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HOSACHUTEJ/IBHAS 3AITNCKA

[Iporpamma 1Mo XMMHUM Ha YPOBHE OCHOBHOTO 0OIIEro oOpa30oBaHHs COCTAaBJICHA HAa OCHOBE TPEOOBAHUI K
pe3ysibTaTaM ~OCBOCHMS OCHOBHOH  00pa3oBaTejbHONW NpOrpaMMbl  OCHOBHOrO  oOmiero o0OpasoBaHus,
npencraBieHabXx B PI'OC OO0, a Taxke Ha OCHOBE (enepasbHON pabodeil MporpaMMbl BOCIIUTAHUS B C YUETOM
KOHIICTIITNH TIPETIofaBaHusl y4deOHOro mpeaMmera «XWMHUS» B 00pa3oBaTENbHBIX OpraHM3amuax Poccuiickoit
®denepanuu.

[Iporpamma o XxuMuu Aa€T NMpeAcTaBlICHHUE O LEJsX, o0Ieil crpaTterun 00y4eHus, BOCHUTaHNS U Pa3BUTHS
00ydJaromuxcsi CpeICTBaMH Y4eOHOrO TIpeIMeTa, YCTAHABIMBACT 00sA3aTEIbHOE MPEAMETHOE COAEpIKaHuUE,
InpeaycMaTpUBaeT paclpefesieHue ero Mo KjaccaM U CTPYKTYpHpPOBAaHHE IO pasfesiaM U TeMaM IpOorpaMMsbl IO
XUMMH, OINpenAenseT KOJIMYECTBEHHBIE M KAueCTBCHHBIE XapaKTEPUCTUKH COJIEP)KaHUS, PEKOMEHIYEMYIO
MOCJICI0BATENILHOCTD M3Y9EHHS XUMHH C yYETOM MEXIPEAMETHBIX 1 BHYTPUIIPEIMETHBIX CBSI3€H, IOTHKN y4eOHOTO
Iporecca, BO3PACTHBIX OCOOEHHOCTEW OOYYaroIIMXCs, ONPENEsieT BO3MOXHOCTH IpEAMETa Ui pealn3alliuu
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW MpPOrpaMMbl Ha ypOBHE OCHOBHOT'O OOIIEro
o0pa3oBaHMs, a Takke TpeOOBaHMI K pe3yiabTaTaM OOYUYEHHs] XMMHH HAa YPOBHE IIeleH H3Y4eHUs NpeaMeTa H
OCHOBHBIX BHJIOB y4eOHO-TTO3HABATEIbHON AESTEIBHOCTH 00YJaIOIIErocs 0 OCBOCHUIO YI€OHOTO COIEpKaHNU.

3HaHHME XUMHUU CIY>)KUT OCHOBOIT [1s1 JOPMHUPOBaHMST MUPOBO33PEHHSI 00Y4aIOIIErocs], €ro MPeJICTaBICHUH O
MaTepuaJbHOM €JMHCTBE MHpa, BaXKHYIO pOJIb UrpaloT  (QOpMHUpyeMble XUMHEH IpPEACTaBICHUS O
B3aMMOIIPEBPALICHUSIX 3HEPTHU M 00 3BOJIOIHMM BEUIECTB B IPHPOAE, O MYTIX PEIICHHS II00aNbHBIX MpoOIeM
YCTOWYUBOTO PA3BHUTHSI YEJIOBEUECTBA — CHIPHEBOM, DHEPTEeTUUECKOW, MUINEBON M HKOJOTMYECKOl 0e30macHOCTH,
mpo6ieM 3paBOOXpaHEHHSI.

N3yuyenune xumuu:

CIOCOOCTBYET peasM3alliyl BO3MOXKHOCTEH JUIA CaMOpa3BUTHS W (pOpPMHPOBAHMS KyJIbTYphl JTMIHOCTH, €&
o0r1elt 1 QyHKIIMOHAIBHON TPAMOTHOCTH;

BHOCHT BKJIaJ B (hOopMHpOBaHHME MBINUICHUS W TBOPYECKHX CIHOCOOHOCTEH OOYdYaroIUXCs, HABHIKOB HX
CaMOCTOATENbHON yueOHOH IesSTEeNbHOCTH, SKCIICPUMEHTAIBHBIX M UCCIIEI0BATENbCKUX YMEHUH, HEOOXOIUMBIX KaK
B TIOBCEJIHEBHOM JKHM3HHU, TaK U B IPOGECCUOHATIBHON 1A TEIbHOCTH;

3HAaKOMHUT CO CHEUU(HUKOI HAyYHOTO MBIIIJICHUS, 3aKJIaJbIBACT OCHOBBI LIEJIOCTHOTO B3IUIsIa Ha €IMHCTBO
NPUPOJBI U YENIOBEKA, SBIACTCS OTBETCTBEHHBIM 3TalloM B (JOPMHPOBAHWM €CTECTBEHHO--HAYYHOH IPaMOTHOCTH
00yJaroIuXCs;

croco0cTByeT pOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K IPUPOJE, K
YeJIOBEKY, BHOCHUT CBOH BKJIAJl B 3KOJIOTHYECKOE 00pa30BaHNE O0YJaIOIIUXCSL.

JlaHHBIE HampaBIeHUS B 00YYEHUN XUMHUN 00ECIEUYNBAIOTCS CIIENN(HUKOIN coepKaHus yueOHOTo IpeaMeTa,
KOTOPBIH SBJIAETCS MeJarorndecky aJanTUpOBaHHBIM OTpaKeHHEM 0a30BOil HAyKM XMMHHU Ha ONPe/IeIEHHOM dTare
€€ pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00mIET0 0Opa3oBaHUs OPHUEHTHPOBAH HA OCBOCHHE OOYYarOIIMMUCS
CHCTEMBI IIePBOHAYAIBHBIX MOHATHH XMMHH, OCHOB HEOPTaHHYECKOM XUMHMH U HEKOTOPBIX OTIACJIBHBIX 3HAUYMMBIX
HNOHATUHA OPraHUYECKON XUMUHU.

