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HOACHUTEJBHASA 3AIIMCKA

Pabouas nmporpamma no xumuu pazpadorana B cootBercTBUU ¢ PI'OC OO0, yTBepKAeHHBIM pUKa3oM MUHUCTEPCTBA
npocsenieHns PO ot 31.05.2021 Ne287 ¢ yuerom ®OIT OOO, yTBep)aeHHOU NTpuka3zoM MuHucTepcTBa npocsenieHus PO ot
18.05.2023 No370.

[Iporpamma mo XuMuM JaET MPEACTABICHHE O LEIX, OOIIeld cTpaTerud OOy4YeHUs, BOCIUTAHUS U Pa3BUTHs OOYy4YaIOIIMXCA
CpeaCcTBaMHU Yy4eOHOro mpeaMeTa, YCTaHaBIMBAET 00s3aTEIbHOE MPEIMETHOE COJIEp)KaHue, MPeyCMaTPUBACT PACHpPEeICHUE ero mo
KJlacCaM U CTPYKTYPUPOBAHHME IO pa3iesiaM M TeMaM HOpOrpaMmbl MO XWMHUH, OMNPEIEISET KOJIUYECTBEHHbIE M KAadeCTBEHHBIE
XapaKTePUCTUKU COJACpKAHMSI, PEKOMEHIYEMYIO IOCJIEI0BAaTEIbHOCTh H3YYEHHS] XUMHM C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKM Y4Y€OHOIO IMpoliecca, BO3PACTHBIX OCOOEHHOCTEH OOYy4aroUIMXcs, OMPENENSeT BO3MOXKHOCTHU
NpeAMeTa i peanu3aluy TpeOOBAHMI K Pe3ysbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM MPOrpaMMbl HA YPOBHE OCHOBHOIO
o011ero oOpa3oBaHus, a TaKke TPEOOBaHUH K pe3ysibTaTaM 00yUYEHUs] XMMUU Ha YPOBHE 11€JIeH U3y4eHUs NMPEIMETa U OCHOBHBIX BUJIOB
y4eOHO-TI03HABATEIHHOU IESITEIHHOCTH 00YYaIOIIEerocs 0 OCBOCHUIO YU4EOHOTO COACPIKaHUSI.

3HaHWE XMMHUU CIYXKHUT OCHOBOM AJisi (OPMHUPOBAHMSI MHUPOBO33PEHUs OOYHAIOIIErocs, €ro MpeACTaBICHUH O MaTepHalbHOM
€IMHCTBE MHUpPA, BaXXHYIO pPOJIb UTparoT (HOpMUpPYEMble XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPALLEHUSX SHEPTUU U 00 SBONIOIUU
BEILECTB B MPUPOJIE, O MYTAX pEUIeHUs rI00ajJbHBIX MNPOOJIEeM YCTOMYMBOTO Pa3BUTHUSL YEJOBEYECTBA — CHIPHEBOM, SHEPIETHUECKOM,
MULIEBOI U 3KOJIOTHYECKOW 0€30MacCHOCTH, MPOOJIEM 3/IpaBOOXPAHEHUS.

N3yuyeHnue xumuu:

CHOCOOCTBYET peaiu3ali BO3MOXKHOCTEH JJii CaMOpa3BUTHS M (OPMHpPOBAHUS KyJIbTYypbl JMYHOCTH, €€ oOwmwel u
(YHKIIMOHATBEHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMHUPOBAHNE MBILUIEHUS U TBOPUYECKUX CIIOCOOHOCTEN 00YUYaroIIMXCs, HABBIKOB UX CAMOCTOSITEILHOU y4eOHOM
NEeSATENbHOCTH, SKCHEPUMEHTAIBHBIX W HCCIEI0BATEIbCKUX YMEHUN, HEOOXOJUMBIX KaK B TOBCEAHEBHOM MKU3HHM, TaK H B
poheCCHOHAIBHON JISITEIIbHOCTH;

3HaKOMHUT CO CIEeUU(UKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAa€T OCHOBBI LIEJIOCTHOTO B3IUIAJla HA €IMHCTBO MPUPOIBI U YEIOBEKA,
ABJISIETCS] OTBETCTBEHHBIM 3TANlOM B ((OPMUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarOIINUXCS;

croco0CTBYET (hOPMUPOBAHUIO IEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K MPUPO/JIE, K YEIOBEKY, BHOCUT CBOU
BKJIaJ] B DKOJIOTHUYECKOE 00pa3oBaHuE 00YUYarOIINXCS.



JlaHHbIE HaIlpaBJIEHMsI B 0OyYEHMM XMMHUU OOECIEUMBAIOTCS CHELMPUKON colepkaHus y4eOHOIo MpenMeTa, KOTOPBIM SBISETCS
NeAarornyecKu alaliTuPOBAHHBIM OTpaKeHHEM 0a30BOI HAYKHM XMMHHU Ha OTIPEACNEHHOM dTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO O0IIIET0 00pa30BaHUsl OPUEHTUPOBAH HA OCBOCHHE O0YUAIOIIMMHUCS CHCTEMbI TIEPBOHAYATBHBIX
IOHATUNA XUMHUH, OCHOB HEOPIraHUYECKOW XUMHUU U HEKOTOPBIX OTACIIBHBIX 3HAUMMBIX IIOHATUN OPraHUYeCKOU XUMUHU.

CrpyKkTypa conepkaHus IporpaMMbl IO XUMHUU C(OPMHUPOBAHA HAa OCHOBE CHUCTEMHOTO noaxonaa k e€ mizydeHuro. CopeprkaHue
CKJIQJbIBAETCSI U3 CHCTEMbI MOHITHI O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE M CHUCTEMBI MOHATUNA O XUMHUYECKON peakuuu. O0e 3tu
CUCTEMBI CTPYKTYPHO OPTraHM30BaHbI 110 MPHUHIIUITY ITOCIECA0BATEIBHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETHUUYECKUX MPEICTABICHUN
Pa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa /[. . MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMHUH;

— YYEHHUS O CTPOCHUH aTOMA U XUMHUYECKOH CBS3H;

— NPEJICTABICHUI 00 3NEKTPOIUTUYECKON THUCCOLMALIMN BEIIECTB B paCTBOPAX.

Teopernyeckue 3HaHHMS PacCMaTPUBAIOTCA HA OCHOBE SMIMPHUYECKH IMOJYYEHHBIX M OCMBICIECHHBIX (DaKTOB, pPa3BUBAIOTCSA
MOCJIEOBATEIBHO OT OJHOTO YPOBHSA K JPYIOMY, BBIMOJHSS (YHKUIUMU OOBACHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUS U
BO3MOKHOCTEHN IIPAKTUYECKOTO IIPUMEHEHUS U ITOIYYEHHS U3Yy4aeMbIX BEILECTB.

OcBoeHue mporpamMmsl 1o XUMHUH CIIOCOOCTBYET (DOPMUPOBAHUIO MTPEACTABICHHS O XUMUYECKOM COCTABIIAIONIEH HAYYHOU KapTHHBI
MHpa B JIOTUKE €€ CHCTEMHOM MPHUPOIbI, IEHHOCTHOTO OTHOLIEHUS K HayYHOMY 3HAaHHUIO M METOJAaM ITO3HAaHUs B Hayke. M3ydeHwue
XUMHUHU TPOUCXOJUT C MPUBIICYEHUEM 3HAHUI M3 paHee M3YUYEHHBIX y4eOHbIX npeameToB: «Okpyxawomuii mupy», «buonorus. 5—7
KJ1acce» U «Pu3nkKa. 7 Kiaacey.

[Ipy u3yyeHMH XUMHUU TPOUCXOAUT (OPMUPOBAHME 3HAHUN OCHOB XMUMHUYECKOM HAyKH KakK OOJacCTH COBPEMEHHOTO
€CTECTBO3HAHHUS, MPAKTUYECKOW IEATEIBbHOCTH YE€JIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. 3ajadya y4eOHOro
MpeAMeTa COCTOMT B (DOPMHUPOBAHUM CHCTEMbl XUMUYECKUX 3HAHWUA — BaXKHEHUIIMX (DAKTOB, MOHSATHI, 3aKOHOB U TEOPETUUYECKUX
MOJIO’KEHUH, TOCTYIHBIX 0000IIEHNH MUPOBO33PEHUECKOIO XapaKTepa, A3bIka HAyKH, B MPUOOIICHUN K HAYYHBIM METOJaM MO3HAHUS
NPU U3YYCHUH BEILIECTB U XUMUUYECKUX peakluid, B GOPMUPOBAHUU U PA3BUTUU MO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUU B YUEOHO -
MO3HABATENbHON M y4eOHO-MCCIIEeIOBATENIbCKON JIeATEeIbHOCTH, OCBOCHHM IMpaBWJI 0OE30MAacHOTO OOpalleHUs C BelleCTBaMU B
MOBCEIHEBHOM KU3HU.

[Ipu n3ydyeHn XMMUU Ha ypOBHE OCHOBHOT'O O0IIEro o0pa3oBaHus BaXKHOE 3HaUYE€HUE TPUOOPENH TaKHUE 11, KaK:

— (popMupOBaHME HHTEJUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, FOTOBOM K CaMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY
MPUHATHUIO PELICHUH, CIOCOOHOM aganTHUPOBATHCS K OBICTPO MEHAIOIIMMCS YCIIOBUSM KU3HH;



— HAampaBJICHHOCTh OOYYEeHHS HA CHCTEMATHYEeCKOe MPUOOIIeHHe OOyJaronmxcsi K CaMOCTOSTEIbHONW T03HABATEIbLHON
JEeSTeIbHOCTH, HAYYHBIM METO/IaM MO3HaHUSs, (POPMUPYIOIIMM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— oOecrieueHne yCIOBUN, CIIOCOOCTBYIOMINX MPHOOPETCHUIO 00YUYaIOMUMHUCS OTBITa Pa3HOOOPA3HON NEATEIHLHOCTH, TTO3HAHUS H
CaMOMO3HAHUs, KJIIOYEBHIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), MMEIOIIMX YHHBEpPCAJbHOE 3HAYCHHE Ui Pa3IUYHbIX BHJIOB
NEATEIIbHOCTH;

— (opMupoBanue o0mIeH PyHKITMOHAIBHON M €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM YHUCJIE YMEHUN OOBSCHATHh U OIICHUBATH
SBJICHUSI OKPYKAIOIIETO MUPA, UCIIOJIb3Ys 3HAHUS U OIBIT, MOJYYEHHBIE TPU U3YYCHUU XUMUU, IPUMEHSATH UX MPHU PEIICHUHU MPoOIemM
B [IOBCETHEBHOM KU3HU U TPYAOBOM AECATEIbHOCTH;

— (opMupoBaHue y oOy4aronmxcsi TyMaHUCTUYECKUX OTHOIICHUN, TOHUMAaHUS [IEHHOCTU XUMHUYECKUX 3HAHUU NI BBIPAOOTKHU
HKOJIOTUYECKH 11eTIeCO00Pa3HOTO MOBECHUS B OBITY U TPYAOBOM JEATEILHOCTH B IEISIX COXPAHEHUS CBOETO 3JI0POBBS U OKPY’KAIOIIEH
MIPUPOTHON CPEJIbI;

—pa3BUTHE MOTUBALIUU K O0YUEHHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE YCBOCHHMSI OOIICUETIOBEYECKUX
IIEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MPOQ ISl U HAMPABIEHHOCTH JajJbHEHIIIEro 00y4eHusl.

OO6m1ee 4nciIo 4acoB, OTBEACHHBIX ISl U3yUYCHUSI XMMUU HA YPOBHE OCHOBHOI'O 001Iero oOpa3oBaHus, cocTapiser 136 yacoB: B 8
Kiacce — 68 gacoB (2 gaca B HeIei0), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIIO).

YMK:
1. Xumus, 8 knacc/ Pynsutuc I'.E., ®enpaman @.I'., Akuroneproe obmiectBo «M3narensctBo «IIpocBemienney
2. Xumus, 9 xnacce/ Pymsutuc I'.E., ®enpaman @.1°., AkunonepHoe oomectBo «M3matenscTBo «IIpocsemnieHue»



COJEPXAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBIC XUHMHYECKUE IIOHATHS

[Ipenmer xumuun. Posb XMMuM B KHW3HU 4YelOBEeKa. XMMUS B CHCTEME HayK. Tena u BemecTBa. OU3NYECKUE CBOWCTBA BELIECTB.
ArperaTHoe cocTosiHue BemiecTB. [lonaTrue o MeToax nmo3Hanusi B Xumuu. Yucteie BemecTBa U cMecu. CriocoObl pasieieHust cMecei.

ATOMBI U MOJIEKYJbl. XUMUYECKUE 3J€MEHThl. CHMBOJIBI XUMUYECKHUX 3J€MEHTOB. [IpocThle M ClOXHBIE BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumunyeckass (opmyna. BanmeHTHOCTh aTOMOB XMMHYECKHX 3J€MEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs
aToMmHasi macca. OTHOCHUTENbHASA MOJIEKYJISIpHas Macca. MaccoBas J10Ji1 XUMHUYECKOTO AJIEMEHTA B COCIMHEHHUHU.

KommnuectBo BemectBa. Monb. Moisipaas Macca. B3anMOCBSI3b KOJIMYECTBA, MAaCChl U YHCIA CTPYKTYPHBIX E€IUHUIl BELIECTBA.
Pacuérsl o hopMynaM XMMHUUECKUX COCTUHEHUM.

