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HOACHUTEJBHASA 3AIIMCKA

[IporpamMMa mo XMMHUH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHUS COCTaBJIEHA Ha
OCHOBE TpeOOBaHUIl K pe3yibTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTelIbHON MPOrpaMMbl
OCHOBHOTO o00mero oOpaszoBanwusi, npencraBicHHabix B @PI'OC OO0, a Takke Ha OCHOBE
benepanbHOl pabodyeil mporpaMmbl BOCHUTAHUS M C y4ETOM KOHLEMLWHU MPEnojaBaHus
y4eOHOr0 npeameTa «XuMHus» B 00pa3oBaTeIbHbIX opranu3aiusax Poccuiickoit denepanuu.

[IporpamMma mo xuMuu Ia€T MpeACTaBICHUE O LENIX, OOIIel cTpaTerud OO0y4YCHWs,
BOCIIUTAHUSI U PA3BUTHS OOYHArOUIUXCS CPEJACTBAMU y4e€OHOTO MpeaMeTra, yCTaHaBIMBAET
00s13aTeNbHOE PEMETHOE COZepIKaHUe, MPeTyCMaTPUBACT pacIipe/leieHHue ero Mo Kiaccam
U CTPYKTYpHpOBaHME [0 pas3feliaM M TeMaM [pPOorpaMMbl IO XUMHH, OIpeAenseT
KOJMYECTBEHHBIE U KAYECTBEHHBbIC XapaKTEPUCTHKH COJCPXKAHUS, PEKOMEHAYEMYIO
MOCJIEIOBATEILHOCTh M3YYEHUS XUMHH C YYETOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3€H, JIOTMKK y4eOHOTO TMpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yJatomuxcs, Onpeenser
BO3MOXXHOCTH TpEAMETa JJIs pealv3aluy TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNnpHON MpOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs, a TaKkKe
TpeOOBaHUN K pe3yibraraM OOYYCHHS XMMHU Ha YpOBHE IENed HM3y4eHHsS TpeaMera U
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHON JEATEIFHOCTH OO0YYaIoOlIerocs IO OCBOCHUIO
y4eOHOr0 Co/IepKaHus.

3HaHWEe XUMHUHM  CIY)KUT OCHOBOW  Juisi  (OPMUPOBAHUS  MHPOBO33PEHUS
00y4Yaromerocsi, ero TMPEACTaBICHUH O MaTepUaTbHOM EIWHCTBE MHpA, BAXKHYIO pOJIb
UrparoT QopMHUpPYEMbIE XUMHUEH TPEICTABICHHUS O B3aUMOIIPEBPAIICHUSX DHEPTHH U 00
HBOJIIOIIMM BEIIECTB B MPHUPOJE, O MYTSIX PEIHICHUS TI00ANbHBIX MPOOIEM YCTOWYUBOTO
pa3BUTHUSI YENOBEYECTBA — CBIPbEBOM, DJHEPreTUYECKOM, MHILIEBOW M SKOJOTUYECKOU
0€301acHOCTH, MPOOJIEM 3]PaBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET peanu3allid BO3MOXKHOCTEH it camopasBUTHS M (OPMUPOBAHUS

KYJIbTYpPBI JINYHOCTH, €€ 001IeH 1 PYyHKIIMOHATBHON TPAaMOTHOCTH;

BHOCUT BKJaA B (OPMHUPOBAHHE MBIIIJICHUS U TBOPYECKUX CIOCOOHOCTEH
00yJaronuxcsi, HABBIKOB UX CAMOCTOATEILHON yueOHOM JESITEIbHOCTH, SIKCIIEPUMEHTATBHBIX
U HCCIENOBATENbCKUX YMEHUH, HEOOXOMUMBIX KaK B TIOBCETHEBHOM XH3HU, TaK U B
npodeccuoHaNbHO 1eSATENbHOCTH;

3HAKOMHUT CO CMEeNU(PUKON HAYIHOTO MBIILIIEHHUS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO
B3IJIA/Ia HA €IWHCTBO TPHPOABI M UEJIOBEKAa, SBJISETCS OTBETCTBEHHBIM OTalloM
B (hOPMHUPOBAHUH €CTECTBEHHO--HAYYHOU TPAMOTHOCTH O0YyYarOIINXCS;

crocoOCTBYeT (OPMUPOBAHUIO [IEHHOCTHOTO OTHOIICHHUS K €CTeCTBEHHO--HAYYHBIM
3HaHUSM, K TPUPOJE, K YEIOBEKY, BHOCHUT CBOW BKJIaJl B JKOJIOTHYECKOE OOpa3oBaHHE
o0ydJaronmxcs.

JlanHble HampaBleHUST B OOYYCHMHM XUMHUU OOECHEYMBAIOTCS  CHEIH(PUKON
COJiep>KaHusi y4eOHOro TMpeaMeTa, KOTOPBIA SBISETCS MEAarorH4ecKd aJarnTHPOBAHHBIM
oTpakeHneM 0a30BOM HAYKW XMMHUHU Ha OMPECTEHHOM dTare €€ pa3BUTHSI.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEr0o 0O0Opa3oBaHWsS OPUEHTUPOBAH Ha
OCBOEHHE  OOYYaIOIUMUCS CUCTEMBl TEPBOHAYAIBHBIX MOHATHA  XUMHUHU, OCHOB
HEOPraHUYeCKOW XUMHUU U HEKOTOPBIX OTACJbHBIX 3HAYMMBIX MOHSATHUH OpPraHUYecKOM
XUMHH.



CtpykTypa coaep)KaHusi MpOrpaMMbl IO XHMHH CQOPMHUPOBaHA Ha OCHOBE
CUCTEMHOTro nojaxoja kK e€ mzyuenuro. ComeprkaHue CKIIaIbIBA€TCA U3 CUCTEMbI MOHATHH O
XUMHYECKOM DJIEMEHTE U BEIIECTBE M CHCTEMBI MOHSATUH 0 XUMHUYecKol peakiuu. O6e 3tu
CUCTEMBbI CTPYKTYPHO OPTaHM30BaHbI IO MPUHIIMITY MTOCJIEI0BATEILHOIO PA3BUTHUS 3HAHUI Ha
OCHOBE TEOPETHUYECKUX MPEACTABICHUIN Pa3HOIO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOT'O YU€HHUsI KaK OCHOBBI BCErO €CTECTBO3HAHNUS;
— Ilepuoanueckoro 3akona /l. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;
— YUYEHHS O CTPOSHUU aTOMa M XUMUYECKOU CBA3H;

— IpPEJCTaBICHUN 00 IEKTPOJUTHUECKON AUCCOLUALMH BEIIECTB B pACTBOPAX.

Teopernyeckne 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU IIOJYYECHHBIX U
OCMBICJIEHHBIX (aKTOB, Pa3BUBAIOTCS IOCIENOBATEIbHO OT OJHOTO YPOBHS K JAPYromy,
BBINOJIHAA (QYHKIMU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXHOCTEH
MIPAKTUYECKOr0 IPUMEHEHMS U MOJyYEHUs H3y4aeMbIX BEIIECTB.

OcBoeHme MPOTrpaMMbl 10 XUMHH CIIOCOOCTBYET (HOPMUPOBAHHIO MPEICTABICHUS O
XMMHMYECKON COCTABIIAIOIIEH HAay4YHOM KAapTHUHBI MHUpa B JIOTMKE €€ CUCTEMHOW IPUPOJBL,
LIEHHOCTHOTO OTHOILEHUS K HAay4YHOMY 3HAHHMIO M METOJAM IIO3HaHUs B Hayke. M3yuenue
XMUMUU IPOMCXOJUT C NPUBJIEUYCHHEM 3HAHUM M3 paHee HM3YYEHHBIX Y4YEOHBIX IMPEIMETOB:
«Okpyxaromuid Mup», «buonorus. 5—7 knaccsl» u «dusuka. 7 kiace.

[Ipy u3yyeHUM XHUMUU OPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMHUYECKOU
HAyKH Kak 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMSI, IIPAKTUUECKOM JesITeIbHOCTH YeJI0BEKa
U KaK OJJHOI'O M3 KOMIIOHEHTOB MUPOBOW KyJbTYpBl. 3a/laya yueOHOTo MpeIMeTa COCTOUT B
(OpMUPOBAHUM CUCTEMBI XMMHUYECKUX 3HAHUM — Ba)KHEUIINX (aKTOB, HOHSTHUMN, 3aKOHOB U
TEOPETHUYECKUX TIOJOKEHUN, JOCTYMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
A3bIKa HAayKH, B NMPHOOLIEHUM K HAyYHBIM METOJaM IMO3HaHUS NpPU U3YyYEHUH BEUIECTB U
XUMHUYECKUX peakuui, B (HOpPMUPOBAHMM M Pa3BUTUM IO3HABATENBHBIX YMEHHM M HX
MPUMEHEHUH B Yy4eOHO-TIO3HABAaTEIbHOM M y4eOHO-HCCIEN0BATEIbCKONW JESITeNbHOCTH,
OCBOEHUU MPaBUJI O€30M1aCHOTO 0OpAIlIeHUs C BEUIECTBAMU B MOBCEAHEBHOMN KU3HU.

ITpu n3ydyeHUn XUMHUHM Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus BaXKHOE 3HAUECHUE
puoOpenu Takue ey, Kak:

— (¢GopMHUpOBaHHME  MHTEJUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPHHATUIO PEIIEHUH, criocoOHON
alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KHU3HH;

— HaNpaBJIEHHOCTh OOYYEHHUS Ha CHUCTEMAaTHYECKOE MPHOOIIECHHE O00YJaromuxcs K
CaMOCTOATENIbHOM  IIO3HABATENIBHOM  JEATENBHOCTH, HAyYHbIM METOJAaM  IIO3HAHMS,
(opMHUPYIOIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEHN K XUMHH;

— o0ecreyeHre yCciIoBHA, COCOOCTBYIONMX NMPHOOPETEHHUI0 00YYaIONUMHCS OIbITa
pa3zHoO0pa3HON eATEeIbHOCTH, TO3HAHUS U CAMOIMO3HAHMS, KIIFOUEBBIX HABBIKOB (KJIFOUYEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUECHUE JJIs PA3IMYHBIX BUIOB JESTENbHOCTH;

— (hopmupoBaHue 001el (QYHKIIMOHAIBHONW M €CTECTBEHHO-HAYYHOM IpaMOTHOCTH, B
TOM 4YHCIIE YMEHUH OOBSCHATh M OICHUBATH SIBJICHUSA OKPYXKAIOIIET0 MHUpA, HCIOIb3Ys
3HAHUSA U OTIBIT, MOJTYYEHHbIE PU U3YYEHUN XUMHH, IPUMEHSTh UX MPU PEeLIeHUH MpoOIeM B
ITOBCETHEBHOM KU3HU U TPYJIOBOH JESTEIBHOCTH;



— ¢opmupoBaHue y OOy4yaroUMXcs TyMaHUCTUYECKUX OTHOILICHHUM, MOHUMaHUS
[IEHHOCTH XUMUYECKUX 3HAHUHU ISl BEIPAOOTKH SKOJIOTHUYECKHU IIeJIECO00Pa3HOTO MOBEICHUS
B OBITY M TPYAOBOH JCATEILHOCTH B IIENSX COXPAHEHUS CBOETO 370POBBS U OKPYKAIOIIEH
MIPUPOJIHON CpeIbl;

— pa3BUTHE MOTUBAlMU K OOYYEHHMIO, CIOCOOHOCTEHl K CaMOKOHTPOJIO U
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHS OOIIEYETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOpPY MPOGUIIS ¥ HATTPABICHHOCTH JAIBHEUIIETO O0yUICHMUS.

OO01ree 4ymuClIO 4acoB, OTBEAEHHBIX Ui M3YyYEHUS XUMHUU HA YpOBHE OCHOBHOIO
obmiero odpa3oBanusi, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Henemnwo), B 9
Kkiacce — 68 gacoB (2 Jaca B HEJIETIIO).



COILEPKXAHUE OBYUYEHUSA

8 KVIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuun. Ponp XumMuu B )KU3HU 4YenoBeKka. XUMUS B cucTeMe Hayk. Tenma u
BeulecTBa. duU3nyeckre CBOMCTBA BEUIECTB. ArperarHoe cocrosiHue BeuiecTB. [lonsatue o
METO/ax MO3HAHMs B XUMUU. UncThie BemecTBa U cMecu. CriocoObl pa3/ienieHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHTbl. CUMBOJIBI XUMUUYECKHX 3JIEMEHTOB.
[IpocTslie U cnoXkHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckass ¢opmyna. BajgeHTHOCTP aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocraBa BemecTB. OTHOcuTenbHas aromHass Macca. OTHocUTenbHAas
MOJIEKYJIsIpHasl Macca. MaccoBasi 1011 XMMUYECKOIO 2JIEMEHTA B COEJUHEHUH.

KonunuectBo BemectBa. Moabs. Monsipaast Macca. B3anMoCBsI3b KOJIMUECTBA, MAcChl U
qHclia CTPYKTYPHBIX €IMHUIL BemecTBa. Pacuérel mo opMynaM XUMHUECKUX COSAUHEHUN.

dusnueckue U XUMHYECKUE SBICHHUS. XUMHUYECKass peakius u e€ Mpu3HaKh. 3aKOH
COXPaHCHHUS MAacChl BEIIeCTB. XWMHUYECKHE ypaBHeHUs. Kiraccupukamus XUMHUECKUX
peakuuii (CoOeAMHEHUs, PA3JI0KEHUS, 3aMELICHHs, 0OMEHa).

