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IHOACHUTEJIBHAS 3AIINCKA

[IporpamMma MO0 XUMHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJI€HAa Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTeNbHOW MNpPOTpaMMbl OCHOBHOT'O OOIIETro
oOpasoBanus, npenacraBieHHbix B @PI'OC OOO, a takke Ha OcHOBe (peaepainbHO pabodeil mporpaMMbl
BOCIHUTAHUS M C y4ETOM KOHIIEMILUU IMPENoJaBaHUsl yueOHOro mpeamera «XuMus» B 00pa30BaTENIbHBIX
opranusanusax Poccuniickoit denepanuu.

[Iporpamma mo XUMUHM Ja€T MPEACTABICHUE O LEJAX, OOWIei cTpaTeruu oOydeHus, BOCIIUTAHUS U
pa3BuTHg OOydalolIUXCsl CPEACTBAMU YUEOHOro IMpelMeTa, YCTaHaBJIMBAaeT 00sA3aTeNbHOE MPEIMETHOE
coJiep’KaHue, MpeaycMaTpUBaeT paclpeielieHue ero Mo KjiaccamM M CTPYKTYpUpPOBAaHHE IO paslieiaMm U
T€MaM [pOrpaMMbl 110 XHMHH, OINPEAENAeT KOJIMYECTBEHHbIE M KAuyE€CTBEHHBIE XapaKTEPUCTUKU
COJIEp)KaHUs, PEKOMEHJYEMYIO IOCJIEI0BAaTEIIbHOCTh W3YYEHHUS XHMHUU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOro MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH 00ydJarommxcs,
OTIpe/ieNIsieT BO3MOXHOCTH TMpeAMeTa AJsl peanus3alu TpeOOBaHHM K pe3yibTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeNbHOW NPOTPaMMBI HAa YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHMsA, a Takke TpeOOBaHHU K
pe3yiabTataM OOY4YeHHs XMMHM Ha YpPOBHE LeJeld H3Y4eHHUs NpeAMeTa M OCHOBHBIX BHJIOB Y4eOHO-
MO03HABATEIBHOM IEATEILHOCTH 00YUYaIOLIETrocs MO0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHHE XUMHUHU CIY>KUT OCHOBOW 1 (OPMHUPOBAHUS MHPOBO33PEHHS O0O0YdYaroIIerocs, €ro
NPEJCTaBICHUN O MaTepUAIIBHOM EIWHCTBE MHpA, BAXHYIO pPOJb HUIparoT (GopMupyemble XuMHUEH
MPEJCTABICHNUS O B3aMMONPEBPAICHUSX dHEPTUH U 00 IBOJIOIHMU BEIIECTB B MPUPOJE, O MYTAX PEIICHHUS
rII00aTBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUSL YEIIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOW H
9KOJIOTMUECKOM 0e30MacHOCTH, MPobeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET pean3aliii BO3MOKHOCTEH ISl CAMOPA3BUTHUSL M (POPMHUPOBAHUS KYJIbTYPBI INYHOCTH,
e€ o0meit U GyHKIIMOHATHHONU TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIIJIEHUS U TBOPUECKUX CIIOCOOHOCTEH 00yUdaronXcsi, HABBIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOM  JesTeNbHOCTH, OSKCHEPUMEHTAIbHBIX U HCCIENI0BAaTENbCKUX YMEHUH,
HEO0OXOIMMBIX KaK B ITIOBCETHEBHOM JKU3HM, TaK U B IPO(GECCUOHATBHON eI TENbHOCTH;

3HaKOMHUT €O CIeUU(UKON HAyYHOrO MBIIUICHHS, 3aKJIAJbIBACT OCHOBBI ILI€JIOCTHOTO B3IJIAJa Ha
€IMHCTBO MPUPO/IBbI U YETOBEKa, SIBJISAETCS OTBETCTBEHHBIM 3TarioM B (P OPMUPOBAHUN €CTECTBEHHO-HAYYHOI
IrPaMOTHOCTH O0yYaroIuXcs;

croco0cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOrMYECKOe 00pazoBaHue 00yYaroIUXCsl.

JlaHHble HampaBiieHUs B OOy4eHMHM XUMHUHM oOecrneuyuBaroTcs creuudukoil conepxaHus y4eOHOTro
IperMeTa, KOTOPhIN SIBJISETCS MEeJarorMuyecky aJanTHpOBaHHBIM OTpaKeHHEM 0a30BOM HAayKHM XMMHMM Ha
ONPEACIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0Omero o0pa3oBaHUs OPHEHTHUPOBAaH HA OCBOEHHUE
00y4aroIUMHUCS CHCTEMBbI IEPBOHAYATBHBIX MOHATHIH XUMHUH, OCHOB HEOPIraHWYECKOH XMMUU U HEKOTOPBIX
OTJIENbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKON XUMUH.

CtpykTypa coaepkKaHus IPOrpaMMbl 0 XUMUK c(pOpMHUpPOBaHA HA OCHOBE CUCTEMHOTO MOJIX0/1a K €€
n3ydyeHuo. CopepxaHue CKIAAbIBA€TCS U3 CUCTEMBbl NMOHATHM O XMMHMYECKOM 3JIEMEHTE M BELIECTBE U
CHCTEMBI MOHATHH O XUMHUYecKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHBI 10 MPUHLUIY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHHUIM pa3HOT0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMHH;

— Y4YEHMSI O CTPOEHMH aTOMa U XMMHYECKOH CBSI3U;

— MpeCTaBIEHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUSA pacCMaTPUBAIOTCS Ha OCHOBE AMIUPUYECKU MOJYYEHHBIX M OCMBICICHHBIX
(akToB, pa3BUBAIOTCS MOCIEI0BATENBHO OT OJIHOTO YPOBHS K JPYroMYy, BBIONHSS (YHKIUN OOBICHEHUS U



MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH NPAKTHUYECKOrO NPUMEHEHHS U MOJy4YEeHHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHme MporpamMmbl IO XMMHH CIOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHUS O XUMHYECKOU
COCTAaBJIAIOLICH HAYYHOW KapTUHBI MHPA B JIOTHUKE €€ CUCTEMHOW MPUPOJbI, HUEHHOCTHOIO OTHOILIECHUS K
HAyYHOMY 3HAHUIO U METOJaM IO03HaHUs B Hayke. V3ydeHre XUMHUM IPOUCXOAUT C MPUBJICUCHUEM 3HAHUI
W3 paHee M3yYeHHBIX Y4eOHBIX MpeaMeToB: «Okpyxarommui Mupy, «buomorus. 5—7 kmacce» u «Pusnka. 7
KJIacC».

[Tpu M3ydeHUH XUMHH MPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON NEATENIbHOCTH YeNOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KYyJbTYpHhl. 3a7adya y4eOHOTO MpeaAMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMbI XMMHUECKUX 3HAHHM
— BaXHEHmUX (AKTOB, TMOHATUH, 3aKOHOB M TEOPETUUYECKUX MOJOXKEHHUH, NOCTYMHBIX 0000IIeHUI
MHUPOBO33PEHYECKOTO XapakTepa, A3blka HAayKd, B MPUOOLICHWM K HAYYHBIM METOJaM IO3HAHUS TPH
M3YYEHHUU BEUIECTB U XMMUYECKUX peakuui, B (OpMUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHHUHM U MX
MPUMEHEHUH B y4eOHO-TIO3HABATENbHON M yueOHO-HCCIEeNOBATENbCKON eATeIbHOCTH, OCBOCHUH IMPaBUII
0e30macHOTo 0OpaIeHus ¢ BEIIeCTBAMH B TOBCETHEBHOM JKU3HHU.

[Ipu m3ydeHNH XMMHH Ha YpPOBHE OCHOBHOTIO OOIIEro oOpa30BaHUS Ba)KHOE 3HAYCHHE MPUOOpENH
TaKHe LeH, KaK:

— (QopMuUpOBaHHWE HHTEJUIEKTYAIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHUYECTBY, CaMOCTOATEIBHOMY NPUHSATHIO PpELICHWH, CIIOCOOHOM aJanTHpOBAaThCS K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HAMpaBJICHHOCTh OOyUYEHUS HA CHCTEMAaTHYeCKOe MPUOOIEHNE 00YJArOIIUXCS K CaMOCTOSITENIbHOM
MO3HABATENBHON JESITeNbHOCTH, HAYYHBIM METOAAaM IO3HAHUS, (POPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

— obecrieueHre yCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO 00YJAIOIIUMUCS OTBITA Pa3HOOOpa3HOM
NeSITeIbHOCTH, TIO3HAHHSI U CAaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIINI), MUMEIOIINX
YHUBEPCAIBHOE 3HAUECHHE JIJISl PA3JIMUYHBIX BUIOB JI€ATEIbHOCTH;

— (¢opmupoBaHue oOuel (yHKIMOHAIBHOM M €CTECTBEHHO-HAYYHON TpaMOTHOCTH, B TOM 4YHCIIE
YMEHHUI OOBSCHATH U OLICHUBATh SIBJICHUSI OKPY)KAIOIIEr0 MHUpA, UCHOJb3Yysl 3HaHUS U OIBIT, MOJy4YEHHBIE
NIpU W3YYCHUU XUMHUH, MPUMEHITh UX TpPU pPElIeHHH NpoOJieM B TOBCEIHEBHON >KM3HU M TPYIOBOH
NESITENIbHOCTH;

— (¢opMupoBaHHEe Yy O0OyYarOmMXCS TYMAHHUCTHMUECKUX OTHOIIEHUH, TOHUMAaHUS IIEHHOCTH
XUMUYECKUX 3HAHUU JUIsI BBIPAOOTKHU DKOJIOTHUECKH II€JIeCOO0OpPa3HOr0 TMOBEIEHUS B OBITY M TPYAOBOU
JEATEIBHOCTH B LIEISX COXPAHEHUsI CBOETO 3/J0POBBS M OKPYKAIOLIEH PUPOJHON CPEIbI;

— pa3BUTHE MOTHUBAIMH K 00YUYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOGHHsI  OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BbIOOpYy mpoduns u
HAIpPaBJIEHHOCTHU JaJIbHEHIIIEr0 00ydeHHUsI.