Pu3znuecKkre U XMMHUYECKHUE SIBICHUS. XUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH COXPAHEHUS MAacChl BEIIECTB. XUMUYECKHE
ypaBHeHus1. Knaccudukanus XuMudeckux peakuui (CoeIMHEHNUs, pa3IoKeHUs, 3aMELICHHs], 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHYECKOW TMOCYy/0H, MNpaBujiaMu padoThl B Ja0Opatopud u mNpuéMamMu oOpamieHusi ¢ JabopaTOPHBIM
o0opy/oBaHUEM, HM3y4YCHHE U OINHCaHUuE (PU3MYECKHUX CBOMCTB O0OOpa3llOB HEOPTraHMYECKHUX BEIIECTB, HAOIIOJCHHE (HU3NUSCKUX
(nnaBiIeHUE BOCKa, TAasiHUE JIbJja, PaCTUPAHMUE caxapa B CTYIKE, KUIEHHE M KOHJEHCAIUsl BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYH,
MPOKaJIMBAaHUE METHON MPOBOJIOKH, B3AMMOJICHCTBUE MeJla C KUCJIOTOM) SIBJECHUM, HAOIIOIEHHE U ONHUCAHUE MPU3HAKOB MPOTEKAHUS
XHUMHUYECKHX PEaKlui (pa3jokKeHne caxapa, B3aUMOJICHCTBHE CEPHOI KUCIIOTHI C XJIOpUIOM Oapusi, paznoxenue ruapokcuaa meau (1)
NPy HarpeBaHWUM, B3auMOJECHCTBUE Kene3a ¢ pacTBopoM coiu meau (ll), m3yuenne cnocoOOB pasiesieHHs CMecei: C TMOMOIIbIO
Mar"urTa, (QuibTpOBaHUE, BbIAPUBAHME, TUCTHIUISALUSA, XpoMmaTorpadus, NpoBEACHUE OYUCTKU MOBAPEHHOM COJIM, HAOIIOACHHUE U
ONKMCAHUE PE3YIbTATOB IMPOBEACHUS OIbITa, WUIFOCTPUPYIOIIEIO 3aKOH COXPAHEHHsS MAacChl, CO3[JaHUE MOJEIEH MOJEKYII
(IIapoCTepP>KHEBBIX ).

BaskHejinue npeacTaBuTe/ I HEOPraHNYECKUX BellleCTB

Bo3nyx — cmech razoB. CocraB Bo3myxa. Kucnopox — snmeMeHT m mpocroe BemiecTBO. HaxoxkieHue Kuciopoga B IPHUPOJE,
bu3ndeckue U xuMudeckue cBoiicTBa (peakuuu ropenus). Oxcupnl. [Ipumenenne kuciaopoma. CrnocoObl TOMydEeHHsS] KHUCIOpoa B
naboparopuu U IpoMbIluIeHHOCTH. KpyroBopot kucinopoaa B mpupoae. O30H — asIoTporHas MOAU(PUKALIS KUCIOPOa.



TernoBoit 3¢ dHeKT XUMUUYECKOW peakliuK, TEPMOXUMHUUECKUE YPaBHEHUS, K30~ U IHAOTEPMUUYECKHE PeaKIU. TOITUIMBO: YTOjib U
MeTaH. 3arpsi3HeHHE BO3/1yXa, YCUJICHUE NapHUKOBOr0 3P eKTa, pa3pyluieHHue 030HOBOT'O CIIOSI.

Bogopoa — anemMeHT u npoctoe BemecTBo. Haxoxaenue Bogopoia B mpupoie, (pU3nuecKue 1 XMuMUYECKHUE CBOWCTBA, IPUMEHEHHE,
crocoOsbI nmonyyeHus. Kucinorsl u conu.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

®usnueckne cBOMCTBAa BOJBI. Boma kak pactBoputenb. PacTBopbl. HachlneHHbIE M HEHACBIIEHHBIE PACTBOPBL. PacTBOpUMOCTH
BEILIECTB B Boje. MaccoBas J10Ji1 BELIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOAbl. OcHOBaHMs. Poilb pacTBOPOB B MpUPOJE U B
KU3HH yesoBeka. KpyroBopoT BoAbl B IPUPOJE. 3arpsi3HEHNUE MPUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudukanus Heoprannueckux coeauneHuil. Oxcuapl. Knaccuduxamnus okcuaoB: cosieoOpasyronue (OCHOBHbBIE, KHCIOTHBIE,
am¢oTepHbIe) U HecosleoOpazytone. Homenknarypa okcuaos. @u3ndeckue 1 XMMHUUECKUe CBOMCTBA OKcUI0B. [lonyueHne okcuaos.

OcHoBanus. Knaccuukanuss OCHOBaHMIA: IIENOYM M HepacTBOpUMbIe ocHoBaHUs. HoMeHknarypa ocHoBanuil. dusmyeckue u
XMMHUYECKUE CBOMCTBA OCHOBAaHUU. [lomyueHrne OCHOBaHMM.

Kucnotel. Knaccudukanus xuciaor. Homenknarypa kucior. @usznyueckue M XUMHUYECKHE CBOMCTBA KHCIOT. Psj akTUBHOCTU
metaiioB H. H. bekerosa. [loyuyenue Kucior.

Conu. HomeHknatypa cosneil. @Pu3ndeckrue U XMMHYECKUEe CBoMcTBa conell. [lomyuenue comnen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OINpEeNICHuEe COJIep)KaHusl KHUCIOpoJa B BO3JyXe, MOJyuyeHUe, cCOOMpaHue, paclio3HaBaHUE U M3yueHHUE CBOMCTB
KHCIJIOPOJa, HAOIIOJCHUE B3aMMOCHCTBUS BEIIECTB C KUCIOPOJIOM MU YCIOBUS BO3HUKHOBEHUS WM TPEKpalieHus ropeHus (moskapa),
O3HaKOMJIEHUE ¢ 00pa3liaMu OKCUIOB U OMKUCAHUE UX CBOMCTB, MOJIyYeHHE, COOMpAaHKE, paClIO3HABaHUE U U3YUYEHHE CBOMCTB BOJOPOJA
(ropenue), B3aumojieiicTBUe Bojaopoaa ¢ okcuaoMm meau (1) (Bo3aMoXHO MCIOIb30BaHUE BUACOMATEPUAIOB), HAOMIOJeHHE 00pa3IioB
BEILECTB KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOEHHOCTEM PACTBOPEHHMS BEUIECTB C PAa3IMYHON pacTBOPUMOCTBIO, IPUTOTOBIICHUE
PacTBOPOB C OMpPEIETEHHON MAacCOBOM JI0JIEW paCTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJbI C METAJUIaMU (HATPUEM U KAJIbIIUEM)
(BO3MOYKHO HCIIOJIb30BAHKME BHIEOMATEPUAIIOB), HCCIIE0BaHNE 00pa30B HEOPTaHWYECKUX BEILIECTB PA3IUYHBIX KJIACCOB, HAOIIOICHIE
M3MEHEHUS! OKPACKU MHJIUKATOPOB B paCTBOpaxX KUCIOT U IIeoYel, u3yueHnue B3aumosencteus okcuaa meau (1) ¢ pacrsopom ceproit
KHUCJIOTBI, KUCJIOT C METAUIAMH, PEaKUUN HEWUTpaNIU3allM, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJHOTO METasuIa
JIPYTHM U3 pacTBOpA COJIU, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a1a4 110 TeMe « BakHeNIne KIacCbl HEOPTaHUYECKUX COCAUHEHUIN.

Iepnonuyecknii 3axkoH u Ilepuoguveckas cucrema xumudeckux 3jaemMeHToB [I. U. MenpaeneeBa. CTpoeHue aTroMoB.
Xumnyeckas cBsi3b. OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIMHU



[lepBble TONBITKH KIACCUPUKALUM XUMHUECKMX 3JIeMEHTOB. [loHsATHE O Trpynmax CXOAHBIX JJIEMEHTOB (ILLEIOYHBIE U
IEJIOYHO3EMETbHBIC METAJUIBI, TaJOTeHBI, HHEPTHBIE T'a3bl). DIEMEHThI, KOTOpbIe 00pa3yloT aM(pOTEepHbIE OKCUABI U TUAPOKCUIBI.

Ilepnogmueckuit 3akoH. Ilepmommueckass cucrema xumudeckux osnemeHtoB JI. WM. MenneneeBa. KoporkonepnonHas wu
muHHOTNIeproaHas dopmbl [lepuoanyueckoit cuctemMbl xuMuueckux 3memeHToB JI. Y. Menneneesa. Ilepuoas! u rpynmbl. Gusnyueckuit
CMBICJI ITOPSIIKOBOTO HOMEpa, HOMEPOB NIEPUOJA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aToMmHbIX sjep. M3oromsl. Onextponsl. CTpoeHHE 3IEKTPOHHBIX 000JIOYEK aTOMOB mepBbIX 20
XUMHYECKUX 3eMeHTOB [lepuonnueckoi cucremsl . 1. MenneneeBa. XapakTepucTuka XMMAYECKOTO JIEMEHTA IO €r0 MOJIOKEHUIO B
Ilepnommueckou cucreme /1. 1. Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJNyCca aTOMOB XUMUYECKUX IJIEMEHTOB, METAUNIMYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 IpyIIaM
U [IEpUOJaM.

3nauenue [lepnoanyeckoro 3akoHa u Ileprogndeckor CUCTEMBI XUMAYECKUX JJIEMEHTOB ISl Pa3BUTHA HayKd W npaktuku. J[. W.
MeHnneneeB — y4EHBIN U TPAKIaHUH.

Xumunyeckas cBs3b. KoBasieHTHas (MOJSpHAs U HEMOJISIPHAs) CBSI3b. DJIEKTPOOTPULIATEIBHOCTh XMMHUECKUX 3JIEMEHTOB. MlOHHas
CBS3b.

Crenenp okucneHus. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. lIponecchl okucieHus U BoccTaHOBIEHUA. OKHUCIUTENN U
BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

M3y4YeHHE OOpa3loB BEIIECTB METAJIOB U HEMETAJIOB, B3aMMOJEHCTBHE THAPOKCHIA LIMHKA C PacTBOpaMH KHUCIOT M HIEJIOueH,
IIPOBEJICHUE ONBITOB, WLIIOCTPUPYIOIIHUX MPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN (TOpPEHHME, PEAKLIUHU Pa3JIoKEHUS,
COCTMHCHUSA).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNnpeaMETHbIX CBs3eld MPU M3YYEHHM XMMHUU B 8 KIIACCE OCYUIECTBISETCS Yepe3 HMCIOJb30BaHUE KakK OOIIMX
€CTECTBEHHO-HAYYHBIX ITOHATHM, TAK WU IIOHATUH, SABIIAIOLIMXCSA CHUCTEMHBIMU Ui OTACJIBHBIX IPEIMETOB €CTECTBEHHO-HAy4YHOI'O
LUKJIA.

OOmre ecTecCTBEHHO-HAy4YHbIE TMOHATHUS: HAay4yHbId (aKT, TUNoTe3a, TEOpHs, 3aKOH, aHallu3, CHUHTE3, Kiaccuukanus,
MEPUOJINYHOCTb, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHNE, U3MEPEHHE, MOIEIb, SIBIICHUE.

®usuka: mMarepus, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIWJ, U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUYECKUN
3apsi, BEUIECTBO, TeJIO, O0BEM, arperaTHOE€ COCTOSIHHE BeUIecTBa, Ia3, (U3MUYECKHUE BEJIUYUHBI, €IUHUIBI HU3MEPEHUs, KOCMOC,
IUIaHeTHl, 3BE3161, COJHIIE.



buonorus: ¢potocunTes, npixanue, ouocdepa.
['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE OPO/IbI, IOJIE3HBIE HCKOMIAEMBbIE, TOILIIMBO, BOJAHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHYeCKas peaKus

[lepnonnueckuii 3akoH. llepuogmueckas cucrema xumuueckux osnemeHtoB J[. WM. MengeneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWMCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX IMEPUOJAOB, KA, KAJIbLHUS U WX COCIUHECHUN B
COOTBETCTBHHM C IOJIOKEHUEM DJIEMEHTOB B [leproanyeckon cucteMe U CTPOEHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUJABl XHMHUYECKOW CBSA3U. THIIBI KPUCTAIUIMYECKUX PEMIETOK, 3aBUCUMOCTH CBOWCTB BEIECTBA OT THIIA
KPUCTAJUIMYECKON PEIETKU U BUJA XUMUYECKOU CBSI3HU.

Knaccudukanus m HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB. XMUMHUYECKHE CBOMICTBA BEIIECTB, OTHOCAIIMXCS K Pa3IUYHBIM
KJIacCaM HEOPTaHUYECKHUX COEAUHEHNN, TEHETUYECKas CBSA3b HEOPTaHUYECKUX BEILECTB.

Knaccudukanus XuMuueckux peakiiii o pa3juYHbIM MPU3HAKaM (10 YUCIY W COCTaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB, IO
TEIUIOBOMY 3P (EKTy, IO U3MEHEHHUIO CTENEHEH OKUCIEHUS XUMUYECKUX 3JIEMEHTOB, IO OOpPaTMMOCTH, IO YYacTUIO KaTajau3aTopa).
DK30- ¥ 3HAOTEPMUYECKHUE PEAKIINU, TEPMOXUMHYECKUE YPABHEHHUS.

[lonsiTue 0 ckopoctu XMMHUYecKoW peakuuu. [loHsTHe 00 00paTUMBIX M HEOOpPATUMBIX XMMHUYECKHX peakiusx. Ilonarue o
TOMOTE€HHBIX M TE€TEPOreHHbIX peakuusx. [lonsatue o karammse. Ilonarne o xumuueckom paBHOBecHH. (DAaKTOPBI, BIMSIOIINAE HA
CKOPOCTb XMMUYECKOW PEAKLIUH U ITOJI0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, AJIEKTPOHHBIN OajdaHC OKUCIUTEIbHO-BOCCTAHOBUTEIbHOU peakiuu. CocTaBieHHe
YpaBHEHUHN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI C UCIIOJIb30BAaHMEM METO/1a AIEKTPOHHOIO OanaHca.

Teopust PHIEKTPONUTUYECKONM IUCCOUMALMHU. ODJIEKTPOJIUTBI M HEAJEKTPOJIuThl. KaThoHBI, aHMOHBL. MeEXaHW3M JIHMCCOLHALNU
BEILECTB C Pa3JIMYHBIMU BUJIaMU XUMUYECKOH CBsA3U. CTeneHp Auccounanuu. CUIbHBIE U CIa0bIe AIEKTPOIUTHI.

Peakunu noHHOrOo OOMeHa. YCIOBHS NPOTEKAaHUS peaklUil MOHHOTO OOMEHa, TMOJHbIE U COKpall€HHbIE HOHHBIE YpaBHEHUS
peakimii. CBOMCTBAa KHCJIOT, OCHOBAHMM W COJIEH B CBETE NPENCTABICHUN 00 AIEKTPOIUTHYECKON auccoruauu. KadecTBeHHBIC
peakuuu Ha HoHBI. [loHsATHE O THApPONIU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HaKOMJIEHUE C MOJIEISIMU KPUCTAJUTMUECKUX PEIIETOK HEOPraHUYECKUX BEILIECTB — METAJIJIOB M HEMETAJLIOB (TpaduTa U anmMasa),
CJIOKHBIX BELIECTB (XJOpWJA HATpHUsA), UCCIECIOBAHUE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOM pEaKUUU OT BO3JAEHCTBHS Pa3IUYHBIX
(bakTOpOB, UCCIIEOBAHNUE IIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLIECCa AUCCOLUAIIMK KUCIIOT, IEN04Yei U coyiei (BO3MOKHO



UCIIOJIb30BAaHUE BUJEO MaTEPUATIOB), MPOBEIEHUE OMBITOB, WLIIOCTPUPYIOMIMX MPU3HAKK MPOTEKAHHUS pEaKIMid MOHHOro OoOMeHa
(oOpa3oBanue ocajaka, BBIIEICHHWE Ta3a, OO0pa30BaHWE BOJBI), OIBITOB, WIIIOCTPUPYIOMIUX MHPUMEPHl  OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUH (TOPEHHE, PEAKUUU Pa3I0KEHUs, COETUHEHHS), PACTIO3HABAHUE HEOPTraHWYECKUX BEUIECTB C MIOMOUIBIO
KaueCTBEHHBIX PEAKIIMi Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4.