Xumuueckuii 3xcnepumenm:

3HAaKOMCTBO C XHMHYECKOH TIIOCYHOH, MpaBWjamMH pabOThl B J1a0OpaTopuu H
npuémamu  oOpamieHus ¢ Ja00paTOPHBIM  000pYIOBaHHMEM, W3Y4YEHHE W OIMCAHHE
(Gbu3MUecKUX CBOWCTB OO0Opa3IlOB HEOPTraHMYECKUX BEIIECTB, HAOMIOACHHE (HU3HUECKUX
(nnaBneHWe BOCKa, TasHHE JIbJa, paCTUPaHUE caxapa B CTYINKE, KUIIEHHE W KOHJEHCAIIH
BOJIbl) U XUMHUYECKUX (TOpPEHUE CBEYH, MPOKATMBAHNE MEIHOM MPOBOJIOKH, B3aUMO/ICHCTBHE
Mela ¢ KUCIOTOM) sIBIeHUH, HaOII0IeHHE U ONMCaHUe NMPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peaknuii (pas3iokeHue caxapa, B3aHUMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUIIOM Oapwus,
paznoxenue ruapokcuaa Meau (1) mpu HarpeBanuu, B3auMOIEHCTBUE JKelle3a C PACTBOPOM
comu wmenu (II), wm3ydeHwe cmocoOOB pa3feneHuss CMeceil: ¢ TOMOIIbI0 MAarHura,
(¢bunpTpoBaHUE, BBIMAPUBAHME, JUCTHWUIALMS, XpoMarorpadus, MNpoBEACHUE OYUCTKU
MOBapeHHON coyiM, HaOJIOJIEHWEe M ONHUCAaHUWE pe3yJbTaTOB IPOBEJIEHUS  OIBITA,
WJUTIOCTPUPYIOLIETO  3aKOH  COXPAaHEHMs  MacChl, CO3JIaHHE  MOJEJNEeH  MOJEeKYJ
(TIapoCTepIKHEBBIX ).

BaxuHeiilue npeacraBuTe/ I HEOPraHUYeCKUX BellecTB

Bo3nyx — cmeck razos. CoctaB Bo3ayxa. Kuciopoa — 3JIeMEHT M POCTOE BELIECTBO.
Haxoxnaenue kuciaopoga B mpupoje, (uU3HUecKkue U XUMUYECKHE CBONCTBa (peakiuu
ropenusi). Oxcuapl. Ilpumenenune xkucnopona. CrocoObl MOJNydyeHHUs KHCIOpOoJa B
nabopatopur U TpoMbIIUIEHHOCTH. KpyroBopor «kwucmopoma B mpupone. O30H —
AIJIOTPOIIHAS MOAUDUKAIIIS KUCIOPOAA.

TennoBoil 3¢ ¢dekT XUMHUECKOW peakluu, TEPMOXUMHUYECKHE YPAaBHEHUS, JK30- U
SHIOTEPMUUYECKHE peakiuu. TOIMBO: yroiab W METaH. 3arps3HEHUE BO3]yXa, YCHICHHE
apHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIIOsL.

Bogopon — anemeHT M mpocroe BemiecTBo. HaxoxkneHue Bojopoaa B MIPUPOJIE,
(bu3nUecKre U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI ToNyueHusl. KucioTel U conu.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.



®dusnyeckne cBoMcTBa BOJbl. Boga kak pactBopurenb. PactBopel. HackieHnHbsie u
HEHACBIIICHHbIE PacTBOPBI. PacTBOpUMOCTH BelIeCcTB B Bojae. MaccoBas 101151 BEUIECTBA B
pacTtBope. XumMuieckue cBoiicTBa Bojbl. OcHOBaHMS. Posb pacTBOpOB B IPUPOJIE U B KU3HU
yenoBeka. KpyroBopot Bojbl B npupojie. 3arps3HeHue npupoaubix Boj. OXpaHa U O4MCTKa
MIPUPOJHBIX BOJ.

Krnaccudukanuusa Heoprannueckux coenuuenuit. Oxcuanl. Knaccudukanus okcuaos:
coneoOpasywomue (OCHOBHBIC, KHCIOTHBIE, aM(OTEepHBIE) ©  HecoJeoOpasyrommue.
Homenxiarypa okcupoB. dusmyeckne M XUMHUYECKHE CBOMCTBAa OKCHUIOB. llosydenwue
OKCHU/JIOB.

OcnoBanus. Kiaccudukanus ocHOBaHMIA: WIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenxiiarypa ocHoBanuii. @u3nyeckue U XUMHUYECKHE CBOWCTBA OCHOBaHuUM. lloimydeHue
OCHOBaHUM.

Kucnorel. Knaccudukanuss kucnor. Homenknarypa kucnor. @Dusnyeckue Hu
XUMUYECKHUE cBOWcTBa KucaoT. Psn aktuBHocTM MmetaioB H. H. bekeroBa. Ilomyuenue
KHCJIOT.

Comu. Howmenknatypa coseil. ®dusunyueckue M XHMHUYECKHE CBOMCTBA COJICH.
[Tonyuyenue coseil.

['eneTnueckas cBsI3b MEXKy KilacCaMl HEOPraHUYECKUX COECIMHEHUM.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIIPEACIICHHE COLEPKAaHMUs KHUCIOpOAA B BO3JyXe, IOIYy4YECHHUE,
coOupaHue, pacrio3HaBaHUE M W3YYEHHE CBOMCTB KHCIOpPO/Aa, HAOIIOACHHE B3aUMOICHCTBHS
BEILIECTB C KHUCIOPOJOM M YCIIOBUSI BO3HHUKHOBEHHUS M IpEKpalleHusi TopeHus (moxapa),
O3HaKOMJIEHHE C O00pa3llaMM OKCHIOB M OIMCaHHE MX CBOMCTB, IMOJIyu€HUE, COOMpaHue,
pacrno3HaBaHHe€ WU H3Y4YEHHE CBOMCTB BojaOpoAa (FOpeHHe), B3aUMOJAEHCTBHE BOJOpOJA C
okcuaoM menu (II) (BO3MOKHO MCIONIB30BaHME BHIEOMATEpPUANIOB), HaOM0IeHHE 00pa3IloB
BEIIECTB KOJMYECTBOM | MOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUsS BEILECTB C
Pa3IMYHON PACTBOPUMOCTBHIO, TPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHON MacCOBOW JTOJNEH
pacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBUE BOJABI C MeTalllaMd (HaTpUEeM U KalbLIMEM)
(BO3MOXKHO HCTOJIB30BAaHUE BUICOMATEPHUATIOB), UCCIEIOBAaHUE OOPa3I[0OB HEOPraHMYECKHUX
BEIIECTB PA3NIUYHBIX KJIACCOB, HAONIOICHNE U3MEHEHHUSI OKPACKH MHIUKATOPOB B PacTBOPAX
KHCJIOT W Ienovel, uzydenue B3aumojiercTBus okcuma meau (II) ¢ pactBopom cepHoi
KHMCJIOTBI, KHCJIOT C METAJUIaMH, PEaKUMi HEUTpaln3aluu, IOJy4eHHE HEPAaCTBOPUMBIX
OCHOBaHMWM, BBITECHEHUE OJHOTO MeTajjla JpPyrdM M3 pacTBOpa COJH, pEIICHHE
SKCIEPUMEHTAIIbHBIX 3a/a4 10 Teme «BaxkHelme Ki1acchl HEOPraHUYECKUX COSAMHEHUIN.

Iepuoanueckuit 3akoH u Ilepuoanueckasi cucreMa XMMHU4YECKHX 3jeMeHTOB /1.
N. MenneneeBa. Crpoenne aromMoB. XumMH4yecKass CBfA3b. OKHCIHUTENbHO-
BOCCTAHOBHMTEJIbHbIC PeaKIIUN

[lepBbie TOMBITKH KIACCU(UKAIMU XUMHUYECKHX dJIeMeHTOB. [loHsATHe O rpymmax
CXOIHBIX 3JIEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMEIbHbIE METaJUIbl, T'aJOTe€Hbl, UHEPTHHIE
ras3pl). JJI€MEHTBI, KOTOpbIe 00pa3zyloT aM(pOTEepHbIE OKCUIBI U THIPOKCH/IBI.

[Tepuonnueckuii 3akoH. llepuoamdeckass cucremMa xumuueckux syemeHToB . U.
MenpeneeBa. Kopotkonepuoanast u JummHHONepuoaHas Gopmbl [lepuoandeckoil cUCTeMbI
xumuyeckux sneMeHToB J[. M. MenneneeBa. Ilepmoasl u rpynmbl. PU3HMUECKUH CMBICT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aTroMHbIX sjaep. M3oromsl. OnekTtponsl. CTpoeHHe
ANEKTPOHHBIX 000J0YeK aTOMOB TepBbIX 20 XMMHYECKUX 3JIEMEHTOB llepuoamueckoit



cuctemsl J[. 1. MenneneeBa. XapakTepUCTUKa XUMHAYECKOTO 3JIEMEHTA 110 €ro MOJIOKEHHIO B
[Tepuonuueckoii cucreme /. . Menzaeneena.

3aKOHOMEPHOCTH  HW3MEHEHUsI  pajuyca aTOMOB  XHMHYECKUX  3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPYIINaM U IMepUuoam.

3nauenue Ilepuoanueckoro 3akona u Ilepuonumyeckoil cHUCTEMBl XHUMHUYECKUX
AJIEMEHTOB JJIsl pa3BUTHS HayKu U npaktuku. . . MenneneeB — yuéHblil U rpaxaaHuH.
Xumuueckas CBS3b. KoBanentnas (monspHas u HETOJISIpHAS ) CBSI3b.
DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHas CBA3b.

Crenenp okucieHus. OKHUCIUTENbHO--BOCCTAHOBUTEIbHBIE peakuuu. [Iporeccs
OKHCJICHUS U BOCCTaHOBJICHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4yeHue o0pas3oB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCUIA
[MHKA C pACTBOpPAMH KUCJIOT U LIEI0YEH, MPOBEIEHUE OMBITOB, UIUTFOCTPUPYIOLINX MTPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUil (TOPEHHE, PEaKI[UU Pa3I0KEHUs, COSIUHECHHUS).

Meoswcnpeomemmnwie ceasu

Peanuzamusi MeXNpeaMeTHBIX CBsI3€M TP  HW3YyYeHWHM XUMHUM B 8 Kiacce
OCYILIECTBIISICTCS YepPe3 MCIOJIb30BaHNUE KaK OOLIMX €CTECTBEHHO--HAYYHBIX TMOHSATUH, TaK U
MOHATHM, SBJSIONIMXCS CUCTEMHBIMH JJISi OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
IUKJIIA.

OO0mue ecTecCTBEHHO--HAYyYHbIE MOHATHS: HAYYHBIM (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalu3, CHUHTE3, KIacCU(PHUKalus, MepPUOJUYHOCTb, HAOMIOJEHUE, HKCIEPHUMEHT,
MOJIETTUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

dusnka: Marepus, aTtoM, dSJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUJ, H30TOIIbI,
PaINOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsjl, BEIIECTBO, Telo, 00BEM, arperatoe
COCTOSIHME BEIECTBA, ra3, GU3NYECKUE BEIIMYUHBI, €AUHULIBI U3MEPEHUs, KOCMOC, TIJIAHETHI,
3BE351, CoHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

l'eorpagus: armocdepa, runpocdepa, MHHEpanbl, TOPHbIE MOPOJBI, IOJIE3HBIE
HCKOIIaeMbl€, TOTIUBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XumHuyeckasi peakuus

[lepuonnueckuii 3akoH. llepmoandeckass cucremMa xumMuueckux syemeHToB JI. U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPHOJIOB, Kadus, KaJIblUs U MX COCIMHEHUW B COOTBETCTBHH C
MOJIOKEHUEM 2JIEMEHTOB B [leproinueckoi CuCTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUJBI XUMUYECKON CBs3U. THUIBI KPUCTAUIMUECKUX PEHIETOK,
3aBUCUMOCTH CBOWCTB BEIECTBA OT THUMA KPUCTAIUIMYECKOW PEIIETKH U BUJIA XUMHUYECKOU
CBSI3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIeCTB. XMMHYECKHE CBOMCTBA
BEILIECTB, OTHOCSAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPTraHUYECKUX COCIMHEHUN, TEHETUYECKAS
CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanmss XuMAYECKUX PEAKIUA 0 Pa3IudYHBIM TpU3HAKaM (10 YHCIY H
COCTaBy YYaCTBYIONIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (dEKTy, M0 H3MEHEHHUIO



CTEIEHEH OKUCIIEHUS] XUMHUECKUX JIEMEHTOB, 10 00pPaTUMOCTH, 110 YYaCTHIO KaTalIu3aTopa).
OK30- U DHIOTEPMUYECKUE PEAKLIUH, TEPMOXUMUYECKUE YPABHEHUS.

[lonatne o CcKOpoCcTH XHUMHYecKoW peakuuu. [loHsatne 00 o0OpaTUMBIX W
HEOOPAaTUMBIX XMMHUYECKHX peakuusx. [IoHATHE O TOMOTCHHBIX U T€TEPOTEeHHBIX PEaKIIHIX.
ITonsatne o xaranmse. [loHsaTHe O XMMHUYeCKOM paBHOBecHMH. (DaKTOpPBI, BIMAIOIIHAE Ha
CKOPOCTb XUMUYECKOU PEAKIIUH U MTOJIO)KECHUE XMMHUYECKOTO PAaBHOBECHSI.

