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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCIUTAHUSA U € YU4ETOM KOHLENLUU IPEernojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpamMa mo XumMuM Ja€T NpeACTaBICHHE O ILeNAX, oOliel crpareruu OOydeHHs,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpEAMETa, YCTaHABIHUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelyCMaTpUBaeT paclpelesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIPOrpaMMbl [0 XUMHH, ONIPEAEIAET KOIMUECTBEHHbIE
U KauyeCTBEHHBIC XapaKTEPUCTUKH COIEP/KAaHUSA, PEKOMEHIYEMYIO IIOCIEI0BAaTEIBHOCTh
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JIOTUKH Yy4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaensieT BO3MOKHOCTH IpeaMeTa JUls
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOIN MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHHUs XUMUU
Ha YpOBHE Li€Jeil Wu3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yu€OHO-IIO3HABATEIbHOMN
JeSITebHOCTH 00yUaroIIerocs 10 OCBOCHUIO yYEOHOT0 COEPKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHpPOBAHUS MUPOBO33pEHUs 00y4arolerocs, ero
IpeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUpPYEMbIE XUMHUEH
IIPEJICTaBICHUSI O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 BOJIIOLIMU BEIIECTB B MIPUPOJIE, O MYTIX
pelieHuss I00aJbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peaiu3aliii BO3MOXHOCTEH Il caMopa3BUTHS U (POPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 001Iel U (YyHKINOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  yuyeOHON  JEesATEeNbHOCTH, OKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN 1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIsAJ1a HAa €JMHCTBO MPHUPOJIBI U YEJIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YyYaIOIIUXCS;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHUss B OOyY€HHH XMMHUHU OOECIEeUMBAIOTCS CHEeUU(UKON COAep KaHUs
y4eOHOro TmpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKW XMMUU Ha OMPEJCIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTUPOBAH Ha OCBOEHUE
00y4JaroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUN OPTraHNYECKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHM c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
noaxoja K eé msydeHuro. CopepiaHHe CKIIAAbIBAETCSI U3 CUCTEMBI MOHATUH O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XuMUueckod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLMUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMY;

— YUYEHHSI O CTPOEHUM aToMa U XMMUYECKOH CBSI3H;

— MPECTaBIECHUH 00 NEKTPOIUTHIECKOMN TUCCOIMALINY BEIIECTB B PACTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPHUYECKH ITOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIPyromy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHue MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM II03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C IMPHUBJICYEHHUEM 3HAHUW M3 paHEE M3YUYEHHBIX YYEOHBIX IPEAMETOB:
«Oxpyxarommit Mmupy», «buonorus. 5-7 knaccel» u «Pu3uka. 7 Kiaace.

[Tpu u3yueHnHn XUMUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKON HAYKH KaK
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JESTEIbHOCTH YEJIOBEKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKka HAyKd, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKiuil, B
(GOpMUPOBAaHMM M PA3BUTHM I[IO3HABATEJIBHBIX YMEHUH M HMX MPUMEHEHUH B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIEe0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpaBUil OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCETHEBHOM JKU3HHU.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPETHN TaKUe LIETH, KaK:

— (popMHupoBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TMPUHATHIO PEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HAaNpaBJICHHOCTh OOYYEeHHS Ha CHCTEMaTHYecKoe MpuoOIIeHre OOydYaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  II03HAHUS,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHUH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMHCS OIbITa
pa3sHOOOpa3HOM NEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMSA, KIIFOYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
yHuclie YMEHUH OOBSCHATH M OLICHMBAThH SIBICHUS OKPYXKAIOLIETO MHUPA, UCIONb3ys 3HAHUS U
OTBIT, TOJYYECHHbIE MPU H3IYYEHUH XUMHUHU, MPUMEHATh HMX TMpPU pElIeHUH MmpodieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOH JEATEILHOCTH,

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOLIEHWH, TOHUMAaHUS [IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKU I1E€JIeCO00pa3HOro MOBeJIeHHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBALUU K O0YUEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYeIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis 1 HalPaBJICHHOCTU AaJbHEHUIIero 00yueHHs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHHU HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE TIOHATHS

IIpeamer xumuu. Poilb XMMHM B JKM3HU 4YeJIOBEKa. XUMHsA B CUCTEME HayK. Tema u
BeniecrBa. dusnueckue CBOWMCTBAa BELIECTB. ArperarHoe cocrosiHue BemiecTB. llonsAtme o
METO/ax MOo3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CrocoObl pa3/ieNeHus: cMeceil.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE DJIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTsie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass (¢opmyna. BaJeHTHOCTb aTOMOB XUMMUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCJMHCHUH.

KommmuectBo BemecrBa. Monbs. MonsipHas macca. B3anmMoCBsA3b KOJIMYECTBA, MACChl U
yucia CTPYKTYPHBIX €MHHULL BemecTBa. Pacuérsl o ¢popmynaM XMMHUYECKHX COSAMHEHUM.

O®uznyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanus XMuMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMYECKOM MOCyI0#, mpaBwiaMu paboThl B jgaboparopuu U npuéMamu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpYIOBAHUEM, M3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCALlUsl BOJbI) 1 XUMHUECKUX (TOpEeHHE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) ABICHU, Ha0t01eHue
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxkeHue caxapa,
B3alMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapus, pasnoxkeHnue ruapokcuaa meau (1) npu
HarpeBaHuu, B3aMMOJeCicTBHE jkeie3a ¢ pactBopoMm coiu meau (), u3yuenme crnocoboB
paszieNieHns cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, TNpOBEIECHHE OYUCTKH TIOBapeHHON CoiM, HaOJIIOJEHHE M ONHCaHHe
pe3y/bTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 3JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuy TOPEHHUs).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MOMydeHHs KHUCIOpoJa B J1abOpaTopuu U
npoMbIlUIeHHOCTH. KpyroBopoT kucimopona B npupoje. O30H — ajioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TemoBoil 3((exT XUMHUYECKONW peakIUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakUMU. TOmIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Bogoposa B MPUPOLE,
buznyecknue 1 XuMHUYEeCKHe CBOMCTBA, PUMEHEHHE, CIIOCOObI osydeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Thl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMoOCTh BellecTB B Bojie. MaccoBas 10Js BEIIECTBA B
pacTBope. XMMHUYECKHE CBOMCTBA BOAbL. OcHOBaHMs. Poib pacTBOpOB B NMpUPOJE U B KU3HH
yenoBeka. KpyroBopoT Bojabl B MpUpoOJE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuil. Oxcunpl. Knaccuukanus oxcuzos:
coJyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
oKkcu0B. PU3NYECKHE U XMMUUECKHE CBOMCTBA OKCHIO0B. [losyueHne okcumos.



OcHoBanns. Kiaccudukanmst ocHoBaHMiA: MENOYM M HEPACTBOPHUMBIC OCHOBAHUSI.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBAHMH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue 1 XUMHUECKUE
cBoiicTBa kuciot. Psg akruBnoctu metauioB H. H. bekerosa. Tlonyyenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
coJiei.

I'eneTrnueckas CBS3b MEKY KJIACCAMU HEOPTAHUYECKUX COCITUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBCHHOE OIMpeelICHUE COJEpKaHUs KUCIOpoJaa B BO3AyXe, MOIyYeHHUE, coOupaHue,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IMPEKpaIIeHUs] TOpeHus (Ioxkapa), 03HAKOMIJICHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, cOOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 momnb, HMccaeaoBaHUE OCOOCHHOCTEM PACTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPAaCKM WHIMKATOPOB B PACTBOpaX KHUCIOT U IIEJIOYEH, M3ydeHUe
B3aumojeiicteus okcuga menu (ll) ¢ pacTtBopom cepHOM KHMCIOTBHI, KUCIOT C MeETalaMH,
peaKuMii HEUTpalIu3aluu, IMOJYYEHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PELIEHHE SKCIIEPUMEHTAIbHBIX 3a]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTraHUYECKUX COETUHEHUIN.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucrema xummudeckux iementos . U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIACCU(UKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsATHe o0 Tpymnmax
CXOJHBIX DJIEMEHTOB (IIETIOYHBIC U MIETOYHO3EMENbHBIE METAUIbI, TaJOTeHbl, HHEPTHBIEC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronuyeckoid cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKUH CMBICH
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenune artomoB. CoctaB artoMHbIX szaep. M3otombl. Onektponsl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX JIeMEeHTOB [leproandeckoil cucTemsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »JJEMEHTAa MO €ro IOJIOKEHUI0 B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAIITMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U IEPUOAaM.

3nauenue [lepuogmueckoro 3akona u Ilepuoguyeckoil cuCTeMbl XUMHUYECKHUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPUILIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbl
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

n3ydeHue oO0pa3IoB BEMIECTB METAJUIOB W HEMETAUIOB, B3aUMOJICHCTBHE THAPOKCHIIA
LMHKAa C pacTBOpaMu KUCIOT W IIEJ0Yel, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TrOpeHue, peaKkiiuu pa3ioKeHUs, COSTUHEHHUS).