Hemeranbl U ux coeinHeHUA

OO1mas xapakTepucTHKa ranoreHoB. OcoOeHHOCTH CTPOCHUS aTOMOB, XapaKTEpHbIE CTeNeHH OKucieHus. CTpoeHre u pu3ndecKue
CBOMCTBA IMPOCTHIX BEIIECTB — raJIOr€HOB. XMMHUYECKUE CBOMCTBA HA MPHUMEPE XJIopa (B3aMMOEICTBUE C METaUIaMH, HEMETAJIJIaMH,
meaouaMu). XjaopoBoopo. ConsiHas KUCIIOTa, XUMUYECKUE CBOWCTBA, MOJyUYeHUE, MpUMeHeHue. JleiicTBre XJiopa U XJIOPOBOAOPOAA
Ha OpraHu3M 4eJoBeKa. BaykHelme XJIOpUIbl U UX HAXO0XKICHUE B IPUPOJIE.

Obmas xapakrepuctuka 31eMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIe CTENeHU OKucieHus. CtpoeHue
1 (PU3UYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEphbl. AJUIOTPONHBIE MOAM(PUKALMHM KUCIOPOJa U Cepbl. XUMUUYECKHE
cBoiicTtBa cepbl. CepoBOAOPO, CTpOEHUE, (PU3MYECKUE M XUMHUYECKHE CBOMCTBa. OKCHUIBI CEepbl KaK MPEICTABUTENN KHUCIOTHBIX
okcuoB. CepHasi KUCIIOTa, (PU3NYECKUE M XMMUYECKUE CBOMCTBa (0OILIME Kak MPEACTaBUTENS Kjacca KHUCIOT M crienuduyecKue).
XUMUYECKHE PEaKIMH, JIEKAIUE B OCHOBE MPOMBIIUIEHHOTO COC00a MOIy4eHUsI CEpHOM KUCIOTHI. [IprMeHeHne cepHON KHUCIIOTHI.
Conu cepHOM KHUCIOTHI, KaueCTBEHHasl peakuusi Ha cyibdar-uoH. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupoie. XUMHUECKOe
3arpsi3HEHHE OKPYXAIOLIEeHd Cpelbl COCOUHEHUSMH cepbl (KUCIOTHBIE MI0XKIM, 3arpsA3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
MpeI0TBPAICHUS.

OO6mrast xapaktepuctuka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTEpHbIC CTEIEHM OKHCICHUS. A3O0T,
pacnpocTpaHeHHe B mpupoje, (pu3nueckue U XuMUueckue coiictBa. Kpyrosopor a3ora B mpupoge. AMMHAK, ero (u3nyYecKue u
XUMUYECKUE CBOMCTBa, MOJIydeHHME W mNpuMeHeHue. Cond aMMOHUS, MX (PU3NYECKHE U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE.
KauecTBeHHass peakuys Ha MOHBI aMMOHHMS. A30THas KUCIOTa, €€ MoiydyeHue, (pu3myeckue U XUMHUYECKHe CBOMCTBa (0OIIME Kak
MpEACTaBUTENS Kilacca KUCIOT W crnenuduyeckue). Mcnosp3oBaHMe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHUHEPAIbHBIX
ynoopenuii. XuUMHUYECKOE 3arpsi3HEHNE OKPY>KAIOIIEH Cpelbl COeAMHEHUSIMHU a30Ta (KUCIOTHBIE JI0XK/IH, 3arpsI3HEHNE BO3IyXa, TOUBbI U
Bo710éMOB). Docdop, aumoTponHbie Moaudukauu dhocdopa, husndeckue u xumudeckue cBoiictsa. Oxeun dhocdopa (V) u pochopnas
KHCJIOTa, PU3NYECKHE U XUMUYECKHUE CBOMCTRA, MotydyeHue. Mcnonb3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YI00pEHUH.

O6mas xapakrepuctuka 3neMeHToB |V A-rpynnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpPHbIE CTENIEHU OKUCIEHUA. YTIEepo,
aJJIOTPOIIHBIE MOJU(UKALIMH, PACIIPOCTPAaHEHHUE B MPUPOE, PU3NUECKHEe U XUMUUECKHe cBolicTBa. AacopOuus. Kpyrosopot yriepoaa
B npupoze. OKcuabl yriepona, ux Gu3nyecKkue U XUMHUYECKHe CBOWCTBA, JIEHCTBUE Ha )KUBbIE OPTraHU3MBI, TOTYYEHHE U PUMEHEHHE.
DKoJIoTUYECKHe MPoOIeMbl, CBs3aHHBIEC ¢ OKCUOM yriepoaa (1V), rumoresa riao0aabHOTO MOTEIIEHUS KIIMMAaTa, TapHUKOBBIN 3P (EKT.



VYronpHasg KucioTa W €€ Ccoiid, UX (PU3MYEecCKHe U XUMUYECKHE CBOMCTBa, MojyyeHue U npumeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-uoHkI. Vcmonap30Banne kKapOOHATOB B OBITY, METUIIUHE, TTPOMBITIUICHHOCTH U CEJILCKOM XO3SIHCTBE.

[TepBoHavaIbHBIEC TIOHSTHS 00 OPraHMYECKUX BEIIECTBaX KaK O COSAMHEHHSIX yrieponaa (MeTaH, 3TaH, STHICH, alleTUJICH, STaHOI,
TIMLIEPUH, YKCYCHas KHUcioTa). [IpupoHbie HCTOYHUKHU YTIIEBOIOPOIOB (YIrojb, MPUPOIHBIN ra3, HedTh), MPOAYKTHI UX MEepepadOoTKU
(O6eH3uH), UX poJsib B OBITY U NMpoMbINUIeHHOCTU. [loHATHE O GMOJIOrMYECKH Ba)KHBIX BEIECTBAaX: JKUpax, Oelkax, yrieBojax — U UX
POJM B )KHM3HM YeJIOBEKA. MaTepraibHOE €IUHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COCIUHCHUM.

KpemHunii, ero ¢u3mdeckue M XUMHUYECKHE CBOWCTBA, TOJIydeHHEe W npuMeHeHue. CoeauHeHUs: KpeMHUs B mpupoje. OOmime
npeacraBieanst 006 oxcuae kpemaus (IV) u xpemuueBor kuciore. CHIUKATHI, UX HCIOJIH30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Bakneiiive cTpouTeNbHbIE MaTepUaibl: KEpaMuKa, CTEKIJIO, IIEMEHT, 0eTOH, jkene300eToH. [Ipobiembl Ge30MmacHOro MCIOJIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4deHHe 00pa3I0B HEOPraHUYECKUX BEIECTB, CBOMCTB COISTHOM KUCIIOTHI, MPOBE/ICHUE KAaU€CTBEHHBIX PEAKIIMI HA XJIOPU-UOHBI
1 HaOJI0/ICHUE MTPU3HAKOB X MPOTEKAHUS, OMbBITHI, OTpaXKaIOIIKe (PU3NYECKUE U XUMUYECKHE CBOMCTBA TAJIOT€HOB U UX COCIMHEHHIM
(BO3MOKHO HCTOJB30BAHKUE BUCOMATEPUAIOB), O3HAKOMJICHHE C 00pa3iiaMu XJIOpHUJIOB (TaJIOT€HUI0B), 03HAKOMIIEHHE ¢ Oo0pa3liaMu
ceppl M €€ COeMMHEHUAMH (BO3MOXHO UCIIOJIb30BAaHUE BHUIACOMATEpPUAJIOB), HAOINIOJCHHE TMpollecca OOYIJIMBAaHUS caxapa MoJ
JNEHUCTBUEM KOHUEHTPUPOBAHHOM CEPHOM KHUCIOTHI, U3YYEHUE XMMHUYECKHX CBOMCTB pa30aBIIEHHON CEpHON KHUCIOTHI, MPOBEICHUE
KaueCTBEHHOW peaklUu Ha Cyiab(aT-uoH U HAOJIIOJeHUE NpU3HaKa €€ MPOTeKaHUsI, 03HAKOMJIEHHE C (DU3UUYECKUMU CBOMCTBaMU a30Ta,
dbochopa M uX CcoenMHEHHH (BO3MOXHO HCIOJB30BAHUE BUIECOMATEPUATIOB), oOpasiamMu a30THBIX U (OCHOPHBIX YyIOOpEHUIA,
MoJIydeHue, coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB aMMHaKa, MPOBEJACHUE KAUYEeCTBEHHBIX pEaKlUii Ha MOH aMMOHUS U
dbochar-uoH M KM3yUeHHE MPU3HAKOB UX MPOTEKAHUsI, B3aUMOJCHCTBUE KOHIICHTPUPOBAHHON a30THOW KUCIOTHI C MENIbIO (BO3MOYKHO
MCIIOJIb30BAaHUE BUAECOMATEPUAIIOB), U3YYCHHE MOJENIed KPUCTALTMYECKUX PEHIETOK anMmasa, rpadura, QyisepeHa, 03HaKOMIIEHUE C
MIPOIIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTA3a, MOJYyUYECHHE, COOMpaHUE,
pacmo3HaBaHWe M W3YYCHHE CBOWCTB YIJIEKHCIIOTO Ta3a, MPOBEICHHE KAaYECTBEHHBIX peakIuii Ha KapOOHAT W CUJIUKAT-UOHBI U
M3yYEHHE MPU3HAKOB MX MPOTEKAHUsS, 03HAKOMIICHUE C MPOJIYKIUEH CUIMKATHON MPOMBIILIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIIbHBIX
3a71a4 o Teme «BakHele HeMeTauIbl U UX COSIUHEHUS.

MeTa/uibl 4 UX COCAMHEHMSI

OOmrast xapakTepuCTUKa XUMHUYECKHX JJIEMEHTOB — METaUIOB HAa OCHOBAaHMHM WX ToJIokeHWs B llepuomumueckoit cucreme
xumuueckux snmemeHToB J[. M. MenneneeBa u crpoeHus aroMoB. CTpoeHHe MeTauioB. MeTtajuinueckasi CBsI3b U METaJLTMYecKas
KpUCTAJUIMYECKasi pemeéTka. DJIEKTPOXMMHUUYECKUNA psii HanmpsbDKeHud metauioB. Dusnueckue U XUMHUYECKHE CBOMCTBA METAJUIOB.



OO6mume crocoObl mosydeHusi MeTaioB. [loHsATHE O KOPPO3UM METaNIOB, OCHOBHBIE CHOCOOBI 3alIUThl UX OT KOppo3uu. CriaBbl
(ctamb, yyryH, AIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[llenounsie meTaibl: onoxeHue B [lepuonnueckon cucreme xumudeckux 3neMeHToB . . MenaeneeBa, CTpoO€HHME UX aTOMOB,
HaxoXeHue B mpupoje. Ouznueckue U XMMUYECKUE CBOMCTBa (HA mpumepe Hatpus U Kanus). OKCUIIbI U TUAPOKCHIBI HATpUS U
kanus. [[pumeneHne menoYHbIX METAIIJIOB U UX COEIMHEHUM.

[I{erouyHO3EeMENBbHBIE METAJIBI MATHWW W KajdbLWi: MojokeHue B llepromnueckon cucreme Xumudeckux siemeHToB [ .
MenpeneeBa, CTpOEHHE UX aTOMOB, HAX0XAEHUE B mpupoje. PU3nueckne 1 XMMUYECKUE CBOMCTBA MAarHus W Kanblus. Baxueimue
COCTMHEHUS KAIBITUS (OKCHUI, THAPOKCU/I, COJHN). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHHI.

AmromuHuii: ionoxenne B Ilepuonnueckoit cucrteme xumuieckux sremeHToB . 1. MenaeneeBa, cTpoeHUE aToMa, HAXOKJICHHUE B
npupoje. dusnveckre u XUMHUUECKUE CBOMCTBA aMfOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHIA AITFOMUHUS.

Keneso: nomoxenne B [leproanueckoil cucreme XxumMudeckux 3ineMeHToB [[. M. MenaeneeBa, CTpoeHUE aTroMa, HAXOXKICHUE B
npupoje. usnueckue 1 XuMUUeCKue CBoMCTBa xkeme3a. Okeuibl, THAPOKcHAbl U conu xenesa (1) u xxenesa (l11), ux cocrtas, cBoiicTBa
U TIOJIyYEHHUE.

Xumuueckuii IKCnepuMenm:

O3HaKOMJIEHHE ¢ oOpa3llaMl METAJJIOB M CIUIaBOB, UX (DU3MYECKUMHU CBOMCTBAMH, U3YyUEHHUE PE3YJIHTATOB KOPPO3UU METAJJIOB
(BO3MOKHO HCIIOJIb30BAaHUE BHUACOMATEPHUATIOB), OCOOECHHOCTEN B3aMMOJICUCTBUS OKCHAA KalblUs M HATpUs C BOJOH (BO3MOXKHO
HCIIOJBL30BaHUE BHJICOMATEPHUAIIOB), MCCIEIOBAHUE CBOMCTB KECTKOM BOJBI, IMpoIlecCa TOPEHUs >Kejie3a B KHUCJIOPOoJE (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMil HA MOHBI: MarHus, KajblMs, AIFOMUAHMUS, [IUHKA,
xenesza (1) u xenesza (I11), menu (1), Habmronenne U onucaHue MPOIECCOB OKPAIIMBAHUS TNIAMEHU MOHAMH HATPHS, KA U KaJIbIIHS
(BO3MOKHO HCIOJIb30BAHHE BHUACOMATEPHAIIOB), UCCIEAOBaHNE aM(DOTEPHBIX CBOMCTB THIAPOKCUJA AIFOMUHUS U TUJIPOKCHUJIA ITUHKA,
pEIICHUE IKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe « BaxKHEUIINe METAIITBI U UX COCTUHEHUS.