OKUCINTENFHO-BOCCTAHOBUTENIBHBIE PEAKIMH, IEKTPOHHBINA OalaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEILHON peakiuu. CocrasiieHue YpaBHEHUH OKHUCIIUTENBHO--
BOCCTAHOBUTEJIBHBIX PEaKLUi ¢ UCII0JIb30BAaHMEM METO/1a HJIEKTPOHHOI0 OajnaHca.

Teopust HNEKTPONIUTUYECKOW AUCCOLMALMM. OJEKTPOJIUTBI U HEIIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MexaHU3M AMCCOLMALIMY BEUIECTB C Pa3IMYHBIMM BHJIaMU XMMHUYECKOMN
cBs3u. Crenenp aucconuanu. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakiiun noHHOrO 0oOMeHa. Y CJI0BUS NPOTEKAHUS PEAKLUi HOHHOTO OOMEHa, OJIHbIE
U COKpAIllEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOMCTBa KHMCIOT, OCHOBAaHMM M COJIEH B
CBETE IPEICTaBICHUI 00 AJIEKTPOJUTUYECKON aucconuanuy. KadecTBeHHblE peakluu Ha
noHbL. [loHATHE O TUIpOIIN3E CONEN.

Xumuueckuii 3xcnepumenm:

03HAaKOMJIEHHE C MOJEISAMU KPUCTAJUIMYECKUX PEUIETOK HEOPraHMYECKHUX BEILECTB —
METAJUIOB ¥ HeMeTauioB (rpadura W anMmasza), CIOXKHBIX BEUIeCTB (XJIOpUAa HaATpus),
UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peaklUuu OT BO3IACHCTBHS pa3IMYHBIX
(GakTOpOB,  HCCIIEOBAaHUE  BJCKTPONPOBOJHOCTH  pPAacTBOPOB  BEILIECTB,  Ipolecca
JMCCOLMALMN KHUCIIOT, LIefoueil u cosiel (BO3MOXKHO MCIOJIb30BaHUE BUIEO MATEpUAIIOB),
MIPOBEJICHUE OIBITOB, WIIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEaKlUid MOHHOrO oOMeHa
(oOpa3oBaHue ocajika, BbIIEICHHE Ta3a, 00pa30BaHHUE BOJbI), OMBITOB, WILIIOCTPUPYIOIINUX
MIPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (FOpeHue, peakiuu pas3sIoKeHUs,
COECUHEHMS), PAaClO3HABAaHUE HEOPraHMYECKUX BELIECTB C IOMOIIBIO KAauyeCTBEHHBIX
peaxkuuii Ha HOHBI, PEeLIEHHE dKCIIEPUMEHTAIBHBIX 3a/1au.

Hemerajibl 1 MX coeJMHEeHUSA

OOmiast xapakTepucTHka rajgoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEpHbIE
crerneHu okucieHus. CtpoeHue W (pu3nyeckre CBOHCTBA MPOCTHIX BEIIECTB — TaJOrE€HOB.
XuMHYecKrue CBOMCTBA Ha MpUMeEpe XJopa (B3auMOJIEHCTBUE C MeTallllaMH, HEMeTalllaMH,
mienoyamu). XijopoBojopoa. ConsiHas KHUCIIOTa, XUMHYECKHE CBOICTBa, IOJIyYEHUE,
npuMeHeHue. JlelicTBue Xjaopa M XJIOPOBOJOPOAA Ha OpraHu3M 4YelloBeka. Baxueimme
XJIOPUJIBI U X HAXOXACHUE B IIPUPOJIE.

O6mas xapakrepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (u3nyecKkrue CBONCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOJAA U Cepbl. AJUIOTPONHbIE MOAU(UKAIIMH KHCIOPOa U cepbl. XMMHUYECKHE CBOMCTBA
ceprl. CepoBosiopoJ, cTpoeHHe, pU3NYEeCKUe U XUMHUECKHe cBOMCTBAa. OKCHABI cepbl Kak
MIPE/ICTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KUCIIoTa, PU3nYecKre 1 XUMUYECKHe CBOWCTBA
(obmume kak TpeacTaBUTENs Kiacca KUCIOT U crnenuduueckue). XMMUYECKHE PeaKiui,
JIeKaIlie B OCHOBE NMPOMBIIUIEHHOTO CIOco0a MOMyyeHHus cepHOW KucioThl. [IpumeHenue
cepHOi KHUCIOTBI. CoONM CEpPHOM KHCIOTHI, KAayeCTBEHHAs peakius Ha CylbdaT-uoH.
Haxoxzaenue cepbl U €€ coeMHEHUI B Mpupoje. XMMHUUECKOe 3arpsi3HEHHE OKpY Karolei
Cpelbl COETUHEHUSIMU Ccepbl (KUCIOTHBIE I0KIU, 3arpsi3HEHHE BO3/AyXa U BOJOEMOB),
CIOCOOBI €ro MPeI0TBPAILCHHS.



OO6mrast xapakTepucThKa 37JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHH OKHUCIEHMs. A30T, pacnpocTpaHeHHE B Ipupoje, (usnueckue u
XHUMHYecKkne cBoiictBa. KpyroBopor aszora B mpupoje. AMMHAK, ero (usnyeckue u
XMMHAYECKHE CBOWCTBa, NOJy4deHHe M npuMeHeHue. Conu aMMOHHS, MX (QHU3UYECKUEe U
XMMUYECKHE CBOMCTBA, MpuMeHeHue. KadyecTBeHHast peakiusi Ha MOHbI aMMOHUA. A30THas
KHCJIO0Ta, €€ MoJydyeHue, (pu3ndeckue U XMMHUUYECKHe CBOMCTBA (00IIMe KakK IpeacTaBUTeNs
KJlacca KUCIOT U crneuupudeckue). Mcrnonp30Banne HUTPATOB U COJIE aMMOHHUS B Ka4eCTBE
MUHEPAIBHBIX YI00peHUH. XUMHUECKOE 3arpsi3HEHHE OKPYXKAIOIIeH Cpellbl COeAUHEHUSIMU
a3oTra (KUCIIOTHbIE JIOKIM, 3arpsA3HEHUE BO3AyXa, MO4YBbl U BoxoéMoB). Docdop,
aJloTponHble Moaupukanuu Qocdopa, ¢uznyeckue M Xumuueckue cBoiictBa. Oxcun
dochopa (V) u dochopnast kucnora, Qu3ndecKkrue U XUMUYECKHE CBOICTBA, MOJTy4YCHUE.
Hcnonp3oBanne GochaToB B KaUeCTBE MUHEPATBHBIX YIOOPEHUH.

OOmas xapakTepuctuka 31eMeHToB [VA-rpynnbl. OCOOEHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble  CTENEHU  OKUCIEHUs.  YIIepoja,  aulOTPONHble  MOJAU(UKAILUH,
pacmpocTpaHeHue B TpUpoAE, (PU3NUECKHME U XUMHUYECKHE CBOWCTBA. AJCOpOIHUS.
Kpyrosopor yriepona B mpupone. OKcuasl yriepoaa, uX (GH3MUECKHE M XHUMHUYECKHE
CBOWCTBa, JeMCTBUE HA KUBBIC OPraHU3Mbl, MOJTY4YEHHE M IMPUMEHEHHE. DKOJIOTHYECKHe
npobseMbl, CBA3aHHbIE ¢ okcuaoM yriepoxaa (IV), rumoresa ri1o0anbHOTO MOTENJICHUS
KIMMara, MapHUKOBBIA 3(ddekr. YronpHas kucmora u e€ coimu, UX (QHUIUUECKUE U
XMMHAYECKHE CBOICTBA, MOJy4YeHHE W IpuMeHeHue. KadyecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEIUIMHE, HMPOMBIIUICHHOCTH U CEIbCKOM
XO3SIIMCTBE.

[lepBoHauabHBIE TOHATHS OO0 OPraHWYECKHX BEHIECTBAX KaK O COCIWHEHHIX
yraepoga (MeTaH, 95TaH, ATHJICH, AaleTWICH, JSTAHOJ, TJHIEPHH, YKCYCHas KHCIIOTa).
[TpupoaHble MCTOYHUKHU YIIIEBOJOPOJAOB (yrojb, MPUPOIHBIA Ta3, HEePThb), MPOIYKTHI HX
nepepaboTku (6eH3MH), UX pojb B OBITY M MPOMBINUIEHHOCTH. [ToHATHE O OHMONOrHYecKH
BaXHBIX BEIIECTBAX: JXKUpaxX, OelKax, yriIeBoJax — W HMX pPOJIM B IKU3HH 4YeIIOBEKa.
MarepuanbHOE €TMHCTBO OPTaHHYECKUX U HEOPTAaHNYECKUX COSTUHEHHA.

Kpemuuii, ero ¢usnyeckue M XMMHYECKHE CBOMCTBA, MOJydye€HHE U NPUMEHEHHE.
Coenunenuss kpemHust B mpupozae. OOmme npezacraBieHuss o0 okcuae kpemuus (IV) u
KpeMHHEBOH kuciore. CHIMKATBIl, WX WCIOIB30BaHUE B OBITY, B IPOMBIIUICHHOCTH.
Baxwnelimme cTpouTeNbHBIE MaTepHUalbl: KepaMHUKa, CTEKIIO, IIEMEHT, OETOH, JKelIe300eTOH.
[IpoGnembl 6€30maCHOTO HCIIOJIb30BAaHMUS CTPOMTEIBHBIX MaTepHaloB B IOBCEAHEBHOM
KHU3HH.

Xumuueckuit IKcnepumenn:

n3ydeHrne oOpaslloB HEOPTaHWYECKHX BEIIEeCTB, CBOWCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX peaKkIMi Ha XJOPHI-MOHBI W HAOJIOJCHHE TNPU3HAKOB HUX
MPOTEKaHMs, OMBITHI, OTpaXkarolue (GpU3nMUecKue U XUMHUYECKHUE CBOICTBA TaJOr€HOB U UX
coeMHEHUH (BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPHUAIOB), O3HAKOMIJIEHHE C OOpas3lamu
XJIOPUJIOB (TaJIOT€HU]IOB), 03HAKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeAMHEHUIMHU (BO3MOKHO
WCIOJb30BaHUE BHJEOMATEPHAIOB), HAOIIOAEHUE IIpolecca OOYIIMBaHMA caxapa I0J
JeCTBUEM KOHLIEHTPUPOBAHHOM CEpHOW KHCJIOTHI, H3yYeHHE XHUMHMYECKHX CBOMCTB
pa30aBiIeHHON CEpHOW KUCIOTHI, IPOBEJCHHE KAYECTBEHHOW peaKIMM Ha Cylb(aT-uoH U
HaOJI0ZICHNEe TIpU3HaKa e€ MPOTeKaHHs, O3HAKOMJICHHE ¢ (PM3MYECKHMMH CBOMCTBaMHU a30Ta,
¢dochopa n ux coequHEeHUH (BO3MOXKHO HCIOJNB30BAHWE BHIEOMATEepHalioB), oOpaslamu
a30THBIX U (ochopHBIX ynoOpeHuil, momyueHue, coOupaHue, pacro3HaBaHUE M H3y4YCHHE



CBOMCTB aMMHaKa, IPOBEJCHHE KAUeCTBEHHBIX peaklUuii Ha MOH aMMOHHUA U pocdar-uoH u
M3y4€HUE MPU3HAKOB HUX MPOTEKAaHUs, B3aMMOJECHCTBUE KOHLIEHTPUPOBAHHOW Aa30THOMU
KHCJIOTBI C MEbl0 (BO3MOXKHO HCIIOJIb30BAHUE BMJIEOMATEPUAIIOB), H3yuyEHUE MOAEei
KPUCTAUNTMYECKUX PEmETOK anMmasa, rpadura, (yiuiepeHa, O3HAKOMIIEHHE C IPOILIECCOM
azicopOLMu pacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YITIEM U YCTPOMCTBOM IPOTHBOrasa,
noJiyueHue, coOupanue, pacro3HaBaHrue U U3y4eHUEe CBOICTB YIJIEKHCIIOrO rasa, IPOBeICHUE
KayeCTBEHHBIX pEaKIMi Ha KapOOHAT W CHJIMKAT-MOHBI M M3y4YCHHE MPHU3HAKOB UX
IIPOTEKAHUsA, O3HAKOMIJICHME C MPOAYKIMEH CWIMKATHOM IPOMBIIIJIEHHOCTH, pELICHUE
SKCIEPUMEHTAIIbHBIX 3a/a4 110 Teme «BakHeie HeMeTaibl U UX COSAUHEHUS».

MeTaJuibl M UX COeIMHEHUS

OOmiast XapakTepUCTUKa XUMHUYECKUX 3JEMEHTOB — METAJJIOB Ha OCHOBAHUHU HUX
nonoxkenuss B Ilepumonnueckoin cucreme xumudeckux siaeMeHToB JI. M. MenneneeBa u
ctpoeHuss aroMoB. CrtpoeHue MmeTaisioB. Meramwinueckass CBs3b M MeTaJuIMuecKas
KpUCTAJUIMYECKasl PeI€TKa. DIEKTPOXUMUUYECKUI psAJl HANPSKEHUN MeTauioB. OPuznueckue
U XUMHUYECKHE CBOMCTBa MetayuioB. OOmue crocoObl mosiydeHus: metamioB. [loHsitue o
KOPPO3HH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIiaBbl (CTallb, YyTyH,
TIOpaAFOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[llenounble MeTamwibl: monoxkeHue B llepuoanueckoil cuCTeME XUMHYECKUX
anemenToB J[. 1. MeHneneesa, CTpoeHre UX aTOMOB, HAX0KJI€HHE B pupoae. Pusndeckue u
XMMHUYECKHE CBOMCTBA (Ha mpuMmepe HATpus U Kaius). OKCUAbI U THAPOKCHUIBI HATpus U
kanus. [I[puMeHeHne 1ea0YHbIX METAJUIOB U UX COCIMHEHHM.

