edsoo.ru/00adf004
MIPUMCHCHHE.
IIpakTuyeckas padora Ne 3 o Teme
30 «ITonyyeHne aMmmMuaka, U3y4eHHe €ro bubmmorexa [TOK
' _ y - 1Y https://m.edso00.ru/00adf180
CBOMCTBY.
31 A3oTHas KUCI0Ta, €€ pusndeckue u bubnnorexa [JOK
' XMMHYECKHE CBOMCTBA. https://m.edso0.ru/00adf306
Hcnons3oBanne HUTPATOB U COJIEU
aMMOHHMSI B KQUe€CTBE MUHEPATIbHBIX
32 oOpeHuii. XuMu4ecKkoe brbmmorexa [OK
' yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COEIMHEHUSIMH a30Ta.
Docdhop. Oxcun bocdopa (V) u
33 (1)00(%)0 pHaSI KI/ICJI(i)Ta q)q)yll)sn(qe)cxue u bubnmorexa LIOK
' p o https://m.edso00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOIyYCHHUE.
Hcnonb3oBanue pocdaToB B
34 KauecTBE MUHEPAIbHBIX YAOOPEHUH. bubnmoreka [IOK
' 3arps3HEHUE IPUPOIHOM CpeIbl https://m.edso0.ru/00adfc20
docharamu.
35 Yruepon, pacipocTpaHEeHuUE B bubnmoreka [JOK

npupone, (1)I/I3I/ILICCKI/IC N XUMHYCCKHEC

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

Oxkcupsl yraepoaa, ux pusndeckue u
XMMHYECKUE CBOUCTBA.

bu6nuoreka [JOK

36.
DKOJOTUYECKHE MPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcuaoM yriaepona (IV).
37 VrojipHas KUCIIOTa U €€ COJIN bubmorexa [JOK
' ' https://m.edsoo.ru/00ae006¢
[IpakTuyeckas padbora Ne 4 o Teme
38 "[loy4yenue yriaekucioro rasa. bubnmnorexka [JOK
' KauecTBennas peakiuust Ha kapOoHaT- https://m.edsoo.ru/00ae027e
HOH".
[TepBoHaUYaNbHBIC TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubmorexa HOK
' p https://m.edsoo0.ru/00ae054¢
COCIMHEHUSX yTIIepoa.
40 Kpemuuii u ero coe fuHeHUs bubnmorera [TOK
' p ’ https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5 o Teme
41 «PenieHne s3xcrepuMeHTaIbHbIX bubmmotexa [JOK
' 3a7a4 1o TeMe «Baxuenmnne https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl U UX COCTUHCHUS.
Kontponbras padota Ne3 o teme
42 «BaxkHeiinyre HeMeTaIbl U UX bubmorexa LHOK
' https://m.edsoo0.ru/00ae0el8
COEIMHEHUS.
OO6mras XxapakKTepruCcTUKa XUMHIECKHX
43 3JIEMEHTOB - METAJIOB. bu6mmorexa [IOK

Mertannuueckas CBSI3b U
MCTAJUINYCCKAA KpUCTAJNINICCKAA

https://m.edsoo.ru/00ael103e
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pemérka. Pu3nvecKre CBOMCTBA

METAJIIOB.
XHUMHUYECKHE CBOMCTBA METAJIOB.
44 DIIEKTPOXUMUUECKUI PsL bubnnorexa [IOK
' p . P https://m.edso00.ru/00ae1156
HaMpPsDKEHUH METAIIJIOB.
O0111e cnocoObl MOTyYeHHS
MmetauioB. CiuiaBel. Beruucinenus mno
45 aBHEHUSIM XUMUYCCKUX PEaKIUI bubnnorexa [IOK
' yp PCAKIIH, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKUT
MIPUMECH.
46 TToHsATHE O KOPPO3UM METAILIOB bubmorexa LIOK
' PP ) https://m.eds00.ru/00ae1278
bu6mmorexa [IOK
47. €JIOYHBIE METAJLIIBL.
= https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubmnorexa [JOK
' KaJusl. https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAILIBI — bubmuorexa [JOK
' KaJbIIi ¥ MarHui. https://m.edsoo.ru/00ae15e8
50 Baxkueiime coe TUHEHUA KAJIBIIAS bubmorexa LHOK
' A ) https://m.edsoo.ru/00ae15e8
51 O0001IeHrEe U CHUCTEMAaTU3ALIHS
' 3HAHUH.
59 JKEcTKOCTh BOMIBI U CITOCOOBI €& bubmuoreka [JOK
' yCTpaHEHHSI. https://m.eds00.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o Teme
o N bubmoreka [JOK
53. JKécTkocTh BOIBI M METOIBI €8

yCTpaHeHus "

https://m.edsoo.ru/00aelae8
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bubmuoreka [JOK