XHMUA ¥ OKpPYKaOLIAs cpeaa

BemectBa u MaTtepuaibl B TOBCEHEBHOM KM3HU YeloBeka. bezonacHoe MCmoib30BaHUE BEIIECTB U XUMUYECKUX PEAKIIUMA B OBITY.
IIepBas nomMomIpk IMPU XUMUYECKUX 0KOTaX U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYXKaroIIel cpebl (MpeenbHas J0MycTuMasi KoHIeHTpalus Bemect, najiee — [11K). Pons xumun B
pelIeHUN SKOJIOTMYECKUX MTPOOIIEM.

XumuuecKkuii IKCnepumenm:

n3ydeHue o0pasioB MaTepuaioB (CTEKIIO, CTIaBbl METAJIOB, TOJIUMEPHBIE MAaTEPUATIBI).

Meosicnpeomemmnule ceazu



Peanuzanus MEXNpeAMETHBIX CBS3€d MPU M3YyYEHUU XHUMUU B 9 Kiacce OCYUIECTBIIIETCS 4Yepe3 MCIOJIb30BAHHME Kak OOLIuX
€CTECTBEHHO-HAYYHBIX MOHATUN, TaK U TMOHATUH, SBISIOIIMXCA CHUCTEMHBIMH JUJISl OTHAEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOmiue ecTecTBEHHO-HAayuYHblEe MOHATHSA: HAydyHbIM (akT, TUIIOTE3a, 3aKOH, TEOpHUs, aHalu3, CHHTE3, KiacCHU(pHUKaus,
NEPUOANYHOCTh, HAOIIOJAEHHE, HKCIEPUMEHT, MOJCIUPOBAHHUE, U3MEPEHHE, MOJENb, SIBICHUE, NAapHUKOBBIM 3 (EKT, TEXHOJIOTHUS,
MaTepHuabl.

®uznka: maTepus, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIHWJ, U30TOMbI, PaJdO0aKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUECKUN
3apsAJl, TPOBOJHUKH, MOJYNPOBOJAHHUKH, AUIIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA, Ias,
pacTBOp, PACTBOPUMOCTb, KpPUCTAIIIMYECKAsl pEIIETKA, CIUIaBbl, (PU3MYECKUE BEIMYMHBI, €IWHULBI U3MEPEHHs, KOCMHYECKOE
IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CoMHIIE.

buonorusa: ¢otocunres, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHBIE YAOOPEHHS, MUKPOIJIEMEHTBI, MAaKpOAJIEMEHTHI,
MUTATEIbHBIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAJIbl, TOPHBIE OPO/IbL, IOJIE3HbIE HCKOMIAEMBbIE, TOIIJIMBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBLI 110 XUMHHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pe3yJabTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIEro oOpa30BaHUS JIOCTHUTAIOTCS B XO0J€ OOY4YCHUS XUMHUHU B
CAVMHCTBE Y4YCOHOW M BOCHHUTATEIHHOU MACSITEIBHOCTH B COOTBETCTBHU C TPATUIMOHHBIMH POCCHMUCKUMHU COIUOKYJIBTYPHBIMH U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, TIPUHITHIMA B OOIIECTBE MpaBWJIAMA W HOPMaMHU TOBEIEHUS W CIOCOOCTBYIOT IpoIleccam
CaMOTMO3HAHUSsl, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yUYaIOIIUXCS.

JIM4HOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM TMO3UTHUBHBIX II€HHOCTHBIX
OPHUEHTAIIMN U PACIIMPEHUE OIBITA JICSITETLHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1)naTrpuoTH4ecKOro BOCIIUTAHUSA:

LIECHHOCTHOI'O OTHOILIECHUSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, MUCTOPUYECKOMY WU HAYYHOMY HACIIEAUIO, ITOHMMAHWUS 3HAYCHUS
XUMUYECKOM HayKM B JKM3HH COBPEMEHHOro OOIlecTBa, CHOCOOHOCTH BIAJETh JOCTOBEpPHOW HH(MOpMaIuendn o mepeaoBbIxX
JOCTIKEHUSIX U OTKPBITUSIX MHPOBOM M OTECYECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUAX OO0 YCTpPOMCTBE MHUpaA U
0OIIIeCTBA;

2)rpamaaHCKOro BOCIUTAHUSA:

MPEJICTABJICHUSI O COLMAJIBbHBIX HOPMAaxX M MPABWIAX MEXKJIUYHOCTHBIX OTHOLICHUNM B KOJUIEKTHMBE, KOMMYHHKATUBHOU
KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, yueOHOUCCIIEIOBATEIHCKOM, TBOPUECKOW U IPYTUX BUJAX JESITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM JESATETbHOCTA TMPU BBINOJHEHUH YYEOHBIX, IMO3HABATEJbHBIX 3aJlad, BBITIOJHEHUM XHUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHWIO W B3aMMOIIOMOIIM B IpoIlecCe ITOM y4eOHOM
NEATEIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE U MOCTYIIKM CBOUX TOBAPHUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHMUS MOCIEICTBUNA OCTYIKOB;

3)IEHHOCTH HAYYHOTI'0 MO3HAHUA:

MHPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE U XMMUUYECKOW PEAKIMU, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH{ U COCTABJISIONINE OCHOBY JIJISI TOHUMAHMS CYIIIHOCTH HAyYHOUM KapTUHBI MUpPa, IPEACTaBICHUS] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS PUPOJIBI, B3AUMOCBA34X YEJIOBEKA C MPUPOJIHON CPENOM, O POJIM XMMUH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABaTENIbHbIE MOTHBBI, HATIPABJICHHBIE HA MOJYYeHUE HOBBIX 3HAHUH 10 XUMHH, HEOOXOTUMBIE /I OOBSICHEHUST HAOTI0JaeMBIX
MPOIIECCOB W SIBJICHWH, MO3HABATENbHON, WH(OOPMAITMOHHOW M YUTATEIHCKOW KYJbTYPhI, B TOM YHCJI€ HABBIKOB CaMOCTOSITEIIHOMN
paboThI ¢ YYCOHBIMU TEKCTAMU, CITPABOYHOM JIMTEPATYPOH, TOCTYIHBIMUA TEXHUUYECKUMHU CPEICTBAaMU HH(POPMAIIMOHHBIX TEXHOJIOTH;



UHTEepeC K OOYYEHHIO W MO3HAHMIO, JIF0OO3HATEIBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHHIO, MPOCKTHOW U
MCCJIEIOBATEIbCKON NeATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAINIPaBICHHOCTH U YPOBHS 00yUYEHUS B JlaIbHEHIIIEM;

4)(popMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH YKU3HHU, OTBETCTBEHHOI'0 OTHOIIICHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU Ha 37I0pPOBBIN 00pa3 KM3HU, OCO3ZHAHUE
MOCJICACTBUNA W HEMPUITHE BPEIHBIX MPUBBIUCK (YIMOTPEOJCHUS ajJKOroJisl, HAQPKOTHUKOB, KypeHHs), HCOOXOAUMOCTH COOJIIOACHUS
mpaBuiI 0€30MACHOCTH TIPH OOPAIICHUH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U PEaIbHOU KU3HH,

S)Tpy10BOro BOCIMTAHMS:

WHTEpPEC K MPAKTUYECKOMY HM3yUYCHHIO Tpodeccwii m Tpyna pa3aIudHOro poja, yBaXKEHUE K TPYAy M pe3yibTaTaM TPYAOBOU
NEATeIbHOCTH, B TOM YHCJIE Ha OCHOBE IIPUMCHEHHS MPEIMETHBIX 3HAHUW 110 XUMHH, OCO3HAHHBIM BBIOODP WHIWBHUAYAJIBHOM
TPACKTOPUH TIPOJOJKEHUS 00pa30BaHMs ¢ YYETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, yClemHol MpodeCCUOHATILHOW JEATEIbHOCTH W Pa3BUTHA HEOOXOJIUMBIX YMEHHUN, TOTOBHOCTH aJalTUPOBATHCS B
po¢dheCCUOHATIBHON Cpeie;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH I1eJIeco00pa3Hoe OTHOIIEHHE K MPUPOAC KaK UCTOYHHUKY >KHM3HHM Ha 3eMJie, OCHOBE €€ CYyIeCTBOBaHMS, IOHUMaHUE
IIEHHOCTH 37I0POBOr0 M O€30IacHOro o0Opasa >KHU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PM3MYECKOMY M IICUXHYECKOMY
3I0POBBIO, OCO3HAHUE IIEHHOCTU COOJIIOJICHUS MPaBHJI 0€30MacHOTO MOBEJEHHUS MpU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIlUsX,
YIPOXKAIOIINX 370POBbIO U KU3HU JIIOJIEH;

CITIOCOOHOCTH MPUMEHSTH 3HAHUSI, MTOJydaeMble TIPH U3YUCHUN XUMHUH, JJIS PEIICHUS 3a/1a4, CBA3aHHBIX ¢ OKPYKAIOIIECH MPUPOTHOM
CPEIOM, IJI TOBBIIICHUS YPOBHS SKOJIOTHISCKOM KYIbTYpbl, OCO3HAHUS I100aTbHOTO XapaKTepa YKOJOTHISCKUX MPOoOIeM U IMyTeH ux
pelIeHusl TMOCPECTBOM METOJIOB XHWMHH, SKOJIOTHYECKOTO MBIIIJICHUS, YMEHUsS PYKOBOJICTBOBAaTHCS MM B IIO3HABATEILHOM,
KOMMYHHKATUBHOW M COLMAJIbHOMN MTPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrtaBe meTanmpenMeTHBIX PE3yIbTAaTOB BBIACISAIOT 3HAUYMMBIE NJisi (DOPMHPOBAHUS MHUPOBO33pPEHHUS OOIEHAYYHBIE TOHSTHS
(3aKOH, Teopwsl, MPUHIIUI, TUTIOTE3a, (aKT, CUCTeMa, MPOIECC, IKCIIEPUMEHT U JPYroe.), KOTOPhIE UCIOJIB3YIOTCS B €CTECTBEHHO-
Hay4YHBIX Y4YEOHBIX MpEeaMETax M IMO3BOJISIIOT Ha OCHOBE 3HAHUW M3 3THX NPEAMETOB (OpPMHUPOBATH MPEACTABICHUE O IETOCTHOM
Hay4YHOM KapTUHE MHUpa, U YHHBEpCaJIbHble yueOHbIe NeWCTBHUsS (MO3HABATEIbHbIE, KOMMYHHKATUBHBIE, PETYJISITUBHBIC), KOTOPHIC
obecreunBarOT (OPMUPOBAHNE TOTOBHOCTH K CAMOCTOSATEIILHOMY INIAHUPOBAHUIO U OCYIIECTBICHUIO YIEOHOU AESTEIHHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA

ba3oBble Jioruuyeckue AeMCTBUA:



YMEHUSI UCIOIb30BaTh MPUEMBI JIOTMYECKOIO MBIIUICHUS MPU OCBOCHHM 3HAHUN: PACKPHIBATH CMBICT XMUMHUYECKUX MOHSITHI
(BBIIETIATH MX XapaKTEPHBIC MPU3HAKH, YCTAHABINBATH B3aUMOCBS3h C IPYTUMU MMOHATHUSIMH ), UCTIOJIH30BaTh TOHATHS JJIsl OOBSICHCHHUSI
OTIIETBHBIX (DAKTOB U SIBJICHUH, BEIOMPATh OCHOBAHUS U KPUTEPHUU JJI KIACCU(PUKAIIMA XUMUUYECKUX BEIIECTB M XUMUUYECKHUX PEAKIIHMA,
yCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXAY OOBEKTaMHM U3Y4YEHHS, CTPOUTH JIOTMYECKUE PACCYXICHUS (MHIYyKTHUBHBIE,
JIEAYKTUBHBIE, [10 aHAJIOTHH ), IEaTh BBIBOJIbI U 3aKITIOUCHUS;

YMEHHE TMPUMEHSTHh B MPOIECCEe MO3HAHUS MOHATUS (IPEAMETHBIE M METalpeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
HCITOJIB3yEeMbIC B XUMHH, MPE0OPA30BHIBATH MIUPOKO MPUMEHSIEMbIC B XUMHH MOJICIHHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI
aJIIEMEeHTa), XUMU4ecKast GopMyia U ypaBHEHHE XUMHYECCKOW PEaKIMU — IIPH PEIIeHNN yIeOHO-TI03HABATEIbHBIX 3aa4, ¢ YIETOM 3THX
MOJICJIbHBIX TIPECTABJICHUN BBISBIISATh U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKK U3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEILECTB U
XUMHUYECKUX PEaKIUi, BHIABISTH 00IME 3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3U U MPOTUBOPEUHNS B U3y4aeMbIX MpoIleccax
U SBJICHUSIX.

Ba3oBble uccienoBarejabckue 1eMCTBUS:

YMEHHUE HCIO0JIb30BATh MOCTABJICHHBIE BOIPOCHI B KA4eCTBE HMHCTPYMEHTA IIO3HAHMS, a TAKKE€ B KauyeCTBE OCHOBBI JJIA
(dbopMHUpPOBaHUS TUTIOTE3bI MO MTPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOpPETEHUE ONbITA MO IUIAHUPOBAHUIO, OPTAHM3AIMU U TPOBEJICHUIO YUYEHWYECKUX SKCIEPUMEHTOB, YMEHHUE HaOI0/IaTh 3a
XOJIOM TIPOIIECCa, CaMOCTOATEIBbHO MPOTHO3UPOBATh €ro pe3ysbTar, (opMynIHpoBaTh OOOOLIEHHS M BBIBOJABI 10 pe3yibTaTam
MPOBEAEHHOIO OMBITA, UCCIAEAOBAHMS, COCTABIIATh OTUET O MPOAEIaHHON padoTe.