[lenouyHO3eMeNbHBIE METAJIBI MarHuil W Kanblui: nojnoxkenue B [lepmoanueckoit
cucreMe xuMuueckux 3ieMeHToB [[. M. MenneneeBa, cTpoeHHE UX aTOMOB, HAXOXKJICHUE B
npupoje. PuznueckMe W XMMHUYECKHME CBOWCTBA MarHus W Kalplus. BaxuHenmme
COEAMHEHUS Kaublus (OKCHJ, THUAPOKCHI, cosn). JKECTKocTh BOJBI M CIIOCOOBI €€
YCTpaHEHHS.

AmoMmuHui: nonoxkeHue B Ilepuonnueckon cucreme XumMudeckux anemeHTos /1. U.
MeneneeBa, CTpOEHHE aroMma, HaxOXJAeHUe B mpupoje. Pu3nyeckue M XUMHUYECKHE
CBOMCTBA aTIOMUHUA. AM(OTEpHBIE CBOWCTBA OKCUAA U THAPOKCH/IA ATFOMUHMSL.

XKeneszo: nonoxenue B Ilepmonnueckoil cucreme Xxumuueckux sieMmeHToB [l .
MeHnpgeneeBa, CTpoeHHE aroma, HaxOxaeHue B mpupoge. Dusznyeckue M XUMHUUYECKHE
cBoiicTBa sxene3a. Okcuapl, ruapokcuasl U conu skenesa (I) u xenesa (III), ux cocras,
CBOICTBA U MOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pasllaMHd METa/sIOB U CIJIaBOB, MX (PU3NYECKUMH CBOMCTBAMH,
U3Y4YE€HHE PE3yJbTaTOB KOPPO3UU METAUIOB (BO3MOYKHO MCIOJIb30BaHHE BUAEOMATEPUAIIOB),
0coOeHHOCTeH B3aMMOJEHCTBUA OKcHIa KajbliMg M HATpust C BOAOH (BO3MOXHO
HCIIOJIb30BAaHNE BHJIEOMATEPUAIIOB), HCCIEIOBAHME CBOWMCTB JKECTKOM BOJBI, Ipoliecca
TOpPEeHHs Kelie3a B KUCIOPoJe (BO3MOXHO MCIIOJIb30BaHHE BHUAECOMATEPUANIOB), MPU3HAKOB
MPOTEKAHNS KaUeCTBEHHBIX peaklnii Ha UOHBI: MarHus, KaJblusl, aJFOMUHUS, [IUHKA, jKele3a
(IT) u xene3a (III), menu (II), HaOnrOACHNE U OMKMCAHUE MPOIECCOB OKPAIIMBAHMS TIAMEHU
MOHAMHU HAaTpus, Kalusd W Kaublusl (BO3MOXHO MHCIOJb30BaHUE BHJICOMATEPHAIIOB),
uccienoBaHre aM(pOTEPHBIX CBOMCTB T'MIPOKCH/IA ATIOMUHUS U THAPOKCHA [IMHKA, PEIIeHNE
SKCIEPUMEHTAIBHBIX 337a4 110 TeMe «BakHeHIe MeTallIbl U UX COCTHHEHMS.

XuMHS U OKpYyKaLIas cpeaa



BemectBa u wmartepuanbl B [IOBCEJHEBHOW JKM3HM 4eloBeka. be3zonmacHoe
WCIOJIb30BaHNE BEUIECTB M XUMUYECKUX peakluii B ObITy. [lepBast moMoIb npu XUMHUYECKUX
0KOTax M OTPaBIICHUSAX.

XUMHUYECKOE 3arpsA3HEHME OKpYyKarolled cpenpl (mpedenpHas — JOIycTHUMas
KOHIIeHTpauus BeuiecTs, nanee — [1/1K). Pons Xxumuu B penieHuu 3K0I0rn4ecKuX mpooieM.

Xumuueckuul sxcnepumenm:

u3yuyeHue oO0pasloB MaTepuanoB (CTEKIO, CIUIAaBBI METAJJIOB, MOJUMEpHBIC
MaTepUabl).

Meoscnpeomemnvwie ceazu

Peanuzamusi MexXnpeaMETHBIX CBSI3ed MNP  HU3YYeHUH XUMUU B 9 Kiacce
OCYIIECTBIISICTCA Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U
MOHSATUHN, SIBJSIONMIMXCS CUCTEMHBIMH ISl OTACJBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
UK.

OO01Iue ecTecTBeHHO-HAYUYHbIE TOHSTHS: HAY4HbIH (akT, TMIIOTE3a, 3aKOH, TEOpHs,
aHanM3, CHHTE3, Kiaccu(uKanmusi, TMEePUOJUYHOCTh, HAONIOJEHHE, HAKCIEPUMEHT,
MOJICIIMPOBAaHNE, W3MEpPEHHUE, MOJeNb, SBJICHUE, IAapHUKOBBIA 3ddekr, TexHomorus,
MaTepUabl.

@duzuka: marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIbI,
paZOaKTUBHOCTb, MOJIEKYJA, DSJEKTPUUYECKUM 3apsi, HPOBOAHUKH, IOJYIPOBOJHUKH,
TMBJICKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, Ta3,
pacTBOp, PacTBOPUMOCTh, KPHUCTAJUIMUECKas pEHIETKa, CIJIaBbl, (PU3UYECKHE BEIUYUHBL,
€AMHULBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, MIAHETHI, 3BE3/b1, COIHIIE.

buonorus: ¢porocunres, npixanue, buocdepa, IKOCHUCTEMa, MUHEPaIbHbIE y100pEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, rumpocdepa, MHUHEpanbl, TOPHBIE TOPOJbI, TOJE3HBIC
HCKOIIaeMbl€, TOTIUBO, BOJHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpamMMbl OCHOBHOTO OOIIEro oOpa3oBaHMS
JOCTUTarOTCA B XOIC 06yquI/151 XUMHU B CAUHCTBC y‘-IGGHOfI U BOCIIMTATECILHOU
NEeSITEeIbBHOCTH B COOTBETCTBHM C TPAJAULIUOHHBIMU POCCUUCKMUMH COLIMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMH, MPHUHSTHIMU B OOILECTBE MpaBUIaMH U HOpMaMU
MOBEJICHUSI U CIIOCOOCTBYIOT MpPOLIECCaM CAMOIIO3HAHUS, CaMOPA3BUTHSA U COLUATU3ALMU
00yJaromuxcs.

JIM4HOCTHBIE Pe3yNbTAaThl OTPAXKAIOT TOTOBHOCTh O0YUYaIOIIUXCSI PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIMI U PACHINPEHUE OMbITA JIEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPUOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAayYHOMY HACJIEIUIO0, TIOHMMaHUsl 3HAUEHUS XUMHUYECKOW HAYKH B KH3HU COBPEMEHHOTO
o0mIecTBa, ClIOCOOHOCTH BIIAJICTh JJOCTOBEPHOM MH(POPMAITUEH O TIEPEIOBBIX JOCTIKCHUAX U
OTKPBITHAX MI/IpOBOI>'I U OTECUYCCTBEHHOU XUMHHU, 3aUHTCPCCOBAHHOCTU B HAYYHBIX 3HAHUAX 00
yCTpOICTBE MUpa U OOIIECTBA;

2) rpaskIaAHCKOT0 BOCTIUTAHUSA:

MPEACTABJICHUA O COUMAJIBHBIX HOPMaxX W MpaBUJIaX MEKIMYHOCTHBIX OTHOIIIEHUN B
KOJIJICKTHUBEC, KOMMYHI/IKaTHBHOfI KOMIICTCHTHOCTHU B O6HICCTB€HHO HOH@SHOﬁ,
y4e0OHO-UCCIIeIOBATENLCKON, TBOPYECKOW M APYTrUX BUIAX JAEATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM NEATEIhbHOCTH TNPHU BBIMOJHEHUH Y4eOHBIX, MO3HABATEIbHBIX
3aaa4, BBIIIOJIHCHUMW XHUMHYCCKHUX OKCIICPHUMCHTOB, CO3JaHun y‘-Ie6HBIX ITPOCKTOB,
CTPEMJICHMsI K B3aUMOIIOHMMAHHUIO U B3aUMOIOMOIIM B TMPOIECCe OTOH y4deOHOU
NeSITeIbHOCTH, TOTOBHOCTH OLIEHWBATh CBOE TMOBEACHHE U TOCTYNKH CBOMX TOBapHIIEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TIOCTIEACTBUN MOCTYITKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MUPOBO33PEHUYECKHE TPEJCTABICHUS O BEHIECTBE MW XHUMHYECKOM peakIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBISIONINE OCHOBY IS
MOHUMAHUS CYIIHOCTH HAyyHOW KapTHHBI MHpa, TPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTUS TPUPOJIBI, B3aMMOCBSI3SIX UYEJIOBEKa C MPHUPOTHON Cpemoil, o
POJIM XMMHHU B ITO3HAHWUU 3THUX SaKOHOMepHOCTeI\/'I;

MO3HABATENbHBIE MOTHBBI, HAIIPABJICHHBIC Ha MOJNyYE€HHUE HOBBIX 3HAHW MO XUMUH,
HeoOXOoIUMBIC ISl OOBSICHEHHsI HAONIOAAeMBIX IMPOIECCOB U SBICHHM, MMO3HABATEIHHOM,
MH(OPMALIMOHHOW U YWUTATENIbCKOW KYJIbTYPbl, B TOM YHCJI€ HAaBBIKOB CaMOCTOSTEIbHOU
paboThl ¢ yuyeOHBIMU TEKCTaMH, CIIPABOYHOM JMTEpaTypoil, NTOCTYNHBIMU TE€XHHYECKUMU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHIA,

MHTEpEC K O0YUEHHIO U TIO3HAHUIO, TI0003HATENFHOCTh, TOTOBHOCTh U CITIOCOOHOCTH K
caM000Opa30BaHUIO, TMPOEKTHOW U WCCIENOBATEILCKONW JEATEIHPHOCTH, K OCO3HAHHOMY
BBIOOPY HANPaBIEHHOCTU U YPOBHS 00YUYEeHHUS B JaTbHEHILIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbS:



OCO3HaHHE IICHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0pPOBBIO,
YCTaHOBKM Ha 370pPOBBIA 00pa3 >KU3HU, OCO3HAHHUE IOCIEICTBUN M HENPUSITHE BPEIHBIX
npuBbIUeK (YMOTpeOICHUsT ANKOTOJIsl, HAPKOTHUKOB, KYpEHHs ), HEOOXOAUMOCTH COOIIIOICHHS
NpaBuUi OE30MACHOCTH MPU OOpAIIEHUN ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U peallbHON
KHU3HU;

5) TpyaoBOro BocnuTaHus:

MHTEpEC K MPAKTUYECKOMY H3yUeHHIO Mpodeccuii W Tpyaa pasiuyHOro poja,
YBOKEHHE K TPYyAy M pe3yjibTaTaM TpPYAOBOW JAEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE
MPUMEHEHUS] TPEIMETHBIX 3HAHUW IO XHUMHHU, OCO3HAHHBIH BBIOOP HWHAMBUAYAIbHON
TPAeKTOPUU NPOAOKEHUs 00pa30BaHusl ¢ YUYETOM JIMUYHOCTHBIX MHTEPECOB U CIOCOOHOCTHU K
XUMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCHEmHOW MpoQecCHOHATBHON
NESATCIbHOCTH ¥ Pa3BUTUSL HEOOXOIUMBIX YMCHHM, TOTOBHOCTH QJallTUPOBATHCS B
npodeccroHanbHOil cpene;

6) 3K0JI0rM4YecKOro BOCIMTAHMS:

HKOJIOTHYECKH 1€IecO00pa3Hoe OTHOUICHHWE K TPHUPOJAE KaK MCTOYHHKY JKU3HU Ha
3emiie, OCHOBE €€ CYIeCTBOBAHMS, TIOHUMAHUE IIEHHOCTH 3I0pPOBOTO U Oe30macHOro oopasa
KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3HUECKOMY M TICHXUYECKOMY
3JI0pOBbIO, OCO3HAHUE IIEHHOCTU COOJIIO/IEHUs] IPpaBUI O€30MacCHOTO MOBEJACHHsS MPU paboTe
C BEIIECTBAMHU, a TAK)KE B CHUTYAIHAX, YTPOKAIOIIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MTOJIy9aeMbIe MMPU M3yYCHUN XUMUU, JUIS PEIICHUS
3a/la4y, CBSI3aHHBIX C OKPYXAloIIed MNPUPOJHONW Cpeloi, /A MOBBIIIEHUS YPOBHS
HKOJIOTHYECKON KYJIbTYpPbl, OCO3HAHUS TT00ATBHOTO XapakTepa SKOJOTHYECKUX MpodieM u
MyTell WX pEHICHUs MOCPEICTBOM METOJIOB XMMHH, HKOJOTHYECKOTO MBIIUICHHS, YMEHHS
PYKOBOJICTBOBATHCSI MM B TIO3HABATEIIbHOW, KOMMYHHKATHBHOW M COITMATIbHOMN TPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeIMeTHBIX Pe3yIbTaTOB BBIIEISAIOT 3HAYUMBIE i1 (hOPMUPOBAHUS
MHPOBO33PEHHUs OOIEHAYYHbIE TOHSTHUS (3aKOH, TEOpHs, NPHUHIINI, THIOTe3a, (GakT,
CUCTEeMa, TMPOIeCC, AKCIEPUMEHT M JPYroe.), KOTOpbIe HCIONB3YIOTCS B E€CTECTBEHHO-
HaquBIX y‘~IC6HI>IX npe)]MeTax U TIO3BOJIKFOT HA OCHOBEC 3HaHI/II71 N3 HOTUx Hp@HMeTOB
(dbopMHUpOBaTh TPEACTABICHUE O IIEJIOCTHOM HAy4YHOW KapTHHE MHUpa, U YHUBEpCAIbHBIC
yueOHble JeicTBUS (TIO3HABaTeNbHbIE, KOMMYHHUKATUBHBIC, PETYIATUBHBIE), KOTOpPHIE
obecrieunBalOT (QOPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITENLHOMY I[UIAHHPOBAHUIO U
OCYIIECTBICHUIO YICOHOU eATETLHOCTH.