Mesicnpeomemmuuie ceasu



Peanuzanus MeXnpeaMeTHBIX CBs3€l MPH U3YYEHUU XUMHM B 8 KJIACCE OCYILECTBIIAETCS
4yepe3 HCIOJIb30BAaHME KaK OOLIMX ECTeCTBEHHO--HAYyYHBIX MOHATUH, TaK W IOHSATHIA,
ABJISIFOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOI'O IIMKJIA.

OO0me ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAy4HbBIH (aKT, TUMOTE3a, TEOPHs, 3aKOH,
aHaiu3,  CHHTe3,  Kilaccu(ukauus,  MNEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

@dusmuka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIBI,
paZlOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUH 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYECKasl peaKIus

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMuU4yeckKux diemeHtoB J[. .
MenpneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHMU CBOWCTB XMMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kajlus, KaJIbLUsl U UX COECIUHEHUH B COOTBETCTBUHU C
HOJIOKEHHUEM 3JIeMeHTOB B [leprnonnyeckoil cucteme U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUMA KPUCTAJUIMYECKOM PEIETKH M BHJA XMMHUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XuMUUeCKHX peaklui MO pa3Iu4HbIM IpHU3HaKaM (IO YUCILY U COCTaBy
YYacCTBYIOUIMX B peaKkIUH BEUIECTB, MO TemIoBoMY 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO KaTalu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTue o ckopocTn xumMudecko peakuuu. [loHaTne 006 0OpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanuze. lloHsatne o XumHueckoM paBHOBecHU. DakTOpbl, BIHAIONIME HA CKOPOCTh
XUMHYECKON PEAKIIMU U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBI€HHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust 2IEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbIMU BHJAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanui. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakunu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peaklUidi MOHHOTO OOMEeHa, MOJIHbIE U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBoiCTBa KHCJIOT, OCHOBAaHUM U COJIEH B CBETE
MpEeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIMud Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJIJIOB M HEMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpUAa HaTpHs),
MCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACHCTBHS PA3IUUHBIX
(bakTOpoB, UCCIIEOBAaHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpolecca JAUCCOLUAIIIN
KHCJIOT, IIeno4yed M cosned (BO3MOXKHO MCIIOJIb30BAaHUE BHUIEO MAaTEpUANIOB), IMPOBEJCHHE
OTIBITOB, WJLTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKaHUs PEaKIMi MOHHOTO oOMeHa (oOpa3oBaHUE
ocajZika, BBIACNICHHE Tra3a, 0O0pa3oBaHME BOJbI), OIBITOB, HWUIIOCTPUPYIOIUX MPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUi (FOpeHue, peakiuu pa3jiokKeHHs, COCIUHEHUs),
pacrio3HaBaHWE HEOPTraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUWil Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTUHEHUS

OOmast xapakTepucTuka TrajgoreHoB. OcOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue W (pu3MyYecKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB.
XuMHUECKHE CBOMCTBAa Ha MpuMepe xJopa (B3auMoOJEiCTBHE ¢ MeTajulaMH, HeMeTallJIaMH,
miesouyamu).  XusopoBopopod. ComsiHas KWCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHHUE,
npruMeHeHue. JlefcTBre XJiopa U XJI0POBOJIOPO/ia Ha OPraHNU3M uesloBeka. BaxkHeiue xinopuas
U MX HaXO0X/ICHUE B IIPUPO/IE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOJU(PUKALMU KUCIOpPOJa U cepbl. XUMUYECKUE CBOICTBa
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XHUMHUUYECKHe CBOMCTBa. OKCHABI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak MpPEICTaBHTENS Kiacca KHUCIOT M CleHu(HUUecKue). XUMHUUYECKHE PEaKIHH,
Jekalle B OCHOBE HPOMBIIUICHHOTO croco0a MosiyuyeHus: cepHoil kucinoTsl. Ilpumenenue
cepHOii KuCIOTH. COJIM CePHOM KUCIIOTHI, KAYeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC NOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
HPEOTBPALICHHUS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, pacHpoCTpaHeHHWe B Hpupoie, (U3UYEcKue Hu
XUMHYeCKHe cBoicTBa. KpyroBopoT a3ora B npupoje. AMMHUAK, ero GU3n4ecKue U XUMUIECKHe
CBOWCTBa, MoylyueHue 1 npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBa,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ TMOIydYeHHe,
¢usnueckne M XUMHUYECKHME CBoiicTBa (0oOlIMe Kak TNpeAcTaBUTENs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHnil. XUMHU4ecKoe 3arpsi3HeHHE OKpY»Karolleld cpeabl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIH, 3arps3HEHHE BO3JyXa, MOYBbI M BOM0EMOB). Pocdop, alIoTponHble MOAU(DUKALNU
doctopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucioTta,
¢u3nveckue W XMUMHYECKHE CBOWCTBa, mosrydeHue. lcmomp3oBanue QocdaroB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHMs. YTIEpoJ, alUIOTPOMHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoe, pusmueckue 1 XUMHUIECKHe cBoicTBa. AncopOius. KpyroBopor yriepoaa B mpupoe.
Oxcuapl yriaepona, Ux (GpU3MUecKue U XMMUYECKHe CBOWCTBA, NEHCTBHE Ha JKUBBIE OPraHU3MBI,
NOJTyYeHHE U MPUMEHEHHE. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIIEHUs KJIMMarta, MapHUKOBbIH 3¢ dekt. YrompHas kucinora u eé
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOKMCTBA, MOJy4YeHHWE W TpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHar-mMoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B OBITY, MEAWIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSX YIiiepoja
(MeTaH, JTaH, OTHJEH, AalleTWJICH, OTAHOJ, TJHIEPHH, YKCYCHas Kuciora). [IpupomHbie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(Th), MPOAYKTHl HX MepepaboTKu
(6eH3uH), UX POJb B OBITY M MMPOMBIIUICHHOCTH. [I0HATHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, YrieBoJaXx — M HMX pOJM B JKU3HM YelOBeKa. MarepuaibHOE €IMHCTBO
OpPraHUYeCKUX W HEOPTaHMUECKUX COCAMHEHHM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4e€HHE M NpPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmme mnpeactaBieHuss o6 okcuue kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxHelme



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpobGiiembr
0€30MacHOTO UCIOJIb30BAHUS CTPOUTEIIBHBIX MATEPUAIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpasloB HEOPraHMYECKHX BEUIECTB, CBOWCTB COJISTHOW KHCIIOTHI, IPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (GU3NUECKUe M XUMHUYECKHE CBOICTBA TAJIOTCHOB M MX COCAMHCHHN (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEpUAIOB), O3HAKOMIIEHHE C 00pasllaMu XJIOPUIOB (TaJlOT€HUIOB),
O3HAaKOMJICHHE ¢ o0pasnamMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATepHanoB), HaOImOJeHHe Tmpolecca OOyrauBaHUS — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peakluHu Ha cynb(aT-uoH U HaOINOJIeHUE NpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUI
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUAIIOB), 0OOpa3iiaMu a30THRIX U (pochOopHBIX yaoOpeHUH,
[OJlyueHUe, coOMpaHue, pacro3HaBaHUE W H3Y4YEHHME CBOICTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHNE BUJCOMATEPHANIOB), M3y4YEHHE MOJENel KPUCTANIMYECKUX PEHIETOK aiMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclo3HaBaHUE
U W3y4YEHUE CBOMCTB YIJIEKHCIIOTO ras3a, MPOBEJECHHWE KAaueCTBEHHBIX pEeaklMii Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HX IPOTEKAHUs, O3HAKOMJICHHUE C MNPOAYKIUEH
CUJIMKAaTHOM TMPOMBILIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX 3ajad 1no teme «BaxHenmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M UX COeTUHEHUS

OO0mass xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METa/lIOB Ha OCHOBAaHUU UX
nonoxxenus B [lepuonnueckoit cucreme xumudeckux 3memeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauMueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemeéTka. DIEKTPOXUMUYECKUN psAJl HaNpsHKeHUW MeTauioB. DuU3MYecKne W XUMUUYECKHE
cBoiicTBa MeTaiyioB. OOmue cnocoObl MoMydeHHus: MeTaioB. [[oHATHE O KOPPO3UU METaIOoB,
OCHOBHBI€ CITIOCOOBI 3aIUTHI X OT KOppo3uH. CIiaBbl (CTalb, Yyr'yH, AIOPaTOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTawIbl: TONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B Mpupoje. OPuznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
LIEJIOYHBIX METAJNIOB U UX COCIMHEHUM.

[IlenoyHo3emMenbHBIE METAUIBI MarHuil W KalblLUi: ToyokeHne B Ilepuoamueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHneneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIEHUE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BakHeimme coenuHeHus
KanmbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHS.

AmomuHuit: monoxenue B Ilepmommueckoid cucreme xuMuueckux snemeHToB J[. .
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupojae. Ouznyeckrue U XMMHUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH]IA ATFOMUHHMS.