PabGora ¢ nndopmanueii:

yMEHUE BBIOMPATh, aHATTU3UPOBATH U MHTEPIPETUPOBATH UHMOPMAIINIO PA3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, MOJTYJaEMYIO
M3 pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JUTEpaTypa XUMUUYECKOTO COJIepkKaHus, CIIpaBOYHbIE MocoOus, pecypcbl MHTepHeTa),
KPUTHUYECKU OLEHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO UHGOPMAIIUIO;

YMEHHE TMPUMEHSTh pPa3IuyHble METOJbl M 3alpochl MPU IMOUCKE W OTOOpe HH(POpMAlMK U COOTBETCTBYIOIIMX JAHHBIX,
HEOOXOJMMBIX JUIsl BBHITIOJIHEHUS YYEOHBIX W TO3HABATEIBHBIX 3a/Jad OMPEACNEHHOTO THIIA, MPUOOpPETEHHWE OmbITa B 00JIaCTH
WCIIOJIH30BaHUsI MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUW, OBJAJCHHE KYJIbTYPOW AKTHBHOTO WCIOJB30BAHUS PAa3TMIHBIX
MTOMCKOBBIX CHUCTEM, CAaMOCTOSITEILbHO BBHIOMpATh ONTUMAIbHYIO (opMy mpencTaBieHus UHGOPMAIUA U WUTIOCTPUPOBATH PEIlIacMbIe
3a/1a4M HECJIOKHBIMU CXEMaMHU, IuarpaMmaMu, IpyruMu popMamMu rpa@uku 1 ©X KOMOMHAIUSIMU;

YMEHHUE HCIOJIh30BaTh M aHAJIM3UPOBATH B MpOIlecce YUeOHOW M HMCCIIEeNOBATEIbCKOW NESITENIbHOCTH MH(POPMAIUIO O BIUSHUU
MIPOMBIIIEHHOCTH, CEJIbCKOTO X034IiCTBA U TPAHCIIOPTAa HA COCTOSIHUE OKPYKAIOLIEH MPUPOJTHOU CPEIbI.

KoMMyHUKAaTHBHBIE YHHBEpPCAJIbHBbIE Y4eOHbIEe JeHCTBUS:



yMEHUSl 3aJlaBaTh BOIpPOCHI (B XOJe Auanora v (MiaM) OUCKYCCHM) MO CYIIECTBY OOCyX)AaeMod TeMbl, (HhOpMYyIUpOBaTh CBOU
MPEIJIOKEHHUS] OTHOCUTENIBHO BBITTOJIHEHHSI PETIOKEHHOM 3a1a4H;

YMEHUS NPEICTABIATh IMOJYYEHHBIE PE3YJIbTAThl [MO3HABATENBHOW JEATEIbHOCTH B YCTHBIX M INHCbMEHHBIX TEKCTaX; JAENaTh
NPE3EHTAIlMI0 PE3YJIbTATOB BBIMOJIHEHUS XHUMHYECKOTO HSKCIEepUMeHTa (J1adopaToOpHOro OmbITa, JabOpaTOpHOM paboThl IO
UCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHs y4eOHOT0 COTPYJHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM IMO3HABATEIbHOW U MCCIEAOBATEIBCKON ACSITENLHOCTU MPHU
pEIIeHNN BO3HHMKAIOMIMX MPOOJeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBAHUS MO3UIUH (0OCYKIeHUs, 0OOMEH MHEHUSIMH,
«MO3TOBBIE HITYPMBI», KOOPJIUHAIIMS COBMECTHBIX JEUCTBUM, ONpEIeICHIEe KPUTEPHEB MO OLIEHKE KaueCTBa BHIIOJHEHHON PaOOTHI U
Tpyrue).

PeryasiTuBHbIE yHUBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHHUE CaMOCTOSATEIBHO OMPENEIATh e AeATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTh, KOHTPOJIUPOBATh U MTPU HEOOXOJUMOCTH
KOPPEKTUPOBATh CBOIO JIESITEIBHOCTh, BhIOMpaTh HamOoisiee 3h(PEKTUBHBIE CIOCOOBI PEIICHUS YYEOHBIX M IMO3HABATENIbHBIX 3ajad,
CaMOCTOSITENIbHO COCTAaBJISITh WM KOPPEKTUPOBATh MPEIJIOKEHHBIA aIrOpUTM JACUCTBUM NPU BBIOJIHEHUU 33JaHUA C YYETOM
MOJIyUYEHHUSI HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEaKLUAX, OLICHUBAThb COOTBETCTBUE IOJYyYEHHOI'O pe3yJsbTara
3asBJICHHOM 11€JIM, YMEHHE UCTOJIb30BATh U aHAIIM3UPOBATHh KOHTEKCTHI, IPEAJIAracMbl€ B YCIIOBUU 3aJIaHHIA.

NHNPEAMETHBIE PE3YJIBTATHI

B cocraBe npeIMeTHBIX pe3yJIbTaTOB MO OCBOEHUIO 00s3aTEIBLHOTO COJIEpKaHMsI, YCTAHOBIICHHOTO JJaHHOU (eliepanbHON padoueit
IpPOrpaMMoOil, BBIJIEISIIOT: OCBOCHHBIE OOYYaIOLIMMUCS HAyuyHble€ 3HAHUS, YMEHHMS M CHOCOObI JeHCTBHM, crneuuduueckue s
npeIMeTHOM 005acTh «XUMHUSA», BUABI ACSITEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHMS, €r0 HMHTEpIpeTalH, MpPeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3JINYHBIX YU€OHBIX U HOBBIX CUTYyaIUSIX.

K koniy oOyuyeHuss B 8 kJacce mnpeaMeTHble pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)kaTh C(HOPMHUPOBAHHOCTH Y
oOy4Jaronmxcst yMEHUM:

e PAacCKphIBaTh CMBICII OCHOBHBIX XMMHWYECKUX MOHATHWA: aTOM, MOJIEKYJa, XUMHUYECKHI 3JIEMEHT, IPOCTOE BELIECTBO, CIOKHOE
BEILIECTBO, CMECh (OJHOPOJAHAs W HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJISIpHAs Macca, KOJUYECTBO
BEILIECTBA, MOJb, MOJSIpHAas Macca, MaccoBas JOJiI XUMUYECKOIO 3JIeMEHTa B COCIMHEHHM, MOJSPHBIA OOBEM, OKCHUI, KHUCIIOTA,
OCHOBaHHE, COJb, 3JEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHUCICHMS, XHUMHYECKas peakius, Kiaccuukanus peakiuil: peakuuu
COEIMHEHMSI, PEaKIIMK Pa3NIOKEHUs, PEaKI[UN 3aMEIEHUs, PEaKIM OOMEeHa, 3K30- U SHAOTEPMUUYECKUE PEaKlUH, TEIIOBOU 3PPeKT
peaKiuu, Sapo aToMa, AJIEKTPOHHBIN CIIOM aroma, aTOMHas OpOWTajb, paguyc aToMa, XUMUYECKas CBS3b, MOJSPHAS W HEMOJsIpHAS
KOBAJIEHTHAs CBSI3b, MIOHHAS CBSA3b, HOH, KATHOH, aHUOH, PACTBOP, MAacCOBAsl 10JIsI BEIIECTBA (MPOLEHTHAS KOHLEHTpPALHs) B paCTBOPE;



e MJUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX IOHSITHUN W NPUMEHSTh ITU IOHATHSA IIPU ONMCAHUU BEIIECTB U UX
IIPEBPAILCHNN;

e HCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY JIJIsl COCTaBICHHS (JOPMYJ BEIIECTB U YPaBHEHUI XUMUYECKUX PEaKIIUH;

e OMNpEAENATh BAJIEHTHOCTb AaTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, CTENEHb OKHUCIIEHUS DSJIEMEHTOB B OWHApHBIX
COEIMHEHMSX, IPUHAJIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIACCY COEAMHEHUN 10 popMysiaM, BUJ XUMUYECKON CBA3M (KOBAJICHTHAs
Y MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

e packpsiBaTh cMbIca llepuoanueckoro 3axkona [[. 1. Menneneesa: 1eMOHCTpUPOBATh MIOHUMAHUE IIEPUOJNYECKON 3aBUCUMOCTH
CBOMCTB XMMHYECKHMX JJIEMEHTOB OT MX NOJIOKEHHUs B Ilepuoandeckon cucreme, 3aKOHOB COXPAHEHHS] MAcChl BEIIECTB, IOCTOSHCTBA
COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUE€HUS, 3aKOHAa ABOTapo;

e OINMCHIBATh U XapaKTepU30BaTh TaOMMuHyl0 (Qopmy llepnonnyeckoil cUCTEMbl XMMHUYECKHUX 3JIEMEHTOB: pa3iMyaTh MOHITHS
«rnaBHasa noarpynna (A-rpynna)» u «mnodounas noarpynna (b-rpymnmna)», mansle U O0JbIIME MEPUOABI, COOTHOCHTh 00O3HAaYEHUS,
KoTopble uMewTcs B Tabmuue «llepmonnueckas cucrtema xumudeckux d3neMmeHtoB J[. WM. MengeneeBay ¢ UHCIOBBIMH
XapaKTepUCTHUKaMH CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij Apa, OOIIee YUCIIO AJIEKTPOHOB U paclpeesieHue ux
I10 3JIEKTPOHHBIM CJIOSIM);

e KJIACCU(PUIUPOBATH XUMHYECKHE OHJIEMEHThl, HEOPraHMYECKHE BELIECTBA, XMMHUYECKHE peakuuu (10 YHUCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEINIOBOMY 3P EKTY);

e XapakTepu30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB PA3JIMYHBIX KJIAcCOB, MOATBEPKAas OIKCAaHUE
IIpUMEPAMH MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUI;

e IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOXXHOCTH INPOTEKAHUS XUMHYECKHX
MPEBPAIICHUI B Pa3JIMYHBIX YCIOBUSIX;

e BBIYHCIATH OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MACCOBYK) JOJIIO XMMHYECKOrO JJIEMEHTA I10
(dbopmyJsie COeTMHEHNs, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, NPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUUECKON peaKIvy;

e TIPHUMEHATH OCHOBHBIE ONEPAllMU MBICIUTEIBHON ACSITEIbHOCTH — aHaJIN3 U CUHTE3, CpaBHEHUE, 0000I1IeHNe, CHCTeMaTU3aluIo,
KJIaCCU(UKALIMIO, BBISBICHUE NPUUYMHHO-CICICTBEHHBIX CBS3€M — JJIs HM3y4eHUS CBOMCTB BEIIECTB M XUMHYECKHX pPEaKIIH,
€CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHMS — HAOIIOEHUE, U3MEPEHUE, MOJICITUPOBAHNE, SIKCTIEPUMEHT (pEabHbII U MBICJICHHBIN);

e CJEAOBaTh MPaBUJIAM MOJIb30BAHUS XMMUYECKON MOCYAON M 1a00paTOpHbIM 000PYIOBaHUEM, A TaKXKe MpaBUiIaM OOpaIlleHUs C
BELIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU IO BBINOJHEHUIO JTAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHUIO U COOMPAHUIO
razoo0pa3HbIX BeUIeCTB (BOJOPOAA M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OIpENeIEHHON MacCOBOM J0jeil pacTBOPEHHOIO



BELIECTBA, IUIAHUPOBATh U IIPOBOJNUTH XMUMHUYECKUE DKCIEPUMEHTHI 110 PACIO3HABAHMIO PACTBOPOB LIEIOYEH U KUCIOT C ITOMOILIBIO
WHAUKATOPOB (Jakmyc, (eHondTaaert, METHIOPAHK U IPYTHeE).

K konmy obOydenuss B 9 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpakaTb C(HOPMUPOBAHHOCTH Y
00y4aroIuxcst yMEHHI:

e PacKphIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IOHATHUN: XMUMHUYECKHM JJIEMEHT, aTOM, MOJIEKYJIA, MOH, KaTUOH, aHUOH, ITPOCTOE
BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTH, JIEKTPOOTPULATEIIBHOCTb, CTENEHb OKHMCIICHMS, XUMUYECKas PEakUMs, XUMHUYECKAs
CBsI3b, TEIUIOBOM 3¢ (deKT peakiuu, MOJb, MOJSIPHBIM 00BEM, pacTBOp, OSJCKTPOIMTHI, HEINEKTPOJUTHI, IIIEKTPOIUTHUECKAS
JUCCOLIMALIMS, PEAaKIMH HWOHHOrO OOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBEcHE, OOpaTMMble M HEOOpaTUMBbIE pEakLUH,
OKHUCJIUTEIIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU, OKHUCIMTENb, BOCCTAHOBHUTENb, OKWCICHHE M BOCCTAHOBJIECHHUE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMHUECKAas CBS3b (KOBAJEHTHAs, HOHHAS, METAJUIMYECKasl), KPUCTAJUIMUECKasl pelIéTKa, KOppO3Hsl METAJUIOB, CILIABHI,
CKOpPOCTh XMMHUYECKOW PEAKLINH, TPeAeTapHO AomyctuMas konuentpanus [1/IK BemecTsa;

e WJUIFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX MOHATHUA W NMPUMEHATHh ATH IMOHATUA NPH OMHCAHUM BEIIECTB U HX
[IPEeBPALICHUM;

e HCIOJIB30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJICHUS (POPMYJI BEILIECTB U YPaBHEHUN XUMUYECKUX PEaKIU;

e ONPEIEIATH BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTaBa, IPUHAUIEKHOCTh
BEILECTB K OMNPENEIEHHOMY KJIAcCy COeAMHEHUM mo ¢opmyrnam, BUA XUMUYECKON CBS3M (KOBaJ€HTHAs, MOHHAs, METaNInYecKas) B
HEOPraHWYECKUX COEIMHEHMSX, 3apsii MOHA IO XUMHUYECKON (opmyse, XapakTep cpeAbl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX
COEIMHEHHI, TUIT KPUCTAJUIMYECKON PEMIETKHN KOHKPETHOTO BELIECTBA;

e packpeiBaTh cMbIca llepumoamueckoro 3akona JI. M. MeHpaeneeBa W JIE€MOHCTPUPOBATH €T0 NOHUMAHHWE: OINKCHIBATh U
XapakTepu3oBaTh TaOIM4HY0 (popmy I[lepuonnueckoid CUCTEMBI XMMUYECKUX 3JIEMEHTOB: pa3iMyaTh MOHSATHUS «TJIABHAS MOATPYINa
(A-rpynma)» u «mnobounas noarpynmna (b-rpynna)», mansie U 00JbIINE MEPUOABI, COOTHOCUTh 0003HAYEHUS, KOTOPbIE UMEIOTCS B
MEePUOINYECKON TabJIUIE, C YUCIOBBIMU XaPAKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij fAjpa, ooiiee
YHCIIO DJIEKTPOHOB W pacHpelielieHue UX MO BJIEKTPOHHBIM CJOSM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB
AJIEMEHTOB M X COEIMHEHH B MpEeNax MajblX NEPUOI0B U TJIABHBIX MOArPYII C YYETOM CTPOEHUS UX aTOMOB;

