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HHOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o XuMuu Ha YpOBHE OCHOBHOI'O 00OLIIETO 0Opa30BaHMsI COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJibTaTaM OCBOCHHS OCHOBHOH 0Opa30BaTeIbHON MPOTPaMMBI OCHOBHOTO
obmiero obpaszoBanus, mpencraBieHHbix B I'OC OO0, a taxke Ha OCHOBE (pernepalbHOM
paboueil mporpaMMbl BOCIIUTAHUS U € YU4€TOM KOHIEMIMHU NpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTenabHbIX opranuzanusax Poccuiickoit deneparu.

[Iporpamma mo XuMuHM Ja€T TpPEACTaBICHHE O LEJsIX, OOmel cTpaTeruu oOydeHwus,
BOCIIUTaHUA U Pa3BUTHUA OOYYalOIMXCS CpPEACTBAaMH Y4YeOHOTo IpeaMeTa, YCTaHABJIMBAET
00s13aTeNTbHOE TPEIMETHOE COJIEpXKAHKE, MPEIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam U
CTPYKTYpUPOBaHHUE I10 pa3jeiaM U TeMaM MPOrpaMMbl [0 XUMUH, ONPEAEIsAeT KOJIMUYECTBEHHbIE
U KauyeCTBEHHBIC XAapaKTEPUCTUKH COIEP)KAHUSA, PEKOMEHIYEMYIO IIOCIEI0BAaTEIBHOCTD
U3YYEHUS XUMUU C yU4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JJOTUKU y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTENW 00yJaromuxcs, onpeaessieT BO3SMOXKHOCTU MpeIMeTa A
peanuzanuy TpeOOBaHUM K pe3ysibTaTaM OCBOEHMsSI OCHOBHOW 00pa3zoBaTeIbHOM MporpaMmbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a Takxke TpeOOBaHUHN K pe3ysIbTaTaM O0y4YeHUs] XUMUHU
Ha YpOBHE ILeled W3ydyeHUs TMpeaMeTa U OCHOBHBIX BHUAOB Y4eOHO-TO3HABaTEIbHON
JEeSITeIbHOCTH 00Y4aroILerocs o OCBOEHHUIO Y4eOHOTO COIepKaHMUsL.

3HaHME XUMUH CIIy>KUT OCHOBOH AJ1s (pOpMHpOBaHUSI MUPOBO33pEHUS 00yUarOLIErocs, ero
IPEJCTaBICHUI O MaTepHAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAlOT (GOPMHUPYEMble XUMHUEH
MIPEJICTaBICHNS O B3aWMOINPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIECTB B MPUPOJIE, O MYTAX
pemieHus TI00aMbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHsL 4YEIOBEYECTBA — CHIPHEBOI,
HHEPreTUUECKOM, MUILEBON U 3KOJIOTHYECKON 0€30MacHOCTH, TPO0IIeM 31paBOOXPAHEHUS.

N3yuenune xumunu:

CMOCOOCTBYET peajau3allud BO3MOXKHOCTEH JJIsI camMopa3BUTHA U (popMupoBaHUS
KYJIbTYPBI IMYHOCTH, €€ 001Iel 1 (yHKIMOHAIBHON IrPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS] U TBOPUYECKHUX CIIOCOOHOCTEH 0OydJarolixcs,
HaBBIKOB  MX  CaMOCTOSATENbHOM  y4yeOHOM  JeSTEeNbHOCTH,  OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHHUHM, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOM JKU3HH, TaKk U B
npodeccOHaIbHON 1S TeTbHOCTH;

3HAaKOMHUT CO CIEU(PUKONH HAyYHOTO MBIIUICHHS, 3aKJa/JbIBA€T OCHOBBI 1IE€IOCTHOTO
B3I HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (JOPMHPOBAHUHT
€CTECTBEHHO-HAayUYHOU I'PaMOTHOCTH 00YYarOIINXCS;

CocoOCTBYeT (HOPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K eCTECTBEHHO-HAYYHBIM
3HAHWSIM, K TpPHUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTHYECKOE 0Opa3oBaHHE
oOydJaronuxcsi.

JlanHble HampaBlieHUS B OOyYE€HUM XMMHHM OOECIEeUMBAIOTCS CHELM(PUKON COoIepKaHUsS
yueOHOro mpeaMeTa, KOTOpBIH SBISETCA MEAarorMueckd aJalnTHPOBAHHBIM OTpaXXEHHEM
0a30BOi HAYKM XMMHHU Ha ONpeeIEHHOM dTarne e€ pa3BUTHIL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHMs OPUEHTHPOBAH Ha OCBOCHHUE
00yYaroIUMHCs CUCTEMBI NIEPBOHAYAIBHBIX MOHATUN XUMHUHM, OCHOB HEOPTraHUYECKOH XUMHHU U
HEKOTOPBIX OTAENIbHBIX 3HAUMMBIX MOHATHI OPTraHUYECKOW XUMUH.

CtpykTypa colepkaHHs MPOTpaMMbl 10 XUMHU C(OPMHPOBAHA Ha OCHOBE CHCTEMHOTO
noaxoja k eé msydenuro. CopepkaHue CKIAAbIBAETCS W3 CHUCTEMBI MOHATHH O XHMHUYECKOM
JJIEMEHTE W BEHIECTBE M CHUCTEMBbl MOHATHH O XuUMHuUeckod peakmuu. OOGe 3TH CHUCTEMBI



CTPYKTYPHO OPTraHM30BaHbl MO MPUHIUITY MOCIEIOBATEIBHOIO pPa3BUTUSL 3HAHUN HA OCHOBE
TEOPETUYECKUX MPEICTABICHUN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— MpeACTaBIeHUH 00 MEKTPOTUTHUECKON AUCCOIMAIIMY BEIIECTB B PACTBOPAX.

Teopernyeckne 3HAHHUS PACCMATPUBAIOTCS HAa OCHOBE HMIIMPUYECKH TOJYYEHHBIX U
OCMBICJICHHBIX (JaKTOB, PAa3BUBAIOTCA TOCIEAOBATEIHHO OT OJHOTO YPOBHS K Jpyromy,
BBITIONHSAS (YHKIIUM OOBSICHEHUST W TPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH
MPaKTUYECKOTO MPUMEHEHHUSI U TIOJYyUYEHHUS U3yUaeMbIX BEIIECTB.

OcBoeHre mTpOrpaMMbl MO XHMHUH CHOCOOCTBYET (OPMHUPOBAHHUIO TMPEICTABICHHUS O
XUMHUYECKON COCTaBJISIONIEN HAay4yHOM KapTHUHBI MHUpa B JIOTHKE €€ CHUCTEMHON MPHUPOJbI,
[IEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHHUIO U METOJIaM MO3HAaHUS B Hayke. M3ydueHune xumun
MPOUCXOAUT C TPHUBICYCHHEM 3HAHUN W3 paHee W3YYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buomnorus. 5—7 kinaccb» u «Dusnka. 7 Kiacey.

[Tpu u3yueHnH XUMHUU TPOUCXOAUT (POPMUPOBAHNE 3HAHUH OCHOB XUMHUECKOW HAYKH KaK
00JacTi COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUIECKON JESITETFHOCTA YEeJIOBEKa M KaK OJTHOTO
13 KOMITOHEHTOB MHPOBOH KYJBTYpHI. 3afada y4eOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYECKHUX 3HAHUNW — BAXHEUINTUX (AKTOB, TMOHATHH, 3aKOHOB U TEOPETUUCCKUX
MOJIO)KEHUH, JOCTYMHBIX O0O00OIIEHUH MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIka HayKd, B
MPUOOIIEHNN K HAYYHBIM METOJIaM TTO3HAHUS TIPH U3YYCHUH BEIIECTB U XUMHUYECKUX PEaAKIUi, B
GbOpMUPOBAaHUM ¥ PA3BUTHH TMO3HABATENbHBIX YMEHUH © HMX MNPUMEHEHHMH B Y4eOHO-
MO3HABATENIbHON U yueOHO-MCCIeA0BATEIbCKOM IeATEIbHOCTH, OCBOSHUH MPaBUil 0€30M1acHOTO
oOparlleHus C BEIeCTBAMHU B TIOBCETHEBHOM JKU3HU.

[Ipy u3ydyeHWHW XUMUU Ha YPOBHE OCHOBHOTO OO0IIEro OOpa30BaHMS Ba)KHOE 3HAUCHUE
MPUOOPEH TaKKUe LIEIH, KakK:

— (OpMHUpPOBaHNE WHTEIUIEKTYyaJbHO Pa3BUTON JIMUYHOCTH, TOTOBOW K CaM0OOOpa30BaHUIO,
COTPYJIHHYECTBY, CAMOCTOSATEIbHOMY MPUHATHIO DELICHUM, CIIOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIFOIITUMCS YCIIOBHSIM JKU3HU;

— HalpaBJICHHOCTh OOyYeHHs Ha CHUCTEeMATUYECKOE MPHOOIIEHHE OO0YyYarommxcs K
CaMOCTOATENIbHOM  TO3HABATEJIBHOM  JAEATENIBHOCTH,  HAyYHbBIM  METOJaM  IIO3HAHMS,
(hOpMUPYIOIIUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH,

— oOecrnieueHHe YCIOBHUH, CIOCOOCTBYIOIIMX MNPUOOPETEHUIO OOYYaIOUIMMHUCS OIbITA
pa3HOOOpa3HON NEATENbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KJIIOYEBBIX
KOMITIETEHIIN ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE VISl PA3JIMUHBIX BUIOB JIEATEILHOCTH;

— (opMupoBanue o01IeH PyHKITMOHATBPHONW U €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM
YUCJIE YMEHHUN OOBSCHITH W OIEHWBATH SIBIICHUS OKPYXKAIOIIETO0 MHUpPA, WCTOJb3YysS 3HAHUS U
OTBIT, TOJIyYeHHBIE TMPH W3YYECHUH XUMHUH, MPUMEHITh WX MPU PEUICHHH TMpoOJeM B
MMOBCEHEBHOM KU3HU U TPYJIOBOH AESITEIBHOCTH;

— (opmupoBaHe y 00yYaArOIMIUXCS TYMAHUCTUYECKUX OTHOIICHUH, MOHUMAHUS [IEHHOCTH
XUMHYECKUX 3HAHUU N7 BBIPAOOTKH SKOJOTHUYECKU IIeNIeCOO0pa3HOTo MOBEIACHHS B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHUsI CBOETO 3J0POBbS U OKPYXKAIOLIEH MTPUPOIHON
Cpelbl;

— pa3BUTHE MOTHBAIMH K 0O0yUEHUIO, CHOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYeIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npodUIs ¥ HAMIPABICHHOCTH JATbHEHUIIIEro 00yUeHusl.



OO1iee 4nciIoO 4acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpaszoBanwmsi, cocTaBisieT 136 gacoB: B 8 kitacce — 68 "acoB (2 yaca B Hezielm0), B 9 kiacce — 68
4acoB (2 yaca B HEJIEIIIO).



COJAEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuun. Posib XMMUM B KM3HM 4YeJOBEKa. XMMHS B CUCTEME HayK. Tema u
BellecTBa. Du3nyeckne CBOMCTBAa BEUIECTB. ArperarHoe cocrosiHue BemiecTB. I[lonsTue o
METOJIaX MOo3HaHUs B XUMUU. YucTeie BelecTBa U cMecu. CriocoObl pasfieieHus cMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
IIpocTeie n cl10KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckass (opmyrna. BaneHTHOCTP aTOMOB XMUMHUYECKHX D3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAS MOJIEKYJIIpHAsT
Macca. MaccoBast 10J11 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KomnuectBo BemectBa. Monbs. MonsipHass macca. B3anMocCBsA3b KOJIMYECTBA, MACChl U
quclia CTPYKTYPHBIX €IUHUIL BeriecTBa. Pacy€rol mo hopMysiaM XUMHUECKUX COSAMHEHUN.

duznueckue M XUMUYECKHE SBJICHMS. XUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXPaHEHHUsI MacChl BEIIECTB. XUMHUECKHUEe ypaBHEeHUs. Kiaccudukanus XUMHUECKUX PEaKIIHid
(coenuHeHuUs1, pa3IOKEeHUs, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHYECKOW MOCYJIOH, MpaBWIaMu pabOThHl B J1a0OpaTopuu M NMpHEMaMU
oOparmieHusi ¢ JIabopaTOpHBIM 00OPYIOBAaHMEM, W3yUE€HHWE W OMHCaHHEe (U3MUECKHX CBOWCTB
00pa30B HEOPraHMYECKUX BEIeCTB, HaOmIoAeHHe (u3NYecKuX (IUIaBJIIEHUE BOCKA, TasHHE
TbJa, pacTUpaHUE caxapa B CTYINKe, KATIEHUE U KOHJEHCAIMs BOABI) U XUMHYECKHX (TOpEHHE
CBEYM, MPOKAIMBAHHE MEIHOW MPOBOJIOKH, B3aMMOJCHCTBHE Mella C KHCIOTOW) SIBICHHIA,
HAOJIIO/IEHUE W OMKCAHKWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX PEaKIuil (pa3lokeHue caxapa,
B3aUMO/JICHCTBHE CEpHOU KUCIOTHI C XJIOPUAOM Oapusi, pasioxeHnue ruapokcuna meau (1) mpu
HarpeBaHWU, B3aWMOJCHCTBHE >kene3a ¢ pactBopoM commm menu (II), m3ydenwe cmocoOoB
pa3zieneHuss CMeceil: C IMOMOINbI0 MarHuTa, (WIBTPOBAHHE, BBIIAPUBAHUE, TUCTUILUISAIINS,
xpomatorpadus, TMpoOBeJEHHE OYUCTKM IIOBApEHHOW CoJd, HAOMIOJeHNEe U OIUCaHUe
pe3yabTaTOB MPOBEIECHUS OMNbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3[aHue
MojieTiell MOJIeKyYT (IIapOCTEPKHEBBIX ).