CrpyKTypa coJep)kKaHHs NPOrpaMMbl 0 XMMHH C(HOPMHpPOBaHAa Ha OCHOBE CHCTEMHOTO IoJXoja K eé
n3ydenuto. ConepkaHnue CKIAJbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM 3JIEMEHTE M BELIECTBE M CHCTEMBI
MOHATUH 0 XUMHYecKor peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHM30BaHBI 10 MPUHIIMIY HOCIIEN0BATELHOTO
pa3BUTHsI 3HAaHWH HA OCHOBE TEOPETHIECKHUX MPECTABICHUI pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnoauyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUH;

— Y4€HHs O CTPOCHUH aTOMa U XMMHUECKOH CBSI3H;

— MpEeJCTaBICHUH 00 3JIEKTPOIIMTHIECKON INCCONMAIINH BEIIECTB B pPaCTBOpaXx.

Teopernuecke 3HaHUSI PACCMATPUBAIOTCS Ha OCHOBE SMITMPUYECKH MOJIYUYEHHBIX M OCMBICIEHHBIX (DaKTOB,
pa3BHBAIOTCS [OCJIEJOBATE]IbHO OT OJHOTO YPOBHS K JAPYrOMY, BBINOJHSS (QYHKIMH OOBSICHEHUS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOGHUS U BO3MOXKHOCTEH MPAKTHUECKOrO NMPUMEHEHHS M TOIYyYeHUs U3y4daeMbIX
BEIIECTB.

OcBoeHHEe MPOTPAMMBI MO XHMHH CIIOCOOCTBYeT (DOPMHUPOBAHHIO WPEACTABICHUS O XHUMHUYECKOH
COCTaBIIAIOLIEH HAYYHOM KapTUHBI MHUPA B JIOTHKE €€ CUCTEMHOW MPHUPOJIbL, LIEHHOCTHOTO OTHOIIEHUS K HAYYHOMY
3HAHUIO U METOJaM IMO3HAHUS B Hayke. M3ydyeHue XMMHUU NPOUCXOIUT C TPHUBICUYEHUEM 3HAHUHM U3 paHee
M3yYeHHBIX y4eOHBIX mpeameToB: «OKpyxaromuii Mup», «bnonorusa. 5—7 kimacceny u «Puznka. 7 Kimacc.

IIpr w3ydeHNMM XMMHH TPOUCXOAWT (OPMHPOBAHHE 3HAHUII OCHOB XMMHUYECKOW HAyKH Kak o001acTh
COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUUECKON NEATEIbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOMH
KyJIbTYpHl. 3a/1a4a y4eOHOro IpeaAMeTa COCTOMT B ()OPMUPOBAHUM CHCTEMbl XMMUYECKHX 3HAHUH — Ba)KHEHIIHNX
(hakTOB, TOHSTHI, 3aKOHOB W TEOPETHYECKHX TIOJIO)KEHUH, JOCTYMHBIX O000OIIEHUH MHUPOBO33PEHYECKOTO
Xapakrepa, s3blKa HayKd, B MPHOOIIECHUN K HAayYHBIM METOJaM IO3HAHMS NPH M3YYCHHH BEIIECTB U XMMUYECKUX



peakuii, B (GOPMUPOBAHNN W PAa3BUTHH MO3HABATEIBHBIX YMEHUH W MX NMPUMEHEHNH B Y4eOHO-TTO3HABATEIEHON U
y49e0HO-HUCCIIeIOBATEIECKOW  NIESITeIbHOCTH, OCBOCHHHM TMpaBMI Oe30macHOro oOpamieHus ¢ BEIIECTBAMH B
MOBCEHEBHOM KU3HHU.

IIpr m3ydeHNM XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE 3HAUCHHUE MPHOOPENTH Takue
e, KaK:

— (opMHpPOBaHUE MHTEIJICKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM000pa30BaHUIO, COTPYAHHYECTBY,
CaMOCTOSATEILHOMY IIPUHSTHIO PEIICHUH, CIIOCOOHOH aganTHPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSM XKHU3HU;

— HanpaBJIeHHOCTh OOYy4YEeHWs Ha CHUCTEMAaTHYeCKOe NPHOOLIeHHE OOy4alolmMxcs K CaMOCTOSTEIbHON
MO3HABATEIIFHOW [NIEATENHPHOCTH, HAyYHBIM METOAaM IIO3HAaHWS, (OPMHUPYIOIIMM MOTHBAIlMI0 U pPa3BUTHE
CIIOCOOHOCTEN K XMMHUH;

— obecriedeHue YCJIOBHUH, CIIOCOOCTBYIOIIMX NPHOOPETEHUIO OOYYAIOIIMMHKCS OIbITa Pa3HOOOpa3HOU
JIeSITeIbHOCTH, IIO3HAHWS M CaMOIO3HAHUs, KIIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETCHLHUH), HMEIOLIUX
YHHMBEpCAJIbHOE 3HaUCHHE AJIS Pa3IMYHBIX BUIOB AEATEIBHOCTY;

— ¢opmupoBanmne obmel QpyHKIMOHAIEHOW M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM YHCJE yMEHHUI
OOBSICHATH W OICHHUBATH SIBIICHHSI OKPYKAIOIIEr0 MHpA, WCIIONB3YsI 3HAHUS U OIBIT, TOIYYEHHBIC MPH H3yYCHUU
XMMUH, IPUMEHSTh UX [IPU PEIICHUH MPoOIeM B HOBCETHEBHOU JKU3HH M TPYIOBOH JAEATEIBHOCTH;

— QopMupoBaHue y OOYYalOMIMXCS TYMAaHHCTHYECKUX OTHOIICHHH, IMOHMMAaHMS IIEHHOCTH XUMHYECKUX
3HAHUH ISl BBIPAOOTKH JKOJIOTHYECKHU IeJIeCO00Pa3HOro MOBEJCHUS B OBITY M TPYAOBOH JAEATEIBHOCTH B LIEISIX
COXpPaHECHHS CBOCTO 3IO0POBBS M OKPY’KAIOIIEeH IPUPOTHON CPEIBl;

— pa3BUTHE MOTHBalMU K OOy4YEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIMTAHHIO Ha OCHOBE
YCBOCHUS OOIIEYENIOBEUYECKMX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQUIS M HaNpaBICHHOCTH
JlanbHEHIero o0y4eHus.

OO0mee 9mcnO 9acoB, OTBENEHHBIX U HM3YYCHHS XMMHHA Ha YPOBHE OCHOBHOTO O0INEro oOpa3oBaHUS,
cocraBiseT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJIeN0), B 9 kitacce — 68 gacoB (2 yaca B HEJICITIO).