e KJIIACCU(PUIIMPOBATH XUMHUYECKUE DIJIEMEHTbHI, HEOPraHWYECKHWE BEUIECTBA, XMMHUYECKHE peakuuu (M0 YHUCITYy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEINIOBOMY 3P (EKTY, IO U3MEHEHUIO CTETIEHEH OKUCIIEHUS XUMUYECKUX AJIEMEHTOB);

e XapakTepH30BaTh (OMHUCHIBATH) OOLIME U crienu(pUIecKre XMMHUUECKUE CBOMCTBA MPOCTHIX M CJIOKHBIX BELIECTB, MOATBEPKIas
ONMCaHUE MPUMEPAMU MOJIEKYJIIPHBIX Y MOHHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;



e COCTaBJISITh YPABHEHUS SJEKTPOJUTHUYECKOM NMCCOLMAIMU KHUCIOT, IIeJI0Yeil M COoJIel, MOJHbIE U COKPAIEHHbIE ypaBHEHUS
peaknuii MOHHOTO OOMEHA, ypaBHEHHUS PEAKIWi, MOJITBEPKMAIONINX CYIIICCTBOBAHWE TEHETHUYECKOW CBSI3M MEXKIY BeEIIeCTBAMHU
Pa3TUYHBIX KIIACCOB,;

e PaCKphIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEACTBOM COCTABIIECHUS AJIEKTPOHHOTO OallaHca ATHX
peaxkiuu;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOEHUS, BOBMOXHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBpAIICHUIN B
Pa3ITUYHBIX YCIOBUSX;

e BBIYUCISITH OTHOCHTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIONI0 XHMHYECKOTO 3JIEMEHTa TIO
(dbopmyJsie COeIMHEHNUs, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUUECKON peaKIlny;

e COOJIIO/IATH TIpaBUJIA MOJH30BAHUSI XUMUYECKON MOCYAOW U JIabopaTOpHBIM O00OPYIOBAaHUEM, a TAKXKE IMpaBuiia OOpaIleHUs C
BEIIIECTBAMH B COOTBETCTBUHU C MHCTPYKIIUSMHU TIO BBITOTHEHHUIO JAOOPATOPHBIX XUMHUYECKHX OMBITOB MO IMOJIYYCHHIO M COOMPAHUIO
ra3000pa3HbIX BEHIECTB (aAMMHUAaKa U YIJIEKUCIIOTO rasa);

e TPOBOJIUTH PEAKIIMU, MTOATBEPKIAONINE KAUECTBEHHBIA COCTaB PA3JIMYHbBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUJ -,
opomua-, uoaua-, kapoonar-, pocdar-, cunmkar-, cyiabhar-, TUIAPOKCUA-UOHBI, KATUOHBl AMMOHHUS U WOHBI M3yYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BEIICCTB;

e TMPUMEHATH OCHOBHBIC OTICPAIIMHA MBICITHTEIILHON JESITCIIbHOCTH — aHAJIM3 U CHHTE3, CpaBHEHUE, 0000IIeHe, CUCTEMAaTH3aIIHIO,
BBISIBIICHUC TIPUYMHHO-CJICICTBCHHBIX CBS3CH — I W3YYEHUS CBOWCTB BEIIECTB M XMMHYCCKUX PEaKIIMiA, €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HAOJII0/ICHNE, U3MEPEHUE, MOCIIUPOBAHUE, SKCIIEPUMEHT (PeabHbIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBo 4acoB
Ne HaumeHoBaHuUe pa3ieioB U TeM DJieKTpoHHbIE (U (PPOBHIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n NMPOrpamMmblI Bceero o0pa3oBaTejbHbIE PECypPChl
padoThI padoThI
Pa3nen 1.IlepBoHayajibHble XUHMHYECKHE TIOHATHSA
Xumust — BakHas 00J1acThb
. bu6mmoreka [IOK
11 €CTECTBO3HAHMS M MPAKTHICCKOM 5 2
https://m.edsoo.ru/7f41837¢c
IEeSITEIILHOCTH YeJIOBEKA
bubmuoreka [JOK
1.2 B 15 1
CHICCTBA M XHMITACCKHC peartini https://m.edsoo.ru/7f41837¢c
Htoro no pazneny 20
Pazjnen 2.Baxuneiimme npeacTaBuTe/ i HEOPraHNYECKUX BelleCTB
91 Boznyx. Kucnopon. [Tousitue 06 5 1 bu6mmorexa [IOK
' OKCHIAX https://m.edso0.ru/7f41837c
99 Bonopon.llonsatue o kuciorax u 3 1 bubnnoreka [JOK
' COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6nmoreka [JOK
' OCHOBaHUSX https://m.edsoo0.ru/7f41837c
OcHOBHBIE KJIaCChl HEOPraHUYECKUX bubnnoreka [JOK
2.4 . 11 1 1
COCJIMHEHU I https://m.edsoo.ru/7f41837¢c
Hroro o pazneny 30

Paznen 3.11epuoanyeckuii 3akon u [lepuognveckasi cucrema xumnueckux 3jeMeHToB JI. U. MenneneeBa. CtpoeHue aToMoB. XMMHU4YECKAasl CBSA3b.
OKHCIUTEbHO-BOCCTAHOBUTE/IbHbIE PeAKINH

3.1

[Tepronnueckuii 3aKOH 1
[Tepuoanueckas cucrtema
XUMHYECKHX d1eMeHToB /1. H.
Mengeneesa. CtpoeHue aroma

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



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Xumuaeckas cBsi3b. OKHCIUTENBLHO-

39 8 bubnmoreka [JOK
' BOCCTAHOBUTEJIbHBIC PEAKIIUU https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
Hroro o paszeny 15 https://m.eds00.ru/7f41837¢
bubmuorexa [JOK
PesepBHOE Bpemst 3

https://m.edsoo.ru/7f41837¢c

OBILIEE KOJIMYECTBO YACOB I1O

68
I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuyecTBo 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ Kontpoabnbie Ilpakruueckue
MPOrpaMMblI Bcero o0pa3oBaTebHbIE PeCypChl
padoThI padoTshI
Pa3nes 1.BemecTBo U XUuMHYeCKHe PeaKIMH
11 [ToBTOpEeHue U yriay6ienue 3HaHUN 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.eds00.ru/7f41a636
13 DNEeKTPOTUTHYECKAS TUCCOIHAITHS. 3 1 1 bubanorexa [JOK
' XHMMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nes 2.HemeTanibl 1 UX COeIMHEHUSI
91 OO61as xapakTepruCcCTHKa XUMUYECKIX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mrast XxapakTepruCTUKa XUMUUECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' PYHIBL -€P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO6mrast XxapakTepruCTUKa XUMUUECKHUX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa [TOK
' PYHHEL ’ P https://m.edso0.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepuCTHKa XUMUYECKUX
24 anemeHTOB |V A-rpynmsl. Yriaepoa u 8 1 2 bubmorexa HOK
' . PYIHEL oA https://m.edso0.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Hroro no pasneny 25
Paszpnen 3.MeTtasiibl 1 MX COCAUHEHUS
3.1 OO6mue cBoiicTBa METAIIOB 4 bubmorexa [JOK

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



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

3.2 Baxxselnme Metayuibl 1 UX COEIUHEHUS

16 bubmuorexa [{OK
https://m.edsoo.ru/7f41a636

Hroro mo pazueny 20
Pasznen 4.Xumus u okpy»kamomias cpeaa

4.1 BemectBa 1 MaTepuaibl B )KU3HU YEIOBEKA 3 bubnnorexa LIOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
PesepBHOE Bpems 3 bubmmorexa [JOK

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

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoumnuecTBo yacos
o © OcHOBHBIE JJIeKTPOHHBIE
=
Ne Tema vooKa E < Jara BOCIIUTATEIbHBIE 3a1a4H, uudgposbie
n/n yp é ? H3y4YeHUu s peniaeMbie Ha YPOKax ¢ oOpasoBaTe/bHbIE
S = = o o
- = = > = yueToMm padoueii pecypcsbl
= o o
= <
3 3 e S e NporpaMmbl BOCIIUTAHUSA
== = 2 B a

1 [Ipenmet xumuu. Poiap XuMuu B 5KU3HU YCTaHOBJIEHHE TOBEPUTENBHBIX bu6mmoreka [IOK
yenoBeka. Tena u BemecTna OTHOMICHUN MCXKILY YHUTCICM U https://m.edsoo.ru/ff0d210c

€ro y4YeHHUKaMHU,

5 CIIOCOOCTBYIOIINX TIO3UTHBHOMY Bu6nuorexa [{OK
[TonsiTve 0 MeTO/IaX O3HAHUS B XUMUU

BOCIPHATHIO yHaIllMMHCAH https://m.edsoo.ru/ff0d227e
TpeOOBaHM U MPOCHO YUHUTEIS
IIpakTnueckas padora Ne 1 IPHUBJICYCHNE BHUMAHHS

3 «[IpaBuna paboTsl B 1abopaTropuu u 1 HIKOJIbHUKOB K LICHHOCTHOMY bubnuorexa [JOK
npuéMsbl 00palieHus ¢ 1abopaTOPHBIM acClCKTy M3y9acMbIX Ha ypoKax https://m.edsoo.ru/ffod23dc
060py,Z[OBaHI/IeM» SABJICHUH, OpraHru3alunsd ux
q C 5 paboTHI ¢ TOTy4aeMoil Ha ypoKe 5 K

UCTBHIC B TBa U cMecH. Crn bl .

4 CThIE BEIIeC av cMec 0Cco COLMATBHO 3HAYMMOI bu6nmnoreka 11O
pa3aeneHus cMecen rbopMAIHei — https://m.edsoo.ru/ff0d26ca
IIpakTnueckas padora Ne 2 WHULIMUPOBAHUE €€ 00CYKICHUS

5 «PpasaeneHHe CMGI:Jeﬁ (Ha mpumepe 1 ’ ’ bubmorexa HOK

. pHMep https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
®uznuecKnue 1 XUMUUYECKHUE SIBJICHUSI.

5 Xumnueckas peakuus. [Ipuznaku u bubnmoreka [JOK
YCJIOBUS IIPOTEKAaHUS XUMUYECKHUX https://m.edsoo.ru/ff0d37fa
peakuuii

n00YXKICHHE IIKOIbHUKOB bubnmnorexa [JOK
7 ATOMBI U MOJIEKYJIBI
COOJIIOIaTh HA YPOKE https://m.edsoo.ru/ff0d2a6c
IIpocTble U CIIOXKHBIE BELIECTBA. OOWIENPHHATEIC HOPMBI bubnnorexka [JOK
8 MOBEACHUA, ITpaBUJIa O6IIICHI/I$I

XHUMHUYECKHE IIEMEHTBI

https://m.edsoo.ru/ff0d2a6¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

OrtHOCUTENbHAA aTOMHAd Macca. 3HAK!

CO CTapIIUMH (YUUTENSIMH) U

bubmuoreka [JOK

9
(CMMBOJIBI) XUMHUYECKHX 2JIEMEHTOB CBEPCTHUKAMH (IUKOJBHUKAMK), https://m.edsoo.ru/ff0d2be8
3 MIPUHIIATIEI YIeOHON
aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumuueckasi popmyna. OTHOCHTEIbHAS AMCTUILTHERL 1 bubmmorexa LIOK
pMyJIa. caMoOopraHu3aIuu https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsI Macca
1 MaccoBasi 107151 XUMHYECKOTO bubmuorexa [JOK
JJIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
BasieHTHOCTh aTOMOB XMMHYECKUX bubnmoreka [JOK
12
JJIEMEHTOB https://m.edsoo.ru/ff0d2eae
" A BKJIFOUEHHE B YPOK UTPOBBIX bu6mmoreka [IOK
TOMHO-MOJIEKYJIIPHOE YUEHUE
YIAPHOE ¥4 TpoLeayp, KOTOPBIE IIOMOTAkT hitps://m.edsoo.ru/ff0d2d50
NOAAEP/KATh MOTUBALIMIO JETEN BubmoTexa HOK
14 3aKOH COXpaHEHUS MacChl BEIIECTB i
P H K MOTyseHHI0 sHanuit, https://m.eds0o.ru/ff0d3b88
HaJIa’)KUBAHWUIO TO3UTHBHBIX
15 XMMHYECKHE YPaBHECHHS MEKJIMYHOCTHBIX OTHOIICHUH B brbmiorexa [IOK
P https://m.edsoo.ru/ff0d3b88
KJ1acce, MOMOTaroT
Krnaccudukanusa XuMHUECKUX peakiui
16 (coe I/IHq;HI/I}I a3JI0’KEHUS ' YC?HOBHGHHIO i bubmmorexa [OK
g > P ’ e https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa) BO BpeMsi ypoKa
17 KomnuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
B3aumocBsI3p  KONMYECTBa, MacChl H
18 quclia CTPYKTYPHBIX €IUHUI] BELLECTBA. bubnnoreka [JOK
Pacuétel mo Qopmynam XUMHUYECKUX https://m.edsoo.ru/ff0d5708
COCAMHEHUI
BhrancieHus KoIm4ecTBa, MacChl
19 BEIIECTBA 110 YPaBHEHUSIM XUMUYECKUX bubmmorexa [OK
5 P https://m.edso0.ru/ff0d5708
peaxkuui
M. B. JIoMOHOCOB — y4Y€HBIN-
20 sHukIoneauct. O0o0mEeHne bubmmorexa LOK
' . https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aI¥sl 3HAHUH
21 KonTtpoabHnas pa6ora Nel o reme NO0YKJIEHUE MIKOJIBHUKOB bubnnorexka [JOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d40c4

22

23

«BelecTBa 1 XUMHUYECKUE PEAKIIUI

Kucnopox — snemeHT u mpocToe
BenrectBo. Pusnyeckue cBONUCTBA
kuciaopoaa.0O30H

CriocoObl osTy4eHHs KUCIOPOaa B
1ab0paTopuu U MPOMBIIUIEHHOCTH.