BaskHeiinue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

Boznyx — cMech razos. CocraB Bo3ayxa. Kucinopon — 3jeMEHT M NMpOCTOE BELIECTBO.
Haxoxaenue kucinopoja B npupoje, pusnyeckue 1 XUMHUYECKHE CBOMCTBA (PEaKlUu TOPEHUS).
Oxcunpl. Ilpumenenue kuciopoma. CrocoObl TONYYEeHHS KHCIOpPOJa B JIAOOpaTOpuu |
NpoMBIIIIEHHOCTH. KpyroBopot kuciopona B npupoae. O30H — alIoTponHas MOAU(DUKAIUSL
KHCIJIOPOJa.

TeroBoil 3¢ddexT XumMuuecko peakiuu, TEePMOXMMHMYECKHE YpaBHEHHUS, 5K30- U
SHIOTEPMUYECKHE peakiuu. TOIIMBO: Yroib M METaH. 3arpsA3HEHUE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bomopon — »meMeHT M mpocTtoe BemiecTBO. HaxoxkzaeHue Boaopona B IIPUPOZE,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI oyyeHus. KucioTsl u comm.

Mounsipablii 00BEM ra3oB. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.

®usnueckne CcBOMCTBA BOAbl. Boma kak pactBoputens. PactBopel. HaceleHHbIE M
HEHACBIIICHHBIE PAacTBOPHI. PacTBOpMMOCTh BelIeCTB B BOJE. MaccoBas 10is BellecTBa B
pactBope. XUMHYECKUE CBOMCTBA BOAbl. OcHOBaHMs. Ponp pacTBOpoB B NMPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEeHHE NPUPOAHBIX BojA. OXpaHa M OYMCTKA
MIPUPOTHBIX BOJ.

Knaccudukanuss Heopranmdeckux coemauHeHud. Oxcumel. Kimaccupukamus OKCHIIOB:
cosieoOpasyrorire (OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHBIC) U HecosleoOpasyromue. Homenknarypa
okcuoB. du3ndeckrne U XUMUIECKHE CBOMCTBA OKCHIOB. [lomyueHue okCuIoB.

OcHoBanusa. Krnaccudukaruss ocHOBaHM: IIETOYHM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuil. Pu3znueckne M XUMHUYECKHE CBOWMCTBa OCHOBaHMU. [lomyueHue
OCHOBAHHI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. Ousnueckue U XUMHUYECKHE
cBoricTtBa KUCHOT. Psg akruBHocT MetaiuioB H. H. bekeroa. [lonydyenue kucior.

Comu. Homenknarypa cosneil. @usnyecknue U XuMUYECKHUe CBocTBa coieil. [lomydenue
COJIEH.

['eneTrueckast CBSI3b MEXKIY KJIaCCAaMH HEOPTAHMYECKUX COCTUHEHUH.

Xumuueckuii Ixkcnepumenm:

KaueCTBEHHOE OTpeeNIeHUe COJepyKaHUs KUCIOpoJa B BO3AyXe, MOJIyUYeHHEe, COOMpaHue,
pacrmo3HaBaHHE W W3y4Y€HUE CBOWCTB KHUCIOPOJa, HAOIIOJACHHE B3aUMOJICHCTBHUS BEIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HHUKHOBEHHSI W MPEKpalleHus ropeHus (Ioxapa), 03HaKOMJICHHE C
oOpa3raMi OKCHJIOB W ONKMCAHWE WX CBOWCTB, IOJy4YCHHE, COOHMpaHHE, paCIO3HABAHHWE W
M3y4YeHUEe CBOMCTB Bojaoponaa (TopeHue), B3auMoieiicTBue Boaopona ¢ okcuaom menu (II)
(BO3MOXHO HCTIOJB30BaHKME BUICOMATEPUATIOB), HAOIOACHHE 00pa3lloB BEMIECTB KOJIMYECTBOM
1 Moib, MccIeI0BaHHE OCOOEHHOCTEW PAaCTBOPEHHUS BEIIECTB C PA3TMYHON PACTBOPHMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOW MacCOBOM J0J€l pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTaulaMH (HaTpUeM M KajibleM) (BO3MOXHO HCHOJIb30BaHHUE
BHUJICOMATEPHAJIOB), MCCIEAOBaHNE OOPA3I[OB HEOPTAHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaAOIO/ICHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOPAX KHCIOT U INEJIOYCH, H3yueHUE
B3aumoeiicTBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIIOTBI, KHCIOT C METaJlJlaMH,
peakuuMii HEeUTpaU3alWM, IOJYYEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJHOTO
MeTaJula IpyTruM U3 pacTBOpa COJIM, PEIIEHUE SKCIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BakHelnmue
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoguuecknii 3axkoH u Ilepuoguyeckasi cucrema xumudeckux iementos /. U.
MenpeneeBa. CtpoeHne aToM0OB. XUMHYECKasi CBA3b. OKMCINTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakuumn

[lepBpie MOMBITKYA KIACCUPUKALMK XUMHUECKUX dieMeHToB. [loHsATHE O Tpynmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBbIE U IICIIOYHO3EMEIbHBIC METAJIJIbI, TAJIOTEHBI, MHEPTHBIC Ta3bl).
DJeMeHTHI, KOTOpBIE 00pa3yroT aM()OTEpPHBIE OKCHIBI U THIPOKCHUIBI.

[Tepuonnueckuit 3akoH. Ilepmoamyeckas cucrtemMa XuMHueckux osnemeHtoB J[. U.
MenneneeBa. KoporkonepuogHas u anuHHONepuoaHas @opmbl Ileprognueckoit cucTeMbl
xumuueckux oneMeHTtoB [J[. WM. Menneneesa. Ilepuonsl u rpynmbl. PU3HYECKHM CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIHI JIIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIXx saep. M3ortonmel. Onektponsl. CtpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUECKHUX 3JeMeHTOB [lepuoanueckoil cucteMsl
. W. Mengeneea. XapakTepuUCTHKAa XUMHUYECKOTO »JJEMEHTAa MO €ro MOJIOKEHUIO B
ITepnonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS paiuyca aTOMOB XUMHYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUTMUYECKUX CBOMCTB TIO TPYIINIaM U TEPHUOJIAM.



3nauenue Ilepnonnueckoro 3akoHa u [lepuoauueckoil CUCTEMbI XUMHYECKUX JJIEMEHTOB
JUISl pa3BUTUA HayKu U npakTuku. J[. 1. MenzaeneeB — y4€HbIi U rpaKJaHUH.

Xumunueckas CBSI3b. KoBasieHTHas (monsipHas u HENoJIsIpHast) CBSI3b.
DIEeKTpOOTPULATENBHOCTh XUMHUECKHUX 3J1EMEHTOB. MlOHHAas CBsA3b.

Crenenbp  okucieHus. OKHUCIUTENBHO-BOCCTAHOBUTENbHbIE  peakuuu. [Iporeccer
OKHUCJIEHUS! U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

U3yueHHe OO0pa3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LMHKA C PacTBOPAaMM KHCJIOT U LIEJIOYEH, MPOBEACHUE OIBITOB, WUIKOCTPUPYIOLIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH (TOpEHHE, PEaKIK Pa3I0KEHUs, COEAMHEHNUS).

Meosicnpeomemnuwie céasu

Peanu3anus MexnpeIMeTHBIX CBS3€H MPU U3YyUYEHWH XMMHUHU B 8 KJIacce OCYIECTBISETCA
yepe3 UCMOJIb30BAaHUE KaK OOIIMX €eCTEeCTBEHHO-HAYYHBIX TMOHSATHM, TaKk M TOHATHUH,
SIBJISIFOLUXCSI CACTEMHBIMM JIJ1s1 OTAEIBbHBIX MPEMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmine ecTecTBEeHHO-HAy4YHbIE TOHATHS: HAy4YHBIM (akT, Tumore3a, TEOpHUs, 3aKOH,
aHanmM3,  CHHTe3,  Kijaccuukamus,  MNEepPUOANYHOCTh,  HAOJIOJACHHWE,  JKCICPUMEHT,
MOZECIIMPOBAHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usuka: Marepus, aToOM, OJJEKTPOH, IIPOTOH, HEWTPOH, HWOH, HYKJIHWJ, HW30TOIBI,
pPaZMoOaKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUI 3aps], BELIECTBO, TelO, O0OBEM, arperatHoe
COCTOSIHHE BEIECTBa, ra3, (pu3nueckue BEIMYMHBI, €AMHULBI W3MEpPEHHs,, KOCMOC, IUIaHETHI,
3BE3061, CoHIIE.

buonorus: porocunres, neixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpaANbl, TOpPHBIE TMOPOABI, IOJIE3HBIE
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peakuus

Ilepnonnueckuii 3akoH. Ilepmoauueckas cucrema XuMu4yeckux »dieMeHroB J[. .
MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XHMMHUYECKHX
JJIEMEHTOB IEPBBIX TPEX NEPHOJOB, KaJMs, KadblUsi M UX COCIWHEHHH B COOTBETCTBUU C
MOJIOKEHUEM AJIEMEHTOB B Ilepronyeckoii cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHne BemIeCTBA: BHJbl XMMHYECKOM CBSI3M. THIIBI KPUCTAJUNIMYECKHX PEHIETOK,
3aBUCUMOCTb CBOWCTB BEIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKM U BUAA XMUMHYECKOU
CBSA3HU.

Krnaccudukanuss ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIIECTB. XWUMHYECKHE CBOHCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIACCAM HEOPTraHWYECKMX COCIMHEHHH, T€HEeTHYeCcKas
CBA3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanus XuMHUUeCKUX peakuil M0 pa3IudHbIM IpHU3HaKaM (TI0 YUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIeCTB, MO TEIIoBOMY 3G (deKTy, M0 HU3MEHEHUIO CTeneHei
OKHCIIEHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO KaTajau3aTopa). JK30- U
SHJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMHUUYECKUE YPABHEHUSI.

[TonsiTe o ckopocTn xuMudeckor peakiuu. [lonarue o0 oOpaTHUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOT€HHBIX M TeTepOreHHbIX peakuusax. [loHstue o
karanuse. IlonaTme o0 XumudeckoM paBHOBecHHM. @DakTOpbl, BIUAIOIIME HA CKOPOCTh
XUMHUYECKON PEAKIUU U TIOJI0KEHUE XUMHUECKOTO PaBHOBECHSL.



OKUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIMU, JJIEKTPOHHBIH OalaHC OKHUCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHWe YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAHUEM METO/]1a JIEKTPOHHOTO OajaHca.

Teopust ANEKTPONTUTUYECKON TUCCOLMAIUMU. DJIEKTPOJUTHI U HEIIEKTPOJIUTHI. KaTHOHBI,
aHMOHBI. MeXaHHW3M [IMCCOLIMAllMM BEUIECTB C pAa3IMYHbIMU BHUJIAMU XHUMHUYECKOW CBS3H.
Crenenp auccounanuy. CuiibHbIE U ClIa0ble 3JEKTPOIHUTHI.

Peakiun moHHOro o6MeHa. YcloBHs MPOTEKAaHUS peaklMid MOHHOTO OOMeHa, MOJIHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHMs peakuuil. CBOMCTBAa KHCIOT, OCHOBAHMH U COJIEH B CBETE
NpeJCTaBICHUN 00 3JIEKTPOIUTUYECKON Jucconuanuy. KauecTBeHHbIe peakIMM Ha HOHBI.
[TonsTHE O THIPONIH3E CONEN.

Xumuueckuii sIxcnepumenm:

O3HAKOMJICHUE C MOJEISAMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHX BELIECTB —
METAJJIOB M HeMeTalyioB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
UCCJIEIOBAaHNE 3aBHUCHMOCTH CKOPOCTH XMMMUYECKOM pEakUuu OT BO3ICHCTBHS pa3IMUYHBIX
(bakTOpOB, HCCIEI0BAaHUE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILECTB, MpOLECcca TUCCOLMALUU
KHUCJIOT, IIeNo4ed U cosiedl (BO3MOYKHO HCIIOJIB30BaHUE BHUAEO MATEpPHANIOB), IPOBEICHHE
OIBITOB, WJUTIOCTPUPYIOLIMX IMPHU3HAKH MPOTEKAaHUs peakuuil MOHHOro obOMmeHa (oOpazoBaHHE
ocaJKa, BbIJENIEHUE Ta3a, OOpa3oBaHME BOJIbI), ONBITOB, WIIOCTPUPYIOIIUX HPUMEPHI
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpEeHHe, PEaKIUHU Pa3/IoKEHUs, COEIUHEHUs),
pacro3HaBaHWE HEOPraHMYECKHX BEHIECTB C IOMOIIBIO KAa4eCTBEHHBIX DPEAKLUM HA HOHBI,
pelIeHre YKCIepUMEHTaIbHbBIX 3a/1a4.