Ilo3HaBaTebHBIE YHMBeEPCAIbHbIE Y4eOHbIe 1eHCTBHS
ba3oBble Jjornueckue aAecTBus:

YMEHHS HCIOJIb30BATh NMPHUEMBI JIOTHYECKOI'O MBILUIEHUS IIPU OCBOEHUU 3HAHUM:
paCKpI)IBaTL CMBICII XHUMHNYCCKHUX HOHSITI/II71 (BI)I}IGJ'ISITB nux xapaKTepHBIe HpI/ISHaKI/I,
yCTaHaBJ'II/IBaTI) B3aUMOCBS3b C leyFI/IMI/I HOHSITI/ISIMI/I), HUCIIOJIB30BAaTh ITIOHATUA JJIA
OOBSICHEHUSI OTHENbHBIX (DaKTOB W SBICHHM, BHIOMpPATh OCHOBAaHUS W KPUTEPHUH JUIS
KJIacCU(PUKALUN XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKINii, yCTaHABIUBATh MPUINHHO-
CJIICIOCTBCHHBIC CBSI3HU MG)K}Iy 06”beKTaMI/I 1/13y11eH1/15{, CTpOI/ITI) JJIOTUYECCKHUC paccymueHnﬂ
(I/IHI[yKTI/IBHI)Ie, )ICJIYKTI/IBHI)IG, 110 aHaJ'IOFI/II/I), Jc€JIaTh BBIBOJAbBI U 3aKJIFOUYCHU S,



yMEHHE MPUMEHSITh B  IMpolecce TMO3HAHWUS  MOHATUS  (IpEeaMETHbIE |
MeTamnpeaMEeTHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCIOJIb3yeMble B XHMHH,
HpCOGpBBOBBIBaTB IOUPOKO MPUMCHACMBIC B XHUMHUHW MOJIACIIBHBIC IPCACTABJICHUA —
XUMHYECKHIA 3HAK (CHMMBOJ JJIEMEHTA), XMMHUYECKas (GopMylia U ypaBHEHUE XUMHYECKON
peakuuu — TpHU pPElIeHUH Y4eOHO-TI03HABATENbHBIX 3a/ay, ¢ YYETOM ITHX MOJEJIbHBIX
MPEJICTABJICHUM BBISIBIATH M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPHU3HAKA M3y4aeMbIX
OGT:GKTOB — XHMHUYCCKHX BCIICCTB MU XHMHYCCKHX peaxunﬁ, BBISABJIIATD O6IJ_II/IG
3aKOHOMCPHOCTHU, MIPUINHHO-CIICACTBCHHBIC CBA3H U IIPOTUBOPCYHA B U3YyHACMBIX ITpOLECCaX
U SIBJICHUSIX.

Ba3oBble uccienoBarejaLCcKkue AeiicTBHA:

YMCHHC UCIIOJIB30BATh MOCTABJIICHHBIC BOIIPOCHI B KAUYCCTBC MHCTPYMCHTA ITO3HAHUS, a
TaKXX€ B KadyC€CTB€ OCHOBBI IJIsd q)OpMI/IpOBaHI/Iﬂ TUIOTE3bl IO ITPOBCPKE IPAaBUIIBHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

MpUOOpPETEHUE OMbITA O IIAHUPOBAHUIO, OPTraHU3AIUN U MTPOBEICHUIO YUEHUYECKUX
AKCIIEPUMEHTOB, YMEHHE Ha0JII0/1aTh 32 X0JI0OM IIPOLECcca, CAMOCTOSTENILHO ITPOTHO3UPOBATh
ero pesynbTar, (GopMynupoBaTh OOOOIIEHUS W BBIBOABI IO pe3yiabTaTaM MpPOBEAEHHOTO
OTIbITA, UCCIIEIOBAHUS, COCTABIATH OTUET O MPOJIEIaHHOM padoTe.

PatGora ¢ undopmanmeii:

YMEHHE BBIOMpATh, aHAIM3UPOBATh M MHTEPIPETHPOBATH MHPOPMALUIO PA3ITHIHBIX
BUJIOB U ()OPM TIPEICTABICHUS, TTOIYIaeMYI0 U3 Pa3HBIX UCTOYHHKOB (HAYYHO-TIOMYJISIpHAS
auTepaTypa XUMHUYECKOTO COJIEp)KaHus, CIpPaBOYHbIE MMOCOOUs, pecypchl HHTepHeTa),
KPUTUYECKH OIEHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMCHHUC TMPUMCHATH pPa3IM4YHbIC MCETOJbI M 3allpoChl IIPpHU TIOMCKEC H 0T6ope
I/IH(l)OpMaIII/II/I U COOTBCTCTBYIOHIUX JaHHBIX, HGO6XOI[I/IMI)IX JJIs1 BBIIIOJTHEHUA y‘-I€6HBIX u
MO3HABATENbHBIX 33734  ONpEAEIEHHOr0 THUMa, NpUOOpeTeHHe omblTa B  00JacTH
UCMOJIb30BaHUS MH()OPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH, OBIAJEHUE KYJIbTYpOM
AKTUBHOI'O HCIIOJIB30BaHUA PA3JIMYHBIX ITOUMCKOBBIX CHUCTEM, CaMOCTOSATCIBHO BI)I6I/IpaTB
ONTHUMaJIbHYIO (QOpMY NpeAcTaBIeHUs MH(OPMALMU U WIUTIOCTPUPOBATh PELIaeMble 3a/1auu
HECJIOKHBIMU CXeMaMH, IUarpaMMaMu, IpyruMu popMamu Tpaduku U UX KOMOMHAIIMSIMH,

YMEHHUE HCIOJIb30BaTh U aHAIIM3UPOBATH B Ipolecce YIeOHOW M UCCIIe0BaTENbCKOM
ACATCIIbHOCTH I/IH(l)OpMaIH/IIO 0 BJIMAHHKW TPOMBINIJICHHOCTH, CCJIbBCKOT'O XO3gHCTBA U
TPAHCIOPTA HA COCTOSIHUE OKPYXKAIOIIeH MPUPOIHON CPEIbl.

KoMmyHuKaTHBHBIC yHHBeEpPcaabHbIe y4eOHbIC JeHCTBHUSA:

yMEHHUS 3ajJiaBaTh BONPOCH (B XOjae Juaiora M (MiIM) TUCKYCCHH) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (OPMYIUPOBATh CBOM MPEIIOKEHUS OTHOCHUTEIBHO BBITIOJIHCHHS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUSI MPEICTABIATh IOJYYEHHBIE PE3YJIbTAaThl MO3HABATEIBHON JIEATEIBHOCTH B
YCTHBIX M IHMCBMEHHBIX TEKCTax; JeNaTh IPE3CHTALUI0 PpEe3YyIbTaTOB BBINOJIHEHUS
XUMHUYECKOTO JKCIIepUMEHTa (JIabopaTOpHOTO  OmbITa, JabOpaTOpHOW pabOTBI 1O
MCCIIETOBAaHUIO CBOMCTB BELIECTB, yU€OHOTO MPOEKTA);

YMEHUS y4eOHOro COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHON MO3HABATEILHOM
U HUCCIIEIOBATEIbCKONW NESATEIbHOCTH TNPH PEHIEHUH BO3HMKAIOIIMX IMPOOJeM Ha OCHOBE
yuéra OOIMX MHTEPECOB M COTJIaCOBaHMUS MNO3UIMI (0OCyXIeHHs, OOMEH MHEHHIMH,
«MO3I'OBBIC IITYPMbID», KOOPpAHHALWSA COBMCCTHBIX )ICfICTBI/Iﬁ, OIMPECACIICHUC KPUTCPUCB I10
OLIEHKE KAaueCTBa BBITIOJIHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUSA:



YMEHHE CaMOCTOSTEIBHO  ONpENeNsATh LEeNU  JIESATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATH M TPH HEOOXOJMMOCTH KOPPEKTHPOBATh  CBOIO
JesTeNbHOCTh, BBIOMpaTh Haubosiee HPQPEKTHUBHBIE CIOCOOBI pEIICHUS YYEOHBIX H
MO3HABATENIBHBIX 3a7[a4, CAMOCTOATEIBHO COCTABIISATh MJIM KOPPEKTUPOBATH MPEATIOKESHHBIH
aJITOPUTM JICHCTBUI NPU BBHINOJHEHUU 33/aHUH C y4ETOM IIOJy4eHHs HOBBIX 3HAHHMH 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OIEHUBATH COOTBETCTBHE ITOJyYEHHOT'O
pe3yabTara 3asBICHHOM LEJIM, YMEHHE HCIIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI,
IpeaaraéMble B YCJIOBUU 3a/laHUN.

IHPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTENBHOTO COACpIKaHUS,
YCTaHOBJICHHOTO JaHHOW (¢eaepanbHOl pabodeld MpOrpaMMoOil, BBIACNSIOT: OCBOCHHbBIE
OOy4arolUMUCSl HAay4YHbIE 3HAHHUS, YMEHHMS U CHOCOOBI NEeHCTBUH, crienupuyecKkue s
peIMeTHOM 001acTh «XUMHS», BUAbl AE€ATEIBHOCTH IO MOJIyYEHHIO HOBOI'O 3HAHHUS, €Tr0
MHTEPIpETANY, NPeoOpa3oBaHUIO U TPUMEHEHUIO B pPa3IMYHBIX YYEOHBIX W HOBBIX
CUTyaIUsX.

K koniy oOyuenus B 8 kjacce npeAMeTHbBIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHA:

® pacKpbIBaTh CMbICI OCHOBHBIX XMMHUYECKHUX MOHATUN: aTOM, MOJIEKYJa, XUMUYECKHI
JJIEMEHT, TMPOCTOE BEHIECTBO, CIOXKHOE BELIECTBO, CMeCh (OJHOpPOJIHAS W
HEOJIHOPO/HAsI), BaJCHTHOCTh, OTHOCHTEJbHAs aTOMHAas W MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBAa, MOJb, MOJISIpHAs Macca, MaccoBas [0Jii XHMHUYECKOTO
9JIEMEHTa B COEIMHEHUHU, MOJISIPHBIM OOBEM, OKCUJ, KHUCIOTa, OCHOBAHHE, COJb,
NEKTPOOTPHULATEIBHOCTb, CTETICHb OKHCJICHUS, XUMHUYECKas peakius,
KJaccu(uKalus peakiMid: peakM COEAWHEHUs, peaklUu pPa3JIoKEHHs, peaKIUH
3aMelIeHUs], peakliui 0OMEeHa, 3K30- ¥ 3HJ0TEPMUYECKHE peakliu, TEII0BOM 3 dexT
peaxkuuu, apo aroma, 3JIEKTPOHHBIN CJIOM aroma, aTOMHasi OpOuTaib, paguyc aToMa,
XUMHMYECKas CBS3b, MOJSPHAsA U HENOJIIpHAs KOBAJEHTHAsI CBS3b, HOHHAS CBS3b, HOH,
KaTHOH, aHUOH, pacTBOpP, MaccoBas J0Js BellecTBa (IIPOLEHTHAs KOHLEHTpalus) B
pacTBope;

® IJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHSATHH M NMPUMEHSTH 3TU
MIOHSATHSI TIPU ONMCAHUU BEILIECTB U UX IIPEBPALLCHUI;

® JCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBjie€HUs (OpMYJT BELIECTB U
YPaBHEHNN XUMUYECKHUX PEAKIINN;

e OMNpeeNaTh BaJEHTHOCTb aTOMOB JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, CTEHEHb
OKHCJICHHS DJIEMEHTOB B OWHApHBIX COEIWHEHMSX, NMPHUHAJUICKHOCTh BELIECTB K
OIpeNIeIEHHOMY KJIAcCy COEAMHEHUH 1o QopMmyliam, BHJ XHMHYECKOH CBS3M
(xoBaJIeHTHasl M1 MIOHHAs) B HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBath cMbica [leprnonndeckoro 3akona [[. 1. MeHaeneeBa: 1eMOHCTpUPOBATh
[IOHMMAaHHUE TEPUOINYECKON 3aBUCUMOCTH CBOWCTB XMMHYECKHMX JJIEMEHTOB OT UX
nosioxkeHus B Ileproguueckoil cucTeme, 3aKOHOB COXPAHEHMsI MacChl BELIECTB,
MTOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaIpo;

e ONHCHIBaTh W XapakTepu3oBaTh TabnuuHyio ¢opmy Ilepuoaudeckoil cuctemsl
XUMHUYECKHUX 3JIEMEHTOB: pa3iMyaTh MOHSTHUS «TJIaBHas moArpymnmna (A-rpynma)» u