COJEP KAHUE OBYYEHUS

8 KJIACC

IlepBoHavanbHBIE XUMUYECKHE TOHATHS

IIpeamer xumuu. Poiab XMMHUM B )KM3HM 4esloBeKa. XUMHUS B cucTeMe Hayk. Tena u Bemecta. dusnueckue
CBOICTBA BEIIECTB. ATperaTHoe cOCTOsTHHE BemiecTB. [IoHATHE 0 MeTogax MO3HAHUS B XUMHUH. UHCTHIE BEIIECTBA U
cmecu. CrocoObl pa3JieNieHns: cMecen.

ATOMBI M MOJIEKYJIbl. XMMHUYECKHE dieMeHThl. CHMBOJIBI XUMHYECKUX 3JeMEHTOB. [IpOCThIE U CIIOKHBIE
BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YICHHUE.

Xumnueckast ¢opmyna. BaleHTHOCTh aTOMOB XMMHYECKHX D3JEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemlectB. OTHOCUTENbHAST aTOMHasi Macca. OTHOCHTENbHAsE MOJIEKYJIsIpHas Macca. MaccoBasi oIl XUMHYECKOTO
3JIEMEHTa B COCAMHCHUM.

KonunuectBo BemectBa. Mousb. MoisipHast macca. B3auMocCBsI3b KOIMUYECTBA, MAacChl U YHCIA CTPYKTYPHBIX
e/IMHMII BelecTBa. Pacuérsl mo opMysiaM XUMHYECKUX COEANHEHUH.

duznyeckue W XUMHYECKUE SIBICHHS. XHUMHUYECKas peakuus W e€ NMpHU3HAKH. 3aKOH COXPAaHEHHsS MacChl
BeIIecTB. XUMHUUecKne ypaBHeHU. Kiaccudukanms XUMHUIeCKNX peaknii (COeANHEHS, Pa3IIOKEHHS, 3aMeIIeHNs,
oOMeHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOH IIOCYAOH, mpaBmiamMu pabOTHl B Jabopatopud M TpuUEMaMu oOpamieHus ¢
nmabopaTOpHEIM 000PYIOBaHHEM, N3yUCHHUE U OTHCAHNE (H3NUECKUX CBOMCTB 00pa3[0B HEOPTaHUIECKUX BEIIECTB,
HaOmonenue Gusnueckux (IMIaBjIeHUE BOCKA, TasHUE JIbA, PACTHPaHHE caxapa B CTYIKE, KUIICHUE U KOHICHCAIHs
BOJBI) M XUMHUYECKUX (TOPCHHE CBEUH, NMPOKATMBAHHE METHOW IMPOBOJOKH, B3aMMOACWCTBHE Mela C KHUCIIOTOMH)
SBIICHUN, HAONIONCHWE W OIMCAaHWE IPU3HAKOB MPOTEKAHMSA XUMUYECKHX peaknuil (pa3loKeHHe caxapa,
B3aUMOJICHICTBUE CEPHOM KHCJIOTHI C XJIOpuaoM Oapwus, pasnoxeHue ruapokcuaa meau (1) nmpu HarpeBaHwuwy,
B3aMMOJIeHCTBHE JKene3a ¢ pacTBopoM coiu menu (1), m3ydenue crnocoGoB paszieneHus cMecel: C MOMOIIbIO
MarHuTa, QUIBTPOBaHNE, BHITAPHBAHNE, TUCTHIULILUA, XpoMaTorpadus, MpOoBeICHNE OYNCTKH TTOBAPESHHON COJIH,
HaOJIOZIGHNEe M OIMCAHUE pe3YNbTaTOB IPOBEICHUS OIBITA, HWUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUs] Macchl,
co3/1aHue MoJIesIell MONEKYI (IIapOCTEPIKHEBBIX).

Baskneiilue npeacraBuTe M HEOPraHMYeCKMX BelleCTB

Bosmyx — cmechr rasoB. CocrtaB Bo3myxa. Kucmopony — sieMeHT W mpocToe BemecTBo. Haxoknenune
KUCIIOPOAa B MpUpoje, (GHU3MYeCKMe W XHMHUUYECKHe cBoicTBa (peakuuu ropenwms). Oxcunsl. [Ipumenenue
kucinopoaa. CrocoOBl MONyYeHHs KHCIOpoJa B J1a0OpaTopud W MPOMBIIUICHHOCTH. KpyroBopoT kuciopona B
npupozae. O30H — aITIOTPOIHAS MOJU(PHUKALINS KACIOPOIA.

TemnoBoit 3ddexT XUMHYECKOH peakuuH, TEPMOXMMHYECKHE YypaBHEHHS, JK30- M OJHAOTEPMHYECKHE
peakuuu. TomnuBo: yroib M MeTaH. 3arpsi3HEHHWE BO3/1yXa, YCWIEHHE NapHUKOBOro 3(¢exTa, paspylieHue
030HOBOTO CIIOA.

Bonopox — snemeHT u mpocToe BemecTBo. HaxoxxaeHne Bogopoaa B Mpupoje, GU3NIeCKUe U XUMUICCKUE
CBOICTBa, MPUMEHEHHE, CIIOCOOBI oTydeHusI. KUCIOTHI U COH.

MonsipHbIif 006EM Ta30B. Pacy&ThI 10 XMMUYECKUM ypaBHEHUSIM.

Omnueckue CBOWCTBa BONBL. Boma kak pacTBopurenb. PacTtBopel. HacwllieHHBIE W HEHACHIICHHBIC
pacTBOpbl. PacTBOpUMOCTh BemIeCcTB B BoAe. MaccoBas A0S BEIIeCTBA B pacTBOpe. XMMHUYECKHE CBONCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NIpUpoAe W B XKHU3HH uesoBeka. KpyroBopoT Boxael B MpHupoje. 3arpsi3HEHHE
TMPUPOAHEIX BoJ. OXpaHa U OYHCTKA IPUPOTHBIX BOJ.

Knaccudukanus Heopranmueckux coeguHeHuit. Oxcunbl. Knmaccudukamms okcugoB: coieoOpasyromiye
(ocHOBHBIC, KHCIOTHBIE, aMm@oTepHble) U HeconeoOpasytone. Homenknatypa okxcumoB. Dusmdeckue wu
XIUMHYECKIE CBOWCTBA OKCHAOB. [lomydeHrne OKCHIOB.

OcHoBanms. Krnaccupukarust OCHOBaHHMU: INENOYM W HEPACTBOPUMBIC OCHOBaHHA. HoMeHKmaTypa
ocHOBaHUU. PU3NUECKUE U XUMUUECKUE CBOMCTBA OCHOBaHUMU. [lonyyeHne ocHOBaHUM.