HemeTtauibl 1 MX cOeJUHEHHSA

OOmast xapakrepucThka TraioreHoB. OcoOEHHOCTH CTPOEHHMsS AaTOMOB, XapaKTEpHbIE
crerieHn okucieHus. CtpoeHne M (U3UUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOT€HOB.
XMMHYECKHE CBOWCTBA HAa IpHUMeEpe Xjopa (B3aMMOACHCTBHE C MeTajulaMH, HEMETalllaMH,
menoyamu).  Xnoposogopod. ConsiHasg KUCIOTa, XMMHYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPOa Ha OPraHU3M 4esloBeka. BakHelmme Xinopu bl
U X HaXO0XJICHUE B IPUPOJIE.

Oobmas xapakrepuctuka sj1eMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (U3MYecKHe CBOMCTBA MPOCTHIX BEILECTB —
KHCJIOpO/ia U cepbl. AJUIOTPOINHBIE MOAM(DUKALNU KHCIOPOAA U cepbl. XMMHUYECKHE CBOWCTBA
cepel. CepoBOZOPOA, CTpoeHHE, (U3UUECKHE U XUMHUECKHE CBoMcTBAa. OKCHUABI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIIOTa, (PU3MUECKUE U XMMHUYECKHE CBOWCTBA
(obmume kak mpeAcTaBUTENsl Kiacca KHUCIOT M crneuuduueckue). XUMUYECKHE pPEaKIHH,
JeKAIME B OCHOBE MPOMBILIUIEHHOTO croco0a MONy4eHHUsl CEepHOM KHUCIOThl. llpuMeHenue
cepHoi KUCIOThI. CoJIi CEPHOM KUCIIOTHI, KAUeCTBEHHAs peakius Ha cynbdar-uoH. Haxoxnenue
ceppl U €€ CoeOuHEHUH B mpupoje. XHUMHUYECKOE 3arpsi3HEHHE OKpYXKaroulel cpeJibl
COEAMHEHUSIMU cepbl (KUCIOTHBIE IOXIHW, 3arps3HEHUE BO3AyXa U BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka »31eMeHTOB VA-rpynnbl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTEMEHW OKUCIEHUS. A30T, pacnpocTpaHeHHe B Mpupone, (usuyeckue u
XUMHUecKkue cBoiicTBa. Kpyrosopot a3ora B npupoje. AMMHAK, €ro (U3HYecKue U XUMHUYECKHe
CBOWCTBa, MoJyueHne u nmpuMeHeHne. Com aMMOHUS, UX (U3NUECKUE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHass peaknys Ha MOHBI aMMOHUS. A30THas KUCIIOTA, €€ IOJIy4eHHE,
¢busznyeckue ¥ XUMHUYECKHE CBoOiicTBa (oOmIMe Kak TMpeACTaBUTENsl Kiacca KHUCIOT H
cneuu¢uyeckue). Vcnonb3oBaHue HUTPATOB W colel aMMOHMS B KadeCTBE MHMHEPAJIbHBIX



ynoOpeHuil. XuMHUECKOe 3arps3HEHUE OKpYXKarolled cpesibl COeTMHEHUSAMHU a30Ta (KHCIOTHBIE
TOXIIM, 3arps3HEHHE BO3IyXa, MOYBBI U BOMOEMOB). Pochop, amutoTpomHble MOAUDUKAITUIH
dochopa, ¢puznueckne n xummuyeckue cporctBa. Oxcun docdopa (V) u pocdopHas xucnora,
dbu3ndeckue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmomwp3oBanue QocdaToB B KauecTBe
MUHEPATBHBIX Y100pEHHIH.

Oobmass xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTETIEHU OKHCIEHUS. YTIIepo, aJuIOTPOIHbIe MOIUPUKAIIMU, PACTIPOCTPAHEHHUE B
npupoze, pusnyeckre 1 XuMuuecKkue cBoictBa. Ayncopobuus. KpyroBopot yriepona B npupoze.
Oxcunpl yriaepona, ux (pusnyeckre U XUMHUYECKUE CBOWCTBA, JCHCTBUE HA KUBbIE OPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. JKOJOTUYECKHE TPOOJIeMBbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
THIIOTE3a TJI00ATBHOTO TOTEIJICHUsI KIMMAaTa, MapHUKOBBIM 3¢ ¢ekT. YroiapHas KUCiIoTa U eé
coNM, UX (U3MYECKHe U XUMHYECKHE CBOWCTBA, MOJyuyeHHe M NpuMeHeHHe. KadecTBeHHas
peakuusi Ha  KapOoHaT-moHbl. Vcmonb3oBaHwe  KapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIJICHHOCTH M CEJILCKOM XO3SHCTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHX BEHIECTBaX KaK O COSAMHEHMSIX YIJepojia
(MeraH, JTaH, JTWJEH, AalleTWIEH, O3TaHOJ, TJIMIEPUH, YKCyCcHas Kuciota). llpuponansie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX INepepaboTKH
(6eH3uH), UX poJIb B OBITY M MPOMBINIUIEHHOCTH. [TOHATHE O OMOJIOTHYECKU BaXKHBIX BEIICCTBAX:
KHpax, Oenmkax, yrieBoJaX — W WX pOJIM B JKH3HU 4YelloBeKa. MarepuanbHOE eIWHCTBO
OpPraHUYECKUX U HEOPTraHUYECKUX COEAMHEHUN.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOMCTBA, MOJIY4YEHHE U IPHUMEHEHUE.
Coenunenusi kpemHuss B mnpupoge. OOmue mpenactaBieHus o6 oxcuae kpemuus (IV) u
KpeMHUeBOM kucnore. CUIUKAThI, UX UCIIOJIb30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. Bakuelime
CTPOUTENIbHBIE MaTepHalbl: KepamMHKa, CTEKJIO, IIeMEHT, O€TOH, xene300eToH. IIpobiemsr
0€301acHOr0 MCIOIb30BaHUS CTPOUTEIBHBIX MaTEPUAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii sIkcnepumenm:

u3ydeHre o0pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, MTPOBEACHUE
KaueCTBEHHBIX PEeaKluil Ha XJOPUA-UOHBI U HAOIIOJEHHE MPHU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaromue (GU3NUECKUe WU XUMHUECKHE CBOIMCTBA TaJOr€HOB M MX COSAWHEHHH (BO3MOXKHO
UCIIONIb30BaHUE BUAECOMATEPUATIOB), O3HAKOMIIEHHE C OOpasllaMd XJIOpUIOB (TaJOT€HUIOB),
O3HaKomJieHHe ¢ oOpa3uamMu ceppl W €€ COEeIUHEHUSMH (BO3MOXHO HCIOJb30BaHHE
BUZEOMATEpHajoB), HaONIoleHHEe Tpoluecca OOYIJIMBaHUS — caxapa IOX  JeicTBUEM
KOHIIGHTPUPOBAHHON CEpHOW KHMCJIOTHI, U3yueHHE XUMHUYECKUX CBOMCTB pa30aBICHHOHN cepHOM
KHCJIOTHI, TIPOBE/ICHHE KAUYeCTBEHHOW peakiuy Ha Cynb(paT-WOH W HAONIOJCHWE NpU3HaKa eé
MPOTEKAaHUs, O3HAKOMJIGHHE C (PM3MUYECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M MX COCTUMHEHUI
(BO3MOKHO HCTIOJIB30BaHKE BUICOMATEPHUATIOB), 0Opa3iiaMu a30THBIX U PocopHBIX ya00peHNUH,
MoJIydeHne, CcoOMpaHue, paclo3HaBaHWE W UW3yYeHHE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUS U (ochaT-uOH M H3y4YeHHE MPHU3HAKOB UX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOW KHUCIOTHI C MeAbI0 (BO3MOXKHO
UCTIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJENell KPUCTAIUIMYECKUX PEIETOK aiaMasa,
rpapura, ¢yuiepeHa, O3HAKOMJIEHHE C TPOLECCOM aACOpOIMU PACTBOPEHHBIX BEIIECTB
AKTHBHPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOra3a, MOIy4YeHUE, COOMpaHKe, pacliO3HaBaHUE
U M3y4YCHHE CBOWCTB YTJICKHCIIOTO ra3a, NMPOBEJCHHE KAYeCTBEHHBIX PEaKIWi Ha KapOoHAT U
CWIMKAT-UOHBl W HW3Yy4YEHHE TMPU3HAKOB HX TMPOTEKAaHUS, O3HAKOMIIEHHE C MPOIYKIIHEH
CHJIUKATHON TPOMBIIIICHHOCTH, PElIeHUe SKCIIEPUMEHTAIBHBIX 3a/1a4 1Mo TeMe «Bakueimme
HEMETAIIJIbl U UX COCTUHEHUS.



MeTa/uibl M UX COeIHMHEHUS

OO0miast xapakTepuCTUKa XUMHUYECKHUX OJJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU WX
nonoxkeHus B [lepronnueckoit cucreme XxumMudeckux 3nemeHToB . 1. MenneneeBa u cTpoeHuUs
atomoB. CTpoeHue MeTauioB. Mertaminyeckas CBsi3b M METaUIMYECKas KPUCTALUINYECKAst
pemeérka. OJEKTPOXUMUYECKUN pAl HANpsDKEHU MeTauioB. PU3MYECKHME W XUMHUYECKHE
cBoiicTBa MeTayuioB. OOIIue crocoObl MmomydyeHus: MeTamioB. [IoHsITHE O KOPPO3HH METAIIOB,
OCHOBHBIE CITOCOOBI 3alUTHI UX OT Koppo3uu. CIuiaBsl (CTalb, UyTyH, JIOPATIOMUHUNA, OpOH3a) U
WX PUMEHEHHE B OBITY W MPOMBIILICHHOCTH.

[[lenounbie meTamuibl: oOKEeHUE B [leproanueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenpaeneeBa, CTpO€HHE UX aTOMOB, HAXOXAEHUE B Ipupojae. OU3NUecCKne U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanusi). OKCUABI U TUAPOKCUABI HATpUA U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COECIMHEHUM.

[[leouyHO3eMeNbHBIE METa/UIbl MarHuid W Kajabluid: mojoxxkeHue B Ilepumomnueckoit
cuctemMe xummuueckux siaeMeHToB . U. MengeneeBa, cTpoeHHME MX aTOMOB, HAaXO0XJIEHHUE B
npupoge. Pu3nueckue U XMMUYECKHUE CBOICTBA MarHus W Kanblus. BaxuHeimmue coeauHEHUs
KabIust (OKCHU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoit cucrtemMe xumudeckux snementoB [ .
MenneneeBa, CTpOEHHE aTOMa, HaxOXAeHUE B mpupoae. Ouznueckne 1 XMMAYECKUE CBOMCTBA
ATIOMUHUSA. AM(OTEpPHBIE CBOMCTBA OKCUA U TUIPOKCHUIA AITFOMUHUS.

Kenezo: mnonoxkenue B Ilepuogmueckoil cucreme xuMuueckux odiaemeHToB [[. U.
MenneneeBa, CTpOEHHE aTOMa, HaxoXAeHUE B mpupojae. Ouznueckne 1 XMMAYECKUE CBOMCTBA
xene3a. Okcunpl, ruapokcuasl U conu xkenesa (II) m xemesa (III), mx cocras, cBoiicTBa U
MOJIyYEHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMIIEHHE C O0OpasllaMd METaJJIOB M CIUIABOB, WX (PU3UYECKHMMH CBOWCTBaMH,
M3y4YeHUE pe3yJbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJIB30BaHUE BUIEOMATEPHAIIOB),
0CcOOEHHOCTEH B3aUMOJICHCTBHUS OKCHIA KAJIBIMS U HATPHUS C BOJOH (BO3MOXKHO MCIIOJIb30BaHHUE
BHUJICOMATEPHAJIOB), MCCIEIOBAHUE CBOWCTB >KECTKOM BOJBI, Ipollecca TOPEHHUs Keie3a B
KHCIIOpoJie  (BO3MOXXHO  HWCIIOJIb30BAaHWE  BUIEOMATEPHANIOB), TMPU3HAKOB  IPOTCKAHUS
KaueCTBEHHBIX peaKIMii Ha WOHBI: MarHus, Kaubllus, aJIOMUHUS, IIMHKA, kene3a (1) u xenesza
(I11), memqm (1), HAOMrOICHME W OMKCAHKUE MPOIIECCOB OKPAIIMBAHMS TJIAMEHU MOHAMHU HATPHS,
Kaliusl U KaJblus (BO3MOXHO HCIIOJIb30BAaHHE BUACOMATEPUATIOB), UCCIEIOBAaHIE aM(OTEPHBIX
CBOMCTB T'HJPOKCHAA aTIOMUHMS U TUAPOKCHIA LIUHKA, PEIICHHUE YKCIIEPUMEHTAIbHBIX 3a7a4 0
Teme «BaxkHelme MeTalIbl U UX COCTUHEHUSD.

XuMHus M OKpyKaoLias cpeaa

BemectBa n Marepuansl B TOBCEJHEBHOM KU3HM 4YeJIOBEKa. be30macHoe MCIOIb30BaHNE
BEIIECTB M XHWMHUUYECKHX peaknuii B ObITy. [lepBas momomp Npu XUMHUYECKUX OXKOTaxX H
OTpaBJICHUSX.