Kenezo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenneneeBa, CTpO€HHE aToOMa, HaxoXJeHne B npupojae. Gusndyeckne U XMMHAYECKHE CBOMCTBA
xkene3a. Okeupnwl, Tuapokeunsl u conu skenesa (I1) u xenmesa (lll), ux cocra, coiicTBa u
MIOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3llaMM METa/lIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMH,
U3YYEeHHUE PE3YNbTAaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONH30BAHHE BHUACOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOU (BO3MOYKHO MCIHOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBOMCTB >KECTKOM BOJBI, IMpoIlecca TOPEeHHs Keje3a B



KUCcIoposie  (BO3MOXKHO — HCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, IUHKa, xene3a (Il) u xenesa
(1), meau (1), HaGMIOICHHE U ONMKMCAHUE MPOLECCOB OKPAIIMBAHUSA IUIAMEHH MOHAMH HATPUS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIB30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/IAa aIFOMUHUS U TUIPOKCU]IA IMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 IO
TeMme «BakHeWIne METallyIbl U UX COCIMHEHUS.

XuMus 4 OKpYsKaoIas cpeaa

BemecTBa u MaTepuanbl B TIOBCETHEBHOW JKM3HU YeJIOBEKa. be3omacHOe HCIOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXOTrax M
OTpaBJICHHUSIX.

XUMHYECKOe 3arps3HEHHE OKpYXKarollel cpebl (MpeaenbHas T0MyCcTUMAas KOHLIEHTPAIUs
Beriects, naiee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

U3ydeHHe 00pa3IoB MaTePHAIIOB (CTEKIIO, CIUIABBI METAJIJIOB, ITOJIMMEPHBIC MATSPUAITHI ).

Mesxicnpeomemmuoie ceasu

Peanmu3zanust MeXMIpPEMETHBIX CBSI3€H MPU U3YYCHUU XMMHH B 9 KJIacce OCYIIECTBISICTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHIA,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTBHBIX MPEAMETOB €CTCCTBCHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHaIM3,  CHUHTE3,  KIacCHU(PUKAIUsi,  MEePUOJUIHOCTh,  HAOIMIOJIEHUE,  IKCIEPHUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®usnka: Marepusi, aToM, OJJIGKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYNA, DSIEKTPUYECKH 3apsl, MPOBOJHUKH, IOIYIPOBOJIHUKH,
JUDIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHWE BEIIEeCTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,
SIMHUIIB I3MEPEHHSI, KOCMHYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3 161, COHIIE.

buonorust: dotocunTes, apixaHue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YAOOPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIILHEIC BEIECTRA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOTIaeMbIe, TOTUTHBO, BOJIHBIC PECYPCHI.



INIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero oOpa3oBaHus
JOCTUTAOTCS B XOZIe 00Y4YEHUsI XMMUU B €JUHCTBE Yy4E€OHOM M BOCIIUTATEIbHOMN JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMA W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPAaBUIAMHU U HOpPMaMH NOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIMN O0yUYarOLIUXCSL.

JIMYHOCTHBIE PpEe3yJbTaThl OTPa)Xat0T TI'OTOBHOCTh OOYYaroOIIMXCsl PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa ACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOLLIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HayYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUs XMUMHYECKOM HayKM B >KM3HH COBPEMEHHOrO OOILECTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLuel 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSX 00 YCTpOWCTBE
MHpa 1 001IecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTAaBICHNU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIEI0BAaTENIbCKOM, TBOPUECKOW M JPYI'MX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPYU BBIIOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHUS K
B3alMOIIOHMMAHHUIO M B3aUMOIIOMOILM B IIPOLIECCE 3TON Y4EOHOH AEATEIbHOCTH, FOTOBHOCTU
OLIEHUBATh CBOE IOBEIEHUE W IOCTYINKH CBOMX TOBAapHUINEH C IMO3UIMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX YelOBeKa C MPUPOJHON Cpelod, O posu
XMMHHU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBIE€HHbIE Ha IOJyYEeHHE HOBBIX 3HAHUHM MO XHMMH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBIX IIPOLIECCOB U SIBIECHUMN, IO3HABATEJIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCJI€ HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIMUTEPATypOd, JOCTYIMHBIMH TEXHUYECKUMH CpPEIACTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOY4YEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAMPaBJICHHOCTH ¥ YPOBHS 00yYEHUS B AIbHEHIIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOTO OTHOIIEHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370POBbIi 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHOTPEOJEHUS alKOrojisi, HapKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBui 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMM BeElIeCTBaMH B OBITY U peaJbHOM
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudHOro pojia, yBaKeHHE K
TPyAy M pe3ylibTaTaM TPYIOBOH JEATENbHOCTH, B TOM 4YHCIE HAa OCHOBE IPHUMEHEHHS
OPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HaHHBIA BBIOOP HMHIMBUAYAJIBHOW TPAaeKTOPUU
IPOJOIDKEHUS 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,



OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCMEnTHOW Mpo(ecCHOHATLHON AESITEIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B TIPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 30POBOTO M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpaBUil O€30MacHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPHU H3YYEHUU XUMHH, JJIS PelleHus
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, ISl OBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJIOB XUMUH, FKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
[IO3HABATEJIbHON, KOMMYHUKATUBHON U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampenMETHBIX Pe3yJIbTaTOB BBIICISIOT 3HAYMMBIE JJISI (OPMUPOBAHUS
MHUPOBO33pEHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TCOPHs, MPUHIUI, TUTIOTe3a, (aKT, CHCTeMa,
MPOLIECC, KCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MUpa, U YHUBEpCAIbHbIE y4eOHbIE NeHCTBUA (TIO3HABATENbHBIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIe 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NESTEIbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble Jiornueckue AeicTBUA:

YMEHHUSI HCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHI:
pacKpblBaTh CMBICH XHUMHYECKHUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKHU,
yCTaHaBIUBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSIMH), UCIIOIb30BATh MOHATUS JIs1 OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPHH i KIacCHU(pUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATh MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy O0BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIE, IEYKTUBHbIE,
10 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSITh B Mpollecce MO3HAHUS MOHATHUS (MPEAMETHBIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yeMble B XUMHHU, MPeoOpPa3OBHIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI 3JIEMEHTA),
XUMUYeckass (opmylia W ypaBHEHHE XUMHYECKOM peaknuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ad, C Y4YETOM OSTUX MOJENbHBIX MPEICTAaBICHUN BBIBIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKU H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B N3yUaEMBIX MPOIIECCAX U SIBJICHUSIX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE WCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTA TO3HAHUS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3Bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHHUIO YUYCHHUECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJII0IaTh 32 XOJA0M TPOIECCa, CAMOCTOSITEIFHO TIPOrHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O MPOesIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(POPMAITHIO PA3ITHIHBIX BUIOB
1 HOpM IIPECTABICHUS, TTOYyYaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYIsSpHAS TUTEpATypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOcoOus, pecypchl WHTepHeTa), KpUTHUYECKU
OIICHUBATH MTPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMAIIHUIO;



YMEHHE MPUMEHSAThH Pa3INdHble METObI U 3aIIPOCHI MPU MOUCKE U 0TOOpe UHPOpMaIuU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX JIsl BBITOJHEHHS YYE€OHBIX M MO3HABATEIILHBIX 3a/1a4
onpeAeNéHHOr0 THIA, MPUOOPETeHHE OMbITa B O0JACTH HUCIHOJIB30BaHUS HH(OPMALIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOIHH, OBJIaI€HUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uHPOpPMALMM U WUTIOCTPUPOBATH pEIIacMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU;

YMEHHUE HCIONb30BaTh U AHATU3UPOBATh B Ipolecce y4eOHOW M MCCIIe0BATENbCKOM
JEeSATENIbHOCTH UH(POPMAIIUIO O BIUSHUU POMBIIIIEHHOCTH, CETLCKOTO X034iCTBa U TpaHCHIOPTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEIbl.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMsI 3aJaBaTh BOIIPOCHl (B XoJe Juajora M (WIM) JUCKYCCHUH) IO CYLIECTBY
oOcyxxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIATh MOMy4YEeHHBIE PE3yIbTaThl TO3HABATEIBHOMN JAESITETbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTaxX; JejaTh IMPE3CHTALUI0 PE3YJIbTAaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIepUMeHTa (J1aopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABATEILHON U
UCCJIEIOBATENIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX MpoOJieM HAa OCHOBE yuyéTa
Oo0LIMX MHTEPECOB U COTJIacOBaHMS MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMbI», KOOPAMHALIUS COBMECTHBIX JACHCTBUM, ONpEIEIeHIE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHE CaMOCTOATEIBHO ONMPENENITh LU ACSITeNbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBaTh W TNPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESTEIbHOCTb, BBIOMPATH
HauOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO03HaBaTelIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKEHHBIA AJITOPUTM JIEWCTBUM NpH
BBIIMOJIHEHUH 33aHUM ¢ y4€TOM IMOJyYyeHHs] HOBBIX 3HAHHUH 00 HU3yyaeMbIX OOBEKTaxX —
BEIIECTBaX U PEAKIIUAX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTaTa 3asBICHHON 1€y,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbIE B YCIIOBUH 3aJJaHUM.

INPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaToOB IO OCBOEHHIO O0S3aTENBHOIO COJEpIKaHus,
YCTaHOBJIEHHOIO JAaHHON (QenepanpbHOil paboueld mIpoOrpaMMoil, BBIIEISAIOT: OCBOEHHBIE
o0yyarolMMHUCsT Hay4yHbIE 3HAaHUS, YMEHUS U CIOCOOBI JefcTBUH, cnenuduyeckue A
npeaMeTHoW oOnactu «XHMHS», BUIBl JAEATEIBHOCTH IO TOJYYEHUI0 HOBOTO 3HAaHMS, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K konny oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHITHI: aTOM, MOJEKYJA, XUMUYECKHUM

9JIEMEHT, TMPOCTOE BEIIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JOJsS XUMHYECKOIo
3JIEMEHTAa B COEIMHEHHMH, MOJIPHBIA 00BEM, OKCHJA, KHCIOTa, OCHOBAaHHE, COJb,
3EKTPOOTPHULIATENbHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas peaklusl, KilacCupuKaius
peaKkuuii: peakluu COEIMHEHUS, PEAKIIUU Pa3JI0KEHNs], PEaKIIMM 3aMEIICHUs], peaKkliun
o0MeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKIuu, TEIUIOBOM 3P deKT peakuuu, SApo aToMa,
AIIEKTPOHHBIN CJIOW aTroma, aToMHas OpOWTanb, PaglyC aToMa, XUMHYECKas CBS3b,
NOJIIpHasl M HEMOJIApHAasi KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi 10JIs1 BEIECTBA (MPOLICHTHAs KOHLIEHTPALKs) B pacTBOPE;



WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHSATHH M TPUMEHSTH 3TH
MOHSATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPALICHU;

UCTOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHMKY JJISi COCTaBICHHS (OpMYJ BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

OTNpeeNATh BAJICHTHOCTb aTOMOB 3JEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COeAMHeHH 1o QopmyrnaM, BHJ XUMHUYECKOW CBS3U
(xoBasieHTHAs! ¥ MOHHAs) B HEOPTraHUYECKUX COCIMHEHUSIX;

packpsiBaTh cMmbIci [lepumoanueckoro 3akona [[. M. MenneneeBa: 1€MOHCTPUPOBATh
MOHMMAaHUE TMEPHOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepuonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YUE€HHUS, 3aKOHAa ABOTaIpo;
ONKCHIBAaTh M XapakTepus3oBaTh Tabmuunyio ¢opmy Ilepuoanueckoit cucTeMbl
XUMHYECKHX DJIEMEHTOB: pa3jiMyaTh MOHATUS «rJIaBHas moarpynma (A-rpynma)» u
«moboynass moxarpynna (b-rpymma)», maneie ¥ OONBIIME TEPUOMABI, COOTHOCUTH
0003HaueHMsI, KOTOphle MMeroTcs B Tabmuie «llepuoanyeckas cucreMa XUMHUYECKUX
anemeHnToB J[. M. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0Illee YHUCIO JJIEKTPOHOB U
pacrpeziefieHue X MO0 JIEKTPOHHBIM CIIO0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AIIEMEHTHI, HEOPTaHUYECKHE BEIEeCTBA, XMMHUUECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
shdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IUUHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONHCAaHUE TMPUMEPAMHU  MOJEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIHil;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KayeCTBEHHOT'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUI B Pa3JIMYHBIX YCIOBHSIX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILECTB, MACCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA 10 (hOpMyJie COEUHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKOHN peakii;

IPUMEHATh OCHOBHBIE ONEpallMi MBICIUTENBHOM NEeSATEIbHOCTH — AHAJIU3 U CHHTE3,
CcpaBHEHME, 0000IIEeHNE, CUCTEMAaTH3alUI0, KIACCU(UKAIMIO, BbISIBICHHE NMPUYMHHO-
-CJIeJICTBEHHBIX CBsI3eH — Ul M3Y4EHHUS CBOMCTB BEIIECTB MU XMMMUYECKHX PEaKLuH,
€CTECTBEHHO-Hay4YHbIE€  METOJbl  NO3HaHUS  —  HAONMIOJeHUe,  HU3MEpeHHUe,
MOJIEJIUPOBAaHKE, SIKCIIEPUMEHT (pealbHbI U MBICICHHBII);

ClleZIoBaTh MpaBWJIaM IIOJIb30BAaHUS XMMHYECKOH mocynod M 1abopaTopHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHM C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYSHHIO
U coOupaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOAA W KHUCIOpPOAA), MPHUTOTOBICHHUIO
PacTBOPOB C OINPENEIEHHON MacCOBOM JI0JI€M paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U TIPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI TI0 PACMIO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT ¢ TOMOIIBIO MHIMKATOPOB (JIakMyc, peHoN(TaIenH, METUIOPAHXK U APYTrHe).

K konny oOydeHus B 9 kjacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILECTBO, CI0KHOE BEIIECTBO, BaJIECHTHOCTD,
AJIEKTPOOTPULIATEIBLHOCTD, CTENEHb OKHUCIIEHUS, XUMHUYECKass PEaKIUs, XUMHUYECKas
CBSI3b, TEIIOBOM 3P EeKT peakluu, MOJb, MOJSPHbBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEeaKIUH HOHHOrO OOMEHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHE, OOpaTUMble U HeoOpaTUMbIE pEaKluy,



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEIIb,
OKHCIICHHE€ M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTepHOCTb, XMMHYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4ecKas pelérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHYECKOM pEaKUuu, IpeleibHO JOINycTUMAas
koH1eHTpauus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IIOHATHUH M IPUMEHATH 3TH
MIOHSTHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJS COCTaBICHHMsS (OpMYa BELIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX Pa3JIU4YHOIO COCTaBa, MPUHANICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COCNMHEHUH 1o Gopmynam, BUJ XUMUYECKOW CBsI3W (KOBAJICHTHAs, MOHHAS,
METaJUINYecKas) B HEOPraHMYECKUX COEJUHEHUAX, 3apsj] HOHA I0 XUMHUYECKOH
dopMyiie, XapakTep Cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro NMOHMMAaHME: ONUCHIBATh U XapakTepus3oBaTh Ta0iauuHyto Gopmy Ileproauueckoit
CHUCTEMbl XMMMYECKHX OHJIEMEHTOB: pa3ivuyaTh MOHATHUS «TJ1aBHas noiarpymma (A-
rpynna)» u «mnobounas noarpynmna (b-rpynma)», manele u GoJbLIME MEPUOJIBI,
COOTHOCUTHb 0003HAu€HMs, KOTOpble HUMEIOTCd B IEpUOAMYECKON Tabnuue, C
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz s7ipa, oOLIee YUCIIO MIEKTPOHOB M PACHPEeNICHHE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBACHATH O00IIKME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUH B IIPEJENax MaJbIX IIEPUOJOB U TJIABHBIX HNOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIACCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEeakIUH BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHEW OKUCIICHNSI XUMHUECKHUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOLIME U CHEHU(PUUYECKHE XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPXK/asl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPABHEHHUS HJICKTPOJIUTHYECKON JUCCOLIUAMU KUCIIOT, HIEJI0YEd U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIfil HOHHOTO 0OMeHa, ypaBHEHMS PEaKlU,
MOJATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXAYy BeELIeCTBaMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHca 3THX pPeakluii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKAaHUs XMMHUYECKUX MPEBPAILIEHUH B Pa3INYHbIX YCIOBUSAX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJII0 XMMHUYECKOT0 JIEMEHTa 10 (hopMylie COeTUHEHNS, MAaCCOBYIO JOJIIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 110 YPaBHEHUIO XUMUYECKOMN peakluu;