Kucnotsl. Kimaccuduxanus xucnor. Homenknatypa kucinoT. @u3ndeckie 1 XUMHIECKUE CBOMCTBA KUCIIOT.
Psn aktuBHocTn meramioB H. H. bekerosa. [lonyuenue kucior.

Coym. Homenknartypa coneld. @u3ndeckre 1 XUMUYeCKHe CBOHUCTBa coneil. [lomyduenune comeit.

I'eneTnuyeckas cBsI3b MEXKAY Ki1acCaM HEOPTraHNMYCCKUX COGHHHGHHﬁ.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEAEICHNE COAEP)KaHUs KHCIOPoaa B BO3AyXe, MOIy4YeHHE, COOMpaHNe, paclio3HaBaHHE 1
M3y4YeHHE CBOMCTB KHUCIOPO/Ia, HAOMIOIeHHE B3aNMO/ICHCTBHS BEIIECTB C KUCIOPOJIOM U YCIOBUS BOSHUKHOBEHHS U
NpeKpalieHns TopeHus (Ioxkapa), O3HaKOMJIEHHE C o0pa3lamMH OKCHJIOB M OIHMCAaHHE HX CBOMCTB, IOJydYeHHE,
cobupaHue, pacro3HaBaHUE ¥ M3yUeHHE CBOICTB BOJOpO/a (TOpeHHe), B3aNMO/ICHCTBIE BOJIOPO/A C OKCHIOM MEIH
(I1) (BO3MOXKHO WCIIONB30BAHIE BHICOMATEPHAIOB), HAOIOMCHHE O0pa3lOB BEMIECTB KOJHYECTBOM | MOIb,
Uccie0BaHNe 0COOEHHOCTEH PacTBOPEHMS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO, IPUTOTOBJICHHE PAaCTBOPOB C
orpeIeIEHHON MaccoBOM JoJield pacTBOPEHHOTO BEIECTBA, B3aMMOJCHCTBHE BOABI C METAUIaMU (HAaTpHEM H
KanmpIiueM) (BO3MOXKHO HCTIOJIh30BaHUE BHJICOMATEPUANIOB), HWCCIEIOBaHHWE OOPA3IOB HEOPTaHMUECKHX BEIIECTB



Pa3IMYHBIX KJIACCOB, HAOMIOJCHHE W3MEHEHHS OKPAaCKH WHAWKATOPOB B PAacCTBOPAxX KHUCIOT W IIEJOYEH, N3ydeHHE
B3aumoeiicTBus okcuaa meau (I1) ¢ pacTBopom cepHOM KUCIIOTHI, KHCIOT C METalIaMH, PEakIuil HeHTpaau3aium,
MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAaHHI, BBITECHEHHE OJHOrO MeETalga APYTUM U3 PAcTBOpa COJM, pEIICHHUE
SKCHEPUMEHTANBHBIX 33/1a4 110 TeMe «BakHeilnue ki1accbl HEOPraHUYECKUX COETUHEHUI.

Hepuonnyeckuii 3akoH u Ilepuoamueckass cucrema xumudeckux djemeHtoB . M. MenpgeineeBa.
Crpoenue aToMoB. XuMH4ecKas CBs3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIHHA

[lepBble mOMBITKK KiacCH(UKALUK XUMHUYECKHX DSJIEMEHTOB. [lOHsATHE O Tpynmax CXOIHBIX 3JIEMEHTOB
(memodHBIe W IIEIIOYHO3EMENBHBIC METAJUIBl, TaJOTCHBI, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpHIE OOpa3yloT
aM(pOTepHBIC OKCHIBI ¥ THIPOKCH/IBI.

Ilepuonuueckuit 3akoH. Ilepuoanueckas cuctema xumuyeckux osnemeHtoB JI. WM. Mengeneesa.
KopoTkomepronnas u mamuHHONEpHonHas ¢opmbl [leprnommdeckold cuCTeMbl XHMHYecKux siemeHToB [ U.
MengeneeBa. Ilepuonsl u rpynnbl. PU3MYECKUI CMBICT IMOPSAKOBOIO HOMEpPA, HOMEPOB INEPUONA WU TPYIIIBI
3J€MEHTA.

Crpoenne atomoB. CocTaB aTOMHbBIX siep. M3ortombl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JI0YeK
aToMOB HepBbIX 20 xumuueckux 3ieMeHToB Ilepuonmueckoil cucremsbl . M. MenpeneeBa. XapakTepuUCTHKa
XHMHUYECKOTO 3JIEMEHTA I10 ero nojioxeHuro B [lepuonnueckoii cucreme /. . Menzaeneesa.

3aKOHOMEPHOCTH  M3MEHEHHMs pajguyca aTOMOB  XUMMYECKHX  JJIEMEHTOB, METAUIMYEeCKUX U
HEMETAJTIMYECKUX CBOMCTB 10 rpyIIaM U epHoJaMm.

3nadyenne [lepmommdeckoro 3akoHa M Ilepmoguueckoi CHCTEMBl XMMHUYECKHX JIIEMEHTOB UL Pa3BUTHSA
Hayku U npakTtuku. J[. 1. MenneneeB — yu€HbIi U TpaKJaHUH.

Xummueckas cBsA3b. KoBaneHTHas (OJISIpHAS M HETIONSIPHAS) CBSI3b. DJIEKTPOOTPHUIATEIIEHOCTE XUMUICCKAX
3J€MEHTOB. VIOHHAas CBS3b.

CreneHb OKHCJICHUA. OKHCIINTENHHO--BOCCTAHOBUTEIbHBIE pcakuuu. Hpoueccm OKHMCJICHHUA u
BOoccTaHOBJIEHUA. OKUCIUTENHN U BOCCTAHOBUTEIIH.

Xumuuecxkuii 3kcnepumenm:

H3ydeHre 00pa3loB BEUIECCTB METAJUIOB W HEMETAIIOB, B3aMMOACHCTBIE THAPOKCHUIA IIMHKA C PACTBOPaMHU
KHCJIOT U menc)qeﬁ, MPOBCACHUC OIIBITOB, HWUIIOCTPUPYIOIIUX HNPUMEPBI OKHUCIUTCIBHO-BOCCTAHOBUTCIIbHBIX
peakmmii (TopeHne, peaKkiny Pa3IOKECHUS, COSTUHCHHS).