XuMudeckoe 3arps3HeHHe OKpysKarolen cpepl (MpeaeiabHas JOMyCcTUMas KOHIEHTpaus
Bemiects, nanee — [1/IK). Ponb XxuMuu B pemieHN# KOJIOTHIECKUX PoOIIeM.

Xumuueckuii Ixcnepumenm:

M3y4eHHEe 00pa3IoB MAaTePUAIIOB (CTEKIIO, CIIJIaBbI METAJLIOB, IIOJITMMEPHBIC MAaTEPUAITHI ).

Meosicnpeomemnuwie céasu

Peanu3anus MexnpeIMeTHBIX CBSA3€H MpPU U3YyYEHWH XMMHUHU B 9 Kilacce OCYIIECTBISETCA
4yepe3 HWCTOJb30BaHHE KakK OOMMWX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK H TIOHSTHH,
SIBJISIFOLIUXCSI CACTEMHBIMU JIJ1s1 OTAEIBbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OOmre ecTeCTBEHHO-HAYYHbIC TOHSATHUS: HAydHbIM (DaKT, THIOTE3a, 3aKOH, TEOpHs,
aHaJIu3, CUHTE3, KJTacCU(UKAIHS, MIEPUOANYHOCTb, HaOJII0IeHuE, JKCIIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHE, MOJIEIb, SIBIICHUE, TApHUKOBBIN 3(deKT, TeXHOIOTHS, MaTepHabl.

dusnka: Marepus, aToM, O3JICKTPOH, IPOTOH, HEWTPOH, WOH, HYKIHUJ, H30TOIIbI,
PaaOaKTUBHOCTD, MOIJICKYJIa, 3HCKTpI/I‘-IeCKHﬁ 3apAan, IMPOBOJHUKH, MOJIYIIPOBOAHUKM,
JIMJIEKTPUKH, (OTOJIEMEHT, BEIIECTBO, TEN0, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBa, Ias,
pacTBOp, PacTBOPHUMOCTb, KPHCTAJUTMYECKAsh pEIIETKA, CIUTaBbl, (DU3NYECKUE BEIUYHHBI,
CANHUIIBI UBMCPCHUS, KOCMHUYCCKOC MPOCTPAHCTBO, IIJIAHCTHI, 3Bé3,Z[BI, COJIHLIC.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMA, MHUHEPAJIbHBIC YI0OpEHUS,
MHKPOI3JICMCHTBI, MAKPO3JICMCHTBI, MUTATCJIbHBIC BEIICCTBA.

l'eorpadus: armocdepa, rtuapocdepa, MHHEpPAIB, TOPHBIE IOPOABI, IIOJIC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHsA NMPOT'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATDI

JIndHOCTHBIE pE3yJbTaThl OCBOEHHS MPOTPaMMBI OCHOBHOTO 00IIero o0pa3oBaHUs
JOCTUTa0TCs B X0/1€ 00y4eHUs] XMMUU B €IMHCTBE YUeOHOW M BOCIIMTATENILHON JIEATEIbHOCTH B
COOTBETCTBUM C  TPAJWLUOHHBIMH POCCUHCKMMH  COLMOKYJIBTYPHBIMH M  JYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMU, MPUHATHIMH B OOIIECTBE MpaBUJIAMH U HOPMaMH IOBEICHHUS U
CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIN3ALUN 00YYarOLIIXCS.

JIn4HOCTHBIE pE3yJbTaThl OTPAXKalOT TOTOBHOCTb OOYYaroIIMXCS PYKOBOJACTBOBAThHCS
CUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTAIMil M pacIIMpeHHE OIbITa AEATEIbHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTPpHOTHYECKOr0 BOCIIUTAHUSA

LIEHHOCTHOT'O OTHOLIEHHs K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY M HAyYHOMY
HacJle/Il0, TOHUMAaHMs 3HA4YeHUs XMMUYECKOH HayKd B JKM3HH COBPEMEHHOrO OOIIecTBa,
CIOCOOHOCTH BJaJIeTh JOCTOBEPHOH HMH(pOpMaIMeld O MepeioBbIX JOCTHKEHHUSIX M OTKPBITUSAX
MHUpPOBOW M OTEYECTBECHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoiicTBe
MUpa 1 001IecTBa;

2) rpaKIaHCKOI0 BOCIINTAHMSA:

IIPEJICTABICHUS O COLMAIBHBIX HOPMax M IPAaBWJIAX MEXKJIMYHOCTHBIX OTHOIICHHU B
KOJJIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM, yueOHO-
HCCIIeI0BAaTEIbCKON, TBOPUYECKOI U APYTUX BHJAX JEATEIbHOCTH, TOTOBHOCTH K pa3sHOOOpa3HOM
COBMECTHOH JEATEIbHOCTH NPU BBINOJHEHUU Yy4eOHBIX, NMO3HABATEIbHBIX 337134, BBINOJIHEHUH
XMUMHUYECKUX SKCIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHIO
¥ B3aMMOIOMOIIM B TpoLecCe ATOH yuyeOHOM AeATeNbHOCTH, TOTOBHOCTH OLEHMBATH CBOE
MOBE/ICHWE U TOCTYNKH CBOUX TOBApHILIEH C MO3ULMU HPABCTBEHHBIX U IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS ITOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHUPOBO33PEHYECKUE  MPEJCTABICHHUS O  BEIIECTBE M  XMMHUYECKOM  peakluu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBISIOLIME OCHOBY IUIA
[IOHUMaHMA  CYIIHOCTM HAy4yHOM KapTMHBl MHpa, TpEeACTaBIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI IIPUPOJIbI, B3AUMOCBSA3SIX UYEJIOBEKa C NMPUPOAHOM CpenoH, O POIU
XVUMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHbIE Ha IOJyY€HHWE HOBBIX 3HAHMM IO XHWMHUH,
HeoOXoauMble 11 OOBSCHEHUS HaONI0IaeMbIX MPOLIECCOB U SIBICHUMN, I103HABATENIbHOM,
MH(POPMALIMOHHON M YUTATENbCKON KYJBTYPBhl, B TOM YHCJIE HABBIKOB CAMOCTOSTENILHON paOOThI
C y4eOHBIMU TEKCTaMH, CIIPAaBOYHOM JIHUTEpaTypoH, JOCTYMHBIMU TEXHMYECKUMHU CpEACTBAMHU
MH(POPMALIMOHHBIX TEXHOJIOTUH;

uHTEepec K OOyUeHHMIO M TO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIHOCOOHOCTH K
camM000pa30BaHMIO, MPOEKTHON M HMCCIEN0BATENbCKON NEATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHUE IIEHHOCTH JKHU3HM, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 370POBBIO,
YCTaHOBKM Ha 37I0POBbIM 00pa3 JKU3HH, OCO3HAHUE IOCIEICTBUM M HENPHUATHE BPEIHBIX
MpUBBIYEK (YMOTPEOSECHUS alKOrojisi, HapKOTUKOB, KYypEeHHs), HEOOXOAMMOCTH COOJIOJEHUS



npaBuil 0€30MacHOCTH MpU OOpalleHMH ¢ XMMHYECKHMMH BeELIeCTBaMHU B OBITY U peaJbHOM
KHU3HU;

5) TpyA0BOro BOCIMTAHUSA:

MHTEpeC K MPAaKTHUECKOMY M3yUeHHUI0 Mpodeccuil U TpyAa pa3IndHOro poja, YBaXeHHE K
Tpyoy M pe3yjibTaTaM TPYJIOBOM JEATEIbHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHUS
MpEeIMETHBIX 3HAHWW 1O XHUMHH, OCO3HAaHHBIA BBHIOOP WHAMBHUAYAIbHON TPAaeKTOPHH
MPOJOHKEHU 00pa3oBaHUsl C Y4ETOM IUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, yCrmeurHoil mpoQecCuoHanbHON AeATeNbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHN, TOTOBHOCTh aJallTUPOBATHCS B TPOGECCUOHATILHOM Cpejie;

6) 3x0/10rMYECcKOro BOCIIUTAHUS:

9KOJIOTMYECKH 1I€JIeCO00pa3HOe OTHOILIEHUE K MPUPOJE KaK UCTOYHMKY KU3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAHMS, MOHMMaHHE LIEHHOCTH 3J0POBOro M Oe3omacHoro obpasza *XKHU3HWU,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PH3MUECKOMY U ICUXMYECKOMY 370POBbIO,
OCO3HAHUE LIEHHOCTU COOJIIO/ICHUS MPaBUJI OE€30MaCHOTO MOBEACHUs MPU paboTe ¢ BEleCTBaMH,
a TaKXe B CUTYaIUAX, YTPOKAIOLIUX 3J0POBBIO U JKU3HU JIIOACH;

CIOCOOHOCTH TPUMEHATh 3HAHUS, MOJy4daeMble NMPH M3YyYCHUH XUMHH, Ui PEIICHHS
3a]1a4, CBSI3aHHBIX C OKPY>KAIOIIEN IPUPOIHOM CPEOM, I MOBBIILIEHUS YPOBHS IKOJIOTHYECKOU
KYJIbTYpBI, OCO3HAHUS TJIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTeH MX perIeHus
MIOCPEACTBOM METOJIOB XMMHHU, IKOJIOTMYECKOTO MBILIUIEHUS, YMEHHUS PYKOBOJCTBOBATHCSI UM B
MO3HABATEJIbHOM, KOMMYHHKATUBHON M COLMATIbHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampenMETHBIX pE3yJNbTATOB BBIACISIOT 3HAUMMBIE ISl (POPMHpPOBAHUS
MHPOBO33pEHUsI OOIICHAYYHbIE TMOHATHUS (3aKOH, TEOpUSs, MPUHIINI, THIOTe3a, GakT, cucTeMa,
IpoIiecC, SKCIEPUMEHT U JIPYroe.), KOTOpble UCHOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O
LIEJIOCTHOW HAyYyHOW KapTHUHE MHpa, U yHHMBEpCalbHble YUeOHbIE NEHCTBUS (II03HABATEJIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble OOECHeunBaOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITETFHOMY TUIAHUPOBAHUIO U OCYLIECTBIICHUIO YU€OHOU JesITeNbHOCTH.

Ilo3naBaTe/bHbIE YHMBepPCcAJIbHbIE YUeOHbIe AelicTBUS

Bba3oBble Jiornueckue AeicTBHA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIICHUS NPU OCBOCHHMHM 3HAHMIL:
pacKpblBaTh CMBICI XMMHMYECKUX MOHITHHA (BBIOEJIATh MX XapakTEpHblE IPHU3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBS3b C APYTUMH MOHATUSMH), UCIIOJIB30BAaTh MOHATUS Il OOBSICHEHUS
OTIENbHBIX (DaKTOB M SBJICHUH, BBHIOMpPATh OCHOBAHMS U KPUTEPUH IS KilaccU(UKALUU
XUMHMUYECKHX BEIIECTB U XUMHUUYECKUX PEaKIUil, yCTaHABIUBATh PUYUHHO-CIIEACTBEHHBIE CBSI3U
MeX1y O0BEKTaMH U3y4eHUs, CTPOUTD JIOTUYECKUE PACCYXKIeHUS (MHIyKTUBHBIC, IEAYKTUBHBIE,
10 aHAJIOTHH), AeNaTh BBIBOJbI U 3aKIIOUCHHUS;

yMEHHE MPHUMEHSTh B IMPOLIECCE MO3HAHUS MOHATHUSA (MpeIMETHbIE U MeTalpeIMEeTHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, HCIIOJIb3yeMble B XHMHH, MPEOOpPa3OBHIBATH HIMPOKO
IIPUMEHSEMbIE B XMMHUU MOJIENIbHBIE MPEACTABICHUS — XMMHUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMUYecKkas (GopMysia M ypaBHEHHE XUMHUYECKOW peakIuu — TMpU pelieHuH Yy4eOHO-
MO3HABATENIbHBIX 3a/7ad, C Y4Y€TOM OTHX MOJEIbHBIX MPEICTABICHUN BBISBISTH WU
XapaKTepU30BaTh CYIECTBEHHbIE MPU3HAKHA HM3Y4YaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKUX pPeaKLU, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUYHMHHO-CJIEICTBEHHBIE CBSI3U U
MIPOTUBOPEUHS B U3yUaEMBbIX MPOIECCaX U SIBICHUSX.

Ba3oBble ucciaenoBarebCcKkue 1eCTBHA:



yYMEHHE HCTOIbh30BaTh MMOCTABICHHBIC BOMPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS, a
Takke B KadecTBE OCHOBBI I (POPMHUPOBAHUS THIOTE3bl IO TPOBEPKE MPABWIBHOCTH
BBICKA3bIBAEMBIX CYKICHHIA,

MPUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M TPOBEIACHHUIO YUYEHHYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM IPOIECCa, CAMOCTOATEIBHO TIPOTHO3HPOBATH €ro
pe3ynbTaT, (OopMyIHUpoBaTh OOOOIIEHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIETOBAHMsI, COCTABIIATh OTUET O MPOAETaHHON padoTe.