coOnrofaTh TMpaBuia MOJb30BAaHUS XHMHUYECKOM TMOCyqol M J1abopaTopHBIM
0o0OpyJIOBaHUEM, a TaKKe IpaBHUia OOpaIleHUs C BEHIECTBAMH B COOTBETCTBUHU C
MHCTPYKIHUSAMU IO BBIMOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHHIO
U cOOMpaHMIO Ira3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKHCIIOro Ta3a);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB!
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOoMHI-, MOAMUJI-, KapOoHaT-, (ocdart-,
CHJIMKAT-, cynab(aT-, THMIPOKCHUA-MOHBI, KATHOHbI aMMOHMS W HOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O0000IEHHE, CHCTEMATH3AlHI0, BBISBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUIs M3y4YEHHs] CBOMCTB BEIIECTB M XMUMHUYECKUX PEaKIMH, €CTECTBEHHO-
HAyYyHbIC METOJbI IO3HAHUS — HaONIOJICHWE, W3MEPEHHUEe, MOJCIMPOBAHUE,
SKCIIEPUMEHT (PeabHbIi U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUJIACC
Koau4yecTBO yacoB DJIeKTPOHHbIE
Ne HaunmenoBanmue
n/  pasjeioB M TeM Konutpoabn  IlpakTHueck (upposere)
I NporpamMmbl Beero ble padoThI ue padoTsbl obpasopateibibie
pecypchbl
Pasnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas
obnacts bu6mmoreka [IOK
1.1 CCTCCTBOIHAMMA 1 5 2 https://m.edsoo.ru/7f41
MPAKTUIECKON
837c
eITEIbHOCTH
YeJI0BeKa
BemectBa u bu6mmoreka [IOK
1.2 XUMHYECKHE 15 1 https://m.edsoo.ru/7f41
peaKIuu 837c
Hroro no pazneny 20
Pa3znen 2. BaxHeiilnue mpeacTaBUTEIM HEOPTaHUYECKUX BellleCTB
Ezii};;'oﬂ bubmuorexa [JOK
2.1 ‘ 6 1 https://m.edsoo.ru/7f41
ITousitre 00
837c
OKCcHIaX
Bonopoa.llonsarue bubnuorexa [JOK
2.2 0 KUCJIOTax U 8 1 https://m.edsoo.ru/7f41
COISIX 837c
Bona. PactBopsl. bubnuotexa [JOK
2.3 [Tonsitrie 00 5 1 1 https://m.edsoo.ru/7f41
OCHOBAHMAX 837c
OCHOBHBIE KJIACCHI bubnuorexa [JOK
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f41
COEeUHEHUI 837c
Hroro no paszneny 30

Paznen 3. llepuonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux jiementon /1. U.
MenpeneeBa. CtpoeHune aToM0B. XUMHUYecKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuun

ITepuoanueckuit
3aKOH U
Hepuonmiecias bubnmoreka [JOK

3.1 cncremMa 7 https://m.edsoo.ru/7f41
XHUMUYCCKHX 837¢
anemenToB /l. U. _—
Menaene-eBa.
Crpoenue atoma
XumMmudeckas bu6mmorexa [IOK

3.2 CBSI3b. 8 1 https://m.edsoo.ru/7f41
OKHUCIIUTENTBHO- 837c



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
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

BOCCTaHOBUTEIILH
bIC PEAKINH

bu6mmoreka [IOK
Uroro mo pazneny 15 https://m.edsoo.ru/7f41
837c
bu6mmoreka [IOK
PesepBHOE 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

9 KUIACC

KoJsn4yecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHnoBaHue
n/ pa3aesioB U TeEM KoHTpoabH IIpakTHUYeck (pposeIe)
I nporpaMmMsbl Beero ble p;)ﬁon,l nl:: padoThI obpasobateibiibie
pecypchl
Pa3jen 1. BemecTBO U XUMHYeCKHE PeaKIIUU
IToBTOpEeHue
yIIIyOJICHHE bubmuorexa [IOK
1.1 3HAHUH OCHOBHBIX 5 1 https://m.edsoo.ru/7f41
pasnernoB Kypca 8 a636
Kjacca
OcuosHere bu6nmoreka [IOK
1.2 SAKOHOMCPHOCTH 4 https://m.edsoo.ru/7f41
XAMHUYECKHUX
y a636
peakiuit
DNEKTPOIUTUUECK
ast TUCCOoLMaIusl. bu6nmorexa LIOK
1.3 XUMUYECKHE 8 1 1 https://m.edsoo.ru/7f41
peakiuu B a636
pacTBopax
Utoro no pazneny 17
Pa3nen 2. HemeTasibl U HX COeTUHEHUS
OO6mas
XapaKTepreTiKa bubnmnorexa [JOK
2.1 XUMHHCCIHX 4 1 https://m.edsoo.ru/7f41
snemeHTOB VIIA-
a636
TPYIIIIBL.
TI"anorensl
OOmas
XapaxrepucTiia bubmuoteka [IOK
2.2 XHMITHECIHX 6 https://m.edsoo.ru/7f41
aneMeHToB VIA-
5 a636
rpynnsl. Cepa u eé€
COCIMHEHMUS
O61mmas
XapaKTEePUCTHKA
XUMHUYECKHUX but6mmoreka [IOK
2.3 anemeHToB VA- 7 1 https://m.edsoo.ru/7f41
rpymmel. A30T, 2636
dochop n ux
COEIMHEHMUS
OO0mas
XapaxrepucTiia Bu6noreka [IOK
2.4 XHMITCCIIX 8 1 2 https://m.edsoo.ru/7f41

aneMeHToB |V A-
IpYINIBL. YTIEpOL

Y KPEMHHI U UX

a636



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

COCOUHCHUA

Hroro no pazaeny 25
Pa3nen 3. MeTaabl 4 HX COeMHEHUS
OO1ue cBoiicTBa buGnuorexa LIOK
3.1 4 https://m.edsoo.ru/7f41
METAJLJIOB
a636
Baxneiimme bubnunorexa LIOK
3.2 METaJUIbl U UX 16 https://m.edsoo.ru/7f41
COCIMHEHHS a636
Hroro no pazaeny 20

Paznen 4. Xumus u okpyxamomas cpeaa

BemecrBa u bubnuorexa [JOK
4.1 MaTepHalbl B 3 https://m.edsoo.ru/7f41
JKU3HH YeI0BEKa a636
Utoro no pazneny 3
bubnunoreka LIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
a636
OBIIEE
KOJIMYECTBO 68
YACOB IIO

[TPOT'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

INOYPOYHOE IIJTIAHUPOBAHUE

8 KUIACC
N KosauuecTBo 4acoB DJIeKTPOHHbBIE
; Koutpouan uugposbie
n/ Tema ypoka Bcero m,ll)e TpakTiieck o0pa3oBaTe/ibHbIE
" padoThI ue padorel pecypchl
[Ipenmer xumuu. Ponp BuGmuorexa IJOK
1 XHMITH B JKHSHH 1 https://m.edsoo.ru/ff0
yenoBeka. Tena u
d210c
BelIeCcTBa
Ilonsarue o MeTomax Eubmorexa IIOK
2 1 https://m.edsoo.ru/ff0
MO3HAHUS B XUMUU
d227e
[IpaxTuueckas padbora
Ne 1 «IIpaBuna
paboThI B bubnuorexa [JOK
3 nabopaTopun U 1 1 https://m.edsoo.ru/ff0
npuéMbI 00paIeHUs ¢ d23dc
J1a00paTOPHBIM
000pyTOBaHUEM
UucTele BemecTBa u bu6mmoreka [IOK
4 cmecH. CriocoObl 1 https://m.edsoo.ru/ff0
pasjiesieHus cMecei d26ca
[IpakTnueckas padbora
Ne 2 «Pa3nenenue bu6mmoreka [JOK
5 cMmeceit (Ha mpumepe 1 1 https://m.edsoo.ru/ff0
OUYHMCTKHU ITOBapEHHOU d28c8
COJIN)»
bu6mmoreka [IOK
6 ATOMBI M MOJIEKYJTBI 1 https://m.edsoo.ru/ff0
d2a6c
XUMUYECKUE
3JI€MEHTHI. 3HAKU bubnuotexa [JOK
7 (cuMBOJTBI) 1 https://m.edsoo.ru/ff0
XUMHYECKHX d2be8
AJIEMEHTOB
[IpocTeie U ClOXHBIE bubmorexa HOK
8 S 1 https://m.edsoo.ru/ff0
d2a6¢
ATOMHO- bubnuorexa [IOK
9 MOJICKYJISIPHOE 1 https://m.edsoo.ru/ff0
yYeHHE d2d50
3aKO0H MOCTOSIHCTBA
COCTaBa BEIIECTB. bubmuorexa [JOK
10 Xumuueckas 1 https://m.edsoo.ru/ff0
opmyura. d2eae

BanenTtHOCTh aTOMOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae

XUMHNYCCKHUX

2JIEMEHTOB
OTtHOCHUTENBHAS BuGmmotexa LIOK
11 ATOMHas Macca. https://m.edsoo.ru/ff0
OTtHOCHUTENbHAS
d323c
MOJICKYJISIpHAsI Macca
Maccogas nons bu6mmoreka [IOK
12 XUMHACCKOTO https://m.edsoo.ru/ff0
JJIEMEHTa B
d350c
COEMHEHNH -
KomnuecTBo bubmuoreka [JOK
13 BeriecTBa. MoJib. https://m.edsoo.ru/ff0
ModsipHast macca d5230
dusznyeckue u bu6mmoreka [IOK
14 XUMUYECKHE SBIICHHS. https://m.edsoo.ru/ff0
XUMHYecKasi peaKius d37fa
[Ipu3naku u ycioBus bubnnorexa [HJOK
15 IPOTEKAHMSI https://m.edsoo.ru/ff0
XMMHUYECKHX PeaKini d3al6
3aKOH COXpaHEHUS Bubnorexa [IOK
16 ;1‘;‘;;;2?;;“' https://m.edsoo.ru/ff0
d3b88
ypaBHCHHSI —
Breraucnenus
KOJIMYECTBA, MaCChI bu6mmoreka [IOK
17 BEIIECTBA I10 https://m.edsoo.ru/ff0
yYpaBHEHUSIM d5708
XUMHYECKHUX PEaKIIHi
Knaccudukanms
XUMUYECKUX PEAKLUN bubnuoreka [IOK
18 (coemuHEeHMS, https://m.edsoo.ru/ff0
pasnoxeHus, d3f34
3aMelIeHus, oOOMeHa)
M. B. JIomoHOCOB —
YHCHPIH- bubnuoreka [IOK
19 gHGIE%K”O“WCT' https://m.eds00.ru/ff0
LICHUE U 440c4
CHUCTEMaTH3aIUs =
3HAHUM
KonTponbHas pabota
Nel 1o Teme bu6mmoreka [IOK
20 «BemmecrBa n https://m.edsoo.ru/ff0
XUMHYECKHE d4290
peaKIum
Bo3nyx — cmech bubnmoreka [JOK
21 ra3zoB. CocraB https://m.edsoo.ru/ff0