Mesicnpeomemnmnoie ceasu

Peanuzanuss MeXNpeAMETHBIX CBA3ed IpHM HU3yYEHMH XHMHUH B § Kjacce OCYIIECTBISIETCS uepes
HCIIOJIB30BAHUC KakK O6HII/IX €CTCCTBCHHO--HAaYYHbIX HOH)ITI/Iﬁ, TaKk Hu HOHﬂTHﬁ, SABJIAIOINIUXCS CHCTCMHBIMU JIA
OTIEJIbHBIX MPEAMETOB ECTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0I1IMe eCTeCTBEHHO--HAyYHBbIC MOHATHS: HAaydHBIA (DaKT, TUIOTE3a, TEOPHUs, 3aKOH, aHAIHM3, CHHTE3,
Ki1accuuKanus, NepuoMIHOCTh, HAaOI0ICHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE, H3MEPEHHE, MOJIEIb, SIBICHHE.

®uznka: MaTepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIWJ, U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJIA,
JNEKTPUYECKUI 3aps]], BEIIECTBO, TeNO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, ra3, (U3WYEeCKHE BEITHUIHEI,
€AMHUIIBI I3MEPEHHs, KOCMOC, TUIaHeThI, 3B€3/1p1, CoHIIE.

Buonorus: porocunres, aprxanue, dunocdepa.

Teorpadus: atmocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE TOPOMABI, MOJE3HBIC HCKOIMaeMbIC, TOILIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMUMHYeCKas peaKusi

Ilepnomuueckuit 3axoH. Ilepruonuueckas cuctema xummueckux snemeHnToB J[. M. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMepHOCTI/I B M3MEHEHUU CBOMCTB XMMHWYECKUX DJIEMEHTOB MEPBBIX TpéX MEPUOA0B, KaJIvA, KaJIbUA
U UX COEIMHEHUI B COOTBETCTBHUH C NIOJIOKEHUEM 3JIeMEHTOB B [leprouueckoil CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUYECKOW CBSI3U. THIIBI KPUCTAIMUECKHUX PEIIETOK, 3aBUCUMOCTh CBOWCTB
BEILIECTBA OT TUIA KPUCTAJUIMYECKOMN PEeIIETKH U BUAa XUMHUECKOH CBA3H.

Knaccudukammss W HOMEHKIATypa HEOPTaHHYECKHX BEIIECTB. XHMHYECKHE CBOMCTBAa BEIICCTB,
OTHOCSILIUXCSL K Pa3JIMYHBIM KJIACCaM HEOPraHMYECKUX COEIMHEHUH, TeHeTHYecKas CBSI3b HEOPraHUYEeCKUX
BEIIIECTB.

Krnaccudukanums XUMUYeCKHX peakluil M0 pa3iIMdYHBIM IpH3HAKaM (TI0 YHCIY W COCTaBY yYacTBYIOIIUX B
peaKLiK BEIIECTB, MO TEIJIOBOMY 3(GQEKTy, 0 M3MEHEHHUIO CTEINEHEH OKHCIEHUs XUMHYECKHX DJIEMEHTOB, IO
00paTUMOCTH, 110 YYacTHIO KaTalk3aTropa). DK30- U SHAOTEPMUUECKHE PEaKInH, TEPMOXUMHUIECKUE yPaBHEHHUSI.

Ilorsatne o ckOpoCTH XHMHYecKOoi peaknud. [loHsATHE 00 OOpaTHMBIX M HEOOPATUMBIX XHUMHUYECKHUX
peaxknusax. [IoHATHE O FOMOTEHHBIX M TeTepOreHHBIX peakuusx. [lonsatue o karanuse. IloHsATHE O XUMHUECKOM
paBHOBecHH. DaKTOPBL, BIUAOLINE HA CKOPOCTh XUMUYECKOH PEaKUU U MOJOKEHUE X MMUYECKOTO PABHOBECHSI.

OKHCIIUTENHHO-BOCCTAHOBUTEILHEIE peaknuu, BHGKTPOHHBIﬁ 0amaHC OKMCIIMTEIHHO-BOCCTAHOBUTEILHOM
peaKkuun. CocraBienue ypaBHeHI/Iﬁ OKHCJIIHUTCIBbHO--BOCCTAHOBUTCIIbHBIX peaKum‘/'I C HCIIOJB30BAHUEM METOAA
3JIEKTPOHHOTO OajaHca.

Teopus dIEKTPONIUTHYECKOW TUCCONMAIMH. OJEKTPOJIUTHI M HEdJIEKTPONUTHL. KaTHOHBI, aHWOHEI.
Mexanuzm JAucconuanum BEIECTB C PA3JIMYHBIMUA BUAAMU XxuMHu4eckoi cBs3u. CTerneHn aucconuanuu. CHiIbHBIE U
cy1a0bIe 3JIEKTPOJIUTEL.



Peaknuun noHHOTO OOMEHA. YCNOBHS TNMPOTEKAHWS PEAKIMii MOHHOTO OOMEHa, TOJHBIE M COKpaImEHHBIE
VWOHHBIE YypaBHeHHS peaknuid. CBOWCTBAa KHCJIOT, OCHOBAaHHMM ¥ CcOJIed B CBETe NPEICTABICHHNA 00
3MEeKTPOIUTUIECKOM qucconmanuy. KauecTBeHHble peakuyy Ha HOHBL [ToHATHE O rUIpONN3e CONEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C MOJESIMH KPUCTAIIIMYECKUX PEIMETOK HEOPTaHMYECKUX BELIECTB — METANIOB U
HEeMeTauIoB (rpadura M ajMasa), CIOKHBIX BEIIECTB (XJIOpHIa HAaTpHsl), UCCIEIOBaHNE 3aBHCHMOCTH CKOPOCTH
XMMHUYECKOH peakUuu OT BO3JCHCTBHS PAa3IMYHBIX (AKTOPOB, HCCIIENOBAHHE DIIEKTPONPOBOIHOCTH PAacTBOPOB
BEILIECTB, MpOLEcca OUCCOMMALMK KHCIOT, HieTo4eil M coiell (BO3MOXHO HCIIONIBb30BAaHHWE BUAEO MATEPHAIOB),
MPOBEICHHUE OIBITOB, HIUTIOCTPUPYIOIINX NMPHU3HAKH NMPOTEKAaHWUS PeakMii HOHHOTO oOMeHa (0Opa3oBaHME OcaiKa,
BBIJICJICHUE Ta3a, 00pa3oBaHUE BOJbI), ONBITOB, WUIIOCTPUPYIOUIMX HNPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peaknuu pas3lIoKECHUs, COCANHEHNS), PAacllO3HABAHNE HEOPTraHWYECKHX BELIECTB C IOMOILIBIO
Ka4eCTBEHHbIX PEaKINil Ha HOHBI, PEIICHUE HKCIIEPUMEHTAIBHBIX 3a1ad.