Padora ¢ unopmanmeii:

yMEHHE BBIOUPATh, aHATM3UPOBATH U UHTEPIIPETHPOBATH HHGOPMAITUIO PA3TUYHBIX BUI0B
1 (OpM TIPEICTABICHHUS, TTOJTy9IaeMyI0 U3 Pa3HBIX HCTOYHUKOB (HAYyYHO-TIOMYJISIPHAS TUTEpaTypa
XUMHYECKOTO COJIEpKaHUs, CIPaBOYHBIE TocoOms, pecypchl HWHTepHeTa), KPUTUYCCKU
OLIEHMBATh MIPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE IPUMEHSATh Pa3IUIHBIC METOJIBI M 3aITPOCHI TIPH IMIOUCKE B 0TOOpEe WH(POPMAITUU U
COOTBETCTBYIOIIUX JTAaHHBIX, HEOOXOAUMBIX ISl BHITIOTHEHUS] YUEOHBIX U MO3HABATENIbHBIX 33/1a4
ONpeAeNnEéHHOr0 THUIA, MPHOOpETEeHHE OmMbIiTa B OOJACTH HCHOIB30BaHUS HH(GOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHM, OBJIAJICHHE KYyIbTYPO aKTHBHOTO MCIOJIB30BAHUS PA3ITUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHMANBHYIO (OopMy MpeacTaBIeHUS
nHGOPMAIMN W WILTIOCTPUPOBATH pEIIaeMble 3aadll HECIOXHBIMA CXEMaMH, JuarpaMmMmamu,
apyrumu popMamu rpaduku ¥ IX KOMOMHALIUSIMH,

yMEHHE HCMOJIb30BaTh W aHAIM3UPOBATH B MpoIlecce YYeOHON U HCCieI0BaTeIbCKOU
JEATEILHOCTA WH()OPMAIIHIO O BIMSIHAH IMPOMBIIIIEHHOCTH, CEJIbCKOTO X03SMCTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPY KAIOIIeH MPUPOAHOMN CPeIbl.

KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHUS 3aJlaBaTh BOIPOCHl (B XoJe nauamora W (WiaM) AUCKYCCHUHU) IO CYLIECTBY
oOcyxxgaeMoli TeMbl, (HOPMYJIHPOBATh CBOM TNPEIIOKECHUS OTHOCHUTENHHO BBITIOTHCHHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUS TPECTABIISATE MOMyUYESHHBIC PE3yIbTAThl MO3HABATEIILHOMN IEATETHHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3eHTAIMI0 pPEe3yJbTaTOB BBIMOJHEHUS XHWMHUYECKOTO
JKCIepuMeHTa (71abopaTOPHOTO OMbITa, JTAOOPATOPHOM PabOTHl MO HCCICTOBAHUIO CBOWCTB
BEIIECTB, Y41€OHOTO MPOEKTA);

yMEHHS y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABATEIbHOMN U
HCCIIEIOBATENLCKON NEATENHbHOCTH MPU PEIICHHH BO3HUKAIOIIUX MPOOJIEM HAa OCHOBE Yyu€Ta
OOIIMX HMHTEPECOB M COTJACOBaHUs MO3MIMKA (00CYX)AeHHS, OOMEH MHEHUSMH, «MO3TOBBIC
IITYPMBI», KOOPAWHALNS COBMECTHBIX JICUCTBHM, ONPEICIICHHE KPUTEPUEB TI0 OIIEHKE KayecTBa
BEITIOJTHCHHOW PaOOTHI U IPYTHE).

PeryasiTuBHble YHHBepcaJibHble yUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSTEIBHO OMPEICSISITh MU JACITeIbHOCTH, TUIAHUPOBATh, OCYIICCTBIIATD,
KOHTPOJIMPOBATh W TMPU HEOOXOJWMOCTH KOPPEKTUPOBATH CBOKO JESTENILHOCTh, BHIOUPAThH
HaubOosnee H¢¢eKTUBHbIE CHOCOOBI pelIieHHus Y4eOHbIX U TO3HaBaTeNbHBIX  3a/ad,
CaMOCTOSITENTLHO COCTaBIISATh WJIM KOPPEKTUPOBATH MPEUIOKCHHBINH aNTOPUTM JCHCTBHMA TPH
BHITIOTHEHUH 3aJ]aHU C Y4ETOM TMOJNYyYeHHS HOBBIX 3HAHUKW 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX W PEAKIIHMIX, OIICHUBATh COOTBETCTBHE IMOJIyYCHHOTO Pe3ysIbTaTa 3asiBICHHOU Iy,
YMEHHE HCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IIPE/IJIaraeMbIe B YCIIOBUU 3aJaHUI.

MHNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yIbTATOB TI0 OCBOCHHIO OOS3aTEIBHOTO COACPIKaHUS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil pabouelt mporpaMmoi, BBIACISIOT: OCBOCHHBIE



o0yyarolMMHUCsS Hay4Hble 3HAHUsS, yMEHHUS M CIOCOObI JeicTBuH, cnenuduyeckue s
npeaMeTHOW oOnactu «XUMHS», BUIBl ACSITEIBHOCTU IO IMOJIYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETALNN, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalHsX.

K xoHuy oOydeHus B 8 kJiacce IpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh c(hOPMUPOBAHHOCTH Y 00YHYAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TMOHATHH: aTOM, MOJIEKyJa, XUMUYECKUI
AJIEMEHT, TMPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, CMech (OAHOpOAHAs U
HEOJHOPOJIHAsI), BAJIEHTHOCTh, OTHOCHUTENbHAs AaTOMHAas M MOJIEKYJsipHash Macca,
KOJIMYECTBO BEILECTBA, MOJb, MOJSpHAas Macca, MaccoBas JIOJIsI XUMHUYECKOTO
3JIEMEHTAa B COEAMHEHHMH, MOJISIPHBIM O00BEM, OKCHJ, KHUCIOTa, OCHOBAHHE, COJIb,
AIEKTPOOTPHUIIATEIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peaKIus, Kiaccuduxanus
peaxiuii: peakiuu COeIMHEHUS, PeaKkIu Pa3IoKeHHs, peaKluy 3aMEeIleHUs], peakuu
oOMeHa, 3K30- ¥ IHJA0TEPMUYECKUE PEAKINH, TeII0BON 3((eKT peakuuu, siipo aroma,
ANIEKTPOHHBIN CIION aroma, aToMHas OpOWTanb, pajuyCc aromMa, XUMHUYECKas CBS3b,
MOJIIpHAsl M HETOJIApHasl KOBAJIGHTHAs CBSI3b, MOHHASA CBS3b, MOH, KaTHOH, aHHOH,
pacTBOp, MaccoBasi 10715 BeulecTBa (IIPOLIEHTHAS KOHIIEHTPALIUs) B pACTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHATUA U MPUMEHATH 3TU
MTOHSTHUS TIPU OTIMCAHUH BEIIECTB U UX MPEBPAIICHUI;

UCTIONIb30BAaTh XMMHYECKYI0 CHMBOJIUKY JJIsi COCTaBJICHHS (OPMYJT BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIHIL;

OTIpEeNeNsATh BAJICHTHOCTh AaTOMOB JJEMEHTOB B OWHAPHBIX COCIUHECHUSX, CTECTICHBb
OKHUCIIEHUSI DJIEMEHTOB B OWHApHBIX COCIUHEHMSIX, MPUHAIJICKHOCTh BEIIECTB K
onpefenéHHOMY Kjaccy COeQUHeHM 1o QopmynaMm, BHI XUMHUYECKOW CBSI3U
(KoBaJieHTHasl U MOHHAs) B HEOPTAaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMbicha [lepuoguueckoro 3akona J[. M. MenaeneeBa: n1eMOHCTpUPOBATH
MMOHUMAHUE TEPUOJANYECKON 3aBHCHMOCTH CBOMCTB XUMHUYECKHUX JJIEMEHTOB OT HX
nosnioxeHuss B Ilepumonuueckoit cucrteme, 3aKOHOB COXPAHEHHS] MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHs, 3aKOHAa ABOTaJipo;

OMHCHIBAaTh M XapakTepu3oBaTh TaOmmuHyio Qopmy I[lepumonnueckoir cucTeMbI
XUMHUYECKUX JJIEMEHTOB: pazNuyaTh MOHITHUS «TJIaBHas moAarpynmna (A-rpynma)» u
«moboynast monarpynmna (b-rpymma)», mameie u OojblIME MEPUOIBI, COOTHOCHUTH
0003HAYCHUs, KOTOpble UMEITCs B Tabmuie «llepuomanueckas cucreMa XUMHUYECKUX
sanemenToB Jl. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB
XUMHUYECKHUX DJEMEHTOB (cocTaB M 3apsal sjapa, oOllee YHCiIo DIIEKTPOHOB U
pacnpezielieHre UX Mo 3JIEKTPOHHBIM CII0AM);

KJIaCCU(UIIMPOBATh XMMHUYECKHE AJIEMEHThI, HEOPraHMUECKHE BEIeCTBA, XUMUYECKUE
peaknuu (10 YUCIY W COCTAaBY YUYacTBYIOIIUX B PEAKIMH BEIIECTB, MO TEILUIOBOMY
sbdexty);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XMUMHUYECKHE CBOWCTBA BELIECTB PA3NTUYHBIX
KJIaCCOB, TMOATBEpP)KJasi ONUCAHUE TMpUMEPAMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT HMX Kadye€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAICHUHN B PA3TUUYHBIX YCIOBUAX;
BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJII0 XUMHUYECKOI0 3JIeMeHTa 1o (GopMylie COeAMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI MO YPABHEHUIO XUMHUYECKOM peaklnu;



MPUMEHATH OCHOBHBIC OTEpAIlUN MBICTUTEIHFHOW NEATETHbHOCTH — aHaIN3 U CUHTES,
CpaBHEHHE, 0000IIeHNE, CHCTEMATH3aINIO, KIIACCU(PUKAIINIO, BBISIBICHUE TPUIMHHO--
CIICICTBEHHBIX CBSI3€H — IS M3yYEHHUS CBOWCTB BEIIECTB M XMUMHUYSCKHUX PEaKIUH,
€CTECTBEHHO-HAy4YHbIE ~ METOJbl  NO3HaHMA  —  HaOJIOJeHHE,  HU3MEpEHHeE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PeasbHbII U MBICICHHBIN);

Clie[oBaTh MpaBHJIaM TMOJb30BaHHUS XUMHUYECKOH TMOCYI0oM U  1abopaTopHBIM
o0opy/lOBaHUEM, a TaKKe MpaBHJIaM OOpalleHHs] C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKUHUSMHU TIO BBITIOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO TOTYUYEHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOIOPOAAa M KHCIOPOJa), MPUTOTOBICHHUIO
pacTBOpPOB € OMPEACIEHHON MacCOBOM A0JIEd PACTBOPEHHOIO BEUIECTBA, IJIAHUPOBATH
Y TIPOBOJMTH XUMHUYECKHE IKCIICPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIETOUeH U
KHCJIOT C TIOMOIIBI0 HMHIUKATOPOB (JIakmMyc, (peHomdTaaenH, METHIIOpaHX U IpyTHe).

K konny oOydeHus B 9 kjacce mpeaMETHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y 0OYHUAIOLIUXCSI YMEHUH:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHATHA: XUMUYECKUW HJIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, TPOCTOE BEILIECTBO, CI0KHOE BELIECTBO, BaJICHTHOCTD,
AJEKTPOOTPUILIATENIBHOCTh, CTENEHb OKUCIEHUS, XMMUYECKasl peaklus, XUMHUYecKas
CBSI3b, TEILIOBOU 3(PQEKT peakiuu, MOJIb, MOJISIPHBIA 00BEM, pacTBOP, ICKTPOIIHTHI,
HEDJICKTPOJIUTHI, DJICKTPOJUTHYSCKAS JTUCCOIMAIUS, pEaKIMd HMOHHOTO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBecHe, OOpaThMble U HeoOpaTHMble peakluw,
OKHCJITUTEIIbHO-BOCCTAHOBUTEIBHBIC ~ PEAKIMHM,  OKUCIUTENb,  BOCCTAaHOBUTEIb,
OKHCIIEHHE M BOCCTAHOBJICHHME, AalJIOTPOMus, aM(OTEPHOCTh, XHUMHUYECKas CBS3b
(koBaJleHTHasi, MOHHAs, MeETaJNIMYecKas), KpPUCTAJUITMUECKas pemérka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKON peakiuH, MpeAesIbHO JOMyCTUMAas
koHueHntpanus [1/IK Bemectna;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKHX TMOHATUA U TMPUMEHATH 3TH
MIOHSITHUS TIPU OTMCAHUY BEIIECTB U UX MPEBPAIICHUI;