OO11ee yrcIo YacoB, OTBEAEHHBIX IS U3yUEHUsI XMMUU Ha YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHMUs,
cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlenio), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XuMuM B KHM3HU 4YelloBeKa. XHMMHUs B CHCTeME HaykK. Teila M BellecTsa.
®uznuecKkue CBOMCTBA BEIIECTB. ATperaTHoe COCTOsIHUE BellecTB. [IoHATHE 0 METO1axX MMO3HAHMS B XUMHUH.
Uuctsie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMECe.

ATOMBI M MOJIEKYJIbl. XUMHYECKUE 3IEeMEHTbl. CHUMBOJIBI XUMUYECKUX 3yieMEeHTOB. I[IpocTeie u
CJIOXKHBIE BEIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumunyeckas ¢popmyia. BaneHTHOCTP aTOMOB XUMHYECKHX 3J€MEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BeuiectB. OTHocutenbHas aroMmHas Macca. OTHOCUTENbHAas MOJEKyJspHas Macca. MaccoBas 1o
XUMHUYECKOT'0 3JIEMEHTA B COEAMHEHHH.

KonmnuectBo BemectBa. Monb. MonsipHas Macca. B3anMOCBsI3p  KOJIMYECTBA, MacChl M YHCIA
CTPYKTYPHBIX €IMHHUII BemlecTBa. Pacy€rel mo hopMysiaMm XMMHUUYECKUX COSTUHEHHH.

dusznyueckue M XMMHUUYECKHE SBJICHHUS. XUMHUYECKas peakuus W e€ MPU3HAKU. 3aKOH COXPAHCHHS
Macchl BEIIECTB. XHUMHUYECKHEe YypaBHeHUsA. Kiaccuduxanus XUMHUECKHUX peakuuid (COoeIuHEHUs,
pasNoKeHHs, 3aMelIeHUs, 0OMEHA).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYA0H, paBuiaMu paboTsl B Ja00paTopuu U npuémamu oOpalleHus ¢
n1a00paTOpHBIM 000PYJIOBAaHUEM, U3yYCHHE M ONMCaHHE (PU3MYECKUX CBOWCTB 00Pa3I0B HEOPTaHUYECKHUX
BellecTB, HaOmoaeHue ¢u3nyeckux (IJIaBICHHE BOCKAa, TasHHUE JIbJa, PACTUpPAHHME caxapa B CTYIIKE,
KUIIEHHEe M KOHAEHCAllUs BOJbI) M XMMHUYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHHE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHCJIOTOW) SIBJICHWHA, HAOMIOACHWE M ONKMCAHWE TPU3HAKOB TPOTEKAHUS
XUMHAYECKHX peaknuid (pa3lioKeHHe caxapa, B3aWMOJICHCTBHE CEpPHOH KHCIOTBHI C XJIOpUAOM Oapwus,
pasznoxenune ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoIeiCTBHIE kKeme3a ¢ pacTBopoM conu meau (11),
U3y4YeHHE CMocoO0B pa3[eNeHnus CMeceil: C TOMOIIbI0 MarHuTa, (GUIBTPOBaHHE, BBIIApUBAHUE,
TUCTWUISILMS, XpoMarorpadusi, MpOBEACHHE OYHMCTKH IIOBAapEHHOW COJIM, HAONIOJICHWE U OIUCaHHE
pe3yJIbTaTOB NPOBEJCHUS OMNbITa, WIIIOCTPUPYIOIIErO 3aKOH COXPAHEHHUs MAacChl, CO3JIaHUE MoJenen
MOJIEKYJI (IIapOCTEPKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3znyxa. Kucimopoa — aiemMeHT U mpocToe BemiecTBo. Haxoxxnenue
KHCIIOpO/ia B MpHpoje, pU3nUecKre U XUMHUecKue cBoicTBa (peakuuu ropeHus). Okcunsl. [Ipumenenue
kucnopoja. CrnocoObl OTy4YeHUsT KUCTIOPO/ia B JIA0OpATOPUH U MPOMBIIIIIEHHOCTH. KpyroBopoT kucinopoa
B nipupoae. O30H — alIOTponHas MOAU(PUKAIIS KUCIOPOA.

TernoBoi >hPexT XUMHUYIECKON peakiui, TEPMOXUMHUUECKHE YPAaBHEHUSI, 9K30- U IHIAOTEPMUUYECKUE
peakuuu. TorMBo: yroias U MeTaH. 3arps3HEHHE BO3yXa, YCHIEHHWE MapHUKOBOTO 3(deKTa, pazpylieHue
030HOBOTO CJIOS.

Bomopon — snemeHT M mpocTtoe BemiecTBO. Haxoxaenue Bomopona B mpupone, (uzndeckue u
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, ClIOCOObI nonydeHus. Kucnotsl u conu.

Mossipabiii 00b€M ra30B. Pacu€Tel M0 XUMHUYECKUM YpaBHEHUSIM.

duznueckue cBorcTBa BoAbl. Bonma kak pactBopurtens. PactBopbl. HackllieHHble 1 HEHACHIIIEHHbBIE
pacTBOpbl. PacTBOpHMOCTH BeliecTB B BoAe. MaccoBasi 10751 BEIIECTBA B pacTBOpE. XUMHUECKUE CBOMCTBA
Boabl. OcHoBaHus. Ponb pacTBOpoB B mpupoje M B KU3HU 4eroBeka. KpyroBopoT BoIbl B HpUpO/IE.
3arpsi3sHEHHE TPUPOAHBIX BoA. OXpaHa M OYMCTKA MMPUPOTHBIX BO/I.

Knaccudpukanus  Heopranmdeckux  coemuHeHuil.  Oxcuasl.  Kmaccudukamuss — OKCHIOB:
cosieoOpa3ymomue (OCHOBHbIE, KUCIOTHBIE, aM(OTepHbIe) U HecoaeoOpa3yromue. HoMeHkaTypa OKCHIOB.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA OKCUAOB. [loyueHne okcuos.

OcnoBanus. Kiaccudukanust ocHoBaHuWiA: METOYM M HEPACTBOpUMBbIE OcHOBaHMs. HomeHkmarypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lolydyeHrne ocHOBaHUH.



Kucnorel. Knaccudukamus kucnor. Homenknarypa kucinor. Ou3ndeckue U XUMHUYECKHE CBOWCTBA
kuciaot. P aktuBHoctu metauioB H. H. bekerosa. [lonyyenue Kuciort.

Conu. Homenkinarypa coneil. @u3znueckue 1 XuMuieckue cBoictsa coseil. [lonydenue coneil.

['eneTnueckas CBSI3b MEXKIY KJIIACCAMH HEOPTAHMYECKUX COCUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpENeIeHHE COAepXKaHUs KHUCIOpoJa B BO3AyXe, MOJy4deHHe, coOupaHue,
pacro3HaBaHUE U MU3YUYECHHE CBOMCTB KUCIOpPOAA, HAOIIOIEHUE B3aUMOJACUCTBUS BEIIECTB C KUCIOPOJIOM U
YCIIOBUSI BO3HUKHOBEHHUS W TPEKpaIlIeHUs TopeHus (mokapa), 03HAKOMIJICHHE C oOpa3lamMu OKCHJIIOB U
OIHMCaHUE UX CBOMCTB, MOJy4YeHHE, COOMPAaHUE, PACIIO3HABAHUE U M3yYE€HUE CBOMCTB BOAOpOa (FrOpeHHE),
B3auMojieiicTBue Bojoponaa ¢ okcuaoM wmeau (Il1) (BO3MOXKHO HCIIONB30BaHHE BHICOMATEPHUATIOB),
HabroieHne 00pa3ioB BEIIECTB KOJIMYECTBOM | MOJIb, CCIeIOBaHUE 0COOEHHOCTEH pacTBOPEHUS BEILIECTB
C pa3IM4YHOM PaCTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C OINPEACIEHHOWM MACcCOBOM  JIOJNEH
pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJIBl C METaUIaMU (HAaTpUEM U KalblueM) (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), HCCIIEIOBAaHUE OOpPa3lOB HEOPraHMYECKUX BEIIECTB Pa3IUYHbBIX
KJIACCOB, HAOJIOJIEHWE WM3MEHEHUsI OKPACKM HMHJMUKATOPOB B PACTBOpAX KHCIOT W IIEJIOYed, HU3ydeHUe
B3auMmoeiicTBuss okcuaa meau (ll) ¢ pacTBopoM cepHON KHCIOTHI, KHCIOT C METaJJIaMHU, PpEeaKIui
HEWTpalu3aluy, IOJIYyYEeHHEe HEpPACTBOPUMBIX OCHOBAaHUW, BBITECHEHHME OJHOTO MeTaula JAPYTHMM U3
pacTBOpa COJM, PELICHHE 3KCIEPUMEHTANbHBIX 3a/1ad N0 Teme «BaxHelmue Kiacchl HEOPraHUYECKUX
COEAUHEHUIN».