54, AJTFOMUHHA.
https://m.edso00.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHIA U bubnunorexa [JOK
' TUIPOKCUIA. https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
56. Keneso. 1
https://m.edso00.ru/00ae1d86
57 OKcuIbl, THIPOKCUIBI U COJTH JKeJie3a bubnuorexa [JOK
' (IT) m »xene3a (III). https://m.edso00.ru/00ae35e6
58 O06001eHre u cucTeMaTU3aIus
' 3HAHHU.
[IpakTuyeckas pabora Ne 7 o teme
«Pemienune sKcriepuMeHTaIbHBIX bubnmoreka [JOK
59. .
3a7a4 o TeMe «Baxuelmnine https://m.edsoo.ru/00ae3de8
METaJUTBI ¥ UX COCTUHCHUSD.
Brrurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHid, €CJIH OJIUH U3
60 pEeareHToB J1aH B U30BITKE WU bubnnorexa [JOK
' COAEPKUT IpuMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJH BBIXOJa MPOAYKTa
peaxuuu.
61 O0001IeHNe U CUCTEMAaTU3ALIHS
' 3HAHUIA.
Kontponbnas padota Ne4 o reme
62. «BaxHeHmme MeTaJIbl U UX
COETUHEHUS.
63 BemectBa u maTepuansl B bubmuoreka [JOK

NOBCEIHEBHOU KU3HU YETIOBEKA.

https://m.edso0.ru/00ae3f50
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64 XHUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka [JOK

' OKPYXKaIoIIEe Cpeabl. https://m.edso00.ru/00ae4270
65 Ponp xumMuu B pelieHun 1 bubnunoreka [IOK

' SKOJIOTHYECKUX TIPOOIIEM. https://m.eds00.ru/00ae4270
66 O060011eH1e U crCTeMaTU3alus 1 bubnuoreka [JOK

' 3HaHUM. https://m.edsoo.ru/00ae0dOa
67 O06001IeHNEe U CUCTEMATU3AIIHS 1 bu6mmoreka [IOK

' 3HAHMI. https://m.edsoo.ru/00adb33c
68 O06001eHre u cucTeMaTU3aIus 1 bubnuorexa [JOK

' 3HAHMH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YUYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA
» Xumus, 8 knacc/ 'abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A., AKioHepHOE
obmrectBo «M3narenscTBO «IIpocBemienne»

» Xumus: 8- kiacc: 6a30BbIi YpPOBEHB: YUEOHUK; 5-¢ u3aanue, nepepadborannoe, 8 kimacc/
I'a6bpuensn O.C., OctpoymoB N.I'., CnankoB C.A. Akunonepaoe obmiectBo «M3narenscTBo
«IIpocsemenue»

* Xumusi: 9-i knacc: 6a30BbI YPOBEHB: yUeOHUK; S-€ n3anue, nepepaborannoe, 9 kimacc/
INa6puensu O.C., OctpoymoB N.I'., CnagkoB C.A. AxkunonepHoe o6mectBo «M3narenbcTBo
«IIpocBemieHue»

* Xumus, 9 knacc/ I'abpuensa O.C., Octpoymon U.I"., CnaakoB C.A. AKIIMOHEPHOE
obmrectBo «M3narenscTBO «IIpocBemienne»

METOIAUYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA
Xumus. 8-9 knaccel. ba3zoBelil ypoBeHb. MeToInueCKEe pEKOMEHIallUN K
yueonukam ["abpuensna O.C., Octpoymosa WN.I'., Cnankosa C.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

http://www.chemnet.ru ['azera «Xumusi» u calfT [u1st yautens «5 uay Ha ypoK XUMHUID»
http://him.1september.ru Enunas xomnexnus L{OP: [IpenmerHas koyekus « XuMUsD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAYYHBIC SKCTIEPUMEHTBI:
xumus. Komnekius Poccuiickoro o6meo0pazoBareasHOTO TopTaia
http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukOGepoBoii

http://www alhimik.ru Bcepoccuiickast omuMuaia mikoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranndeckasi XAMHsI: SJICKTPOHHBIN yUeOHUK JUTS CpeIHEH
TITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN YIEOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJJIEHK: XUMUS

http://www.chemistry.ru luctaniinonHast OJIMMIHA/IA 110 XUMHUH: TEJIEKOMMYHUKAIIMOHHBII
00pa3oBaTeNbHbIN MPOEKT
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