Bo3ayxa. Kuciopon

d448e



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e

— 3JIEMEHT U IIPOCTOE
Benrectso. O30H

dusunueckue u
XUMHUYECKUE CBOUCTBA

bubmuorexa [JOK

22 KHCJI0poaa (peaKiuu https://m.edsoo.ru/ff0
OKUCJICHUS, TOPECHHUE). d4614
[TonsiTue 06 okcuagax
Crioco0sI mostyueHus
KucIoposa B bu6mmoreka [IOK
23 Aaboparopui u https://m.edsoo.ru/ff0
MIPOMBIIIIJICHHOCTH. 44972
[Ipumenenue —
KHUCJIOpOJia
Tennooii a3 dext
XMMHYECKON PEaKIUH,
IIOHSTHE O bubmuorexa [JOK
24 TEPMOXHUMUYECCKOM https://m.edsoo.ru/ff0
ypaBHEHUH, IK30- U d4790
IHIOTEPMHUYECKUX
peaxkuusax
TommuBo (HeTS,
YToJib U METaH). bubnnorexa [JOK
25 3arpsi3HEHUE BO3/IyXa, https://m.edsoo.ru/ff0
CIOCOOBI €T0 d4cda
MPeIOTBPALCHUS
[IpakTuueckas pabota
Ne 3 o Teme bubnnoreka [JOK
26 «omysenne n https://m.edsoo.ru/ff0
coOupanue 44362
KHCIIOpO/ia, U3yueHUe -
€ro CBOMCTB)»
Bonopox — snemenr bubmuorexa [JOK
27 g:fg;me BEIIECTBO. https://m.edsoo.ru/ff0
AleHie B d4ddo
IpUpoJIe
du3nyecKue u
XAMUYECKHUE CBOMCTBA bubmuorexa [JOK
28 BOJIOpO/IA. https://m.edsoo.ru/ff0
[Tpumenenue d4ddo
BOJIOpOa
[TonsiTue o kucIoTax bubmmorexa [IOK
29 N https://m.edsoo.ru/ff0
d50d2
Crioco0sI ToTydeHust bubnuotexa [JOK
30 BOJIOpOJIa B https://m.edsoo.ru/ff0
nabopaTopuu d4ddo
31 [IpakTnueckas pabora bubnnorexka [JOK

Ne 4 1o Teme

https://m.edsoo.ru/ffO0



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

«Tomnyuenne u
cobupanue Boaopoa,
H3y4YEHUE ero
CBOMCTBY

Momnsipablii 00bEM

d4f42

bu6mmoreka [IOK

32 ra3oB. 3aKOH https://m.edsoo.ru/ff0
ABorazpo d542e
Brruncienus o0béma,
KOJIMYECTBA BEICCTBA Bubmorexa [IOK

33 rasatio ero https://m.edsoo.ru/ff0
U3BECTHOMY 45530
KOJINYECTBY BEIIECTBA EE—
Ui 00bEMY
Brrunciaenus o0éMoB
ra3oB I10 ypaBHEHUIO bubnnorexa [JOK

34 peaKiMy Ha OCHOBE https://m.edsoo.ru/ff0
3aK0HA 00BLEMHBIX d5708
OTHOILIEHUI ra30B
dusnveckue u bubmuorexa [JOK

35 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0
BOJIBI d587a
CoctaB OCHOBaHUH. bubmuorexa [JOK

36 [Tousitre 06 https://m.edsoo.ru/ff0
HHAAKATOpaXx d59e2
Bona kak
PacTBOPHTEIIb.
Haceimennsie u bu6mmoreka [JOK

37 HEHACBHILLIECHHBIE https://m.edsoo.ru/ff0
pacTBOpbl. MaccoBast d5b40
JIOJIS BEIIECTBA B
pacTtBope
[IpakTuueckas pabota
Ne 5 o Teme
«IIpurorosienue Bu6mmorexa IJOK

38 gi;Telj;;I; %i;oﬁ https://m.edsoo.ru/ff0
MacCOBOM JoJei ddeba
pacTBOPEHHOTO
BCIIECTBAY
KonTponbHas pabota Bubmorexa [IOK
Ne2 o Teme .

39 https://m.edsoo.ru/ff0
«Kucnopoa. Bonopos. 46342
Boma» -
OKcHOBI: COCTAB, bu6mmorexa [IOK

40 KIaccupuKanus, https://m.edsoo.ru/ff0
HOMEHKJIaTypa d664e

a1 [Tonyuenune n bubnnorexka [JOK

XHUMHUYECKHE CBONCTBA

https://m.edsoo.ru/ffO



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

KHUCJIOTHBIX,
OCHOBHBIX U
aM(OTEPHBIX OKCHUJIOB

d664e

OcHoBaHUs: COCTaB, bubnmoreka [JOK
42 KinaccuuKanus, https://m.edsoo.ru/ff0
HOMEHKJIATypa d67ca
[lonyuenue u bubmumoreka [IOK
43 XHMHYECKHE CBOICTBA https://m.edsoo.ru/ff0
OCHOBaHUI d67ca
Kucnorsr: cocras, bu6mmoreka [IOK
44 KJaccudukanusi, https://m.edsoo.ru/ff0
HOMEHKJIaTypa dfee2
[Tonyuenue u bubnuorexa [JOK
45 XHMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0
KHUCJIOT dfee2
Comu (cpemmne): bubmuorexa [JOK
46 HOMCHIIATYPa, https://m.edsoo.ru/00a
CHOCOOBI MOTYYEeHHUS, 49474
XUMHYCECKHE CBOKMCTBA -
[IpakTnueckas padbora
Ne 6. Pemenne
SKCIEPUMEHTATbHBIX bubnuorexa [JOK
47 3aJ1a4 10 TEME https://m.edsoo.ru/00a
«OCHOBHBIE KJIACCHI d9b7c
HEOPTraHUYECKHUX
COEJTUHEHMIN»
I'eneTnueckas cBsI3b BuGmuorexa [JOK
48 g:fﬂy KIACCamit https://m.edsoo.ru/00a
PraHMeCKiX 49350
COCIMHEHMI —
O600mmenue u bubnuotexa [JOK
49 CHCTEMATU3aLHA https://m.edso0.ru/00a
3HAaHUH d9cb2
KonTponbhas padota
Ne3 o Teme bubmuorexa [JOK
50 "OCHOBHBIE KJIaCCHI https://m.edso00.ru/00a
HEOPraHUYECKUX d9ela
coenqnHeHni"
[IepBbie mONBITKN
KiaccnpuKanm bu6mmorexa [IOK
51 XHMITHCCIHX https://m.edsoo.ru/00a
a11eMeHTOB. [loHsTHE
doffa
O TpymIax CXOJHBIX
2JIEMEHTOB
[lepuoanueckuii bubnmoreka [JOK
52 3aKOH U https://m.edsoo.ru/00a

[Tepuoanueckas

dab2c



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

cCucreMa XuMHMUYCCKUX
anemenToB /l. 1.
Menneneena

[Tepuonpl, rpyniibl,

bubmuorexa [JOK

53 https://m.edsoo.ru/00a
MOATPYTIIIBI da52c
CrtpoeHue aTOMOB. bubmmoreka [JOK
54 CocTaB aTOMHBIX https://m.edso00.ru/00a
snep. M3orombl da342
Ctpoenue
ANEKTPOHHBIX
000JI0YEK aTOMOB bu6mmoreka [IOK
55 3JIEMEHTOB https://m.edsoo.ru/00a
Iepuoanueckoit da6hc
cuctemsl J1. W.
MeHpeneeBa
XapakTepucTrKa
XUMHUYCCKOTO
9JIEMEHTA MO0 €TI0 bubmuorexa [JOK
56 MOJIOKEHHIO B https://m.edsoo.ru/00a
Iepuoanueckoit da824
cucteme /1. W.
MeHnaeneeBa
3HayeHue
[Iepunonnueckoro
3aKOHA JUJIs Pa3BUTHSL bubnnoreka [JOK
57 HAYKH U TpakTHKH. []. https://m.edsoo.ru/00a
W. MenneneeB — da96e
Y4EHBIN, IEAror U
rpaxJIaHuH
DNEeKTPOOTpUIIATENIbH Bubmorexa [OK
58 iiﬁuiﬁzi https://m.edsoo.ru/00a
daab8
3JIEMEHTOB
HNonHnas xumuyeckas bubmorexa HOK
59 https://m.edsoo.ru/00a
CBSI3b
dac34
KoBanenTtHas bubmuoreka [JOK
60 MOJISIpHAST XUMHYECKast https://m.edsoo.ru/00a
CBSI3b daab8
KoBanentHas bubmuorexa [JOK
61 HETIOJIIPHAS https://m.edsoo.ru/00a
XUMHUYECKast CBA3b daab9
bubmuorexa [JOK
62 CremneHs OKMCIICHUS https://m.edso00.ru/00a
dae28
63 OKHCIUTENbHO- bubmmorexa [IOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