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY JJIsi COCTaBi€HUS (OpPMYT BELIECTB U
YpPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEeNeNsITh BAJEHTHOCTh W CTENEHb OKHUCIEHHS XUMHUYECKUX JJIEMEHTOB B
COCIMHEHMSIX Pa3JIMYHOTO COCTaBa, IPUHAIUICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCy COEJMHEHUH 1o (opMyliaM, BUJ XUMHUYECKOW CBSI3U (KOBAJIGHTHAsl, MOHHA,
MeTaJuIMuecKasi) B HEOPraHMYECKUX COEIMHEHHUSX, 3apsi HOHAa MO XUMHUYECKOU
dbopMyIte, XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHWYCCKUX COCIUHEHWH, THII
KPUCTAJUTMYECKOM PEIIETKA KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbica [lepuoanueckoro 3akona JI. . MeHnneneeBa U 1eMOHCTPUPOBATH
€ro MOHMMAaHWE: OMKCHIBATh M XapaKTEPH30BaTh TaOIMuHyI0 (opmy [leprogmueckoit
CUCTEMbl XMMHMYECKUX DIIEMEHTOB: paszNuyaTh MOHATHS «IJIaBHas moArpymma (A-
rpymnma)y W «mobounas mnoxarpymma (b-rpymma)», Manaeie w OONBIIHE TIEPHOIBI,
COOTHOCUTh OOO3HAYCHHs, KOTOpbIE HWMEIOTCS B TEPUOAUYECKOW Tabnuie, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o0Iee YUCIIo MEKTPOHOB U paclpeesieHue UX MO 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B W3MCHEHHWU CBOWCTB DJEMEHTOB M UX
COEIMHEHMI B Ipejesiax MajblX MEPUOJIOB U IJIaBHBIX MOArPYII C YYETOM CTPOCHMS
UX aTOMOB;



KIIACCU(PUITUPOBATh XUMHUYECKHE IJIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMUYECKUE
peakuuu (IO YUCIY W COCTaBY YYacTBYIOIIUX B PEAKIMH BEIIECTB, MO TEILUIOBOMY
3¢ ey, Mo N3MEHEHUIO CTETICHEH OKUCIICHUS XUMHUYECKHUX JJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOMMEe M CHenupUISCKUe XUMHUYECKHE CBONCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIK/Asl OMMMCAHUE TTPUMEPAMH MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJISATh YPAaBHEHUS AJIEKTPOIUTUUECKON AUCCOIMAIIMK KUCIIOT, IIeJo4eil u comeil,
MIOJIHBIE M COKpAIIEHHBIE YPABHEHUS PEaKkIMii HIOHHOTO 0OMeHa, ypaBHEHHS PEaKIuH,
MOATBEP)KJAOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJy BelleCTBaMU
Pa3IUYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHMI TMOCPEACTBOM
COCTaBJICHHSI 3JIEKTPOHHOTO OanaHca ATHX PEeaKIuii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTU OT WX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUSI XUMUUYECKUX MPEBPAILICHUH B Pa3INYHBIX YCIOBUSAX;

BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO I MOJISPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTTII0 XUMHUYECKOT0 dJIeMEHTa 1o (opMyJie COSANHEHHUS, MACCOBYIO JIOJIFO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM pEeaKIuu;

COONIONAaTh TpaBWIa IIOJIb30BAHHUS XUMHUYECKOW TOCYIOW W J1ab0paTOpHBIM
o0opy/oBaHWEM, a TakKe MpaBWiIa OOpAlICHHsS] C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU MO BBIIOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYYEHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAYeCTBEHHBIN COCTaB PAa3IMYHBIX BEIIECTB:
pacrmo3HaBaTh ONBITHBIM MyTEM XJIOPHI-, OpOMHUI-, MOIUI-, KapOoHaT-, docdar-,
CWIMKAT-, Cylb(}ar-, TUAPOKCUI-HOHBI, KATHOHBI AMMOHHUS W HOHBI HM3YYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJAHBIX PAaCTBOPaX HEOPTAHMUECKUX BEIIECTB;
MIPUMEHSATH OCHOBHBIE OTEPAIMH MBICIUTEILHON AEATEIHHOCTU — aHAU3 M CUHTE3,
CpaBHEHHE, O00O0OIIEHUE, CHCTEMAaTU3alldI0, BBISBICHUEC MPUIMHHO-CIICICTBCHHBIX
CBA3€H — /U1 HM3YyYEHHs CBOMCTB BEIIECTB M XMMHYECKUX PEAKIUH, €CTECTBEHHO-
Hay4YHbICE METOABl TO3HAHWS — HAOJIOJEHWEe, W3MEPEHHE, MOJICIHPOBAHUE,
HKCIIEPUMEHT (peajbHbI U MBICTCHHBIH ).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIIACC
Kosan4yecTBo 4yacoB JJIeKTPOHHBbIE
Ne | HaummeHoBaHme
(uudpossbie)
n/ pa3iejioB U TeEM Bcecer | KoHTpoabH IIpakTH4eck
o0pa3oBaTe/bHbIEC
n NnmporpamMmsl 0 ble padoThI ue padoThl
pecypchl
Paszgea 1. IlepBoHayaibHble XMMHUYECKHE TOHATHS
Xumuss —
0
— bmorera LIOK
1.1 . 5 0 2 https://m.edsoo.ru/7f418
MPAKTHYECKOMN
3¢
JIeATeTLHOCTH
YenoBeKa
BemectBa u bubnuorexa [JOK
1.2 XUMUYECKUE 15 1 1 https://m.edsoo.ru/7f418
peakuuu 37c
Hroro no pazgeny 20
Paspnen 2. BaxkHeilume npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
B .
KOZIZXO bubmuoreka [JOK
UCI .
2.1 POA 6 https://m.edsoo.ru/7f418
[Tonsitue 06
37¢c
OKCHJIaX
Bonopoa.Ilonstu bubnunoreka [JOK
2.2 € 0 KUCJIOTaX U 8 0 https://m.edsoo.ru/7f418
COJISIX 37c
Bona. PactBopsl. bu6mmoreka [IOK
2.3 [Tonsitue 06 5 0 1 https://m.edsoo.ru/7f418
OCHOBaHUIX 37c
o
K;;‘:Z?He Bu6miorexa [TOK
2.4 11 1 1 https://m.edsoo.ru/7f418
HEOPraHUYECKUX
y 37¢c
COEIMHEHUI
Hroro no pasneny 30

Pa3nes 3. Ilepuoanyecknii 3axkoH u Ilepuoanyeckas cucrema xXumMmu4eckux 3aemenrton /1. H.
Menpgeseesa. CtpoeHue aToM0B. XUMHYeCKas CBA3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIEC

peakuuu
3.1 [Tepuoanueckuit 7 1 0 bu6mmoreka [IOK
3aKOH U https://m.edsoo.ru/7f418




[Tepuoanueckas

cucremMa
XUMUYECKUX 3
anemenToB /1. U. —
Menneneesna.
Crpoenue atoma
XumMmunyeckas
CBSI3b. bu6mmoreka [IOK
3.2 OKUCIUTENBHO- 8 https://m.edsoo.ru/7f418
BOCCTAaHOBHUTEIBH 37c
BIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pazneny 15 https://m.edsoo.ru/7f418
37c
Ha3Banue mony.si
bubmnoreka IJOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBIIEE
KOJIMYECTBO 68
YACOB IIO

[NPOTPAMME




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne | HammeHoBaHue
(undposbie)
n/ pa3fiejioB U TEM Bcecer | Kontpoabn IIpakTH4eck
o0pa3oBaTte/ibHbIE
n nporpaMmMsbl 0 ble padoThI ue padoTbl
pecypcsl
Pa3zgea 1. BemecTBo 1 XUMHYECKHEe peaKIun
[ToBTOpEeHue n
yriryoJieHue bu6mmoreka [{OK
1.1 3HAHWHA OCHOBHBIX 5 1 1 https://m.edsoo.ru/7f41a
pasnemnoB Kypca 8 636
KJiacca
OcHOBHBIE
3aKOHOMEPHOCTHU bubmiorexa LHOK
1.2 p 4 https://m.edsoo.ru/7f41a
XUMUYCCKHUX
N 636
peakiuit
DNEKTPOTUTHYECK
ast Iuccouuanusl. bubmuoreka [JOK
1.3 XHUMHUCCKHE 8 0 1 https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBopax
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M MX COeTHHEHUSI
OO6mmas
i:li a;::f f;;HKa bubmuoreka [JOK
2.1 4 1 1 https://m.edsoo.ru/7f41a
aneMeHTOB VIIA-
636
TPYTIIBL
I'amorensl
OO6mas
XapaKTeeffCTHKa bubnuoreka LIOK
XUMUYCCKUX
2.2 6 1 https://m.edsoo.ru/7f41a
aneMeHToB VIA- 636
rpynnsl. Cepa u T
€€ COeIMHCHUS
2.3 O6mas 7 1 bu6mmoreka [JOK
XapaKTepUCTHKA https://m.edsoo.ru/7f41a
XUMHYECKHUX 636
3J1eMEeHTOB V A-
rpynnsl. A30T,
dbocdop u ux




COCINMHCHMUA

OOmas
XapaKTEPUCTHKA
XUMHYECKHAX

24 anemeHToB IVA-

Y KPEMHUU U UX

COCINMHCHMUA

rpynnsl. YTiaepon

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a
636

Uroro no pazneny

25

Pa3zgen 3. MeTaJUIBI M BX CO€ITHHEHUS

OOmne cBoiicTBa Bubnnorexa LIOK

3.1 HI 4 https://m.edsoo.ru/7f41a
METaJIOB

636

Baxwuetimue bubmuoreka [JOK

32 MeETaJUIbl ¥ UX 16 https://m.edsoo.ru/7f41a
COCIUHEHUS 636

Hroro no pazneny 20

Pa3nen 4. Xumus u oxkpy:xaiomas cpeaa

BemtectBa u bub6mmoreka [JOK
4.1 MaTepuaibl B 3 https://m.edsoo.ru/7f41a
YKU3HU YEJIOBEKA 636
Hroro no pazneny 3
bubmuoreka [JOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f41a
636
OBUIEE
KOJIMYECTBO 68
YACOB 1O

[NPOT'PAMME







INOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
N KosmmyecTBo yacos Nara DJIeKTPOHHBIE HH(PPOBBIE
B Tema YpokKa KOHTpOJ’[LHb] HpaKTuqecmle 06pa30BaTeJIBHLIe
n/n Bcero U3yYeHUs
e padoThbl padoThbI pecypcbl
) [Ipenmer xumuu. Pons xumun B | 01.09.202 but6mmoreka [{OK
JKU3HM uesoBeka. Tena v BelecTBa 3 o https://m.edsoo.ru/ff0d210c
) IlonsaTue o MeTomax mMo3HaHUA B 1 05.09.202 bu6nuoreka [JOK
XUMUHU 3 https://m.edsoo.ru/ff0d227e
[IpakTuyeckas padora Ne 1
3 «prlBI/IJ'Ia paboThl B 1abopaTopuu U | 08.09.202 bubnuoreka [IOK
npuémMBbl OOpAIEHUS C 3 https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAHHEM)»
4 YucThie BEIIECTBA U CMECH. ) 1 12.09.202 bubmuoreka [JOK
CriocoOsI pa3aeneHus: cMecei 3 https://m.edsoo.ru/ff0d26ca
5 EII’):; T;ZGI{CI;(; 1132?:;1(}1 1? uMepe 1 1509202 | Dromorexa lOK
: . PHMED o https://m.edsoo.ru/ff0d28¢8
OUYMCTKHU MOBApEHHOM COJIN)» 3
bubmuoreka [JOK
A 1 19.09.202
6 TOMBE M MOTICIYIIH 3 https://m.edsoo.ru/ff0d2a6¢
. XUMHYECKHUE DJIEMEHTHI. 3HAKH | 2.09.202 but6mmoreka [JOK

(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB

3

https://m.edsoo.ru/ff0d2be8




bubnuoreka [[OK

XUMHUYECKUE YPaBHEHHUS

3

8 IT 26.09.202
POCTHIC H CIOAHHE BOlietTsa 3 https://m.edsoo.ru/ff0d2a6¢
but6mmoreka [{OK
A - 29.09.202
9 TOMHO-MOJIEKYJIIPHOE YICHUE 3 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
BEIECTB. XUMHUUEcKas hopmyIia. bubnuotexa [JOK
10 03.10.202
BajieHTHOCTh aTOMOB XMMHYECKHX 3 https://m.edsoo.ru/ff0d2eae
JJICMEHTOB
o gTHOCHTeHBHaH aTOMHAas Macca. 0610200 BuGmorexa [IOK
THOCHTCIbHA MOTICKYHPHaR T https://m.edsoo.ru/ff0d323¢
Macca 3
12 MaccoBas qoist XUMHYECKOTro 10.10.202 but6mmoreka [{OK
3JI€MEHTa B COCIMHEHUH 3 https://m.edsoo.ru/ff0d350c
13 KomnnuectBo BemecTtBa. MoJib. 13.10.202 but6mmoreka [JOK
MousipHast macca 3 https://m.edsoo.ru/ff0d5230
14 du3nUecKre U XUMUUYECKUE 17.10.202 but6mmoreka [{OK
SABIICHHSI. XUMHUYECKAas peaKIHs 3 https://m.edsoo.ru/ff0d37fa
15 [Ipu3naku n yCJIOBI/Is{v IIPOTEKaHUS 20.10.202 bubmuoteka [IOK
XUMUYECKUX PEAKITU 3 https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs! MAaCChl BEIIECTB. 24.10.202 bubnmnoreka [JOK

https://m.edsoo.ru/ff0d3b88




Breraucnenus KOJINYCCTBA, MaCChl

but6mmoreka [JOK

27.10.202
17 petiiecta 1o ypaBHteMM https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIHi 3
K
18 ;I;f CZE) ?jj: H;H);g: qe:zl;(meﬁnﬂ 0310202 | Promorexa lIOK
peard A P ’ o https://m.edsoo.ru/ff0d3{34
3aMeIIeHHs], OOMeHa) 3
M. B.JI — y4EHBI-
19 oH um?rﬁoiz(;o}z)@g qee?:: u 10.10.202 | Dromuorexa LOK
) e HuI T https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aINs 3HAaHUH 3
20 Kontponbnas padota Nel o reme 13.10.202 bubnuotexa [JOK
«BerecTBa 1 XUMHUYECKHE PEAKIIUM» 3 o https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
21 Bo3ayxa. Kucnopo 3JIEMCHT U 17.10.202 Bubmroteia LIOK
Hyxa. POA o https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H 3
Du3NYeCKNe U XUMUUCCKHE
2 CBOMCTBA KUCJIOpO/Ia (peaKiuu 20.10.202 bubnuotexa [JOK
okucienus, ropenue). [lonsatue o6 3 https://m.edsoo.ru/ff0d4614
OKCHJaxX
23 c;;: 0: Ij HOqueH: ’ Kﬂczopocia . 2410202 | DBrommoreia HOK
hi§ TOPUU U TIPOMBIIUICHHOCTH. .10.
patop P https://m.edsoo.ru/ff0d497a
IpumMeHeH#e KUCIopoaa 3
TemnoBoit 3¢ dexT XuMHUIecKou
24 peaKunHu, IIOHATUE O 2710202 bubnmnoreka [JOK
TEPMOXUMHUYECKOM YpaBHEHUH, 3 https://m.edsoo.ru/ff0d4790
9K30- M SHAOTEPMHUUYECKUX PEAKIIUIX
25 TomnuBo (HedTh, yroiab U MeTaH). bu6muoreka [IOK
3arpsi3HEHNE BO3/1yXa, CIOCOOHI €T0 31.10.202 https://m.edsoo.ru/ff0d4c4a