24

XUMHUYECKUE CBOMCTBA KUCIOPOIa
(peakuuy OKUCIIEHUS, TOPEHNUE).
[Tonsitue 06 okcunax. [lpumenenue
KHMCJIOpPOJIa

25

26

27

28

IIpakTnueckas padora Ne 3 no Teme
«ITonyuenue u cobupanme KUCiIopoa,
W3YyYEHHUE Er0 CBOMCTB)

TennoBoi 3 PeKT XUMUIECKOM
peaKIyy, MOHATHE O TEPMOXUMHUECKOM
YpaBHEHHH, IK30- U SHJOTEPMUIECKUAX
peakuusix. TommBo (HedTh, yroiap U
METaH)

Boznyx — cmecs razos. Cocras
BO3/lyXa.3arpsA3HEHUE BO3/1yXa,
CIOCOOBI €T0 MPEIOTBPAIICHHS
Bonopon — anemeHT u mpocroe
BeniecTBo. Haxoxnenue B mpupoe

29

dusnueckre U XUMUYECKHUE CBOMCTBA
Bosiopoa. [ToHsTue o kuciorax u
COJIIX

30

31

Crioco0bI ToTy4eHHsT BOAOPO/Ia B
naboparopun. [IpumeHeHne BoTOpOaa

IIpakTnueckas padora Ne 4 o Teme

co0JroaTh Ha ypoke
OOIIETIPUHSATHIC HOPMBI
MOBEICHUS

IIPUMEHEHUE Ha YPOKe
HWHTEPaKTUBHBIX (popM paboThI
yUaIIUXCs: MHTEIJICKTYaTbHBIX
UTp, CTUMYJINPYIOIIUX
[I03HABATEJIbHYIO0 MOTHBALIUIO
UIKOJIbHUKOB; TUCKYCCHH,
KOTOpBIE JAal0T yJaluMcs
BO3MOHOCTb IIPUOOPECTH OTIBIT
BE/ICHUS] KOHCTPYKTUBHOTO
JTIAJIOTa; TPYIIIIOBON PabOThI MU
paboTHI B Tapax, KOTOPBIE ydar
IIKOJILHUKOB KOMaHIHOMN paboTe
Y B3aMMOJEHUCTBHUIO C JPYTUMH
JETbMU;

https://m.edsoo.ru/ff0d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4ae2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4790

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

«[Tomyuenue u cobupanue BOAOPOA,
M3y4YCHHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42

32

33

34

ModsipHblii 005EM ra30B. 3aKOH
ABoraapo

Berancnenust 00pma, KonnvecTBa
BEI[ECTBA T'a3a 10 €r0 H3BECTHOMY
KOJINYECTBY BELIECTBA MIIK 00BEMY

Brruncienus o05EMOB ra3oB MO

YPaBHCHHIO pCAKIIUN Ha OCHOBEC 3aKOHA
00BEMHBIX OTHOIIIEHHI Ta30B

35

dusnueckue U XUMUYECKHIE CBOMCTBA
Boabl. CocraB ocHoBaHui. [ToHsarue 00
WHJUKATOpax

36

37

38

39

40

Bopna kak pactBoputens. HacbieHHbie
1 HCHACBIIICHHBIC paCTBOPLI

MaccoBas 107151 BEIIeCTBa B pacTBOpe

IIpakTnueckas padora Ne S o Teme
«IIpuroroBiieHrE PaCTBOPOB C
OnpeeaEHHON MacCOBOU J10JIEH
pacTBOPEHHOTO BEILIECTBA)

KonTtpoabsnas padora Ne2 o reme
«Kucnopoa. Bonopoa. Boga»
OKcupl: cOCTaB, KJIacCupUKaIs,
HOMEHKJIaTypa

41

42

43

[TonydyeHnue 1 XuMHYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX
OKCHJIOB

OcHoBaHHUs: COCTaB, KJIacCU(pUKAIIHS,
HOMEHKJIaTypa

HOJ’IY‘{CHI/IC 1 XMMHYECKHE CBOMCTRBA

o0y /IeHUE MIKOIbHUKOB
COOJIFO/IaTh Ha ypOKe
OOLIECNPUHSATHIE HOPMBI
TIOBE/ICHHS, TIPABUIIA OOIICHHS
CO CcTapmMu (YIUTEISIMHA) U
CBEPCTHHKAMU (IIKOJIBHUKAMH),
MIPUHIIATIEI YIeOHON
JUCHIUTUINHBI 1
CaMOOpraHU3aIIH

opranmu3anus medcraa
MOTHUBHUPOBAHHBIX U
SPYAUPOBAHHBIX YUAIIUXCS HAT
UX HEYCIICBAOIITIMHI
OJHOKJIACCHUKAMH, JIAIOIIETO
IIKOJIbHUKAM COLIMAJIBHO
3HAYUMBIH OITBIT
COTPYAHUYECTBA U B3AaUMHOU
ITOMOIIN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bubmuorexa [JOK
https://m.edsoo.ru/ffod5b40

bubmuorexa [JOK
https://m.edsoo.ru/ffod5b40

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d6342

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

bubnmnoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, kmaccudukanms, bubnnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnne u XMMHUYECKHUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa,
bubmmoreka [JOK
46 CTIOCOOBI OTYYEHHUS, XHMHUECKUE 1
. https://m.edsoo.ru/00ad9474
CBOICTBa
. . bubnuorexa [JOK
47 XHUMUYECKUE CBOKCTBA COJIEH 1
https://m.eds00.ru/00ad9474
IIpakTnueckas padora Ne 6. Pemenue
48 AKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
49 I'enernueckas cBsi3b MEKy KilacCaMmu bubnunoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6nmoreka [JOK
50 OO0o001IeHre U CHCTeMAaTH3aINs 3HAHUN
- 1 https://m.edso00.ru/00ad9ch2
HO6y>K,Z[eHI/IG HIIKOJIBHUKOB
Kourpoasnas padora Ne3 no teme COOIII0IaTh HA YPOKE Butmmoreka [JOK
HOIHOTEK
51 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX OOIIETIPUHSATHIE HOPMBI httos://m.edsoo.ru/00ad9e 1a
coeTuHeHMH" MOBEJICHUS, TPaBHJIA OOIICHHS D3, :
CO CTapUIMMHU U CBEPCTHUKaAMU
[TepBbie MONMBITKH KIacCUPUKAITIT NpUMEHEHHE Ha YPOKe - oK
52 XUMHUUYECKHX dJ1eMeHTOB. [TonaTHe 0 MHTEPAKTHBHBIX (JOpM paboThI h " J.I/I//IOTe;(a I 100adoff
rpynmnax CXOJHBIX SJIEMEHTOB yHanxcest: HHTC/UICKTYalIbHBIX {{ps://m.€ds00.Mu70adoNa
o urp, CTUMyJInd nx
[Tepuonnueckuii 3aKOH U P YAHPYIot
[I03HABATENbHYIO MOTHBALIHIO bubmuorexa [JOK
53 [Tepuoanueckas cucTeMa XUMHUYECKUX . .
M UIKOJIbHUKOB, TUCKYCCHH, https://m.edsoo.ru/00ada52c
anemenToB 1. 1. Menaeneena KOTOpBIE TAIOT YUAITHMCS
54 TTepHOTbI, FPYTIIIb, TOAIPYTITEL BO3MOKHOCTb Hpuobpectu onpit | bubnmoreka [JOK
b b

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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Crpoenue atromoB. COoCTaB aTOMHBIX

55
snep. M3oronsl
Crpoenue 371eKTpOHHBIX 000JI0YeK

56 aTOMOB 3J1IeMeHTOB [lepuoanueckoi
cucremsl /. 1. Menneneena
XapakTepucTuKka XMMHUECKOTO

57 3JIEMEHTA TI0 €T0 MOJIOKEHUIO B
IIepnonnueckoit cucreme /1. U.
Menneneena
3nauenue [lepuonuyeckoro 3aKoHa Jist

58 pa3BUTHUA HAyKU U npakTuku. /. 1.
MeneneeB — y4€HbIN, IEAATOT U
Ipa)<TaHuH

59 DNEKTPOOTPUIIATEIILHOCTh ATOMOB
XUMHYECKHUX 3JIEMEHTOB

60 HNonnast xumuieckast cBsi3b
KoBaneHTHast mossipHasi XHMHYECKast

61 cBs3b. KoBaneHTHast HenosipHas
XUMHYECKas CBA3b

62 CreneHb OKUCIEHUS

63 OKHUCINTENNEHO-BOCCTAHOBUTEIILHBIC
peakuuu

64 OKUCIUTENN ¥ BOCCTAHOBHTEIH

65 KonTtpoabHnas pa6ora Ned rio reme
«Ctpoenue aroma. XUMHUYECKast CBS3bY

66 PesepBHelIit ypok. O600IeHNE 1
CUCTeMaTH3aIvsl 3HAaHUH

67 PezepBHblit ypok. O6o011eHNE U

BEJICHUS] KOHCTPYKTUBHOTO
JTIAJIOTa; TPYIIIOBOM PabOThI
WK pabOTHI B Mapax, KOTOpbIC
y4aT IKOJIbHUKOB KOMaH/IHOM
paboTte 1 B3auMOJICHCTBHIO C
JIPYTUMH JA€ThMH

MHULUHPOBAHKE U TIOAAEPKKA
UCCIIEI0BATEIbCKON
JEATENBHOCTH IIKOJIBHUKOB B
paMKax pealn3alnnuu UMU
WHJUBUYAJIBHBIX U IPYIIIOBBIX
HCCIIEI0BATENBCKUX ITPOEKTOB,
YTO JACT IIKOJbHUKAM
BO3MOXHOCTH IPUOOPECTH
HAaBBIK CAMOCTOSATEIBHOTO
peLIeHUs TEOPETUYECKOMN
poOJIeMbl, HABBIK
YBaXKUTEJIBHOIO OTHOLLIEHUS K
Yy )KHM HJIesiM, 0pOPMIICHHBIM B
pabotax apyrux
HUCCIIeI0BaTEIEH, HAaBBIK
MyOJIMYHOTO BHICTYIUICHUS
rnepes ayaquTopuen,
apryMEHTUPOBAHHUS U
OTCTauBaHUs CBOEH TOUKHU
3peHus

bubmuoreka [JOK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [IOK
https://m.edsoo.ru/00ada824

bubmuorexa [JOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adac34

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adae28

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bu6mmorexa [IOK
https://m.edsoo.ru/00adb076

bubnmnoreka [JOK
https://m.edsoo.ru/00adb486

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [JOK
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https://m.edsoo.ru/00adac34
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https://m.edsoo.ru/00adb33c

cUCTeEMAaTH3alus 3HaAaHUN

68

PesepBHbIil ypok. O6001IcHIE 1
cucTeMaTu3auus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edso0.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KIIACC

KoanuyecTBo 4acoB

o OcHoBHbIE DJIeKTPOHHbIE
No T % 5 Z[aTa BOCIIMTATEJbHBIC 3a1a4YH, u]/[(l)p()B],]e
eMa ypoka = 3)
n/n P < 2 u3ydyenuss  peliaeMble Ha ypoKax € o0pa3oBaTe/bHbIE
. S E E E yueToMm padoueii pecypcbl
5 E S s S nporpaMMbl BOCIMTaHUSA
O < ]
== Z a HE =
ITepuonnueckuii 3akoH. [lepuonnueckas BKJIIOUCHHUE B YPOK UTPOBBIX Bt LOK
noIrnoTeKa
1 CUCTEMA XMMHUYECKHX d1eMeHTOB /1. 1. 1 Nponeayp, KOTOPBIC IOMOTatoT httos://m.ed 100adb59
MeHnseneena noAAepKaTh MOTUBALIUIO IETEH ps://m.edso0.ru/ia €
N K HOJIYYEHHUIO 3HAHUM,
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
2 XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX 1 HETEGICHBATIIG TOSHTHBHER bubmmorexa LIOK
P P MEKTHYHOCTHBIX OTHOIICHUH B https://m.eds00.ru/00adb6b6
Teprnonos KJ1acce, OMOTaroT
3 Knaccudukanus u HoMeHKIIaTypa 1 YCTaHOBIICHUIO bubnuoreka [IOK
HEOPTaHUYECKUX BELIECTB JI0OpOKenaTeabHOM aTMOoCheps https://m.edsoo.ru/00adb7e2
4 Buasl XUMHUYECKOi CBS3H U THIIBI 1 BO BpeMil ypoKa Bu6nuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTposbnas padora Nel no reme
) «IToBTOpEHue u yriyOiaeHue 3HaHUH 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»
6 Knaccudukanus XuMHUecKUx peakiui 1 NpHUBJICYEHHE BHUMAHUS bubnmnorexa [JOK
10 Pa3JIMYHbIM MPU3HAKAM HIKOJIbHUKOB K ICHHOCTHOMY https://m.edsoo.ru/00adbch0
o acCIIEKTy U3y4aeMBbIX Ha YpOKax
[TonsTHE O CKOPOCTH XUMHUYECKOMN .
SIBJICHUH, OpraHU3anus ux bubnuorexa [JOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1 .
PpaboThI C TIOIy4aeMOi Ha ypoKe https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIIMIX .
crepore peak COIIMAJIbHO 3HAYUMOUN
[TonsiTHE O XUMHUYECKOM PAaBHOBECHH. urbopMarmeit —
@DakTOopBbl, BIUSIOLIAE HA CKOPOCTh MHUIMUPOBAHUE €€ bubnmuotexa [JOK
8 1
XUMUYECKON PEAKLUU U ITOJIOKEHUE 00CyX/ICHUS, BEICKa3bIBAHUS https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS y4aluMHCA CBOCTO MHEHHA 110
I10B BbI TKHW CBOCTO K
9 OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC 1 €¢ TMOBOJ1Y, BHIPA0OTKH CBOCTO bu6mmoreka [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

peakiuu

Teopust 31EKTPOIUTUYECKON

HEW OTHOIIEHUSI

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

bubnuoreka IIOK
10 nuccorranuy. CHIbHEBIE U CIIA0BIE 1
https://m.edsoo.ru/00adcd68
AIIEKTPOJTUTHI
. bubnuoreka IOK
11 HoHHbIE ypaBHEHMS peakLuid 1
https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U BuG 1OK
. . nOInoTEKA
12 OCHOBaHHUU B CBETE MPEACTABICHUI 00 https://m.edsoo.ru/00add5d8
3JEKTPOIUTUYECKOM AUCCOLUALIUH T '
XHUMHUUYECKUE CBOIICTBA COJIEH B CBETE Eub OK
. . noOIMnoTEKa
13 MIPEACTABICHHUH 00 AJICKTPOIUTHICCKOM 1
https://m.edsoo.ru/00add8bh2
IIUCCOLIMAIAN
. bubanorexa LIOK
14 [TonsaTHE 0 THIPOIU3E COCH 1
https://m.edsoo.ru/00add9d4
bubmuorexa [JOK
15 O000I11IeHNE U CUCTEMATU3AIUs 3HAHUN
B H https://m.edsoo.ru/00addd12
16 IIpakTyeckas padora Ne 1.«Pemenne bubnuoreka [IOK
JKCIIEPUMEHTAJIBHBIX 3aa4» https://m.edsoo.ru/00addbfa
KonTposbHnas padora Ne2 o reme Bu6 10K
noImoTeKa
17 «DNEeKTPONUTHYECKAs TUCCOIHAIIHSL. https://m.edsoo.ru/00addeco
XVMUYECKUE PEeakllui B PACTBOPAX» T '
OO6m1ast XxapakTepuCTHKa rajJoreHOB. MCIIOJIb30BAHUE
18 XUMHYECKUE CBOMCTBA HA PUMEPE BOCITUTATEIIBHBIX BO3MOKHOCTEH bubmorexa [JOK
xiopa COTIepKAHNS YUEGHOTO https://m.edsoo.ru/00addfe2
npeaMeTa yepes AEMOHCTPALHIO
Xnoposogopoa. CosisiHast KUCHOTA,
19 XUMHUYECKHE CBOMCTBA, IIOJIYYEHHE ACTAN TIPHMEPOE bubmiorexa LOK
’ yi ’ OTBETCTBEHHOTO, TPAXKIAHCKOTO https://m.edsoo.ru/00ade104
HpHMeHeHHe IIOBCACHUA, HpOfIBHCHI/IH
IIpakTuyeckas padora Ne 2 o Teme HeNOBEKOMO0HA 1
20 (TTomyueH e CONSHOMN KHCTOTI 7100pOCEPIEYHOCTH, Yepe3 bubnmnorexa [JOK