I[epuoanueckuii 3axkon u Ilepuoaunyeckas cucrema xumudeckux 31eMeHToB JI. U. MenaeiieeBa.
Crtpoenue atomoB. XumMuveckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIHU

[lepBple MONBITKH KJIacCU(PUKAIMM XUMHUYECKUX dlieMeHTOB. [loHATHE O Tpymmax CXOIHBIX
9JIEMEHTOB (IIEJIOYHBIE U MIET0YHO3EMENbHBIE METAILIBI, TAJIOTCHBI, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPbIE
00pa3yroT aM(pOTEpHBIC OKCHJIBI H THAPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumuueckux ssemeHToB J[. M. Menpaeneesa.
Kopotkonepuoanas u niuuHHONEepuoanast opmsl [lepruoaudeckoii cucTeMbl XUMUYEeCKHX dNeMeHToB J[. 1.
Menneneesa. [lepuons! u rpynmnsl. @U3MYECKUN CMBICI OPAIKOBOTO HOMEPA, HOMEPOB IEpUOAA U IPYIIIBI
3JIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX saep. M30Tombl. DnekTpoHbl. CTpOoSHHE AIEKTPOHHBIX 000JI0UYEeK
aToMOB nepBbIx 20 xumMudeckux snemMeHToB llepuognueckoit cuctemsl [. . MenaeneeBa. XapakTepucTrka
XMMHYECKOT0 3JIEMEHTA 10 ero nojoxxeHuto B [lepuoanueckoit cucreme J[. 1. Menpaeneena.

3aKOHOMEPHOCTH UW3MEHEHHUS pajguyca aTOMOB XHMHYECKHUX JJIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U NEPUOIAM.

3nauenune llepuogmueckoro 3akoHa u Ilepuogmueckoil CHCTEMbl XUMUYECKHX HJIIEMEHTOB IS
pa3BuTHS HayKu U npakTuku. [. . MeHneneeB — yu€HbIN U rpakIaHUH.

Xumudeckasi cBs3b. KoBaneHTHas (MOJspHAs W HEMOJAPHAs) CBS3b. ODJEKTPOOTPHUIATEIHHOCTH
XUMHUYECKUX AJIeMEHTOB. IOHHas CBS3b.

Crenenb okucinenus. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. llpoueccel okucineHus u
BoccTaHOBJIECHUS. OKHCIIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4YeHHe O00pa3lloB BEIIECTB METAUIOB M HEMETAIIOB, B3aMMOJCHCTBUE THUIAPOKCHUIA IIMHKA C
pacTBOpaMH KHUCJIOT M UIEJNOYEH, MPOBEACHUE OMBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKIMi (TOpEHUE, PEaKIIUU Pa3I0KECHUSI, COSTUHEHN).

Meostcnpeomemnuwie ceasu

Peanuzamust MeXNpeAMETHBIX CBSI3€M MpH M3YYEHHMM XMMHU B 8 Kjlacce OCYIIECTBISIETCS 4epe3
UCIOJIb30BaHNE KaK OOIINX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATUU, SIBISIFOIIMXCS CHCTEMHBIMH
JUISl OTJIEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOI' O IIUKJIA.



OOwire ecTeCTBEHHO-HAY4YHbIC MOHATHUS: HAY4HbIM (akT, TMUIOTE3a, TEOPUs, 3aKOH, aHAJIU3, CUHTE3,
Kjaccu(ukanus, MNEepUOANYHOCTb, HAOIIOAEHUE, HKCIEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHHE, MOAEIb,
SIBJICHUE.

®dusuka: mMarepus, aToM, IEKTPOH, MNPOTOH, HEHUTPOH, MOH, HYKJIUJ, MU30TOIbl, PaJHMOaKTUBHOCTD,
MOJIEKYJIa, D3JEKTPUYECKUH 3apsj, BELIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSHHE BELecTBa, ras,
¢bu3nyeckre BEIIMYUHBI, €IUHULIBI U3MEPEHHsI, KOCMOC, TUIaHeThl, 3BE31b1, CoNHIIE.

buonorus: porocunres, qpixanue, ouochepa.

I'eorpadus: armocdepa, runpocdepa, MUHEPAIIbl, TOPHBIE TOPOJIBI, OJIE3HBIE UCKOTIAEMbIE, TOILUIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasi peakIusi

Ilepuonnueckuit 3akoH. llepuommueckas cucrema xumuueckux sieMeHToB J[. M. Menneneesa.
CrpoeHre aToMOB. 3aKOHOMEPHOCTM B H3MEHEHMHM CBOWCTB XHMHYECKUX 3JIEMEHTOB IEpPBBIX TPEX
NIEPUOJIOB, KaJlUsl, KAJIbLUSA U UX COEAMHEHUH B COOTBETCTBUHU C IOJOKEHHUEM 31eMeHTOB B Ileproanueckoii
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbI XUMUYECKOW CBA3H. THIIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILLIECTBA OT TUMA KPUCTAJUINYECKOHN PEIIETKU U BUJa XUMUYECKOM CBSI3H.

Knaccuukanus u HOMEHKIAaTypa HEOPraHMYECKHUX BEIeCTB. XHMHUYECKHE CBOMICTBa BELIECTB,
OTHOCSIIMUXCS K PAa3JIMYHBIM KJlacCcaM HEOPraHMYECKUX COEJUHEHHM, FeHeTHYecKas CBA3b HEOPraHUYECKUX
BELIECTB.

Knaccupukanus XuMHUYECKMX pEaKUUH [0 pa3iMyHbIM IpH3HaKaMm (M0 YHCIYy U COCTaBy
YYacTBYIOIIMX B pEaKIUM BELIECTB, MO TEMJIOBOMY 3(PQEKTy, MO0 H3MEHEHHUIO CTENeHEH OKHCICHMS
XUMHYECKHX JJEMEHTOB, M0 OOpAaTUMOCTH, IO YYaCTHIO KaTalnu3aropa). DK30- H DHIAOTCPMUUYCCKUE
peaKIyu, TePMOXUMHUYECKHIE YPAaBHEHHUSI.

[Tonatue o ckopoctu Xxumuueckoi peakuuu. IloHsTHe 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakiusx. I[loHATHE O TOMOTEHHBIX W TeTeporeHHbIX peakiusx. [lonarue o karanuze. [lonstue o
XUMHUYECKOM paBHOBecUU. DakKToOpbl, BIHUAIOIIME HA CKOPOCTh XUMHUYECKOW pEAKIMH U TOJO0XKEHHE
XUMHUYECKOTO PaBHOBECHSI.

OKuCINTENBHO-BOCCTAHOBUTENIbHBIE peakuuu, AIIEKTPOHHBIN Oananc OKHCITUTEIbHO-
BOCCTAHOBUTENBbHOM peakiuu. CocTaBleHHE YpaBHEHHMH OKHCINUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN C
MCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOT0 OanaHca.

Teopust 3MEKTPOIUTUUECKON NHUCCOLMALMU. DJIEKTPOIUTHI U HEINEKTPOJIUThl. KaTHOHBI, aHHOHBI.
MexaHu3M JUCCOLMALlMN BEIIECTB C Pa3IMYHBIMU BUIAMU XUMHUYECKOW CBs3M. CTeleHb MUCCOIMALMU.
CunbHble U crabble AIEeKTPOIHTHI.

Peakuuu wnoHHOro oOmeHa. VYcIoBUS NPOTEKAaHHUsS peakUWid HOHHOIO OOMEHa, IOJIHbIE |
COKpaIllEHHbIE HOHHBIE YpaBHEHUs peakinii. CBOMCTBA KUCIOT, OCHOBAHUI M COJIE B CBETE MPEACTABICHHI
00 3JeKTpoIuTHYECKON Aucconuayy. KauecTBeHHbIE peakiiuy Ha HOHBI. [IoHATHE 0 THApOIN3Ee CONeH.

Xumuueckuii IKcnepumenn.

O3HAaKOMJIEHHE C MOJIEISIMH KPUCTAJUIMUECKUX PEIIETOK HEOPraHMYEeCKHX BEIECTB — METAJIIOB U
HeMeTalsIoB (rpaduTa W anmasza), CIOXKHBIX BEIIECTB (XJOpUAAa HATpusi), UCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTHM  XMMHYECKOH  peakuMu OT  BO3JACHCTBHUA  pa3iM4yHbIX  (aKTOpPOB,  HCCIEIOBaHUE
3JIEKTPOIIPOBOTHOCTH PAacTBOPOB BEILIECTB, MPOIECCA TUCCOLUAIIMU KUCIOT, MIeJI04Yel U cosieit (BO3ZMOXKHO
HCIOJIb30BaHNUE BUJIEO MATE€pPUANIOB), MPOBEACHHUE OMNBITOB, WUIIOCTPUPYIOMIMX MPHU3HAKUA IMPOTEKAHUS
peaknuii WOHHOTO OOMeHa (0Opa3oBaHWME OCalKa, BBIICICHUE Tas3a, OOpa3oBaHHWE BOJIBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ HPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuui  (ropeHue, peakuuu
pas3NoKeHus, COeIMHEHU ), paclloO3HaBaHUE HEOPTaHUYECKUX BEIECTB C TIOMOIIbIO0 KAYECTBEHHBIX pPeaKLuit
Ha MOHBI, peIlIEHNE FKCIIEPUMEHTAIbHBIX 3a7au.