HemeTa/ibl 1 MX coeiMHEHUS

OOmmas xapakTepucTHKa rajgoreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpPHbIE CTENEHU OKUCIICHUS.
Crpoenne U (u3nYecKHe CBOWCTBA MPOCTHIX BELIECTB — TAJIOTCHOB. XMMHYECKHE CBOMCTBA Ha NPHMEpE Xjopa
(B3aumopelicTBHE C MeTajulaMH, HeMeTaljJaMH, Inenodamu). Xisoposogopoa. CoisHas KHUCIOTa, XUMHUYECKHE
CBOMCTBa, MOJy4YeHHE, NMpUMeHeHue. JleificTBue Xnopa M XJIOpOBOAOPOAA Ha OpPraHM3M deloBeka. BaxkHelue
XJIOPHIBI ¥ NX HAXOKACHHUE B IPUPOJIE.

O6mas xapakrepucTaka 31eMeHToB VIA-rpymmer. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEpHBIE CTETICHU
okucieHus. CrpoeHue M (u3MUEcKHe CBOMCTBAa INPOCTHIX BEHIECTB — KUCIOPOAa M Cepbl. AJUIOTPOIHBIC
MOIU(UKAIMK KUCIOpPOAa W Cephl. XHMMHYECKHE CBOWCTBAa cepbl. CepoBOAOpOX, CTpOCHHE, (PU3NYECKHE H
XUMHUUYECKHe cBOHCTBAa. OKCHABI Cepbl KaK NPEACTaBUTENN KHUCIOTHBIX OKCHAOB. CepHas KUCIO0Ta, GU3NYECKHE U
XMMHYECKHe CBOWCTBa (00IIMe Kak MPEeICTaBUTENs Kilacca KHUCJIOT M cnenuduyeckue). XUMHUYECKUE peakiny,
JIeKaIye B OCHOBE MPOMBIIIJIEHHOTO criocoba MoaydeHus cepHoil kucnotsl. I[IpuMenenue cepHoil kuciotsl. Conu
CEpHOIl KHCIIOTHI, Ka4eCTBEHHas peakiys Ha cyibdar-uoH. HaxoxaeHue cepsl M €€ COSAMHEHHH B TNPHUpPOJE.
XUMHYECKOE 3arps3HEHNE OKPYXAIOIMIEH CPeabl COSANHEHUSIMU Cephl (KUCIOTHBIC OXKIH, 3arpsA3HEHNE BO3IyXa U
BOJIOEMOB), CIIOCOOBI €ro TPEIOTBPAILCHHUS.

OOmas xapakrepucTuka 31eMeHTOB VA-Tpynnbsl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIC CTEHNECHU
OKHCJICHHS. A30T, pacmpocTpaHEHHE B NpHpoze, (HU3WUECKHe M XHMHUYEeCKHe cBoiictBa. KpyroBopor asora B
npupoje. AMMHAK, ero (hU3MUECKHe M XUMHYECKUE CBOICTBa, MojydeHue W npuMeHeHue. CoJlM aMMOHUS, WX
(usnyeckre U XUMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas: peaklusl Ha MOHBI aMMOHHS. A30THasl KHCIIOTa,
eé monyueHwe, (U3MUECKHE M XHMHUYECKHE CBOWCTBa (0OmME KakK MPEACTABUTENS Kiacca KHCIOT H
cnerduueckue). Micnons3oBaHUe HUTPATOB U COJIEH aMMOHHS B KaY€CTBE MUHEPAJIBHBIX YIOOpeHHH. XUMHYECKOe
3arps3HEHUE OKpYXarolell cpenbl COCTUHEHUSAMH a30Ta (KHUCIOTHBIE MOXAH, 3arpsi3HEHHWE BO3/1yXa, MOUYBHI U
BooémoB). Doctop, amroTpomHsie Momubukammm (ocdopa, pusmdecknme W XUMUYEecKHe CcBoicTBa. OKCHI
tdocdopa (V) u dpochopHas kucnora, pU3NIECKUE B XUMHICSCKIE CBOICTBa, TomydeHue. Mcnons3oBarne dpochaTo
B Ka4eCTBE MUHEPAIbHBIX YI00pEHUH.

OOmas xapakTepucTHka 35eMeHToB |V A-rpymmbsl. OcOOEHHOCTH CTPOCHHUsSI aTOMOB, XapaKTepHbIE CTEIEHU
OKHCJICHHS. YTIJIEpOoJ, JIOTPOITHbIE MOAM(HKAINY, PACHpOCTpaHEHHE B NPHpOJe, (U3NUECKHe M XHUMHYECKHE
cBoiictBa. Axcop6mms. Kpyroropor yriepona B mpupone. OKcuabl yriepoja, ux (U3M4ecKue M XUMHYECKHE
CBOWCTBa, JIeHiCTBHE Ha JKUBBIE OPTaHM3MBI, MOJyICHNE U MPUMEHEHHE. DKOJIOTHYeCKHe MPOoOIeMbl, CBSI3aHHBIE C
okcunoM yraepona (1V), rumoresa rimo0anbHOTO MOTETUICHUS KIMMATa, MApHUKOBBIN 3 (QeKT. YTobHas KACIOTa ’
e€ coaM, MX (U3MYECKHE U XUMHUYECKHE CBOMCTBA, MOJyueHHE M TNpHMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHbL. Vcnosp3oBanne kapOOHATOB B OBITY, MEHUIIUHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO3SIHCTBE.

[lepBoHauanpHBIe MOHATHS 00 OPraHMYECKHX BELIECTBaX KaK O COCIMHEHUSX yriepoxa (MeTaH, 3TaH,
STHWJIEH, aleTWIeH, A3TaHOJ, TJIMIEPHH, YKCYCHas KHCIOTa). [IpHpojaHBle HMCTOYHHUKH YTJIEBOJAOPOIOB (Yroiib,
NPUPOJHBIN Ta3, He(Th), MPOAYKTHI UX NepepadoTKH (OEH3UH), X POJIb B OBITY M MpoMbILIeHHOCTH. [loHsATHE O
OMONIOrMYecKN BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yrieBoJax — M MX POJH B JKU3HM uelloBeKa. MaTepuanbHoe
€/IMHCTBO OPTaHWYECKUX M HEOPTaHMYECKUX COCITMHEHHUH.