MMpCa0TBPAICHUA

[TpaxkTrueckas paborta Ne 3 o reme

but6mmoreka [{OK

2 I 03.11.202
6 «Ionyuenme u coonpanme . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3yUYEHHUE ero CBONCTBY 3
7 Bopopoa — anemeHT u npocroe 14.11.202 bubnuorexa [JOK
BelecTBo. HaxoxaeHue B mpupoe 3 T https://m.edsoo.ru/ff0d4dd0
s d)mvnqecxne u XI/IMI/I;I]eCKI/Ie 120 Bumorexa LJOK
CBOMULBA BONIOPOAA. LIPUMEHEHHE S https://m.edsoo.ru/ff0d4dd0
BOJIOpOAA 3
bubmuoreka [JOK
21.11.202
29| TomsTie 0 KHCHOTAX 1 coniX 5 https://m.edsoo.ru/ff0d50d2
30 Cnioco0slI osTy4eHus: BOAOPOia B 24.11.202 bubnmnoreka [JOK
nabopaTopuu 3 https://m.edsoo.ru/ff0d4dd0
y HﬁaKaneCKaﬂ pa(630Ta Ne 4 o Teme 25 11202 Bubmiorexa LIOK
(lonyHeHne | counpaHHe BOAOPOA3, o https://m.edsoo.ru/ff0d4{42
U3YYEHHUE €TI0 CBOMCTBY» 3
1 Mousipablit 00BEM razoB. 3aKOH 01.12.202 bubnuoteka [{IOK
ABorajipo 3 https://m.edsoo.ru/ff0d542¢
B TBa Tra3a 10 ero N3BeCTHOM A2,
. " Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WU 00BEMY 3
BHEHU WU HA OCHOB A2,
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHH ra30B 3




Dduznyeckue 1 XUMHUYECKHE

bubmuoreka [JOK

35 12.12.202
CBOICTBA BOJIBI 3 https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [lonsitue 00 15.12.200 bubnuorexa [JOK
WHIUKATOpax 3 https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTens.

37 HackllieHHbIe ¥ HEHACHIILICHHBIE 19.12.202 bubmmoreka [{OK
pacTBOpBl. MaccoBas 10J1s BEIECTBA 3 o https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[Ipaktuyeckas padora Ne 5 o Teme

13 «HpI/IFOTf)BJ'Ie?I/Ie paCTB?pOB C ) 2212202 bubnuoteka [{IOK
ornpeaenéHHON MaccoBOM Jjoei 3 https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA»

19 KonTponbnas padota Ne2 no teme 26.12.202 bubnuoreka L{IOK
«Kucnopon. Bogopox. Boga» 3 o https://m.edsoo.ru/ff0d6342

40 Oxkcuppl: cocTaB, KiaccupuKaius, 29.12.202 bubnuoreka [JOK
HOMEHKJIaTypa 3 https://m.edsoo.ru/ff0d664e

. [Tony4eHne u XUMHUYECKUE CBOMCTBA 19,01 202 BuGmorexa LOK
KHCTIOTHBIX, OCHOBHBIX 1 o https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHIO0B 4

47 OcCHOBaHUS: COCTaB, 12.01.202 bubmuoreka [JOK
KJIaccuuKaIys, HOMEHKIAaTypa 4 https://m.edsoo.ru/ff0d67ca

43 [TonydyeHnue n XuMHUECKHE CBOMCTBA bubnmnoreka [JOK
OCHOBaHMI 16.01.202 https://m.edsoo.ru/ff0d67ca




KucnoTsr: coctas, kinaccudukaus,

but6mmoreka [JOK

44 19.01.202
HOMEHKJIaTypa 4 https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue u XuMHU4ECKUE CBOMCTBA 23.01.202 bu6mmoreka [IOK
KUCIIOT 4 https://m.edsoo.ru/ff0dfee2
46 ccogiécpefme); HOMeHKHaTZEE’ e 2601202 | Prommorexa LOK
I bl IIOJIYYEHNS, XUMUYECKH .01.
. Y ’ https://m.edsoo.ru/00ad9474
CBOICTBA 4
[Ipaktuyeckas padora Ne 6.
47 Pemenue skcnepuMeHTAIBHBIX 3a0a4 30.01.202 bu6nunoreka [JOK
1o teMe «OCHOBHBIE KJIACChI 4 o https://m.edsoo.ru/00ad9b7¢c
HEOPTaHUYECKUX COCTMHEHUI
i ['eHeTrueckasi CBSI3b MEXIY 1202202 BuGmorexa [OK
flaccait HveopraHquCKHX A https://m.edsoo.ru/00ad9a50
COCTUHEHUH 4
49 06061?6HI/IG U CUCTEMATHU3ALUS 05.03.202 bubnunoreka [JOK
3HAHUH 4 https://m.edsoo.ru/00ad9cb2
K 0
50 "c())H;p :E;H aini%if iN 3;({);: Miux 08.03.202 | Puommorexa LIOK
CHO eU” CCRL HEOP e o https://m.edsoo.ru/00ad9ela
coeTUHEHNH 4
. [TepBbie MOMBITKH maccnﬁnxaunn > 03200 BuGmorexa LOK
XUMHUYECKUX DIIEMEHTOB. [loHsITHE O .03. hitps://m_edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMEHTOB 4
52 [lepuoanueckuii 3aKoH 1 but6mmoreka [JOK
[Tepuonuueckas cucrema 15.03.202 https://m.edsoo.ru/00ada52¢




XUMHYECKHUX deMeHTOB JI. .

4
Menneneena
bubmuoreka [JOK
19.03.202
33 Heprozet, rpyrris, mOATpy bt 49 https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. COoCTaB aTOMHBIX 22.03.202 bubnmnoreka [JOK
anep. M3otormsl 4 https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX OGOJIO‘-IGKV BuGmorexa LOK
55 aTOMOB 3J1eMeHTOB [lepuoanueckoii 26.03.202
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menaeneera 4
XapakTepucTuka XUMHIECKOTO
56 3JIEMEHTA 1O erf) TIOJIOKEHUIO B 29.03.202 bubnmoreka [JOK
[Tepuoanueckoit cucreme . U. 4 https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonndyeckoro 3aKoHa
57 JUISL pa3BUTHUS HAYKU I/I HpuaKTI/IKI/I. . 02.04.202 bubnuoreka [IOK
W. MenneneeB — y4€Hblii, megaror 4 https://m.edsoo.ru/00ada96e
U TPaKJIaHUH
58 DNEeKTPOOTPUIIATETHLHOCTh ATOMOB 05.04.202 bubnmoreka [JOK
XUMHYECKHUX DJIEMEHTOB 4 https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
59 nu 09.04.202
OHAT XHMHCCKAT CBA3D 4 https://m.edsoo.ru/00adac34
60 KoBasienTHas nonsipHast XuMu4eckas 12.04.202 bubnmnorexa [JOK

CBA3b

4

https://m.edsoo.ru/00adaab8




KoBanenTHas HCIIOJIApHas

bubnuoreka [[OK

61 1 16.04.202
XUMHAYECKAS CBA3b 4 https://m.edsoo.ru/00adaab9
but6mmoreka [{OK
2 1 19.04.202
6 Crenens, oxuCeHus 4 https://m.edsoo.ru/00adae28
63 OKHUCIUTETPHO-BOCCTAHOBUTEIbHBIC | 23.04.202 but6mmoreka [JOK
peaxumn 4 https://m.edsoo.ru/00adb076
bubmuoreka [JOK
4 1 26.04.202
6 OKHCIHTE N 1 BOCCTAHOBHTEIH 4 https://m.edso00.ru/00adb076
K o4
65 «cOfTiZEEZfiffdio?ﬂﬁmizlf;m 1 3004202 | Prommorexa LIOK
P : o https://m.edsoo.ru/00adb486
CBSI3b» 4
66 PesepBHEIil ypoOK. O606£ueHHe u 1 03.05.202 bubnmoreka [JOK
CHCTEMAaTHU3aLU 3HAHUI 4 https://m.edsoo.ru/00adb33¢c
67 PesepBHBIi ypoK. O606£ueHHe " 1 07.05.202 bubnuoreka [JOK
CUCTEMATH3AINI SHAHUI 4 https://m.edso00.ru/00ad9cb2
68 PesepBHblil ypok. 0606£ueHHe U | 10.05.202 bu6nuoreka [IOK
CHCTEMATH3AIHs 3HAHUI 4 https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuyecTBo yacos

DJIeKTPOHHBIE N (ppoBbIE

Ne Hara
Tema ypoka Kontpoabnsie | IlpakTHyeckune o0pa3oBaTe/IbHBIE
n/n Bcero HU3y4YeHUS
padoThI padoThbI pecypchl

Ilepronrueckuit 3aK0H.

| [Tepuoanueckas cuctema ) bubnuotexa [JOK
XUMHUYECKUX dieMeHToB []. W. 01.09.2023 | https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU bubnmoreka [JOK

2 CBOMCTB XI/{MI/IHCCKI/IX 3JIEMEHTOB 1 05.09.2023 https://m.edsoo.ru/00adb6b
NIEPBBIX TPEX MEPHOJIOB 6

3 Knaccudukanus 1 HOMEHKIaTypa 1 bub6nuoreka [IOK
HEOPraHWYECKHUX BEIECTB 08.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunp xXuMH4ueckou CBSI3U U TUIIEI | but6mmoreka [{OK
KPUCTAJUTHYECKUX PEHIETOK 12.09.2023 | https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
«IToBTOpEHUE U yTITyOICHHE

5 . 1 1
3HaHUU OCHOBHBIX Pa3/IelioB Kypca 15.09.2023
8 Kacca»

] K;IaaCCI/I\('bI/II;aH;SI XUMHUYECKUX 1 BuGmiorexa LIOK

KIIMH 11 WYHBIM

PEAIHII O pasi 19.09.2023 |  https://m_.edsoo.ru/00adbcb0
MpU3HaAKaM

; He(;HHTI/Ie (1)_I ((:)KOpO(;T;I X:Mowzecxoﬁ 1 BuGmorexa LOK

KiuH. [IOHITHE 0 TOMOTCHHBIX

peaxit 22.09.2023 | https://m.edsoo.ru/00adbe9a
Y TETePOTCHHBIX PEaKIIUIX

8 IlonsaTHE O XMMHYECKOM 1 bubnuoreka [[OK
paBHOBecuH. DaKTOPbI, BIUSIOIINE 26.09.2023 | https://m.edsoo.ru/00adc28c




Ha CKOpPOCTb XHMHYECKOH pC€aKuuun
" MOJIOKCHHUEC XUMHUYECKOI'O

paBHOBECHS
9 OKHCIUTEIBHO- but6mmoreka [JOK
BOCCTAaHOBUTEJIbHBIE PEAKIIUU 29.09.2023 | https://m.edsoo.ru/00adcade
0 Teopus BHGKTngII/ITI/I‘-IeCKOf/'I ; Butmiorexa 1IOK
AMCCOTHATIHH. LAUIBHBIC 1 CITADBIC 03.10.2023 | https:/m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
bu6nuoreka [JOK
11 Wonnble ypaBHEHUS peakunii 06.10.2023 lgttns://m.edsoo.ru/OOadd44
XI/IMI/IquKVI/Ie CBOMCTBA KHUCJIOT U ) BuGmorexa LIOK
a a
12 OCHOBAIHI B CBETE Hp?HCT BIICHIH https://m.edsoo.ru/00add5d
00 PIIEKTPOIUTHIECKON 13.10.2023 g
JACCOLaIim -
XHMHYECKHE CBOMCTBA COJICH B bu6nuoreka [JOK
13 CBETE Hpe,Z[CTaBJ'IeHI:II/I 00 17.10.2023 https://m.edsoo.ru/00add8b
ANEKTPOIIUTUIECKON TUCCOLIUAIIUU 2
but6mmoreka [JOK
14 [TonsTHe o TuapONU3E Comeit 20.10.2023 https://m.edsoo.ru/00add9d
4
O0001IeHEe B CUCTEMATH3aIUs bubmmorexa TIOK
15 N 24.10.2023 }21ttns://m.edsoo.ru/00addd1
| Mparsseckan padora e I BuGmorexa LOOK
[ICHHUE DKCIIEPUMEHTAIbHBIX
p 26.09.2023 | https://m.edsoo.ru/00addbfa
3a7a4»
17 KonTponbhas padorta Ne2 no teme bubmuoreka [{IOK