Hemeranibl U X coeHHEHUSs



OO6mass xapakTtepucTuka rajaoreHoB. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTepHbIE CTENEeHH
okucnenus. CtpoeHne u GU3NIECKHNE CBOMCTBA MPOCTHIX BEIIECTB — raJIOTCHOB. XMMHUYECKHE CBOMCTBA HA
IpUMepe XJIopa (B3aUMOJCICTBHE C MeTalylaMHM, HEMeTaulaMH, LiesnodaMu). Xiopoogopon. ComnsHas
KHMCIIOTa, XMMHMUYECKHE CBOICTBa, IOJNydeHHE, IpuUMeHeHue. JleiicTBue xiopa M XJIOpPOBOAOpOJa Ha
OpraHusM uesioBeka. BaxkHele XJI0pUabl U UX HaXO0XKJICHHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS AaTOMOB, XapaKTEpHBIE
crerieHH okucieHus. CTpoeHne W (pu3MUecKHe CBOWCTBA MNPOCTHIX BELIECTB — KHUCIOPOJA U CEpHI.
AnnoTporHeie MOTUGHUKAIIMKA KHCIOPOJa U cepbl. XUMUYECKHUEe CBOMcTBa cepbl. CepoBOIOpO/, CTPOCHUE,
¢busnueckue U xumMmuueckue cBorcTBa. OKCHUIBI cepbl KaK IMPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHas
KHCIOTa, (U3MYECKHe M XHUMHUYEecKue cBoicTBa (00IIMe Kak MpEeJCTaBUTENsl Kiacca KHUCIOT H
cnennpuyeckne). XUMHUYECKHE PEaKLUH, JISKAIINE B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOMYyYSHUS CEPHOM
kucioThl. [Ipumenenne ceproit kuciaotsl. Conu CepHON KUCIOTHI, KAYeCTBEHHAs! peaklus Ha CyiIb(aT-uoH.
Haxoxpaenue cepbl u e€ coequHeHUN B mpupoie. XHUMHUYECKOE 3arpsi3HEHUE OKpYKaloleH cpeibl
COCUHEHUSIMH Ccepbl (KUCIOTHBIE TOXKIW, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MPEOTBPALICHHUS.

OOmas xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTCTIEHU OKHUCJICHMs. A30T, pacnpocTpaHeHHWe B mpuponae, (GU3NYECKUE U XHUMUYECKHE CBOMWCTBA.
KpyroBopor a3zora B mpupoae. AMmuak, ero (uU3HUecKhe M XUMHYECKHE CBOWCTBa, NOMy4YeHHE U
npuMmeHenne. Coimu aMMOHUS, WX (DM3MUYECKHE W XMMHYECKHE CBOWCTBA, mMpuMeHeHue. KauecTBeHHas
peaknuss Ha MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MOoJydeHHe, (PU3NYEeCKhe M XUMHUYECKHE CBOMCTBA
(obmue kak mpencTaBUTENs Kiacca KUCIOT U crenududeckue). Vcmonb3oBaHMe HUTPATOB U colei
aMMOHHS B KaueCTBE MHUHEPAJBHBIX YyHOOpeHuH. XUMHUYECKOe 3arps3HeHHE OKPYXKAIOLIEH Cpelsl
COCMHEHUSMH a30Ta (KHUCIOTHBIE JIOKIM, 3arpsi3HEHHE BO3ayXa, HOYBBI W BogoéMmoB). Docdop,
aymorpornabie Mogudukanuu (ocdopa, duzmueckue U xumudeckue cpoiictBa. Okcun docdopa (V) u
dochopHas kucnora, (HuU3MUECKHME MU XUMHUYECKHE CBOIWCTBa, monydeHue. Mcmonb3oBanue ¢ocdaroB B
KauecTBE MHUHEPAIbHBIX YI0OpEHUH.

O6mras xapaktepuctuka 31eMeHTOB IVA-rpynmel. OcOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbBIC
CTETIEHU OKMCIICHUS. YTIEepO/l, aJUIOTPOITHBIE MOAM(HKAIINN, pAaCIIPOCTPaHEHHE B PUPOE, GU3UIECKUE H
XUMHYeckue cBoicTBa. Ancopouus. KpyroBopot yriepoaa B npupojie. OKcusl yriaepoja, ux pu3ndeckue
U XUMHYECKHE CBOWCTBA, JCHCTBHE Ha >KMBBIE OPTaHU3MBbI, MOJTYYEHHE M TPUMEHEHHE. DKOJIOTHYeCKHe
npoOneMbl, CBsi3aHHBIE ¢ OKcujaoM yriepona (lV), rumoresa T1JI00aNbHOTO TIOTEIUICHUS KJIMMaTa,
MApHUKOBBIN 2PPEeKT. YToIbHAS KUCIOTA U €€ CONTU, UX (PU3NYECKUE M XUMHUYECKHE CBOMCTBA, TTOIYYCHUE H
npuMmeHenne. KaduectBenHas peakius Ha kapOoHaT-MOHBI. Mcnonp30BaHue KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIIJICHHOCTH M CEJILCKOM XO35HCTBE.

[lepBoHaYaIEHBIEC TOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COCAMHEHUSIX yriepoja (MeTaH, 3TaH,
STHWJIEH, alleTHJIEH, STaHOJ, TJIUIEPUH, YKCYCcHas KucioTa). [IpupoaHble HCTOYHUKH YTI€eBOJOPOIOB (Yroib,
MPUPOIHBIN Ta3, He(Th), MPOAYKTHl UX MepepadoTku (OEH3MH), UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsTHE O OMOMOTHYECKH BaXKHBIX BEIIECTBAX: XKHUPaAX, OeIKaxX, YIIeBOAaX — U UX POJIM B )KU3HH YEIOBEKa.
MarepuanbHOE €TUHCTBO OPTaHHYECKUX U HEOPTAHNIECKUX COSTUHEHHA.

Kpemunii, ero ¢usnveckne W XHUMHYECKHE CBOWCTBa, MoNydeHWe M mnpuMeHeHHe. CoenuHeHus
KpeMHus B ipupojie. O6mue npeacrapneHus 06 okcuae kpemuus (1V) u kpemHueBoit kucnore. CHIHKATHI,
WX UCIOIB30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BakHEWIINEe CTpOUTENbHbIE MaTepualbl: KepaMHuKa,
CTEKJIO, IIEMEHT, 0€TOH, jkene300eToH. [Ipobiempl 6€30MacHOTO UCIIONB30BAHUS CTPOUTEIHHBIX MAaTEPHAIIOB
B TIOBCETHEBHOM JKM3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3lloB HEOPraHWYECKUX BEIIEeCTB, CBOWCTB COJITHOW KHUCIOTBI, IPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-UOHBI U HAOIIOIEHUE IPU3HAKOB X MMPOTEKAHUS, OIBITHI, OTPaXKaroIIHe
¢usznueckue M XHMMHYECKHE CBOWCTBA TaJlOT€HOB M HX COEAMHEHUN (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIOB), 03HAKOMJICHHE C oOpasmamMu XJOPHAOB (TaJOTeHUIOB), O3HAKOMJIEHHWE C OOpa3laMu



ceppl M €€ coeauHEHUsAMH (BO3MOXKHO WCIOJb30BaHUE BHUICOMATEPUAIOB), HaOIIOJEHUE TIpoliecca
oOyriauBaHUs caxapa NOJ JeHCTBHEM KOHIEHTPUPOBAHHON CEpHOM KHUCIOTHI, HW3YYEHHE XUMHUYECKHX
CBOWCTB pa30aBICHHOW CEPHON KHUCIIOTHI, MPOBEACHHE KAueCTBEHHOW peakiuu Ha CyabpaT-uoH |
HaOIItoIeHNe TpU3HAKa €€ MPOTEKaHUs, 0O3HAKOMIICHHE C (PU3NYECKUMU CBOWCTBaMU a30Ta, (hocdopa U ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHHE BHAEOMATEpUANIOB), oOOpa3lamMu a30THBIX U (PochOpHBIX
ynoOpeHui, moilyueHue, CcoOUpaHHe, paclOo3HaBaHWE U H3yYEHHE CBOMCTB aMMHaka, IpPOBEICHHE
KAueCTBEHHBIX PEaKIMii Ha HMOH aMMOHUsA W (ocdaT-HOH W HU3YyUYCHHE MPU3HAKOB HUX TNPOTCKAHUS,
B3alMOJICIICTBUE KOHLEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MeAbl0 (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), M3yYEHUE MoOJIeJe KPUCTAJUIMYECKUX pemEToK anMasa, rpadura, QysuiepeHa,
O3HAaKOMJIEHHE C MPOILIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MPOTUBOTa3a, MOJIy4eHHe, COOMpaHue, pacliO3HABaHUE U U3YUCHUE CBOMCTB YIJIEKHUCIIOTO ras3a, pOBEICHHE
KAueCTBEHHBIX peakiuii Ha KapOOHAT M CHIMKAT-WOHBI W UW3YYCHHE NPHU3HAKOB WX NPOTCKAHUS,
O3HAKOMJICHHE C MPOAYKIHMEH CHUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE SKCHEPUMEHTAIBHBIX 3a/Jad IO
TeMme «BakHellne HeMeTallIbl U UX COCIUHEHUSD.

MeTa/uibl M UX COeIMHEHUSI

OO6mrast xapakTepuCTUKa XUMHUUYECKHX HJIEMEHTOB — META/UIOB HAa OCHOBAHUHU HX TOJIOKEHUS B
[lepuonnueckoil cucreme xumuueckux 3ineMeHToB [[. M. MenneneeBa u crpoenuss atomoB. CTpoeHHe
MeTauioB. Merayuindeckasl CBsI3b U METAJIMYECKass KPUCTAIMYECKAss PEeIETKA. DIEKTPOXUMUYECKUN P
HanpspkeHud metauioB. dusnueckue M XUMHUYECKHE CBOMcTBa MeTaiioB. OOmue crocoObl MOy4eHHUs
MeTaisioB. [ToHsITHE O KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3alllUThl UX OT Koppo3uu. CruiaBbl (CTalb,
YYT'yH, JIOPaTIOMUHUHN, OpOH3a) U MX MPUMEHEHHE B OBITY U IPOMBIIUICHHOCTH.