BOCCTAaHOBUTEIILHEIE
peaKiu

https://m.edso0.ru/00a
db076

OKHUCIINTEN U

bu6mmoreka [IOK

64 BOCCTAHOBHTENM 1 https://m.edso0.ru/00a
db076
Kourponeiias paora Busmiorcra LIOK
65 - 1 https://m.edsoo.ru/00a
«CTtpoeHue aroma.
db486
XUMHYECKAs CBA3LY» E—
g?:gmzzﬁeyﬁ()& bu6mmoreka [IOK
66 cncreﬁamza s 1 https://m.edso0.ru/00a
faTHsan db33c
3HAaHUNU —_—
gegngT:EeyEOK bu6mmoreka [IOK
67 CI/ICTeI:/[laTma s 1 https://m.edsoo.ru/00a
AaTHsal d9ch2
3HAaHUNU
Pescpii ypor. Busmorcxa LIOK
68 CHCTCI;aTma s 1 https://m.edsoo.ru/ff0
faTHsan d61c6
3HAaHUU
OBHIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIACC

No KosmuecTBo yacos JJIeKTPOHHbIE
; KonTpoanb uudposbie
rrl[/ Tema ypoxa Bcero m,ll)e If,llza;f:;[;e::( oOpa3oBaTe/ibHbIE
padoThI pecypcehbl
[Tepuoanueckuit
3aKOH.
[Tepuonuueckas bu6mmoreka [IOK
cucTeMa 1 https://m.edso0.ru/00ad
XUMHUYECKHUX b59e
anemeHToB /[. U.
MenneneeBa
3aKOHOMEPHOCTH B
Z;g;g:};mn bu6mmoreka [IOK
1 https://m.edsoo.ru/00ad
XAMHUYECKHUX
b6b6
3JIEMEHTOB TIEPBBIX
TpEX MEPUOJIOB
Eg;gi?ﬁ:f;ﬁ:m " bubmuorexa [JOK
1 https://m.edsoo.ru/00ad
HEOPTraHUYECKHUX
b7e2
BCIIECTB
Bt xmaesecxol BuGmnorea LIOK
1 https://m.edso00.ru/00ad
KPUCTAJUTUIECKUX
” bac6
pemeToK
KoHnTponbHas
paborta Nel mo
teme «lloBTOpEeHue
U yriyoiieHue 1 1
3HAHUN OCHOBHEBIX
pasnemnoB Kypca 8
Kjaccay
Knaccudukanus
XUMHAYECKUX bu6mmoreka [IOK
peakuuii o 1 https://m.edsoo.ru/00ad
Pa3IMIHBIM bcb0
MpU3HAKaM
ITonsatue o
CKOpOCTH
XUMHUYECKOU bu6mmorexa [IOK
peakuuu. [lonsarue 1 https://m.edsoo.ru/00ad
0 TOMOTI€HHBIX U be9a
TreTePOreHHBIX
peaKIusxX
Ilonstue o 1 bu6mmorexa [IOK
XUMHYECKOM https://m.edsoo.ru/00ad



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

PaBHOBECHH. c28c
DaKTOpHI,
BIIMSIIOIIME Ha
CKOPOCTH
XUMHYECKOU
peaKIuu u
IIOJIOXKCHHUE
XAMUYECKOr0
paBHOBECHS
OxucIuTeNHHO- bubmmoreka [JOK
9 BOCCTaHOBUTEILHEI https://m.edsoo.ru/00ad
€ peaKiuu cade
Teopus
3JIEKTPOJTUTHYECKO bubnuorexa [JOK
10 i IMCCOIHAIIVH. https://m.edsoo.ru/00ad
CuibHbIE U cIa0bIe cd68
ANEKTPOJIUTHI
Honnrie bubmuorexa [JOK
11 ypaBHEHUS https://m.edsoo.ru/00ad
peaKiuii d448
XUMHYECKHE
CBOHCTBA KHCIIOT 1 Butmorexa LIOK
12 OCHOBAMHH B CBETE https://m.edsoo.ru/00ad
npeAcTaBiIeHUN 00 d45d8
AIEKTPOJIUTHYECKO E—
¥ Iycconuanuu
XuMuyeckme
CBOICTBA COJICH B Bubmorexa [IOK
13 esere . https://m.edsoo.ru/00ad
MIpe/iCTaBIeHHH 00 48h2
AIEKTPOIUTUUECKO —
¥ Iucconuanuu
Houstie o bubmuorexa [JOK
14 . https://m.edsoo.ru/00ad
THIPONIU3e Comeit 49d4
O6001mmenue u bubnuotexa [JOK
15 CHCTEMATH3ALUS https://m.edsoo.ru/00ad
3HAHUH ddi2
[TpakTnueckas
pabota Ne 1. bubnuoreka [IOK
16 «Pemenue https://m.edsoo.ru/00ad
AKCIIEPUMEHTAIbH dbfa
BIX 3a7a49)»
KoHntponbHas
pabota Ne2 o bubnuoreka [IOK
17 TEME https://m.edsoo.ru/00ad
«DIEKTPOTUTHIECK decO

ast JUCCOLIMALIHS.



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

XUMHUYECKHUE

peakuuu B
pacTBopax»
OO6mias
XapaKTepreTika bubmuoreka [JOK
18 FaJIoreHoB. https://m.edso00.ru/00ad
Xm\fI/IquKI/Ie dfe?
CBOMCTBA Ha T
MpUMeEpeE XJIopa
XJ1I0pOBOAOPO.
Consanas KucJIoTa, Bubnorexa LIOK
19 XUMHACCKHE https://m.edso0.ru/00ad
CBOICTBA, 0104
MOJy4YEHHE, E—
MIPUMEHEHHE
[IpakTuueckas
pabora Ne 2 o bubnuorexa [JOK
20 TeMe(d}OqueHHe https://m.edsoo.ru/00ad
CONSHOH KHCIOTE, 6348
u3yyeHue eé —
CBOICTBY
Breraucnenus 1o
YPaBHCHILIM bubnuorexa [IOK
21 XHMITCCICHX https://m.edso00.ru/00ad
peakuui, eciu 0488
OJIH U3 PEareHTOB —
JIaH B U30BITKE
Obmias bu6mmoreka [IOK
22 XapaKTepreTuia https://m.edso00.ru/00ad
sneMeHTOoB VIA- o643
TPYIITIBI B
Annorpomnssie
MoaupUKaIIu
CCPHI. HafcomneHHe bubnnoreka [JOK
23 cepermee https://m.edsoo.ru/00ad
COCIMHCHHI B 0643
MpUpPO/IE. E—
XuMuyeckme
CBOMCTBA CEpBI
CepoBonopon,
CTpOEHUE, bubnmoreka [JOK
24 busnueckue u https://m.edsoo.ru/00ad
XUMHYECKHE e802
CBOMCTBaA
Qe Bumores 110K
25 ’ https://m.edsoo.ru/00ad

¢buznueckue u
XUMHYECKHE

ea28



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

CBOMCTBA,
MIPUMEHEHHE

XuMmudeckue
peaKkIuu, JiexKanmue
B OCHOBE
MIPOMBILIICHHOTO
crocoba
IIOJIyYEHUS CEPHOU

bubmuoreka [JOK

26 KHUCIIOTBI. https://m.edsoo.ru/00ad
XuMuueckoe ec8a
3arpsi3HEHUE
OKpYy>Karolen
cpelbl
COCIMHCHUSIMU
cepbl
BLIqHCHeUHHe bubnuorexa [JOK
27 MACCOBOH /101 https://m.edsoo.ru/00ad
BBIX0/1a MTPOIYKTa ec8a
peakuuun -
O6mmas
XapaKTEePUCTHKA
anemeHToB VA-
rpynmnsl. A30T, bubnnorexa [HOK
28 pacrpocTpaHeHHe https://m.edsoo.ru/00ad
B IIPUPO/IE, eeab
¢dusnyeckue u
XUMHUYECKUE
CBOMCTBA
AmMmuak, ero
(pusmeciue u bubnnoreka [JOK
29 XUMITICCIHE https://m.edsoo.ru/00ad
CBOICTBA, £004
MOJIyYEHUE U —
MIPUMEHEHHE
[IpakTnueckas
pabora No 3 mo bubnuotexa [JOK
30 reme «lonyuenne https://m.edso0.ru/00ad
aMMHaKa, £180
H3y4YECHHUE €TI0 T
CBOWCTB»
A30THas KUCIOTa, Bubnmorexa [TOK
31 ¢¢ pusmieckue u https://m.edsoo.ru/00ad
XHMIYECKHE £306
CBOICTBA -
Hcnonb3oBanue § BuGmmotexa LIOK
32 HHTPATOB 1 COJICH https://m.edsoo.ru/00ad
aMMOHUS B