«mmobounass moarpynna (b-rpymnma)», manbie w OoNbIIME TEPUOMBI, COOTHOCHUTH
o003HaYeHUsI, KOTOpble uMeroTcst B Tabmuie «lleprognueckast cuctema XUMHUYECKUX
anemeHToB J[. 1. MeHeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHYECKHX JJIEMEHTOB (COCTaB W 3apsia sapa, oOIlee YHCIO DJICKTPOHOB U
pacnpe/iesieHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATH XUMUUYECKUE JIEMEHThI, HEOPTraHUYECKHE BEIIECTBA, XUMHUYECKHE
peakuuu (Mo YUCIy U COCTaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
s dekry);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB, NOATBEpPKJas ONUCAaHUE NPUMEPAMH  MOJEKYISPHBIX  ypPaBHEHMI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kauy€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUSI XMMUYECKUX MPEBPALIEHUN B PA3JIMUHBIX YCIOBUSIX;
BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJTII0 XMMHYECKOTO 3JIEMEHTa 10 POopMYyJie COSAMHCHHS, MACCOBYIO JIOJIO BEIICCTBA
B PacTBOpE, MPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKON peaKIlnu;

MIPUMEHATh OCHOBHBIE OINEPALUU MBICIUTEIBLHON JNEATEIbHOCTH — AHAJINU3 U CUHTE3,
CpaBHEHHE, 0000IIeHHE, CUCTEMATU3AIIHIO, KJIaCCU(UKAIINIO, BBISIBICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€d — JIJI1 U3YYEHHS] CBOMCTB BEIIECTB U XMMHUYECKUX PEaKLUU,
€CTECTBEHHO-HAyYHbIE  METOAbl  TO3HAHUS —  HaOJIOJEHWE,  H3MEpEHHE,
MOJIETTUPOBaHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBI);

ClleIoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYylOH U J1abopaTOPHBIM
o0opyoBaHMEM, a TaK)Ke MpaBHJIaM OOpAIEHUs] C BEHIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU 1O BBIMOJTHEHHUIO TAOOPATOPHBIX XUMUUYECKHUX OIBITOB IO IMOJTYyYEHHUIO
U COOMpaHUI0 Ta3000pa3HBIX BELIECTB (BOJAOPOJA M KHUCIOPOJa), MPUTOTOBICHHUIO
pacTBOpOB €  ONPEAEIEHHOM MacCOBOM  JOJIEM PacTBOPEHHOIO  BELIECTBA,
IJIAHUPOBaTh U TIPOBOJUTH XHUMHUYECKHE OKCIEPUMEHTHl TI0 PaCIO3HABAHUIO
pacTBOpOB IIeNouel M KHUCIOT C MOMOIIbI0 MHIMKATOPOB (J1akMyc, (peHondTaneuH,
METUJIOPAHXK U IPYTHE).

K xoniy oOydenus B 9 kiacce npeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHUH:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHH: XUMUUYECKUU JJIEMEHT, aTOM,
MOJIEKYJla, WOH, KaTHOH, aHHOH, IIPOCTOE BEHIECTBO, CJOKHOE BEIIECTBO,
BAJICHTHOCTD, JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKAsT PEaKIus,
XUMHYECKasi CBSA3b, TEIUIOBOM 3(DeKT peakinu, MOJb, MOJSPHBIA 00BEM, pacTBOp,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTBI, JIEKTPOJUTHUECKAS] JUCCOLUALUS, PEAKIIUH MOHHOIO
oOMeHa, Karamu3aTtop, XHUMHUYECKOE paBHOBecHe, OOpaTUMble U HEOOpaTHUMBbIC
peakuuu, OKHCIINTEIILHO-BOCCTAHOBUTEIIHLHEIC peaxkuum, OKHCITUTENb,
BOCCTAHOBUTEJh, OKHCJICHHE W BOCCTAHOBJICHUE, aUIOTPOIHUs, aM(pOTEPHOCTH,
XUMHUYECKas CBsI3b (KOBaJIEHTHAs, WOHHAs, METAJUIMYecKas), KPUCTaNIMYecKast
peETKa, KOPPO3Usl METAIJIOB, CIUIABbI, CKOPOCTh XUMUUYECKON PEAKLMU, TPEAEIBHO
nonyctumas konueHTpamus [TJIK Bemectsa;
WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKUX MOHATUA M MPUMEHSTH ATH
MOHSATHS IIPU ONMCAHUU BELECTB U UX NIPEBPALCHUI;



UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBJICHHS] (OpMYJ BEUIECTB H
YpPaBHEHU XUMHYECKUX PEAKIIUK;

ONpPEAEATh BAJCHTHOCTh W CTENEHb OKHUCIEHUS XUMHYECKHX JJIEMEHTOB B
COEMHEHMAX PA3JIUYHOIO COCTaBa, MPUHAAJICKHOCTh BELIECTB K ONPECIEHHOMY
KJIACCy COEAMHEHMH Mo Gopmyiam, BUJ XUMHUYECKON CBS3U (KOBAJCHTHAs, HOHHA,
METaJJIN4YecKasi) B HEOPraHMYECKUX COCIMHEHUSX, 3apsl HOHA IO XHUMUYECKOU
dopmyre, xapakTep cpeibl B BOJHBIX PAaCTBOPAaX HEOPTaHWYECKHX COCAMHEHUH, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOT'O BEILIECTBA;

packpbiBaTh cMbica [lepuoguyeckoro 3akona /[. . MenneneeBa u JeMOHCTPUPOBATH
€ro MOHMMaHMe: OMUCHIBATh U XapaKTepru3oBaTh TadnuuHyto ¢hopmy Ileproguueckoit
CUCTEMbl XMMHYECKHMX 3JIEMEHTOB: pa3jiuyarh IOHATUS «riaBHas noxarpynna (A-
rpynna)» u «mnobounas noxarpynna (b-rpynma)», manble u OoJblIiMe NEpUOBI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpPbIE HMEIOTCA B MEPUOJUYECKON Talnuie, C
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsij siipa, 001ee YUCII0 EKTPOHOB U paclpeiesieHUe UX M0 3JIEKTPOHHBIM CII0SIM),
OOBSICHATH OO0IIME 3aKOHOMEPHOCTH B HM3MEHEHHWU CBOHCTB JJIEMEHTOB H UX
COEIMHEHM B Ipezesiax MaJIbIX MEPUOJIOB U IJIaBHBIX MOATPYIIL C YYETOM CTPOEHHUS
HX aTOMOB;

KJIacCU(UIIUPOBATh XUMHYECKHE HIEMEHTHI, HEOPraHNYECKHUE BEIIECTBA, XUMHUYECKHE
peakuuu (MO YHMCIy U COCTaBY yYaCTBYIOUIMX B PEaKLMU BELIECTB, MO TEIJIOBOMY
3¢ deKTy, Mo N3MEHEHUIO CTETICHEH OKUCICHHSI XUMHUYECKUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(PUYECKHEe XUMUYECKHE CBOWMCTBA
MIPOCTBIX U CJIOKHBIX BEILLECTB, MOATBEPXkKAasi ONMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
Y MOHHBIX YPAaBHEHUH COOTBETCTBYIOIMINX XUMUYECKUX PEAKITUN;

COCTaBJIATh YPAaBHEHUS DJIEKTPOJUTHUECKON AUCCOLUALIMM KUCIIOT, LIEJIOUEN U COJIEH,
MIOJIHBIE ¥ COKpAIIEHHbIE YPaBHEHUS PeaKkI[uii MOHHOTO 0OMeHa, ypaBHEHUS PEaKIuii,
MOJATBEP)KIAIOIIUX CYIIECTBOBAHME TEHETUYECKOW CBSI3M MEXIy BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUM IIOCPENCTBOM
COCTaBJICHHsI SJIEKTPOHHOTO OajlaHCca ATUX peaKIuii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHHS, BO3MOKHOCTH
MIPOTEKAHNS XUMHUYECKUX MPEBPAIEHUHN B Pa3INYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB, MACCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIEMEHTa 10 (opMyJie COeAMHEHUs, MAaCCOBYIO JIOJIIO BEIECTBA
B pacTBOpPE, MPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peaKiuy;

coOnrofaTh TMpaBuja TMOJNb30BAaHUS XUMHUYECKOM TMOCyno U J1ab0opaTOPHBIM
o0opy/J0BaHUEM, a TaKXKe IMpaBHUja OOpalleHHs] C BELIECTBAMU B COOTBETCTBUHU C
WHCTPYKIHUSMH IO BBIMOJTHEHUIO TA00OPATOPHBIX XUMUYECKUX OMBITOB O MOJIYYCHUIO
1 COOMPaHMIO Ta3000pa3HBIX BEIIECTB (AMMHAKA U YTIIEKUCIIOTO Ta3a);

MIPOBOAUTH PEAKIINH, TOATBEPKIAIOIINE KaUeCTBEHHBIH COCTaB Pa3IMYHbIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJIOpUA-, OpOMHI-, MOIUA-, KapOoHaT-, ¢ocdart-,
CWIIMKAT-, Cynb(]ar-, TUAPOKCUA-UOHBI, KATHOHBI AMMOHHUS WM HMOHBI H3YYEHHBIX
METaJIJIOB, MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHMUECKHUX BEIIECTB;
MIPUMEHSTh OCHOBHBIE OIEpallM¥ MBICIUTEIBbHON NEATEeIbHOCTH — aHAJU3 M CUHTE3,
CpaBHEHHE, 0000IEHHe, CHCTEMAaTHU3allMIO, BBISBICHUE NPUYMHHO-CIEICTBEHHBIX
CBSI3€M — I M3YyYECHHUS CBOMCTB BELIECTB U XMMHUYECKUX PEAKLUM, €CTECTBEHHO-



Hay4yHble METOJIbl TO3HAHUA — HAONIOACHHE, U3MEpPEeHHe, MOJIeTUPOBaHUE,
SKCIIEPUMEHT (peanbHbIN u MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KosnuecTBo yacoB DNEeKTPOHHbBIE
No HauMenoBaHue pa3ziesioB U TeEM (tmudpoBbie)
n/n pOrpaMMbl Bcero Korpomss | Ilpaxraaeck 00pa3oBaTebHbIC
pl€ pabOThI ue paboThI pecypesl
Paznen 1. IlepBoHayasibHble XUMHUYECKHE OHATHS
XuUMUs — BaxkHas 00J1acTh but6moreka [JOK
1.1 | ecTecTBO3HAHHUS U MPAKTHUSCKON 5 2 https://m.edsoo.ru/7f41
JeSITeIbHOCTH YEJI0BEKa 837c
bubmoteka IIOK
1.2 | BemecTBa 1 XUMHUECKHE MTPOLIESCCHI 15 1 https://m.edsoo.ru/7f41
837c
Uroro no pazneny 20 1 2

Paznen 2. BakHeiilue npeacTaBUTE/IM HEOPrAaHNYECKUX BELIECTB

2.1

Bo3ayx. Kucnopoa. ITonsitue 06 okcuaax

6

bubmoreka IIOK
https://m.edsoo.ru/7f41
837c

2.2

Bopnopon. IloHsTHEe 0 KMCIOTAaX U COMAX

bu6mmoreka IJOK
https://m.edsoo.ru/7f41
837c

2.3

Boga. PactBopsl. [lonsitue 06
OCHOBAHUSIX

bu6moreka IJOK
https://m.edsoo.ru/7f41



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

837c

2.4

OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COeIMHEHUN

11

bubtmoreka IIOK
https://m.edsoo.ru/7f41
837c

Uroro no pazneny

30

2

4

Paznen 3. Ilepuognuecknii 3akon u [lepuoanyeckas cucrema c jiementamu /. U. MenaesneeBa. Ctpoenne

aTOMOB. XMMH4YecKasi CBsI3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE COCTOSTHUS

[lepnonnueckuit 3akoH u llepnonnueckas

bubmoreka IIOK

3.1 | cucrema 1o snmementam /1. U. 7 https://m.edsoo.ru/7f41
Menpneneea. CTpoeHHe aToma 837c
Xumuueckas cBi3b. OKUCIUTEIHHO- Bubmmorexa HOK
3.2 ' 8 1 https://m.edsoo.ru/7f41
BOCCTAHOBHUTCIIbHBIC PCAKIINHN
837c
bu6mmoreka IJOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41
837c
bubmoreka IIOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41
837c
OBIIEE KOJIMYECTBO YACOB I1O 68 4 6

ITPOTPAMME



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

9 KJIACC

KosnmyecTBo yacos DJIEKTPOHHBIC
No HaunmenoBaHue pa3aeinoB U TeM (rupoBbIe)
/11 IPOTPAMMBI Bcero Kontponer | Ilpaktuyeck oOpasoBartenbHbIE
bI€ paOOTHI re paboThl pecypeeI

Paznen 1. BemecTBO U XMMHYECKHE PeaKIIUU
[ToBTOpEeHue U yriayOieHrne 3HaHUM bubmorexa [OK

1.1 5 1 https://m.edsoo.ru/7f41a
OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca 636
OcHOBHBIE 0COOEHHOCTH XUMUYECKUX bubmorexa [IOK

1.2 . 4 https://m.edsoo.ru/7f41a
peakuui 636
DIIEKTPOJIUTUYECKAS TUCCOIIUALIHS bubmorexa [TOK

1.3 ' 8 1 1 https://m.edsoo.ru/7f41a
XHUMUYECKHUE PEAKLIIUH B PACTBOPAX 636

Uroro no pazneny 17 2 1

Pa3gen 2. HemeTa/sibl M HX COeTMHEHUSA
OO61mue XapakTepUCTUKU XUMUYECKUX bubmorexa [IOK