[lenounble MeTaynbl: nonoxkeHue B llepuommueckoit cucreme xumuyeckux snemento JI. WM.
MeneneeBa, CTpOGHHE MX aTOMOB, HaxoKiaeHue B mpupoze. dusnueckne m XMMHUYECKHE CBOMCTBA (Ha
npuMepe Hatpus U Kanusi). OKCUIIBI ¥ THAPOKCHUJIBI HATpUs U Kanud. [IpuMeHeHune menoYHbIX METaJIJIOB U
UX COEIUHEHM.

[IlenoyHO3eMeNbHBIE METAJUIBl MAarHUW M Kalblui: mosoxeHue B Ilepuogmyeckoil cucreme
xuMHuueckux 3nemeHToB . . MeHneneeBa, CTpo€HHE UX aTOMOB, HaXOKJIeHHE B npupoae. duznueckue u
XUMHUYECKHE CBOMCTBA MarHusl W Kajiblus. BaxkHeilmme coenMHEHUsT KalbIUs (OKCUI, TUAPOKCHI, COJIH).
XKécTtrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuonnueckoit cucreme xumuueckux sneMeHtoB J[. M. Menneneesa,
CTpOEHHE aToMa, HaXOXJeHue B npupoje. dusndeckne 1 XMUMUUECKHE CBOMCTBA almfOMUHUS. AMDOTEpHBIE
CBOMCTBA OKCH/IA ¥ THIPOKCH/IA AITFOMUHUS.

Kenezo: nmonoxenune B Ilepumonuueckoin cucreme xumuueckux snemeHtoB J[. M. Menneneesa,
CTPOEHHUE aToMa, HaxoxkjaeHue B mnpuponae. dusnueckue M XUMUYECKHE CBOMCTBa xkene3a. OKCUIbI,
ruapokcuabl U conu xxenesa (1) u sxenesa (111), ux cocras, cBoMcTBA U MOTyYEHUE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIGHHE C OO0pa3llaMH METalIOB M CIUIaBOB, HMX (DU3MUECKUMHU CBOICTBAMH, H3YYCHHE
pE3yNbTaTOB KOPPO3UU METAIOB  (BO3MOXHO HCIIOJNB30BAaHHE BHUACOMATEPUATIOB), OCOOEHHOCTEH
B3aUMOJICHICTBUSI OKCHJA KaJbI[Us M HATPUA C BOJON (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUAJIOB),
MCCTIEIOBAaHUE CBOMCTB KECTKOW BOJIBI, MPOIECCA TOPEHUS JKeJle3a B KUCIOpoae (BO3MOXKHO UCTIOIh30BAHHE
BUJICOMATEPHAIIOB), TMPU3HAKOB TMPOTEKAHWS KAa4eCTBEHHBIX pEaKIMid Ha WOHBI: MAarHus, KaJbIus,
amomuHus, 1uHKa, skene3a (1) w xemeza (Il), memm (ll), HaOnromeHne u omucaHUE TPOIECCOB
OKpalllMBaHUs TUTAMEHU MOHAMHU HATPUs, KA U KaIbIUS (BO3MOKHO HCIOJIB30BaHUE BHICOMATEPHAIIOB),
ucciaenoBaHe aM(OTEpHBIX CBOWCTB THUIAPOKCHAA ATIOMHHHS W THAPOKCHIA IIMHKA, pPEIICHUE
AKCIEPUMEHTANIbHBIX 3a/a4 110 TeMe «BakHelIe MeTallibl U UX COCIUHEHUS.

XuMus M OKpyxKamoLas cpeaa

BemectBa 1 MaTepuasibl B IOBCEIHEBHOM >KM3HU YEJIOBEKAa. be30macHOe HCIOIb30BAHNME BEIIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBas moMoIb MPU XUMUYECKUX 05KOraX M OTPABIICHUSX.



XUMUYeCcKoe 3arps3HeHHE OKpy»Karollel cpeabl (ImpenenbHasi AOMycTUMasi KOHIIEHTpAIUsl BELECTB,
nanee — [1J1K). Posib XxuMuu B perieHuH SKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3yudeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIUIaBbl METAJUIOB, TOJIMMEPHBIC MaTEPHAIIBI).

Meoscnpeomemmnwie ceasu

Peanuzanusi MeXnpeaMEeTHBIX CBSI3ed MPU M3YUYEHUH XMMHHM B 9 Kiacce OCYIIECTBIISIETCS Yepes
UCIOJIb30BaHNE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHSATUH, TaK U TOHATUU, SIBISIFOIIMXCS CHCTEMHBIMH
JUTSL OTICTBHBIX TIPEMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA.

OO01ue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAy4HbIN (hakT, runoresa, 3aKOH, TEOPHs, aHaJIU3, CUHTE3,
KJaccupuKalus, NEePUOAUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, H3MEpPEHUE, MOJEIb,
SBJICHHUE, TTAPHUKOBBIHN 3((EKT, TEXHOJIOTUS, MAaTEPUAIIBI.

dwus3uka: mMarepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIWJ, HU30TOMBI, PaJHOAKTUBHOCTD,
MOJIEKYJIa, JEKTPUUECKHM 3apsijl, MPOBOIHUKH, MTOITYIPOBOJAHUKH, AUIIEKTPUKH, (DOTOIIEMEHT, BELIECTBO,
Ten0, 00BbEM, arperaTHOe COCTOSIHHE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAsT PEHIETKA,
CIUTIaBbI, (PU3WYECKHE BEIMYMHBI, CAMHHIIBI M3MEPEHUS, KOCMUYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3MIBI,
Comnnue.

buonorus:  dorocuHTes, npixanue, Ouocdepa, IKocHCTeMa, MUHEpaJbHbIe  yI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MEHEPAIbI, TOPHBIE TOPOJIBI, MOJIE3HBIE UCKOTIAEMbIE, TOILUIHBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE PE3yJIbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHMs JOCTHUTalOTCS B
XxoJe OO0y4eHHMs] XUMHH B E€IUHCTBE Y4e€OHOW M BOCHUTATENBbHOH JESATENIbHOCTH B COOTBETCTBUHU C
TpaJMLIMOHHBIMU POCCUNCKUMHU COLIMOKYJIBTYPHBIMHU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, IPUHSTHIMU
B 00lIecTBE MpaBUIaMU U HOPMaMH IOBEICHUS U CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHUS, CaMOPa3BUTHS
U COLIMAIN3aUuu 00yJaroIXCs.

JIM4HOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MIO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PacCHIMPEHHUE OIBITA JAESITEIbHOCTH HA €€ OCHOBE, B TOM UHUCIIE B
4acTHu:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILEHHS K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACIEIUIO,
MOHMMAaHMs 3HAYCHUST XWMHYECKOW HAyKW B JKM3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJIETh
JIOCTOBEpHOM MH(POpPMAIIME O TIEPEIOBBIX JOCTHXKCHHUSIX U OTKPBITUAX MUPOBOU M OTEUECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U OOIECTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

MIPEJICTABICHHUS] O COLMAJIBHBIX HOPMax M IpPaBUJIAX MEXIWYHOCTHBIX OTHOLIEHUM B KOJIJIEKTHUBE,
KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B OOILECTBEHHO TOJIE3HOH, Y4eOHOUCCIIEI0BATEIBCKOM, TBOPUECKOHN 1
JIPYTUX BUJAX JESTEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOM COBMECTHOW JEATEIBHOCTH MPHU BHIMOIHECHUH
y4eOHBIX, TO3HABATEIbHBIX 3a]a4, BBINOJHEHUH XHUMHUYECKUX OSKCIEPUMEHTOB, CO3JaHUHM Y4EeOHBIX
MPOEKTOB, CTPEMJICHHS K B3aMMOTIOHUMAHUIO U B3aMMOIIOMOIIIM B MPOLIECCE ATOH Yy4eOHOH IeATeNbHOCTH,
TFOTOBHOCTH OLICHUBAaTh CBOE IOBEIACHHE M IIOCTYNKH CBOMX TOBapHILIEd C MO3UIUM HPABCTBEHHBIX U
IIPABOBBIX HOPM € YYETOM OCO3HAHMSI ITOCIIECTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKHE IMPEJICTABICHUS] O BEIIECTBE M XHMMHUYECKOM pEeaKIMH, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABISIOLIME OCHOBY JUIs NMOHUMaHHUS CYIIHOCTH Hay4HOMH
KapTUHbl MHpa, NPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHUS MPHUPOJBI, B3aMMOCBSI3SIX
4eJI0BEKA C MPUPOJHOU CPENlOil, O pOJI XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEH;

MI03HABATENIbHbIE MOTHUBBI, HAlPaBJIEHHbIE HA MOJTY4YEHHE HOBBIX 3HAHUI 10 XMMHUHU, HEOOXOJIUMBIE
Ui 0ObsCHEHUs HAONIOAAeMbIX IMPOLECCOB U  SBJICHWM, IO3HABaTeNbHOH, WH(GOPMALMOHHONW H
YUTATENIbCKOM KYJIbTYpbl, B TOM 4YHCJE€ HAaBBIKOB CaMOCTOSTENbHOH paboThl C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOH JINTEPATYPOH, TOCTYITHBIMUA TEXHUYECKUMU CPeJICTBAMH MH(POPMALIMOHHBIX TEXHOJIOTHA;