Kpemuni, ero ¢usnueckue u XUMHYECKHE CBOMCTBA, MOIydeHHEe M npuMeHeHne. CoeanHeHUs] KPeMHUS B
npupozae. Obuue npencrapieHus o6 oxcuae kpeMuus (1V) u kpemuueBoit kucinote. CHIMKATHI, UX UCIIOJIE30BaHNE
B ObITy, B NpPOMBIIUICHHOCTH. BakHelInne CTpoWTeNbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOH,
xerne300eToH. [1pobiieMbl 6e3011acHOTO UCII0JIB30BAHMSI CTPOUTENIBHBIX MaTEpPHUaIOB B IIOBCEAHEBHOM JKU3HH.

Xumuueckuii Ixcnepumenm:

n3y4deHHe 00pa3loB HEOPraHWYECKHX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, IPOBEAEHHE KayeCTBEHHBIX
peakuuii Ha XJIOPWA-MOHBI M HAOJIOJCHHWE NPU3HAKOB WX HPOTEKaHWS, ONBITHL, OTpakaroumme (U3HYECKHe M
XHUMHWYECKHE CBOMCTBA TAJOT€HOB M UX COCTUHEHNH (BOSMOXKHO HCIIOIH30BaHUE BHICOMATEPHAIIOB), O3HAKOMIICHHE
¢ oOpa3mamu XJIOpHIOB (TaJIOTEHUIOB), O3HAKOMIIEHHE ¢ oOpaslamMu cepbl U €€ COeNUHEHUSMH (BO3MOXHO
UCIIONIb30BAaHWE  BU/ICOMATEpHANIOB), HaONIOAEHHE TMpolecca OOyrJMBaHUS — caxapa MOJ  JAeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHON KHCIOTHI, H3y4YeHHE XHMHUYECKHX CBOWCTB pa30aBIeHHOW CEpPHOW KHCIOTHI,
MpOBE/IeHNE KaueCTBCHHOM peakIuy Ha cyib(haT-HOH M HaONIOoIeHNe NMpH3HaKa e€ MpOTEeKaHUs, O3HAKOMIICHHE C
¢usnueckuMu CBOMCTBaMM a30Ta, Gocdopa W HX COeTUHEHHH (BO3MOXKHO HCIOJIb30BAaHUE BHJICOMATEPHANIOB),



obOpasuamMu a30THBIX U (QOcHOPHBIX yHOOpEeHWH, MONydYeHHe, COOMpaHue, pacro3HaBaHUE W W3YyYCHHUE CBOWMCTB
aMMHaKa, MPOBEJCHHE KAYCCTBCHHBIX pPEAKNMii Ha MOH aMMOHHS M (QocdaT-MOH M HM3ydCHHE NPHU3HAKOB HX
NPOTEKaHUs, B3aMMOJCHCTBHE KOHLEHTPUPOBAHHON a30THOM KHCIOTBHI C MeAbl0 (BO3SMOJKHO HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB), M3YUCHHE MOJIeTIeH KPUCTAUIMYECKUX PEIETOK ajaMasa, rpadura, GpyiuiepeHa, 03HaKOMIICHHUE C
MPOLIECCOM aACOPOIMH PACTBOPEHHBIX BELIECTB aKTUBHPOBAHHBIM YITIEM M YCTPOHCTBOM MPOTHBOTa3a, IMOJIydeHHUE,
coOupaHue, pacro3HaBaHHE W W3y4YEHUE CBOWCTB YIJIEKHCIIOTO Ta3a, NPOBEACHHE KaueCTBEHHBIX pPEaklHuid Ha
KapOOHAT M CWJIMKAT-UOHBI M H3y4YEHUE NPHU3HAKOB WX MNPOTEKAHUS, 03HAKOMIICHHE C MPOIYKLUUEH CHIMKATHOM
MPOMBIIIICHHOCTH, PEIICHNE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHeHIne HeMeTalIbl U MX COCTUHEHHS.

MeTa/IbI M HX COEIMHEHHS

OOmmast XapakTepUCTUKAa XUMHYECKHMX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHMHM HX TIIOJIOXKEHHS B
Ilepuonnueckoii cucreme xummaeckux 3nemenToB J[. M. MenzneneeBa m cTpoeHus: atoMoB. CTpOCHHE METaJIIOB.
Mertamnmmieckass CBSI3p M MeTAUIMYECKas KPUCTAJUIMUECKas peméTKa. DIEKTPOXUMHUYECKUH pPsI HalpsDKeHUHA
MetauioB. du3nyeckre ¥ XMMHYECKUE CBOiicTBa MeTaisioB. OOmue crnocoObl mosydeHusi MetaioB. [lonsarue o
KOPPO3MH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alMTHl MX OT Koppo3uu. CruiaBel (CTanb, YyryH, JIOPaIOMHHUM,
OpoH3a) U UX MIPUMEHEHHE B OBITY W IPOMBIIIICHHOCTH.

[lenouynsie Metamibl: nonoxenue B [lepuoanueckoil cucreme xumuueckux 3nemeHToB /1. M. Menaeneesa,
CTPOCHUE UX aTOMOB, HaxOXKJeHHe B mpupoze. dPusndeckue U XUMHUYECKHE CBOWCTBA (Ha IpUMepe HATpus U
Kanust). OKCHAbl U THAPOKCHABI HATPHA U Kaius. [IpruMeHeHNe MEeN0YHbIX METAUIOB M UX COSTUHEHHH.

Ileno4Ho3eMeNbHBIE METAJUIBI MarHWN M KaJbLMi: MOJ0XKEHUE B IleprHoandeckoll CHCTEME XMMHYECKHX
anemeHTtoB JI. 1. MenneneeBa, CTpoeHHE UX aTOMOB, HaxoXAeHue B mpupoje. duszndyeckue U XUMHUYECKHE
CBOHMCTBA MarHus W KaiabIus. BakHeWmme coennHEHUs KaibIus (OKCHA, THAPOKcHA, coin). JKECTKOCTh BOABI H
CIOCOOBI €€ yCTpaHEHUS.