Ka4deCTBE

f518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

33

MUHEPATBHBIX
yA0OpeHUA.
XumMuyeckoe
3arpsi3HEHUE
OKpYy>Karolen
Cpelbl
COCTMHEHUSIMU
azoTa

dochop. Okcnn
docdopa (V) u
dbochopuas
KHCIIOTA,
(dbuznveckue u
XUMHUYECKHE
CBOICTBA,
MOJTyYeHUE

bubmuorexa [JOK
https://m.edsoo.ru/00ad
f68a

34

Hcnonn3oBanme
docdaros B
Ka4yeCcTBE
MUHEPaATbHBIX
yIoOpeHuit.
3arpsi3HeHue
HIPUPOIHOMN CpeIbl
dbocharamu

bubmuorexa [JOK
https://m.edsoo.ru/00ad
fc20

35

36

37

38

Yraepon,
pacrpocTpaHeHue
B IIpUpPO/IE,
¢dusnyeckue u
XUMHUYECKUE
CBOMCTBA

Oxkcuasl yriaepona,
ux Qusnyeckue u
XUMUYECKUE
CBOMCTBA.
DKOJIOTHYECKHUE
poOJIEMBI,
CBS3aHHBIE C
OKCHJIOM YTJiepoJa
(V)

YroapHasa KUciora
" e€ conu

IIpaxTrueckas
pabota Ne 4 o
teMe "[lonydenne
YTJIEKUCIIOrO Trasa.
KauecTBeHHas
peakuus Ha

bu6mmoreka [JOK
https://m.edsoo.ru/00ad
fd9c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
febe

bubmuoreka [JOK
https://m.edsoo.ru/00ae
006¢

bubmuorexa [JOK
https://m.edsoo.ru/00ae
027e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

kapOoHaT-uoH"

[TepBonauasibHBIE
MOHATHS 00 bubmuoreka [JOK
39 OPTAHITHICCKIX https://m.edsoo.ru/00ae
BEIIIECTBAX KakK O
054e
COCIMHCHHIX
yriepoja
KpeMHuii i ero bu6mmoreka [IOK
40 S https://m.edsoo.ru/00ae
080a
[IpakTnueckas
paborta Ne 5.
Peenne bubmuoreka [JOK
41 JKCIICPUMCHTATIBH https://m.edsoo.ru/00ae
BIX 3aJ1a4 110 TEME
y 0Obf2
«Baxneiimue
HEMETaJUIBl U UX
COCIUHEHUS»
KonTponbhas
pabota Ne3 o bubmmoreka [JOK
42 TeMe «Baxxueiinme https://m.edsoo.ru/00ae
HEMETAIUIBI ¥ UX 0el8
COCIUHEHUS»
O6mmas
XapaKTEePUCTHKA
XUMHYECKUX
3JIEMEHTOB —
ﬁggnopiecxaﬂ bu6mmoreka [IOK
43 CBAE 11 https://m.edsoo.ru/00ae
103e
MeTaJTHYeCKast
KpUCTaJUTMYECKas
pemeéTKa.
duznueckue
CBOMCTBa METAJIOB
XuMHYecKue
CBOICTBa
METaJIOB. bubnuorexa [JOK
44 DNEeKTPOXUMHUECK https://m.edsoo.ru/00ae
uii psint 1156
HaIpsHKEHUN
METAIIJIOB
OO6mme crmocoObl
HOTY4EHHS bubnunorexa [IOK
45 METAILIOB. https://m.edsoo.ru/00ae
CnnaBsl.

Brruucienusa nmo
YpPaBHEHUSAM
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https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

XUMHNYCCKUX
peakuuii, eciu
OJIUH U3 PEareHTOB
COJICPKUT IIPUMECH

Ilonstue o bu6mmoreka [IOK
46 KOppO3UH https://m.edsoo.ru/00ae
METAJIJI0B 1278
bu6mmoreka [IOK
47 Mmeigﬁiglﬂe https://m.edsoo.ru/00ae
14b2
Oxkcuabl u bubnmoreka [JOK
48 THIPOKCHIBI https://m.edsoo.ru/00ae
HATpHsI U Kausl 14b2
[lenounozemenbH bubnuorexa [JOK
49 bI€ METAJLIBI — https://m.edsoo.ru/00ae
KaJIBLIUI U MarHum 15e8
Baxmnetimue bu6mmoreka [IOK
50 COEUHEHHS https://m.edsoo.ru/00ae
KaJIbLHUs 15e8
O06o0061IeHuE U
51 cUcTEMaTHU3alHsA
3HAHUH
JKécTkocTh BOJBI U bu6mmoreka [IOK
52 CIIOCOOBI €€ https://m.edsoo.ru/00ae
yCTpaHEHUS 1886
IIpaxTrueckas
paborta Ne 6 o bubnuotexa [JOK
53 teMe "YKécTkocTh https://m.edso00.ru/00ae
BOJBI M METOIBI €€ lae8
yCTpaHeHus"
bu6mmoreka [JOK
54 AroMuHUR https://m.edsoo.ru/00ae
1c64
AmdorepHble bubnuoreka [IOK
55 CBOMCTBA OKCHA H https://m.edsoo.ru/00ae
TUAPOKCH]IA 1c64
bubmuorexa [JOK
56 Keneso https://m.edsoo.ru/00ae
1d86
Oxcnnl, Bu6miorexa IIOK
57 THPOKCHIIBT 1 https://m.edso00.ru/00ae
comu xenesa (I) u
35€e6
xenesa (1)
O06o061eHue u
58 CHCTEMATH3AIH
3HAHUM
59 [IpakTnueckas bubnuorexa [IOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

pabota Ne 7.
Pemenne
AKCIIEPUMEHTAJIbH
BIX 3a/a4 I10 TEME
«Baxxneimue
METaJUIbI U UX
COCIMHCHUS

https://m.edsoo.ru/00ae
3de8

Breraucnenus 1o
YpPaBHEHUAM
XHUMHYECKHUX
peakuuii, eciu
OJINH U3 pEarcHTOB
JIaH B U30BITKE UJIN

bu6mmoreka [IOK

60 conepHT https://m.edsoo.ru/00ae
MIPUMECH. 1750
Brruucienus
MAacCOBOH 0N
BBIXOJIa MPOJTyKTa
peakiuu
O0600611eHE U
61 cUCTEMAaTHU3alHsA
3HaHUU
KoHntposbHas
pabota Ne4 o
62 TeMme «Baxueiimme
METAJUIBI U UX
COEIMHEHND)
EZITHG;;T;EL?B bu6mmoreka [IOK
63 OBCETHEBHOIH https://m.edsoo.ru/00ae
’KU3HH YEI0BEKA 350
Xmecroe BuGmnorexa [IOK
64 oKpyKaromIei https://m.edsoo.ru/00ae
CpeIIbI 4210
PE;I;;I(EZHH i bubmuorexa [JOK
65 EKOHOFquCKHX https://m.edsoo0.ru/00ae
npobiem 4270
g%fg;‘j;ﬁeyﬁ‘m' Bubmorexa [IOK
66 CHCTeMATH3AMIS https://m.edsoo.ru/00ae
3HAHUH 0dOa
g?jg;izﬁeyEOK' bubnmoreka [JOK
67 JE A —— https://m.edsoo.ru/00ad
3HaHUHU b33c
68 PesepBHEII ypoK. bubmmoreka [JOK



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

O060061eHue u https://m.edso0.ru/00ad
cucTeMaTH3aIus 9ch2
3HAHUH

OBHIEE KOJIMYECTBO

YACOB IIO 68 4 7

ITPOI'PAMME



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

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A., AKIHOHEPHOE
obmectBo «M3narenbctBo «IIpocBereHues»

» Xumus, 9 xinacce/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKunoHepHOe
obmectBo «M3marenbeTBo «IIpocBereHues»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

» ['abpuensn O. C., bepé3kun I1. H. u ap. Xumust. KoHTponbpHBIE U TPOBEPOYHBIE PAOOTHI. 8
kiacc. — M.: [lpoda, 2014.

 ['abpuensn O. C., bepé3kun I1. H. u ap. Xumusi. KoHTposbHBIC U TPOBEPOYHBIC PaOOTHI. 9
kiacc. — M.: llpoda, 2014; Xumus B Tectax, 3a1a4ax u ynpaxHeHusx. 9 knacc (aBropsl O.
C. I'abpuensu, 1. B. Tpery6uak).

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
UHTEPHET
bu6mmoreka [IOK