UHTEpEC K OOy4YeHHI0 U TO3HaHWIO, JII0OO3HATENbHOCTb, TOTOBHOCTb M CIIOCOOHOCTh K
caM000Opa30BaHMUIO, TPOCKTHOM W  HWCCJIEAOBATEIbCKOW  JCATENHHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHs 00yueHUs B JalbHEHIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHHE€ IIEHHOCTH J>KU3HM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBbIO, YCTAaHOBKHM Ha
3I0pOBBIM 00pa3 >KM3HU, OCO3HAHUE TMOCIEACTBUM W HENPUSITHE BPEAHBIX IMPUBBIUEK (YNOTpeOIeHUS
aJIKOTOJIsl, HAPKOTUKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOACHUS MpaBMil 0€30MaCHOCTH NMpPU OOpPAIEHUU C
XUMUYECKMMH BEIIECTBAMHU B OBITY M peaibHON JKU3HU;

5) Tpy/10BOr0 BOCIIMTAHUS

MHTEpEC K MPaKTHUYECKOMY M3YyUeHHUIO0 MpodeccHil U TpyAa pa3ndHOro poja, YBaXEHHE K TPYAY U
pe3ysibTaTaM TPYIOBOM NEATENbHOCTH, B TOM 4YMCIE HAa OCHOBE NPHUMEHEHUS NPEIMETHBIX 3HAHWM IO
XMMHUHU, OCO3HAHHBIA BBIOOP HMHIUBUAYAJbHOW TPACKTOPHM MPOJODKEHHs 00pa3oBaHUs C Yy4ETOM
JUYHOCTHBIX UHTEPECOB M CIIOCOOHOCTU K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, YCTIEIIHOM
npodeccuoHaNbHOM AESITETbHOCTH U Pa3BUTHUS HEOOXOJUMBIX YMEHHH, FOTOBHOCTH aJalTUPOBAThCS B
npodeccuoHanbHOM cpene;



6) 9K0JIOTHYECKOT0 BOCTIHTAHNSA:

9KOJIOTUYECKHU I11e51ecO00pa3HOe OTHOUIEHUE K MPUPOJE KaK MCTOYHUKY JKU3HU Ha 3eMiie, OCHOBE €€
CYIIECTBOBAHMSA, TOHHUMAHUE IIEHHOCTH 3/J0pOBOIO M 0€30MmacHOro o0pas3a KH3HU, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (PM3UYECKOMY U MCUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIECHHOCTU COOJIIOICHHS
npaBui 0€30MaCHOr0 NOBEACHMS ITPU paboTe C BELIECTBAMH, a TAK)XKE B CUTYalUAX, YTPOXKAIOIIUX 3J0POBbIO
W SKU3HH JIIOJICH;

CIOCOOHOCTH TPUMEHATh 3HaHUS, IOJydaeMble NpPU HW3YUYEHHUH XUMHH, Ui PELICHHs 3a/ad,
CBA3AHHBIX C OKpPYXKalOLIEed IPUPOJHOW CPEAOW, U IOBBIIICHUS YPOBHS JKOJIOIMYECKOM KYJIBTYPBI,
OCO3HaHMA ITI00AJILHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U IMyTeH MX pEelIeHUs MOCPEACTBOM METOOB
XUMHMH, OKOJOIMYECKOrO  MBIIUICHHs, YMEHUS  PYKOBOACTBOBAaTbCA MM B IIO3HABaTEIIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeIMeTHBIX pe3yabTaTOB BBIIEISIOT 3HAUUMBbIE JUIsl (GOPMUPOBAHUS MUPOBO33PEHUS
oOlIeHayYHbIe TOHATHUS (3aKOH, TEOpHsl, MPUHLMII, TMIIOTe3a, (akT, cuctema, Mmpouecc, SKCIEPUMEHT U
ApyTroe.), KOTOPBIE UCTONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax U IMO3BOJISIIOT Ha OCHOBE
3HaHUH W3 ATHX MPEeIMETOB (OPMHPOBATH TPEACTABICHUE O MEIOCTHOH HAaydyHOW KapTHHE MHUpA, H
YHUBEpCajJbHbIE YyueOHblE JIeWcTBUS (IIO3HABAaTEIbHbIE, KOMMYHHUKATHBHBIC, DPETrYJISTHBHBIE), KOTOPbIE
obecreynBaOT (OPMHUPOBAHUE TOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYILIECTBICHUIO
y4eOHOH eI TETbHOCTH.

Ilo3naBaTenbHbIC YHHBepPCcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3zoBbie Joruyeckue AeiicTBus:

YMEHHS UCII0JIb30BaTh IMPUEMBI JIOTHYECKOIO MBILUIEHHS TP OCBOCHUU 3HAHUI: PaCKPbIBATh CMBICI
XUMHUYECKUX TMOHATUHN (BBLAEIATh MX XapaKTEepHbIE NMPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C APYTUMU
MOHATHUSIMH ), UCTIOJIb30BaTh MOHATHS 111 OOBSICHEHUS OT/ACIBHBIX (DaKTOB U SBJICHUI, BBIOMPATh OCHOBAHHS
U KpUTEpUH Uil KIacCU(PHUKAIMM XUMHUYECKUX BEIIECTB W XUMHUECKUX peakluil, yCTaHaBIUBaTbh
NPUYMHHO-CJIE/ICTBEHHbIE CBSI3M MEXIY OOBEKTaMM M3Y4YEHHUs, CTPOUTH JIOTMUYECKHE PaCCYKICHHS
(MHIyKTUBHBIE, A€TYKTUBHBIE, 11O aHAJIOTHH), A€JaTh BBIBOJbI U 3aKIIIOUECHHUS;

YyMEHHE TPUMEHATh B TpOLECCe TMO3HaHWS TOHATUSA (IIPeIMETHbIE U  METaNpEeJAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MCIIOJIb3YEMbIE B XUMHH, ITPe0Opa30BbIBATh HIMPOKO NMPUMEHSEMBIE B
XMUMUU MOJIENIbHBIE TPEACTaBICHUS — XMMUYECKMH 3HaK (CHMMBOJI 3JIEMEHTa), XMMHUeckas (opmyna u
YpaBHEHHE XHMHUYECKOM pEaKIMH — MpH pPElIeHUH Y4eOHO-TIO3HABATENIbHBIX 3ajad, C Y4YETOM 3THUX
MOJIETIbHBIX MPEICTABICHUI BBISBIIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU U3y4aeMbIX 0ObEKTOB
— XMMHYECKHMX BEIIECTB W XHUMMYECKHX pEaKIHi, BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPHUYUHHO-
CJIEICTBEHHBIE CBS3M U IPOTUBOPEUUS B U3y4AEMBIX IIPOLIECCAX U SIBICHUSX.

Ba3oBble uccienoBarenbckme 1eiCTBUS:

yYMEHHE HCMOJIb30BaTh IMOCTABIEHHBIE BOIPOCHI B KAaueCTBE WHCTPYMEHTAa MO3HAHMS, a TAaKXKE B
Ka4yecTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CYKJICHU;

npuoOpeTeHue OmblTa [0 IUIAHUPOBAHWIO, OPraHM3alMUd U TPOBEJIEHHIO  YYECHHMUYECKUX
AKCIIEPUMEHTOB, YMEHHE HA0II0AaTh 32 XOJ0M IPOIIecca, CaMOCTOSITENIbHO IPOrHO3UPOBATh €0 pe3yibTar,
dbopMynpoBaTh 0000LIEHUS U BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOIO ONBITA, UCCIEI0BAHUS, COCTABIISTh
OT4ET O MpoAeTIaHHo pabdorTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOMpATh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3IMYHBIX BHJIOB U (Popm
MIpe/ICTaBICHMS], TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (HAYyYHO-TIOMYJSpHAs JINTEpaTypa XHUMHUYECKOTO
COJIepKaHusl, CIpaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHUECKH OLIEHHWBATh MPOTHBOPEUHBYIO U
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHUE TMPUMEHSATh DPA3JIMYHbIE METOABl M 3alpochl HpHU IOUCKE M 0TOOpe HH(OpManuu Hu
COOTBETCTBYIOLIMX [JaHHBIX, HEOOXOJMMBIX JJs BBINOJHEHHUsS Y4eOHBIX M I103HABaTEIbHBIX 3a/ad
ompenenéHHOr0  THMa, MNpUOOpeTeHrne ombiTa B O0JACTH  WCIOJIB30BaHUA  MH(OPMAIMOHHO-