2.1 4 1 https://m.edsoo.ru/7f41a
anemeHToB VIIA-rpynmnsl. ['anorensr 636
OO6m1as xapaKTeprUCTUKa XUMUYECKUX bubmoreka [JOK

2.2 | snementoB VIA-rpynmsl. Cepa u ee 6 https://m.edsoo.ru/7f41a
COCINHEHNSA 636

23 OO611ue XapakTepUCTUKU XUMUYECKUX 7 L bubmoreka [JOK

sanemMeHToB VA-rpynimbl. A3ot, hochop u

https://m.edsoo.ru/7f41a



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

X COCOIMHCHUA

636

OO6m1ast xapakTepUCTHUKA MUIIEBBIX

bubtmoreka IIOK

2.4 | snementoB [VA-rpynmel. Yriepoxa u 8 https://m.edsoo.ru/7f41a
KPEMHUU U UX COCTUHEHUS 636
Wroro no paznemny 25
Pa3zgen 3. MeTtajuibl M MX COeIMHEHMS
bubmoreka IIOK
3.1 | OOmme CBOMCTBa METALIOB 4 https://m.edsoo.ru/7f41a
636
bu6moreka IJOK
3.2 | Baxwueiimme MeTaJUIbl U UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a
636
Wroro no pazneny 20
Paznen 4. XumMus u oKpy:Kawias cpeiaa
BemectBa u MaTepuansl B )KU3HU BrbmzoTexa LIOK
4.1 3 https://m.edsoo.ru/7f41a
YeJIOBeKa 636
Wroro no paznemny 3
bubmoreka IIOK
PesepBHOC BpeMs 3 https://m.edsoo.ru/7f41a
636
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME



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

TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KomnnuecTtBo yacos

Ne Tema vooka OnekTpoHHbIE (ITUGPOBHIE)

/1 P Beero Koutponbhbie | Ilpaktiyeckue Jara 00pa3oBaTeNbHbIE PECYPCHI

paboThl paboThl W3ydeHns

1 [Ipenmer xumuu. Ponb XuMuu B )XKU3HU 1 Bubmmorexa LOK

yenoBeka. Tena U BEIecTBa https://m.edsoo.ru/ff0d210c
bubmuoreka LIOK

2 IlonsaTHe 0 MeTOaxX ITO3HAHMS B XUMUU 1 https://m.edsoo.ru/ff0d227e
[IpaxTuuaeckas padora Ne 1 «lIpaBuia paboTs Bubmorexa [[OK

3 B J1abopaTopuu ¥ MpUEMBI 0OpaIleHus C 1 1 https://m.edsoo.ru/ffod23dc
J1a60PaTOPHBIM 000PYAOBaHUEM) B '

4 Yucrele BemecTsa U cMmecu. CriocoObl 1 Bu6nuoreka IJOK
pasjeneHus cMeceit https://m.edsoo.ru/ff0d26ca
[Tpaxtuueckast padora Ne 2 «Pa3nenenne Bubnmorexa LOK

) cMmeceil (Ha mpuMepe OYMCTKH ITOBapEeHHOM 1 1 httos://m.edsoo ru/ffod28c8
COJTH)» ps-iim. '

6 du3nYecKre 1 XUMUYECKHE SBICHUS. 1 bubmuoreka LIOK
XuMHUUecKas peaKkius https://m.edsoo.ru/ff0d37fa

7 [Ipu3Haky 1 ycloBUs MPOTEKAHUA XUMHUYECKUX 1 Bubmuorexa LIOK
peaxkui https://m.edsoo.ru/ff0d3a16

8 ATOMBI, MOJIEKYJTBI H HOHBI 1 bubmmorexa LHOK

’ Y https://m.edsoo.ru/ff0d2a6c

9 BemectBa MONEKYISAPHOTO U 1 bubnmnorexa [JOK
HEMOJICKYJIIPHOTO CTPOCHHUSI https://m.edsoo.ru/ff0d2a6c

10 [IpocThie U CIIO’KHBIC BEIIECTBA 1 Etl/tlgg'l;ll(;:eeijascl){)orﬁ/ffo d2a6e

11 XUMHUYECKHUE IIEMEHTBI. 3HAKU (CHMBOJIBI) 1 Bubmuorexa LHOK




XHUMHUUYCCKHX DJICMCHTOB

https://m.edsoo.ru/ff0d2be8

OTHOCHUTENBLHAs. aTOMHAs Macca.

bubmuoreka LIOK

12 OTHOCHTENIbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
13| Xemoracoxan Gopuyaa. Basenmoets arovos ubmotexa LIOK
’ https://m.edsoo.ru/ff0d2eae
XIUMHYECKUX IIEMEHTOB
14 MaccoBast 10151 XUMHYECKOTO JIEMEHTA B Bu6nmoreka IJOK
COCIMHEHNH https://m.edsoo.ru/ff0d350c
BaneHTHOCTh XUMHUYECKHX JIEMEHTOB.
15 CocraBieHue XUMUYECKUX (HOPMYII IO
BaJICHTHOCTH
16 ATOMHO-MOJIEKYJISIPHOE YIEeHUE bubmorexa [IOK
yupHoe y https://m.edsoo.ru/ff0d2d50
17 3aKOH COXpaHEHUs MacChl BEIIECTB bubmmorexa [IOK
P B https://m.edsoo.ru/ff0d3b88
18 XVMHUYECKHE YpaBHEHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0d3b88
R S S —— buGmorera LIOK
! P » SAMCIHCHI, https://m.eds00.ru/ff0d3f34
oOMeHa)
20 Konrtponbnas padora Nel o teme «BerectBa Bbubnuorexa LIOK
Y XMMHYECKHE PEAKIIUI) https://m.edsoo.ru/ff0d4290
21 Kucnopon — anemMeHT 1 IpocToe BEECTBO bubmorexa [IOK
POt P B https://m.edsoo.ru/ff0d448e
22 | cncnopora (peastom oxenemin, ropers) ubmotera LIOK
poia {peaxit - TOP ’ https://m.edsoo.ru/ff0d4614
ITonsTne 00 okcuaax
25 | saeporopmmt npownsmmmenoern BuGmnorera LK
patop P ’ https://m.edsoo.ru/ff0d497a
IIpuMeHeHue kucaopoaa
o4 [Ipaktuueckas padota Ne 3 mo Teme Bubmuorexa LHOK

«[lonmyyenune u coOMpaHue KUCIOPOa,

https://m.edsoo.ru/ff0d4ae2




HU3YUYCHHUEC €TI0 CBOMCTB»

bubmuoreka LIOK
25 Osom. AnnoTponms Kkuci0posa https://m.edsoo.ru/ff0d448e
26 Bo3myx — cmech razos. CocraB Bo3mayxa bubmorexa LIOK
yx ) Ayx https://m.edsoo.ru/ff0d448e
27 Boxopoa — 31neMeHT U IpOoCTOe BEIECTBO. Bubmuoreka LIOK
HaxoxieHne B Ipupojie https://m.edsoo.ru/ff0d4dd0
28 dOu3nUecKue 1 XUMHIECKIE CBOMCTBA Bu6nuoreka IJOK
Bojopoa. [lpumeHenne Boopoia https://m.edsoo.ru/ff0d4dd0
29 Crioco0bI oTy4YeHHs BOAOPOIa B J1JaO0paTopuu bubmorexa LHOK
https://m.edsoo.ru/ff0d4dd0
30 ggiﬁ;ﬁiiﬁ?ﬁ Ei?;;ﬁ: Br(I)OI[(T)gl(\)/I;a U3yYeHUE bubimorexa HOK
. ’ https://m.edsoo.ru/ff0d4f42
€ro CBOICTBY
31 duznyecKre 1 XUMUYECKHUEe CBOMCTBA BOAbI bubmorexa LIOK
A https://m.edsoo.ru/ff0d587a
32 Bopa xak pacrtsopuresns. HacbleHHble U Bubmuorexa [JOK
HCHACBIICHHBIC PACTBOPBI. https://m.edsoo.ru/ff0d5b40
33 MaccoBas 70715 BeIIeCTBa B pacTBOpE bubmmorexa [IOK
A B p p https://m.edsoo.ru/ff0d5b40
TR I R —— BuGmrorexa LIOK
PUTOTe ep p peA https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIeil pACTBOPEHHOT'O BEIIECTBA»
35 Konrtponbnas padora Ne2 mo teme «Kucmnopo. Bubmuorexa LIOK
Bomopoa. Bomay https://m.edsoo.ru/ff0d6342
36 KomnnuecTBo Bemectsa. Monb. Momnspras Bubmuorexa LIOK
Macca https://m.edsoo.ru/ff0d5230
37 BrruncieHus ¢ HCIOIb30BaHUEM TOHSTHI Bu6nmoreka IJOK
«KOJIMYECTBO BEHIECTBA» U «MOJISIPHASI MACCa https://m.edsoo.ru/ff0d5230
38 ModsipHbIi 00BEM ra30B. 3aKoH ABOTragpo bubmorexa LOK

https://m.edsoo.ru/ff0d542e




OO0BEeMHBIE OTHOIIIEHUS Ta30B IMpU XUMHUYCCKUX

39
peaknusax
40 Oxcubl: cocTaB, Ki1accupuKanus, bubnuoreka [IOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
41 | xnenormuin, oenamm 1 vorepmnnn ubmiorexa LIOK
g p https://m.edsoo.ru/ff0d664e
OKCHJIOB
Bu6nmoreka IJOK
42 Tuapokenpt. Ocnosanus https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue 1 XUMHUYECKHUE CBOMCTBA bubmmoreka [IOK
OCHOBaHUit https://m.edsoo.ru/ff0d67ca
bubmuoreka IIOK
44 AMGOTEpHBIC OKCHJIBI H THIPOKCHIb! https://m.edsoo.ru/ff0d67ca
45 Kucnotsr: cocraB, knaccudukanus, bubmuoreka IIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
46 [Tomryuenue u XUMHYECKHE CBOWCTBA KUCIOT bubmmorexa [IOK
v https://m.edsoo.ru/ffOdfee2
47 Counn: HOMEHKIIATypa, CIIOCOOBI MTOTydeHUs bubmmorexa [IOK
' ypa, y https://m.edsoo.ru/00ad9474
48 XHMHUYEcKHe CBOICTBa coeit bubmmorexa [IOK
https://m.edsoo.ru/00ad9474
[IpakTnueckas padora Ne 6. Pemenne
49 JKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TEME bubnmnorexa [JOK
«OCHOBHBIE KJIACChI HEOPTAaHUIECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHMID)
Kontponbras pabora Ne3 mo teme "OcHOBHBIE Bbubmoreka [JOK
50 o .
KJIACChl HEOPTraHUYECKHUX COSTMHEHHI https://m.edsoo.ru/00ad9ela
51 g;ﬁi‘::cizzbéiféi:;:g;H?{SE?IITIE: 0 rpyImnmax bubmorexa HOK
: py https://m.edso0.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
52 [lepuoanuecknii 3akoH u Ileproanueckas Bubmuorexa LHOK

CHUCTEMA XUMHNYCCKHX 3JICMCHTOB I[ n.

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




MenpgeneeBa

Hepnoanqecxaﬂ Ta6m/1ua XUMHUYCCKHUX

bubmuoreka LIOK

53 DIIEMEHTOB https://m.edsoo.ru/00ada52c
54 | ero monoxenma s Mepmommacexoft nerene 1 Bubmotera LIOK
: https://m.edsoo.ru/00ada824
N. MengeneeBa
55 Crpoenne atoMoB. COCTaB aTOMHBIX SIIEP. bubmmorexa [IOK
H3oTormt https://m.edsoo.ru/00ada342
o | Somocme o oo s B 10K
T https://m.edsoo.ru/00ada6bc
Meneneesa
57| pasmmun naysot  mparrunen, . 1. Menzcrees ufimorera LIOK
L Hay v https://m.edsoo.ru/00ada96e
— Y4YEHBIH, IeIaror U TPaX1aHuH
58 ONEeKTPOOTPULIATENBHOCTh AaTOMOB Bbubnuoreka LIOK
XMMHYECKHX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 Bunasl xumnueckoii csa3u. KosasenTHas Bu6nuoreka IJOK
HETOJISIPHAS XUMHUYECKast CBSI3b https://m.edsoo.ru/00adaab9
60 KoBajieHTHas noJsipHas XMMUYECKas CBSI3b bubmorexa HOK
P https://m.edsoo.ru/00adaab8
61 Nonnas xumuyeckas cBsi3b bubmorexa HOK
https://m.edsoo.ru/00adac34
62 CreneHb OKUCICHUSA bubmorexa HOK
https://m.edso0.ru/00adae28
63 OKHCIIUTEIN U BOCCTAHOBUTENIN bubmmorexa [IOK
https://m.edso0.ru/00adb076
64 OKHCIUTETHHO-BOCCTAHOBUTENIBHEIE PEAKITUH bubmmorexa [IOK
peaidl https://m.edsoo0.ru/00adb076
65 Kontponbaas pabora No4 o reme «Ctpoenune Bbubmoreka [JOK
aTomMa. XMMHUYECKas CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBHbIii ypok Bbubnuoreka [IOK