« 9J'IeKTp OJIMTUYCCKasd

IUccoLManusl. XUMHUYECKHE 29.09.2023 | https://m.edsoo.ru/00addecO
peakiuu B pacTBOPAx»
06
18 raﬂI(I)I::Hzipil(iiﬁicech;i CBOICTBa bubmmoreia LIOK
’ 03.10.2023 | https://m.edsoo.ru/00addfe?
Ha IpUMepe XJaopa
X .C
19| xumtsccxne cnofersa, nonyucrne biorera LIOK
> HOLY ’ 10.11.2023 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
.y HpaKj(II/I_}ICCKaSI pabota Ne 2v o BuGmorexa LIOK
TONE (CROIYTICHHE COTANON 14.11.2023 | https://m.edsoo.ru/00ade348
KHCIIOTHI, H3yUYCHHE €€ CBOMCTBY
. Beruncnenus mo ypa}iHeHmM BuGmorexa LOK
XUMIACCIX peaitiiind, CCi Ofutit 17.11.2023 | https://m.edsoo.ru/00ade488
W3 PEareHTOB JIaH B U30BITKE
” OO0mas xapakTepucTuKa bubnmnoreka [JOK
anemeHToB VIA-rpymmsl 21.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbsle MOIUpUKALINN
” cepbl. HaxoxaeHune cepol u e€ bubnuoreka [JOK
COCTMHEHHI B IPUPOJIC. 24.11.2023 | https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOWCTBA CEPBI
C
24 (;IS)OBZ?OPSH’ CTpoeHeI/::e’ . bubmmoreka [{OK
M3MYECKUE U XUMHYECKHU
. 28.11.2023 | https://m.edsoo.ru/00ade802
CBOMCTBA
y ix;:m[zl cegm. CepHa;ICKI/I(;J'IOTa, BuGnmorexa IOK
M3HYCCKUEC U XUMHYCCKHU
. 01.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMECHEHHUE
26 XUMUYECKHE peaklinu, JIekKalllue B bubmuoreka [{IOK




OCHOBE IIPOMBIIIIEHHOTO criocoba
MOJTyYEHUsI CEPHOI KUCIIOTHI.

XUMUYECKOoe 3arpsi3HeHUe 05.12.2023 | https://m.edsoo.ru/00adec8a
OKpY’Karollen cpeJibl
COEMHEHUSIMH CepPbl
7 Brruucnenne maccoBoi 1o but6mmoreka [JOK
BBIXOJIa MPOJIyKTa peaklun 08.12.2023 | https://m.edsoo.ru/00adec8a
OO0mas xapakTepucTUKa
ajieMeHTOBR VA-rpynmsl. A30T,
28 paCHpOCTpaHCHI/Ig}l; MIPUPOJIE, bubmmoreia IOK
12.12.2023 | https://m.edsoo.ru/00adeead
(buznyecKkre U XuMUYECKHe
CBOMCTBA
AmMuak, ero pu3ndecKue u
29 XUMHUYECKHAE CBOWCTBA, ITOIyYEHUE Bubmmorexa HOK
’ 15.12.2023 | https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTuueckas padora Ne 3 mo
30 TCII)VIG <<H0J1yqe1fne aMMHaKa Bubmmorexa HOK
. ’ 19.12.2023 | https://m.edsoo.ru/00adf180
U3yYeHHE €ro CBOUCTBY
31 A3OTHas KUCNoTa, €€ husnueckue bu6nuoreka [IOK
Y XUMUYECKUE CBOHCTBA 22.12.2023 | https://m.edsoo0.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJIEN
aMMOHHS B KaUeCTBE MUHEPATbHBIX
32 ynoOpeHuit. XuMuueckoe " bubanorexa LIOK
. 26.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKPY>KalolIei cpebl
COCMHEHUSIMH a30Ta
33 ®docdop. Okcun pochopa (V) u bubmuoreka [{OK
dhochopnas kucnora, puzndeckue 29.12.2023 | https://m.edsoo.ru/00adf68a

1 XUMHWYCCKHEC CBOI\/'ICTBH.,




IIOJIY4YCHHUC

Ucnons3oBanue pocdaTos B
Kaue€CTBC MHUHCPAJIbHBIX

bubmmoreka [{OK

34 ynoOpeHuii. 3arpsi3HeHne 05.01.2024 | https://m.edsoo.ru/00adfc20
MIPUPOHOM cpenbl hochaTamu
VYraepon, pacpocTpaHEeHHE B
35 HpI/IpI())L[); (E)Hsnlzlecxie u bromiorexa OK
’ 8 09.01.2024 | https://m.edsoo.ru/00adfd9c
XUMHYECKHUE CBOMCTBA
Oxcuapl yraepoaa, ux pusnueckue
Y XHMHYECKUE CBOMCTBA.
36 DKosornyeckue mpoodIemMbl Bubmmorexa HOK
’ 12.01.2024 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
Iv)
37 YronbHas KACIIOTa U €€ CONU buomiorexa HOK
16.01.2024 | https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 mo
13 teme "[losrydeHue yriieKuciaoro bubmuoreka [{OK
raza. KauectBeHHast peakiys Ha 19.01.2024 | https://m.edsoo.ru/00ae027¢
kapOoHaT-uoH"
[TepBoHavanbHBIC TOHATHS 00
39 oprI;HI/IquKI/IX BEIIIECTBAX KaK O brbmiorexa LIOK
23.01.2024 | https://m.edsoo.ru/00ae054¢
COCIMHEHHSX yTIIepo/ia
40 Kpemnnii u ero coenuHenus bubamoreta LIOK
26.01.2024 | https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5.
41 Pemrenne skciepUMEHTAIBHBIX bubmuoreka [{IOK
3a1a4 1mo reme «Baxneimme 30.01.2024 | https://m.edsoo.ru/00ae0bf2

HEMCTAJIBI U UX COCAUHCHUS)




Kontponbnas padota Ne3 mo teme

but6mmoreka [JOK

42 «BaxHCHIINE HEMETAILIEL I X 02.02.2024 | https://m.edsoo.ru/00ae0el8
COCTMHCHHUSI»

OO6m1ast XxapaKTepucTUKa
XUMHYECKHX AJICMEHTOB —

43 MeTajI0B. MeTajnyeckasi CBsI3b 1 but6mmoreka [JOK
MeTaJlJIn4ecKasi Kpucrajuinyeckas 06.02.2024 | https://m.edsoo.ru/00ael03e
pemérka. Pu3nvecKre CBONCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIIEKTPOXUMHUYECKHM Psif Bubnrotexa LIOK

. 09.02.2024 | https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJIOB
OO6mre cnocoObl MOTyYESHHUS
MetaiutoB. CriaBel. Beraucienust
45 M0 YPaBHCHHUSM XUMHUYECKHIX Bubmroteia LIOK
. 13.02.2024 | https://m.edsoo.ru/00ael 156
peaKIuii, €Clii OJIMH U3 PEareHTOB
COJICPKUT MPUMECH
46 IToHsATHE O KOPPO3UU METAILIOB Bubmmorexa HOK
16.02.2024 | https://m.edsoo.ru/00ael1278
47 [IlemoYHbIC METAITBI bromiorexa OK
20.02.2024 | https://m.edsoo.ru/00ae14b2

43 OKcCHuIbI M TUAPOKCUIBI HATPUS U but6mmoreka [JOK
KaJus 27.02.2024 | https://m.edsoo.ru/00ae14b2

49 IllenoyHO3eMeNbHBIE METAJIIbI — but6mmoreka [JOK
KaJIbIH 1 MarHum 01.03.2024 | https://m.edsoo.ru/00ael5e8

50 Baxneimne coefuHEHNS KaJIbIUI bubmorexa IIOK

05.03.2024 | https://m.edsoo.ru/00aelS5e8

51 O06o0061IeHNe U CUCTEMaTHU3AITHS




3HAaHUU

12.03.2024

JKécTKkoCTb BOMIBI U CIIOCOOLI €€

but6mmoreka [{OK

52 YCTpaHECHUS 15.03.2024 | https://m.edsoo.ru/00ac1886
IIpakTuueckas padora Ne 6 1o
53 Telfwe "}KéCTKocI;L BOJIBI U METO/IBI bubmorexa HOK
i | 19.03.2024 | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
54 J— bubmuoreka [JOK
22.03.2024 | https://m.edsoo.ru/00aelc64
55 AmdotepHbIe CBOMCTBA OKCUA U bub6nuoreka [IOK
THAPOKCH]IA 26.03.2024 | https://m.edsoo.ru/00aelc64
but6mmoreka [{OK
56 Aereso 02.04.2024 |  https:/m.edsoo.ru/00aeld86
57 OKcuapl, THAPOKCHUIBI U COTTU but6mmoreka [{OK
xenesa (II) u sxenesa (11I) 09.04.2024 | https://m.edsoo.ru/00ae35e6
53 O06001IeHNE U CUCTEMATU3ALIHS
3HaHUH 12.04.2024
[IpakTuyeckas padora Ne 7.
59 Pemrenne sKkCriepUMEHTAIBHBIX bub6nuoreka [IOK
3a/1a4 110 TeMe «BakHelume 16.04.2024 | https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
Brruncienus mo ypaBHEHHUSIM
XUMHYECKHUX PEaKIHii, €CIIH OJUH
60 U3 PEareHTOoB JIaH B U30BITKE WIIH bubnnoreka [JOK
COJZIEPKUT NpUMecH. Beruucnenus 19.04.2024 | https://m.edsoo.ru/00ael750
MaccOBOM JOJIM BBIXOJIa MPOAYKTA
peaxiuu
61 O06001IeHNEe U CUCTEMATU3ALIHS
3HaHUHI 23.04.2024




Kontponbnas padota Ne4 o teme

62 «BaxkHenmme MeTajlIbl U UX 1 26.04.2004
COCTUHEHUS
63 BemectBa u maTepuansl B | but6mmoreka [JOK
TOBCETHEBHOM KU3HM YEJIOBEKA 30.04.2024 | https://m.edsoo.ru/00ae3{50
64 XHUMHUECKOE 3arps3HEHUE 1 bu6mmoreka [IOK
OKpY’Karollen cpeJibl 03.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perienun 1 bu6mmoreka [IOK
IKOJIOTHYECKUX MPOOIEM 07.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHIE 1 1 bubmuoreka [{OK
CUCTeMAaTH3aIHs 3HAHHHA 14.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepBubIil ypok. O6001IcHIE 1 1 bubnuoreka [JOK
CUCTEMAaTH3aNs SHAHUHA 17.05.2024 | https://m.edsoo.ru/00adb33¢c
68 PesepBHbliil ypok. O60011eH1Ee 1 | bubnuoteka [{IOK
cUCTEMAaTH3aNs SHAHUHA 21.05.2024 | https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJTHI 17151 VYUEHUKA

* Xumus, 8 knacc/ ['abpuensu O.C., Octpoymos WN.I'., CnaakoB C.A., AkimonepHoe o01iecTBo
«M3narenscTBO «lIpocBenienne»
* Xumus, 9 knacc/ I'abpuensia O.C., Octpoymos N.I'., Cnaakos C.A., AKInOHEpHOE

obmmectBo «M3natenscTBO «IIpocBemienuer»

METOAUYECKHUE MATEPHUAJIBI AJI51 YYUTEJISA

IMa6puensu O.C. [Iporpamma kypca xumun ajist 8-11 kimaccoB o01ieo0pa3oBaTeIbHbBIX
yupexaenui. — M.: [Ipocsenienue;

Iabpuensa O.C. Xumus: 8 u 9 kiacc : yaeOHUK 1t 0011e00pa30oBaTeIbHBIX YUPESIKICHUH. —
M.: IIpocBeienue.

Xumust: 8 1 9 Ki1acc: KOHTPOJIbHBIE U TpoBepouHbie padoTel / O.C. I'abpuensn, I1.H.
bepeskun, A.A. Ymakosa u ap. — M. : [lpoda;

lNadpuensu O.C., Buckoboinukosa H.II., Smrykosa A.B. HacTonpHas kHura yuurens. XUMus.
8-9 ki1.: Meroamueckoe nocodbue. — M.: Jlpoda;

lNadpuensu O.C., Pynos H.H., Tonkynos B./. Xumuueckuii skciepumMeHT B 1kose. 8-9

kiacc. — M.: llpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://www.sites.google.com/site/himulacom/
https://school-sector.relarm.ru/nsm/

LimeloNSchool



Infourok.ru

Enunas xonnexuus Ludpossix ObpazoBarenbHbix Pecypcon
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