KOMMYHHMKATHUBHBIX TEXHOJIOTUM, OBJIaJIEHUE KYJIbTYpOil aKTUBHOTO MCIOIb30BAaHUS PA3IUYHBIX TOUCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMaJbHYIO (QopMy MpeAcTaBieHUus uHPOpMaLUu U
WUTIOCTPUPOBATH PEIIaeMbIe 3314l HECIIOKHBIMHU CXeMaMU, AuarpaMMaMu, IpyruMu GopmMamu rpaduku 1
AX KOMOMHAILIUAMIE;
YMEHHE HCMOJIb30BaTh U aHAJIM3UPOBATH B IpoOIecce yYEOHON M MCCIIeI0BATENbCKON 1eATeIbHOCTH
MH(OPMALIMI0O O BIMSHUM [POMBIIIJICHHOCTH, CEIbCKOrO XO3SIMCTBA M TpaHCIOpPTa Ha COCTOSIHHE
OKpY>Karollel MPUPOJHON CPEIBL.
KoMMmyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE el CTBHUS:
YMEHHS 33/1aBaTh BOIPOCHI (B X0j€ Auanora u (WiM) AUCKYCCUU) MO CYIIECTBY OOCY>KIaeMON TEMbl,
(bopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBIIOJIHEHUS MTPEIJIOKEHHON 3a/1a4H;
YMEHHSI TIPEJCTABJIATH TOJYYCHHBIE PE3yJbTaThl IMO3HABATEIBHOW NEATEIHPHOCTH B YCTHBIX U
MHUCbMEHHBIX TEKCTax; JeNiaTb MPE3CHTAIMI0 PE3YJIbTaTOB BBIMOJHEHUS XUMUYECKOIO SKCIIEPUMEHTA
(J1abopaTOPHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIIEAOBAHUIO CBOWCTB BEIIECTB, YYCOHOTO MPOEKTA);
yMEHHUSI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABaTENbHON W
MCCIIEIOBATEIILCKOW JIEATEFHOCTH TPU PEIICHWHM BO3HUKAIOMIMX NpoOJeM Ha OCHOBE yuéra oO0ImuX
WHTEPECOB U COTJIACOBAHUS MO3HIIHIA (00CYKICHMS, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMBI», KOOPAHHAIIHS
COBMECTHBIX JICHCTBHI, OMpeieNieHne KPUTEPUEB MO OIICHKE Ka4eCTBA BHIOJHEHHON PabOTHI U IpyTHeE).
PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe 1eiicTBUS:
YMEHHE CaMOCTOSITEJIbHO  OINpEAENsATh LENu JIeATENbHOCTH, IIJIaHUPOBaTh, OCYIIECTBIATH,
KOHTPOJIUPOBATh U TPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO [IEATEIHLHOCTh, BBIOMpATh HambOoJee
s deKkTUBHBIE CIIOCOOBI pelIeHus] y4eOHBIX M TO3HABATENbHBIX 33]a4, CAMOCTOSITEIIBHO COCTaBISATh WIIH
KOPPEKTUPOBATh MPEIJIOKEHHBIA alTOPUTM ACHCTBHM MpPH BBHIMOJIHEHUM 3aJaHUi C Y4ETOM IMOIY4YECHUS
HOBBIX 3HaHHUI 00 M3y4yaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIUAX, OLIEHUBATh COOTBETCTBUE MOJIYYCHHOTO
pe3yibraTa 3asBICHHOM LIeJIM, YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, INpeJiaracMble B
YCIIOBUY 3aJaHHIA.
MHNPEIMETHBIE PE3YJIBTATHI
B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00S3aTENLHOTO COIECpPXKAaHUS, YCTaHOBJIEHHOTO
naHHOM (denepasibHOM pabodeil MPOrpaMMoid, BBIIETSIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAyYHBIE 3HAHMUS,
YMEHHUS M COCOOBbI ASHCTBHMA, criennduyeckue 1 NpeAMETHON o0mIacTu «XUMUsS», BUABI ACSITENbHOCTH
M0 TIONYYEHUI0 HOBOTO 3HAHUsS, €ro HMHTEpHpeTanuy, MpeoOpa3oBaHUI0 W TPUMEHEHHUIO B Pa3IUYHBIX
Y9eOHBIX M HOBBIX CUTYaIlUsX.
K xonmy oOyuenust B 8 kJ1acce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpPaXKaThb
c(hOPMHUPOBAHHOCTH Y O0yUAIONTNXCS YMEHHIA:
® pacKphIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSTHUN: aTOM, MOJEKYJa, XUMHUYECKHH DJIEMEHT,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS W HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEINIbHASl aTOMHAsl U MOJIEKYJISIpHAsI Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAsI Macca,
MaccoBasi JI0Jii XMMHUYECKOTO 3JEMEHTa B COEJUHEHHH, MOJSPHBIH O0BEM, OKCH], KHUCIOTa,
OCHOBaHHUE, COJIb, JJEKTPOOTPHUIATENBHOCTb, CTENEHb OKHUCIEHHS, XHMHYECKas peaklus,
KIacCUpUKALUA PEaKIUil: peaklru COSAUHEHHUsS, PEaKIHH Pa3I0KEHUs, peaklud 3aMelIeHUs,
peakiuu 0OMeHa, PK30- U SHAOTEPMHUECKUE PEAKIUH, TeTIOBOU 3(PQEeKT peakiuu, siApo aroma,
AJIEKTPOHHBIN CJION aroma, aToMHas opOuTaib, paAuyC aroMa, XMMHUYecKasl CBS3b, MOJISApHAs U
HETIOJIsIpHAsT KOBaJICHTHAsl CBsI3b, MOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOp, MaccoBas OIS
BelecTBa (MPOLIEHTHAs! KOHIICHTPAIHs) B PACTBOPE;

® WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TMOHSTUN W MPUMEHSATH 3TU TOHATUS MPHU
OIHMCAaHUU BEIIECTB U UX MPEBPAICHUM;

® ICIIOJIB30BATh XUMHYECKYIO CHMBOJIMKY JUISS COCTaBJICHUS (DOpPMYNT BEIIECTB W ypaBHEHUN
XUMHYECKUX PEAKIIUM;

® ONpeleNsITh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COECIUHEHUSX, CTENEHb OKHCICHUS
JJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, MPUHAIICIKHOCTh BEIIECTB K OMPEACIEHHOMY KIIACCy



coeuHEHM 1o ¢opMyiaM, BUJ XUMHUUECKON CBS3U (KOBAJICHTHAs U MOHHAs) B HEOPTaHUYECKHUX
COC/INHEHMSIX;

packpsiBaTh cMmbicha [lepuonnueckoro 3akona /. M. MenneneeBa: 1eMOHCTPUPOBATh NTOHUMAHHUE
MEPUOJINYECKON 3aBUCUMOCTM CBOMCTB XUMHYECKHX 3JIEMEHTOB OT UX IIOJOXKEHUS B
[Tepuoanueckoil cucreme, 3aKOHOB COXPAHEHHSI MAaCChl BEUIECTB, MOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YYEHHsI, 3aKOHa ABOraapo;

OMKCHIBATH M XapaKTepu3oBaTh TaOnMuuHylo Qopmy I[lepuoanueckoit cuUCTEMbl XHMHYECKUX
AJIEMEHTOB: pa3iMuaTh MOHATUS «TJaBHas nmoAarpynna (A-rpymnma)» u «nodounas noarpymnna (b-
rpymna)», Majble U OOJIbLINE MEPUOJIbI, COOTHOCUTH 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B TabJuliie
«IIepuognueckas cucrema xumuueckux diemeHToB JI. WM. MengeneeBa» ¢ 4YHMCIOBBIMHU
XapaKTePUCTUKAMHU CTPOCHUSI aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsl fAjnpa, oOliee
YHCIIO 3JIEKTPOHOB M paclpe/iesieHue X MO JIEKTPOHHBIM CIIOSIM);

KJIacCCU(UIUPOBATh XUMUYECKUE HJIEMEHTHI, HEOPIaHUYECKUE BEIECTBA, XUMHYECKHE DPEaKIHU
(Mo uKCIy ¥ COCTaBY YYacTBYIOIIUX B PEaKLIUU BEIIECTB, MO TEIIOBOMY 3D (DeKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KIIACCOB,
MOATBEPK/1asi ONMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX
peaKuuii;

MPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT MX KAYECTBEHHOT'O COCTAaBa, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAIICHUI B Pa3JIMUHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MacChl BELIECTB, MAaCCOBYIO JOJIIO
XUMHUYECKOTO 3JeMeHTa 1Mo (opMysie COCAMHEHHS, MAcCCOBYIO JOJII0 BEIIECTBA B PacTBOpE,
MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUYECKON PEAKIINY;

MIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON ACSITEIBHOCTH — AHAJIW3 U CUHTE3, CPaBHEHUE,
00001IeHNEe, CHCTEeMAaTH3alNI0, KIIACCU(UKAIIMIO, BBISABICHUE TPHUYNHHO-CIICICTBCHHBIX CBSI3EH —
JUISL W3Y4YEHUs CBOMCTB BEIIECTB M XHUMHYECKUX PEaKLM, €CTECTBEHHO-HAyYHbIE METOMbI
MO3HAHUS — HAOII0IEHUE, U3MEPEHUE, MOJCIMPOBAHNE, IKCIIEPUMEHT (peabHbBIN 1 MBICIIEHHBIH );
CJIeIOBaTh MpaBHWJIaM IOJIb30BAHMS XUMHUYECKOW MOCYAOHW M JTaOOpaTOPHBIM 00OpYyIOBaHUEM, a
TaKKe TpaBuiaM oOpaleHus: ¢ BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBIMOJTHEHHUIO
a0OpaTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O M COOHMPAHUI0 Ta3000pa3HbIX BEIIECTB
(Bomopoia M KHCIIOpOJa), MPUTOTOBIECHUIO PACTBOPOB C ONpEAeNEHHOM MacCOBOM Joyei
pacTBOPEHHOTO BELIECTBA, IUJIAHUPOBATh M TMPOBOJUTH XUMHUYECKHE HKCIEPUMEHTHI 110
pacrmo3HaBaHUIO PACTBOPOB IIETOYEH W KHUCIOT C TOMOIIBI0O HWHIUKATOPOB (JTaKMYC,
¢denondranen, METUIOPAHK U IPYTHE).