U3y4yeHue e€ CBOMCTB»

o100p COOTBETCTBYIOILIUX
TCKCTOB IAJIA YTCHHUA, 3a1a4 OJIA

https://m.edsoo.ru/00ade348
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21

22

Brraucnenus no YpaBHCHHAM
XUMHUYCCKUX peaKquI, €CJIM OOAUH U3
PE€arcHToB J1aH B H30BITKE

OO6m1as XxapakTepucTUKa 3JIEMEHTOB
VIA-rpymibl

23

24

25

AIoTponHbIe MOIU(UKAIIMH CEPHI.
Haxoxaenue cepbl U €€ COETUHEHUN B
npupojae. XuMHUYECKHE CBOMCTBA CEPhI

CepoBoaopoj, CTpoeHHe, (PU3NIECKHUe U
XUMHUYECKUE CBOUCTBA

Oxkcuapl cepbl. CepHast KMCIIOTA,
dbuznyeckue 1 XuMHUYEeCKHe CBONCTBA,
pUMEHEHUE

26

XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
ITOJIyYEHUS CEPHOM KUCIIOTBHI.
XUMHUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH
Cpelpl COETMHEHUSIMU CEPBI

27

Brruncienne MmaccoBOU JI0IH BEIXOJA
MPOAYKTa PeaKIuu

28

29

30

OO6m1as xapakTepucTuka 3J1eMeHToB VA-
rpynmsl. A30T, pacpocTpaHSHHE B
npupoe, Gu3nyecKrue 1 XuMUYecKue
CBOICTBA

AmMHak, ero pu3znvecKue u
XUMHYECKHE CBOMCTBA, OJIYYEHHUE U
IpUMEHEHUE

IIpakTnueckas padora Ne 3 o teme

penieHus, mpoOIeMHBIX
CUTYaIU JUTst 00CYKICHUS B
KJ1acce

WHULMUPOBAHNE U MOJAEPKKA
HCCIEI0BATEIbCKON
JESITEIbHOCTH IIKOJIbHUKOB B
paMKax peanu3aluyd UMH
WHAWBUAYAIBHBIX U TPYIIOBBIX
HCCIIEA0BATEIbCKUX NIPOCKTOB,
YTO JIaCT MIKOJIbHUKAM
BO3MOXKHOCTH ITPHOOPECTH
HaBBIK CAMOCTOSITEIBHOTO
peLIeHus TEOPETUIECKOMN
MIPOOJIEMBI, HABBIK
TeHEPUPOBaHUSI U OOPMIICHHUS
COOCTBEHHBIX MJIEH, HABBIK
YBaKUTEIHHOTO OTHOLICHHUS K
YyKHM HIesiM, OOPMIICHHBIM B
paboTax Apyrux
HCCle0BaTeNeH, HaBbIK
MyOJUYHOTO BHICTYTUICHUS
nepes ay IuTopuei,
apryMEHTUPOBAHUS U
OTCTauBaHUsI CBOCH TOUKH
3peHHUs

bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

bubmuoreka [JOK
https://m.edsoo.ru/00ade64a

bubmuorexa [JOK
https://m.edsoo.ru/00ade64a

bubmuorexa [JOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

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

bu6mmoreka [JOK
https://m.edso0.ru/00adf004

bu6mmoreka [JOK
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«[lonyueHune amMmmuaka, U3y4eHue €ro
CBOMCTB»

https://m.edso0.ru/00adf180

A3oTHas KUCIOTa, e€ pusnueckue u

MNPUBJICUCHUC BHUMAaHUA

bu6mmoreka [IOK

31
XUMUYECKHE CBOMCTBA HIKOJBHUKOB K IEHHOCTHOMY https://m.edso00.ru/00adf306
o TICKTY N3y4aC€MbIX H KaXx
Hcnonp30BaHue HUTPATOB U COJEH ACTICKTY H3yHac a ypoxa
SIBJICHUH, OpraHu3amnusa ux
aMMOHHS B KQUeCTBE MUHEPATbHBIX .

32 6 X paboTHI ¢ TOTy4YaeMoil Ha ypoKe bubnuoreka [JOK
YAOOPCHHH. N MMHACCKOE 3aTpASHEHHC CONUATBHO 3HAYUMOM https://m.edsoo.ru/00adf518
OKpY>KaloIlel cpeibl COeAMHEHUSIMU uHbOpMAIHeH —
a3oTa HHULIUUPOBAHUEC €€
docdop. Okenp pocdopa (V) u 00CY’X/ICHUS, BBICKA3bIBAHHS Ent LOK

noIMoTeKa

33 docdopras kuciaora, pu3ndecKue u YYaIIUMHUCST CBOCTO MHEHHSI 10 httns://m.ed 100adf68
XUMHUYECKHE CBOUCTBA, MOJIyUYEHHE ee MoBOJY, BRIPADOTKH CBOETO K SN EC800.LE-adibed

HEW OTHOLIEHUS
Hcnonb3oBanue hocdaToB B KauecTBe Eub 10K
5 nonImoTeKa

34 MUHEPATBHBIX YA0OpeHuii. 3arpsi3HeHue .

HpHPOAHOI cpeas! docdatamt https://m.edso0.ru/00adfc20

35 VYrnepon, pacupocTpaHEHHE B IIPUPOJE, bubnnorexa [HOK
bu3nYecKue U XUMHUYECKUE CBOMCTRA https://m.edsoo.ru/00adfd9c
Oxkcupsl yriaepoaa, ux Gpusndeckue u

36 XAMHYECKHE CBOMCTBA. DKOJIOTHICCKHE bubmuorexa [JOK
poOJIEMBI, CBSI3aHHBIE C OKCHUIIOM https://m.edsoo.ru/00adfebe
yriepona (1V)

" bubnmnorexa [JOK
37 VYroapHas KucioTa u €€ coau 1
https://m.edso00.ru/00ae006c
I[IpakTnueckas padora Ne 4 o Teme

38 "TTosrydyeHune yrieKucioro rasa. bubnuorexa [IOK
KauectBennas peaknus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHbIE MOHATHS 00 o0y /IeHUE MIKOIbHUKOB B LOK
uOIMoTeKA

39 OpPTraHWYECKUX BEIIECTBAX KaK O cO0OMI0aTh HA YPOKE httos://m.ed 10026054
COCIMHEHMSAX YIIIepoia OOIIeTPUHATHIE HOPMBI ps://m.edsoo.ru/00ae054e

o MOBEJIECHUS, IIPABHUIIA OOIIEHUS
40 Kpemuuii u ero coennnenus A P - bub6nuorexa [IOK



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

IIpakTnueckas padora Ne 5. Peienue
9KCHEPUMEHTAIbHBIX 3334 110 TeEMe

CO CTapIIUMH (YUUTEIIIMHU) U
CBEPCTHHKAMU (IIKOJIBHUKAMH),
MIPUHIIATIEI Y9eOHON

https://m.edso0.ru/00ae080a

bubmuoreka [JOK

41 o NCHUITIIMHBI 1

«BaxkHelne HeMeTaIbl U UX Amch https://m.edsoo.ru/00ae0bf2
CaMOOpraHu3aliK

COEIUHEHUS)
KonTposbnas pabora Ne3 o reme

. bubnmoreka [JOK

42 «Baxkneinne HeMeTanabl U UX
https://m.edsoo.ru/00ae0el18
COEIUHEHUS)
OO6mias XxapakTepuCcTUKa XUMHUUECKUX opranu3arus mepcrsa
3JIEMEHTOB — METAJIOB. MOTHUBUPOBAHHBIX 1 Bu6 10K
nomoTeKa
43 Meramnueckas CBsI3b U METAJUIAYECKAs SpYAUPOBAHHBIX yHANIMXCA HAl
. HX HeyCTIeBaIOLIMHU https://m.edso00.ru/00ae103e
KpUcTajuTMueckas pemeérka. dusnyeckue
. OJHOKJIACCHUKAMM, JTAIOIICTO
CBOICTBAa METAJLIOB
IIKOJBHUKAM COLIUAJIBHO
XUMHYECKHE CBOMCTBA METAIIOB. o
44 DIIEKTPOXUMHUUECKUI PSII HAIPSHKEHUI SHaTb oL bubmmorexa [IOK

p p p COTPYAHHHCCTBA 1 B3AUMHON https://m.eds00.ru/00ae1156
METAJIJIOB oMo
O06111e cnocoObl MOTyYSHHsI METALIOB.

45 CmuiaBbl. Berauciienus mo ypaBHEHUSM bubnmnorexa [JOK
XAMHYECKHUX PEAKIUM, €CIIU OJUH U3 https://m.edsoo.ru/00ael1156
PEareHTOB COJCPIKUT MPUMECH

46 TToHsaTre 0 KOPPO3UU METAILIOB bubmorexa LOK

pP https://m.edsoo.ru/00ael1278
bu6nmoreka [JOK

47 €JIOYHEIE METaJUIEI
= https://m.edsoo.ru/00ael14b2

48 OKCcHUbI U TUAPOKCHUILI HATPUS U KATUSA bubmmorexa [TOK

P P https://m.edsoo.ru/00ael14b2

49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuotexa [JOK
KaJIbIIMA U Mardui https://m.edsoo.ru/00ael5e8

50 Baxneimnme coemmHEHNS KaJIbITHI bubmorexa LOK

https://m.edsoo.ru/00ae15e8

51 O0001IeHne U cUCTEMAaTU3aLNS 3HAHUI



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JKécTKkoCTh BOJIBI M1 CLIOCOOBI €6 bubmuoreka [JOK
52
YCTpaHEHHUs https://m.eds00.ru/00ae1886
IIpakTnueckas padora Ne 6 o teme
53 "YKécTKkoCcTh BOABI M METOJIBI €8 bubmorexa [IOK
| https://m.edsoo.ru/00aelae8
yCTpaHESHHUS
bu6mmoreka [IOK
94 AnroMuHUR
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Kenezo 4
https://m.edso0o.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKEJe3a bubnnoreka [JOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O0o001IeHNe U CHCTeMaTU3alus 3HAHUN
IIpakTnueckas padora Ne 7. Peienue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnunoreka [JOK
«BaxkHenme MeTalijibl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Boruncnenus o ypaBHeHUAM YCTAQHOBJICHHE JIOBEPUTEIBHBIX
XAMHYECKHUX PEAKIUM, €CIIU OJUH U3 OTHOLUCHUH MEX/Ty yIHTEIICM
ero VUCHUKAMH bubmuorexa [JOK
60 peareHToB J1aH B H30BITKE WIH COJEPKHUT y ’ httos://m.edsoo.ru/00ae1750
pUMeCH. BEIMMCIIEHUS MacCOBOM 10U CTIOCOOCTBYIONIX IOSHTHBHOMY T '
BOCIIPUATUIO YUAITUMUCA
BBIXO/1a MTPOTYKTa PEaKIIun B
. TpeOOBaHM U IPOCHO yUUTENs,
61 O00011IeHNE U CUCTEMATU3ALUs 3HAHUN MPMBIEUEHUIO HX BHUMAHHS K
KonrpoubHnas padora Ne4 no teme o0cyxaemMoii Ha ypoke
62 «BaxxHeunme MeTaibl ¥ uxX uH(pOpMAINH, aKTHUBH3AIIUH UX
COCIUHCHUS MO3HABATEJIbHOM JIEITEIbHOCTU
63 BemectBa u maTepuansl B WHUIMHMPOBAHUE U MOJJEPKKA bubnuotexa [JOK
MTOBCEJHEBHOM KU3HH YEIOBEKa HCCIIEI0BATENBCKOM https://m.eds00.ru/00ae3f50
64 XUMHUYECKOE 3arps3HEHUE OKPYKAIOILIEH AACATCIRHOCTH HIKOTIHHHKOB B bubnmnoreka [JOK

cpepl

paMKax peaym3aIiuyu MU

https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

Ponp xumun B PCHICHUHN 3KOJIOTHUYCCKUX

65 1
npo0em
66 PesepBHeiit ypok. O600ICHHE U 1
crucTemMaTu3auuvs 3HaHUI
67 PesepBHbIii ypok. O0001ICHHE 1 1
cHCTEeMaTH3aIHs 3HAHUH
68 PesepBurlit ypok. O60011eHNE U 1
cUCTEMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME

WHJUBUYAbHBIX U TPYIIOBBIX
HCCIIEAOBATENECKUX MTPOEKTOB,
YTO JACT IIKOJbHUKAM
BO3MOXKHOCTh ITPHOOPECTH
HaBBIK CAMOCTOSITEIIBHOIO
pElLIeHUs] TEOPETUUECKOH
MPOOJIEMBbI, HABBIK
TeHepUPOBAHUS B OPOPMIICHUS
COOCTBEHHBIX HJICH, HABBIK
YBaKUTEJIBHOIO OTHOLLIEHUS K
YyXKUM HJEsM, 0OPMIICHHBIM B
paborax Apyrux
HCcIIeqoBaTeIICH, HaBBIK
MyOJIMYHOTO BBICTYIUICHUS
nepes ayaguTopueH,
apryMEHTUPOBAHHUS U
OTCTaMBaHUS CBOEU TOUKU
3peHus

bubmuoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