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

. bubnuoreka [{OK
67 PesepBHbIil ypok 1 https://m.edso0.ru/00ad9ch2
. bubnuoreka [IOK
68 PesepBHbIil ypok 1 https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
KomnnuecTtBo yacos
No Tema vpoka OnexrpoHHbIe (IUQPOBLIC)
/1 P Beero Kontponphere | TIpaktiaeckue Jara 00pa3oBaTeNbHbIE PECYPCHI
paboThl paboThl U3yHeHHs
ITepunonnueckuii 3akoH. [lepuonnueckas
1 CI/I(?TeM)Ia XUMHUIECKUX BHCMEHT(I)IB AU 1 buGmnorexa LIOK
T https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHHNH CBOICTB
2 XI/IMI/I‘ICCKII?IX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa LIOK
HepHOOB p p https://m.edsoo.ru/00adb6b6
3 Knaccudukaius 1 HOMEHKIIATypa 1 Bubnuoreka [IOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMUYECKON CBS3HM M THITBI 1 bubmuoreka IIOK
KPHUCTAJUTHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas pabora Nel mo teme
) «IToBTOpEeHME U yriryOaeHne 3HAaHUH OCHOBHBIX 1 1
pa3zesioB Kypca 8 Kiaccay
6 Knaccudukanys XuMHUECKIX peakuii o 1 Bubmuorexa LIOK
pa3NUYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[loHsiTHE O CKOPOCTH XUMHUIECKOH peaKuu.
7 [onsTHe 0 FOMI:)FCHHBIX U reTe oré)HHLIL;( 1 bubmmorexa LOK
P https://m.edsoo.ru/00adbe9a
peaKImsx
[oHsATHE O XMMUYECKOM PaBHOBECHH.
8 @akTOphl, BIUSAIOLIME HA CKOPOCTh 1 Bubmoreka [JOK

XUMUYECKOU PCAKIMHA U TTOJIOKCHUC
XUMHUYCCKOI'0 paBHOBCCUSA

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




bubmuoreka LIOK

9 OKHUCIUTETHHO-BOCCTAHOBUTEIbHbIE PEAKLIUH https://m.edsoo.ru/00adcade

10 Teopust 3MEKTPOTUTUUECKON JUCCOLIUALIH. Bubmuorexa LJOK
CunbHbIe U c1a0bIe 2JIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

11| caere npeseramreni 06 Mekrpomtmiaeexolt BuGmorera 10K

pea p https://m.eds00.ru/00add448
JCCOIUAIIH
12 | npeserasneni o6 amexspomimimeeroi ubmiorexa LIOK
https://m.edsoo.ru/00add5d8
JIICCOIMAINH
13 Honnble ypaBHEHUS peakuuit bubmorexa LIOK
yp peak https://m.edsoo.ru/00add8b2
14 [TonsiTHe o ruaponU3e Ccone bubmorexa LIOK
/P https://m.edsoo.ru/00add9d4
T - BuGorera LIOK
p A HHMATIHA. https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKLIMH B PACTBOPAX»

16 [Ipaktnueckas padora Ne 1. «Pemenue Bbubmuorexa LIOK
IKCTIEPUMEHTAIBHBIX 33/1aW) https://m.edsoo.ru/00addbfa

17 OOmias xapakTepUCTHKA TaJIOTCHOB. Bbubnuorexa LIOK
XMMHYECKHE CBOICTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2

18 | xammmeccxne enoiom, nomymene BuGmiorera LIOK

- Oy ’ https://m.edsoo.ru/00ade104
IIPUMEHEHUE
19 glP[?)iT?l[elflilKeazo%iiﬁ)TI; Iﬁglcigf;e;e eHue eé bubmmorexa LOK
oy » 13YH https://m.edsoo.ru/00ade348
CBOMCTB»

o | Dl o spamien o B LOK
peakiut, A p A https://m.edsoo.ru/00ade438
M30BITKE

21 OO6mrast XapakTepUCTHKA 3JIEMEHTOB VIA- Bbubnuoreka [IOK

TPYIITBI

https://m.edsoo.ru/00ade64a




AJIHOTpOHHLIe MOHH(bHKaHHH CCPHLL.

22 Haxoxmenue cepsl u ee COeAUHEHUI B bubmmorexa LIOK
A P a1 https://m.edsoo.ru/00ade64a
npupoae. XMMHYECKHE CBOMCTBA CEPbI
23 CepoBogopo, cTpoeHHe, PU3HIeCKre U bubmmoreka [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
s | Gpon e Cemieren e s B LOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHHE
XUMHYECKHE PEAKIUH, JIe)KAIHe B OCHOBE
o5 MPOMBIIIJICHHOTO CIIO0C00a TOTyYeHHsI CEPHOU Bubmuoreka [JOK
KHCIIOTBI. XUMUYECKOE 3arpsI3HEHHE https://m.edsoo.ru/00adec8a
OKpY>Karollle cpeJibl COETMHEHUSIMU CEPbI
2 Brruncienne MaccoBOM 10X BRIXOIa Bu6nmoreka IJOK
MPOJYKTA PEaKIMU https://m.edsoo.ru/00adec8a
| Coumepaepen e v o LOK
PYIIIBL » pactipocip € B [IPHPOAE, https://m.edsoo.ru/00adeeab
(dbu3nUecKue U XUMHYECKHe CBOWCTBA
28 AMMHUaK, ero pu3snIecKue 1 XUMHUECKUC bubmuoreka LIOK
CBOWCTBA, MOJIy4EHUE U TPUMEHCHHE https://m.edsoo.ru/00adf004
29 [IpakTnueckas padora Ne 3 o reme Bubmuorexa [JOK
«[TonyueHne ammuaka, H3y4eHHe ero CBOMCTB» https://m.edsoo.ru/00adf180
Conu ammoHwusi. Micnionb30BaHHe HUTPATOB U
30 CoJIEll aMMOHMSI B KQUECTBE MUHEPATIBHBIX Bubmuorexa LIOK
yno0peHnii. XuMHUYECKOE 3arps3HeHHe https://m.edsoo.ru/00adf518
OKpYIKaroleH cpeJibl COeIMHEHUSIMH a30Ta
31 A3OTHas KHUCIIOTa, €€ (QU3nIecKue U bubmuoreka IIOK
XMMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
32| enors, umacexne nammcot enofersa Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00adf518
MOJTy4eHUE
33 Hcnonb3oBanue ¢pochaToB B KauecTBe Bubmuorexa LHOK

MUHEpaJIBHBIX yI00peHHid. 3arpsi3HeHne

https://m.edsoo.ru/00adfc20




MIPUPOJTHOM cpefibl hocharamu

VYriepon, pacpocTpaHeHHE B IPUPO/IC,

bubmuoreka LIOK

34 (u3HUECKUe U XUMHYECKIE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriepoaa, ux Gpusndeckue u
XAMHYECKHE CBOMCTBA. DKOJIIOTHUCCKHE bu6nmoreka IJOK
35 )
po0JIEMBI, CBSI3aHHBIC C OKCHIIOM yTJIepo/a https://m.edsoo.ru/00adfebe
(1v)
36 YronpHAas KHCIOTa U €€ COH bubmmorexa [IOK
https://m.edso0.ru/00ae006c
37 ?gziTZEZ;?HrI?fﬁgEI]:r904r1:12aTeI?aeqeCTBeHHasI bubmorexa [IOK
Y Y ’ https://m.edso0.ru/00ae027e
peakiusi Ha KapOOHAT-NOH»
38 Kpemuwuii u ero coeuHeHus bubmorexa HOK
p A https://m.edsoo0.ru/00ae054e
39 Kpemuneas xucnora u ee conu bubmorexa [IOK
p https://m.edsoo.ru/00ae080a
40 Konrtponbnas padora Ne3 o Teme
«BaxcHelre HeMeTaJUTbl U UX COCTUHEHUSY
OO0mas XapakTepUCTHKa XUMHUIECKAX
3JIEMEHTOB — METAJUIOB. MeTayunueckas Bubnuoreka [IOK
41 .
CBSI3b U METAJTMYECKAs! KPHCTAJTHUECKast https://m.edso0.ru/00ae0e18
peméTka. du3nyecKre CBONCTBA METAIIIOB
PR I —— BuGorera LIOK
P pL Hatp https://m.edso0.ru/00ae103e
METAJIOB
OO6ume cnocoObl MOTyYeHHsT METAIJIOB.
CrnaBsl. BeraucieHnus o ypaBHeHHSAM Bbubmoreka [JOK
43 . )
XUMHUYECKUX PEaKIUi, €CIIM OJIMH U3 PEarcHTOB https://m.edso00.ru/00ae1156
COJEP)KUT MPUMECH
44 [TonsiTHe 0 KOPPO3NUHU METAIIIOB bubmmorexa [IOK
pp https://m.edso00.ru/00ae1156
45 [lenounsie MeTAIIBI Bubnmoreka [IOK




https://m.edso0o.ru/00ae1278

bubmuoreka LIOK
46 OKcHIBl ¥ THAPOKCHIIBI HATPHUS U KaTus https://m.eds00.ru/00ae14b2
47 [IlemoyHO3eMENbHBIE METAIIBI — KAJIBIUN U bubmuoreka LIOK
MarHui https://m.edsoo.ru/00ae14b2
48 Bakueiime coeTMHEHNS KaJabIHs BH6JI_HOTeKa HOK
https://m.edso0.ru/00ae15e8
49 ’KécTrocTh BOABI 1 CITOCOOKI €€ yCTpaHeHUS bubmmorexa [IOK
https://m.edso0.ru/00ae15e8
50 [IpakTidaeckas padora Ne 5 mo reme bubmmorexa [IOK
«OKECTKOCTh BOJIBI M METO/IBI €€ yCTPaHSHHSD) https://m.eds00.ru/00ae1886
. Bu6nmoreka IJOK
51 Amomuii https://m.edsoo.ru/00aelae8
52 CoequHEHHNS aTIOMUHUS BH6JI_HOTeKa LOK
https://m.edsoo.ru/00aelc64
53 Kenezo
y gzﬁgfam(,ﬁ"lp)mpoxcnﬂm u comu xenesa (1) n Bubnmorexa LOK
https://m.edso0.ru/00ae1d86
. bubmuoreka IIOK
55 O00011IeHNE U CUCTEMATH3AIINS 3HAHU https://m.eds00.ru/00ae35¢6
56 Pewienne skcriepuMeHTaNIBHBIX 3a4a4 110 TEME Bubmoreka [JOK
«BaxHele METaIIIBl M MX COSAMHEHUS
Brrurcnenust o ypaBHeHUSIM XUMAYECKUX
peaKIuii, eCIu OJJUH U3 PearcHTOB JAaH B
S7 M30BITKE UITH COAEPIKUT TIPUMECH. 536317/?5221535/00%3 des
BrrunciieHus MaccoBOM AOJIM BBIXOAA ps-fim. ’
MTPOJIYKTA PEAKIINH
58 Kontponbnas padora Ne4 o teme Bubmuorexa LHOK

«BakHeHIIIe METalIbl M UX COCOUHCHMU)

https://m.edso00.ru/00ae1750




HepBOHa‘IaJII)HI)IC MOHATHS 00 OpPraHUYCCKUX

59 BEIIECTBAX KaK O COCIMHEHUAX YIIIepoia 1
60 Oprannueckas xumus. [IpenenbHbie 1
YTIICBOAOPOIBI
61 HenpenenbHbie yriaeBoqopoIst 1
62 [Monumepsl. [Tpou3BOIHEIE YTIIEBOIOPOIOB 1
63 Kap6onoBbie kucinoTel. ClI0KHBIE 3UPEIL. 1
Kupst
64 VraeBoasl. AMUHOKHUCIIOTEL benku 1
65 O0001IeHNE U CUCTEMATH3AIINS 3HAHU 1 Egg;%ﬁi%ii?ﬁoo%o d40a
66 | Pesepsuiii ypox 1 Eﬁgﬁﬁiﬁiiﬂﬁoom b33c
67 PesepBHBIiT ypok 1
68 PesepBHBIiT ypok 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JUIA1 YYHEHUKA

» Xumus, 8 knace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe o6miecTBo «M3m1arenbcTBo
«IIpocsemienne»
* Xumus, 9 knace/ Pymszutuc I'.E., ®enpaman @.I°., AknuonepHoe o6miecTBo «M31arenbeTBo

«HpOCBeH_ICHI/Ie»

METOJAMYECKHUE MATEPHUAJIBI JUUIA YUUTEJIA

® Pymuruc I'.E. Xumus: 8 ki.: yue0. s o6meodpazoBar. YupekaecHui /

I'.E. Pynzutuc, @.I'. ®enbaman. — M.: Ilpocsemenue, 2016.
® XuMmusi: 8 KII.: SJIEKTPOHHOE TPUIIOKEHUE K YICOHUKY.

® Pymsutuc I'.E. Xumus: 9 ki1.: yue6. 1uig o0meoOpa3oBar. YupexieHui /

I'.E. Pynzutuc, @.I'. enpaman. — M.: [Ipocsemienue.
® Xumus: 9 KII.: 2IEKTPOHHOE MPUJIOKEHHUE K YICOHUKY.

® [apa H.H. Xumus: 3amaunuk ¢ «momontaukom»: 8-9 kimaccel / H.H. T'apa.— M.:

[Ipoceemienue.

® ['apa H.H. Xumus. PaGoune nporpammel. [IpenmerHas tuHus yueOHUKOB

I'.E. Pym3utuca, ®.I'. ®enpamana. 8-9 knaccsl/ H.H. I'apa. — M.: IIpocBemnienue.

® Pagenxuit A.M. Xumus: nunaktudeckuit matepuan: 8-9 ki. / A.M. Pageukwuii. — M.:

IIpocsewienue.
® Tapa H.H. Xumus. Ypoku: 8 xi1. / H.H. I'apa. — M.: IIpocBenienue.

® Tapa H.H. Xumus. Ypoku: 9 xi1. / H.H. I'apa. — M.: IIpocBenienue.