K koHIy oO0y4yeHus B 9 Kjacce mpeAMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTb
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKUX ITOHATUH: XMMHUYECKHI JJIEMEHT, aTOM, MOJIEKYJa,
WOH, KarTUOH, AaHHMOH, IIPOCTO€  BELIECTBO,  CIIOKHOE  BEIIECTBO,  BAJIEHTHOCTD,
JJEKTPOOTPULIATENIBHOCTh, CTENEHb OKHCICHUs, XHMHUYECKas peaklnus, XUMHUYECKas CBs3b,
TerIoBOM 3¢ (eKT peakuuu, MOjb, MOJSPHBI 00BEM, pacTBOp, DJIEKTPOIUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIMTUYECKAs JIUCCOLMAIMS, pPEeaKIUd HOHHOrO OOMeHa, KaTajau3aTop, XHUMHYECKOe
paBHOBecHe, 00paTUMbIe U HEOOpaTUMBble pPeaKIuH, OKHCIUTEIbHO-BOCCTAHOBUTEILHBIEC PEAKIIIH,
OKHUCJIUTEIb, BOCCTAHOBHUTENb, OKHCIEHME M BOCCTAHOBJICHHE, aJUIOTPOIUs, aM(OTEPHOCTD,
XUMHYECKas CBS3b (KOBaJIEHTHAs, HOHHAs, METAJUIMYECKas ), KpUCTaNInYecKasi petéTka, KOppo3us
METAJIJIOB, CILIABbI, CKOPOCTh XUMUYECKOW peakLuy, IPEAeIbHO AonycTuMas KoHueHTpauus [IJIK
BEILECTBA;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHWUYECKUX MOHATUN U IMPHUMEHATH 9TH IOHATUS IIPU
ONMCAHUU BEUIECTB U UX IIPEBPALCHUN;



UCIIOJIb30BaTh XMUMHMUYECKYI0 CHUMBOJIMKY JJisi COCTaBiieHHS (OpMyNl BELIECTB M YpaBHEHH
XUMHYECKUX PEAKIIUIL;

ONpeNesATh BAJICHTHOCTh W CTENEHb OKHUCICHHMS XUMHUYECKHX 3JJIEMEHTOB B COEIMHEHMSX
pPa3IMYHOTO COCTaBa, MPUHAMJICKHOCTh BELIECTB K ONPENEIEHHOMY KJIacCy COEIUHEHUU [0
dbopMynaM, BUJI XUMHUYECKON CBA3HM (KOBAJICHTHAs, HOHHAs, METAJJINYECKasl) B HEOPraHU4YEeCKUX
COCIMHEHUSX, 3aps] MOHA MO XUMHUYECKOW (opmyie, xapakTep Cpeasl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COEAUHEHUM, TUI KPUCTAIIMYECKON PEIIETKA KOHKPETHOIO BEUIECTBA;
packpbiBaTth cMbici Ilepumoanueckoro 3akona /. WM. MenpaeneeBa W JE€MOHCTPUPOBATH €ro
MOHMMAHHUE: ONHUCHIBATh W XapaKTepH30BaTh TaOMMuHyr ¢opmy I[leproanyeckoil cuCTEMBbI
XUMHUYECKHUX B3JIEMEHTOB: pa3nyaTh MOHATUS «IJIaBHAs moiarpynma (A-rpymnma)» U «1mododyHas
noarpynna (b-rpymma)», maneile u OonbliMe MEPHOJbl, COOTHOCHTH OOO3HAYEHHUS, KOTOpHIE
MMEIOTCS. B TEPUOJMYECKONW TalNHIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHYECKHUX AJIEMEHTOB (COCTaB U 3apsij sSApa, o0IIee YUCIIO0 FICKTPOHOB U PACIIPEICTICHHIE HX 10
ANEKTPOHHBIM CJO0SM), OOBSICHATH O0IINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB U UX
COEIMHEHMH B MpeJiesax MaJIbIX EPUOJI0B U INIABHBIX MOATPYIII ¢ YUETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(PUIIUPOBATh XUMUYECKHE AJIEMEHThI, HEOPraHUUYECKHE BEIECTBA, XUMUYECKUE DPEAKIIUU
(10 9MCITy ¥ COCTaBY yYaCTBYIOIIHUX B PEAKIIUU BEUIECTB, IO TEIIOBOMY 3(PQEKTy, 110 N3MEHEHHUIO
CTETNIEHEH OKUCIICHUSI XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) O0IIME M creuuuueckue XUMHUYECKHUE CBOWCTBA MPOCTBIX H
CJIOKHBIX BEIIECTB, MOATBEPKas OMUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

COCTABJISITh YPABHEHUS AJIEKTPOJIUTUYECKON AUCCOLMAIIMN KUCIIOT, IIEJI0UYEl U COJIeH, MOJHbIE U
COKpalI€HHbIE YpaBHEHHS peakiuil MOHHOr0 OOMEHa, YpaBHEHMS PEaKIHil, MOATBEPKAAIOIINX
CYILIECTBOBAHUE '€HETUYECKON CBSI3U MEXIY BEIIECTBAMH Pa3JIMUHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca ITUX PeaKIInit;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHS, BOBMOXXHOCTH MPOTEKAHUS
XUMHUYECKUX MTPEBPAIICHUH B Pa3JIMUHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJSIPHYIO W MOJIAPHYIO MAacChl BEIIECTB, MacCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa 1O (opMyse COeAMHEHMs, MacCOBYIO [IOJII0 BEIleCTBa B pacTBOpE,
MIPOBOJIUTH PACUYETHI IO YPABHEHHUIO XUMUYECKOM peaKIuu;

coOMIoaTh MpaBUiia MOJB30BAHUS XUMHUYECKOW MOCYM0M U 1abopaTopHbIM 00OpyAOBaHUEM, a
TaKKe TpaBWIa OOpaIlleHUs] C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITOJTHEHHUIO
1abOpaTOPHBIX XUMHUYECKHX OMNBITOB MO TMOMYYCHHUIO M COOMpPaHUI0 Ta3000pa3HBIX BEILIECTB
(aMmMmaka M yrieKucioro rasa);

MPOBOJUTh  PEAKIIMH, TOATBEPKIAIOIMINE KAYECTBEHHBI COCTaB  Pa3lIMYHBIX  BEIIECTB:
pacrno3HaBaTh OIBITHBIM MYTEM XJIOpUA-, OpoMuA-, MoauA-, KapoboHaT-, docdar-, CHUIHMKaT-,
cynbdart-, TMAPOKCUA-UOHBI, KATHOHBI aMMOHUSI U HOHBI U3yYEHHBIX METAJIOB, PUCYTCTBYIOIITHE
B BOJIHBIX PACTBOpaX HEOPraHUYECKHUX BEILIECTB;

MIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON ACSITEIBHOCTH — aHAJIU3 U CHUHTE3, CPaBHEHUE,
00001IIeHNe, CHCTeMAaTU3alluI0, BBISIBICHUE MPUYUHHO-CICICTBEHHBIX CBSI3€H — I HM3YUYCHHS
CBOMCTB BEILIECTB W XHUMHYECKHUX pEaKIMH, €CTeCTBEHHO-HAy4YHbI€ METOAbl MO3HAHUS —
Ha0II0/IeHUE, U3MEPEHNEe, MOICTTUPOBAHUE, DKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpaBuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



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/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BanreHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIBHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
HeeTRATO P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAHUU
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia Bubmmorexa LIOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HI;HaCI,I peHHLIz aCTBOPBI MH;CCOBEUI bubmorera [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocof(SLII) 101 )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06001IeHre U CUCTEMaTH3alisl 3HAHHH
m H https://m.edsoo.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIaCChl HCOPTaHUUECKHX bubmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbie TOMBITKY KIAaCCHPUKAITUT
51 XAMHYECKHX dJIeMEHTOB. IloHsITHE O bubmorexa [JOK
) https://m.edso00.ru/00ad9ffa
Tpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmorera [JOK
pHoa https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
bu6 OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMOB 3J5ieMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3navenue [leproauyeckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DIEeKTPOOTPHUIIATEILHOCTh ATOMOB
pooTpul bu6mmoreka [IOK
58 XUMHUYECKHUX DJIEMEHTOB/
N https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
bu6mmoreka [IOK
59 14
OFHAI XIMHHCCRAT CBASD https://m.edsoo.ru/00adac34
60 KoBaneHTHas nonsipHast XUMHYECKas bubnnorexka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOMsIpHAs XUMHUYECKast bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
2
6 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnmnoreka [JOK
peakuuu https://m.eds00.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIIH bubmorexa HOK

https://m.edso0.ru/00adb076
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65 KontponsHas padora Ne4 o reme 1 bubmumoreka [IOK
«Ctpoenue atoma. XUMHUYECKasl CBA3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o01eHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1Ee 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?2
68 PesepBHeIi ypok. O000IICHHE 1 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

5 Knaccugukarus XuMruaeckux 1 bubnnorexka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuiabHbIEe U ci1a0bie buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 TTousTie o runponze coien bubmmorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIINI bubmmorexa LOK
p A HHAATHA. https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmorexa HOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOJTYyYEHUE U bubmorexa OK
O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[Tonydyenune aMMuaKka, U3y4eHHE €ro bubmmorexa [JOK
. v » 13YH https://m.edso00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATIbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauecTBenHnas peakiusi Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
p https://m.eds00.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubnmnorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HeMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HanpsHKEHUH METAIIIIOB

https://m.edso0.ru/00ae1156
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OO61me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LHOK
P PeaRHIH, https://m.eds00.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 ITousTHEe 0 KOPPO3UU METAILIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael4b?2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
A 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKoCTh BOABI 1 METOOEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86



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
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

Oxcuipl, TMIAPOKCHU/IBI U COJIU JKEJe3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COEZMHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPYXKAaroIle cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK



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

cUCTeEMaTHU3alus 3HaAaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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