AmomuHui: nonoxenue B [lepuoandeckoil cucreme xumuueckux 3neMeHToB /I, 1. Menneneesa, cTpoeHue
aToMa, HaxoXJeHue B rmpupoje. Pusnueckue U XUMUUECKHE CBOWCTBA aJlOMUHMSA. AM(OTEpPHbIE CBOWCTBA OKCHIA
Y THJIPOKCHIA aJIFOMHHUSL.

Kenezo: nonoxenue B Ilepuognueckoit cucreme xumuueckux snemeHtoB . M. MenpeneeBa, cTpoeHUe
aToMa, HaxoxJaeHHe B mpupoje. dusnyeckue W XUMHYECKHE CBOMCTBa jkene3a. OKCHUIBI, THAPOKCHIBI U COJHU
xkemnesa (1) u xemesa (111), ux cocras, cBolicTBa U MOITydeHHE.

Xumuueckuit IKCnepuUMeHm:

O3HaKOMJIEHHE ¢ 00pa3llaMM METAJJIOB U CIUIABOB, MX (PM3MYECKUMH CBOWCTBaMH, M3YyUCHHE PE3YJIbTaTOB
KOPPO3MH METAJUIOB (BO3MOXKHO HCIIOJBb30BaHUE BHIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJACHCTBUS OKCHIA
KaJIBIMSI ¥ HATPHUS C BOAOH (BO3MOXKHO HCIIOIb30BaHNE BHICOMATEPHAIIOB), NCCIEJOBAaHUE CBONCTB KECTKOM BOMBDI,
Ipoliecca ropeHus >kejie3a B KUCIOpoje (BO3MOXHO HCIOJIb30BaHUE BHAECOMATEPHUAIOB), IPU3HAKOB MPOTEKAHUS
KAUeCTBEHHBIX PEAKIMil HA MOHBI: MAarHus, KajbllHs, amoMuHHs, [iHKa, xene3a (I1) u sxemesa (1), mexu (11),
HaOJIOZICHNE W OMMCAaHWE MPOLECCOB OKPAIIMBAHWS IUIAMEHM HOHAMH HATpUWs, Kadusi M KaubIus (BO3MOXKHO
UCIIONIb30BaHUE BHJICOMATEPHATIOB), MCCIIEI0BaHNE aM(OTEPHBIX CBOIMCTB THMIIPOKCHIA AIIOMHHUS M T'HIPOKCHIA
[[MHKA, PEIICHNE KCIIEPUMEHTAIBHBIX 3aa4 10 TeMe «BakHeHIre MeTasl M UX COSTUHEHUS.

XuMus ¥ OKpy:Kalomas cpeaa

BemectBa u Marepuanbl B ITOBCEAHEBHOM >XM3HM dYeloBeKa. be3omacHoe WCIOIb30BaHME BEIIECTB M
XUMHMYECKHX peakiuii B ObITy. [lepBas MOMOIIs IPH XUMHYECKHX 0KOTaxX M OTPaBJICHHUSIX.

XUMHUECKOe 3arpsi3HEHNE OKpYsKarome cpepl (TipeiebHas JOIycTUMas KOHIICHTPAlHs BEIIeCTB, Aajee —
[IAK). Pons XuMHX B pelIEHUH SKOJIOTHYECKUX TPOOIEM.

Xumuueckuil IKcnepumenn:

n3ydeHre 00pa3loB MaTepUaIoOB (CTEKIIO, CIUIABBI METAJUIOB, TOJIMMEPHbBIE MATEPHAJIBI).

Mescnpeomemnmnoie ceasu

Peasmzannst MeXIIpEAMETHBIX CBf3€d NpM M3YYEeHMHM XHMHH B 9 Kiacce OCYIIECTBISIETCS dYepes
HCTIONIb30BAaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M TOHITUH, SBIAIONIMXCS CHCTEMHBIMH IS
OTZAEJBHBIX MPEJMETOB €CTECTBEHHO--HAYYHOTO INKIIA.

OOmue ecTecTBEHHO-Hay4HBIE MOHATHS: HaydHbIH (hakT, THIOTE3a, 3aKOH, TEOpHs, aHaNN3, CHHTES,
KJaccu(uKaus, MepuoINIHOCTh, HAONIOJCHNE, SKCIIEPHMEHT, MOJICIMPOBAaHHUE, M3MEPEHHE, MOJEIb, SBICHHE,
MapHUKOBBIHN 3(h(HeKT, TEXHOIOTHS, MaTePHATIBL.

®dusnka: MaTepusi, aTOM, JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PaANOAKTUBHOCTh, MOJIEKYJIA,
JNEKTPUYECKUN 3apsl], NMPOBOIHUKH, IOJYHNPOBOJHHKH, IHMAIEKTPUKH, (DOTOIIEMEHT, BELIECTBO, TEJIO, O0BEM,
arperaTHOe COCTOSIHHE BEIIECTBA, r'a3, PacTBOP, PACTBOPUMOCTD, KPUCTAIUINIECKAsT PEIIETKA, CIUIaBhl, (GU3HIECKHe
BEJIMYMHBI, €AUHULBI U3MEPEHHS, KOCMUYECKOE NIPOCTPAHCTBO, IIaHETHI, 3BE€3/b1, CoNHIE.

Buonorus: ¢orocunTes, npixanue, Onocdepa, dKOCHCTEMa, MHUHEpAIbHBIE yJOOPEHUS, MHKPOIJIEMEHTHI,
MaKpORJIEMEHTHI, TUTATeILHBIE BEIIECTBA.

T'eorpadust: atmocdepa, rumpocdepa, MUHEpaNbl, TOpPHBIE MOPOABI, MOJE3HBIE HCKOIAeMble, TOIUIMBO,
BOJIHBIE PECYPCBHI.



INIAHUPYEMBIE PE3YJIBbTATbI OCBOEHUsSI TIPOTPAMMBI IO XWMHWH HA YPOBHE
OCHOBHOTI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JImgHOCTHBIE PE3yNbTaTHl OCBOEHHS IPOTPaMMBI OCHOBHOTO OOIIero oOpa3oBaHUS JOCTHTAIOTCA B XOXe
00y4YeHHs XMMHUHU B CIAMHCTBE Y4COHON M BOCIHUTATEIBHOW JICATEIBHOCTH B COOTBETCTBUU C TPAIMIMOHHBIMU
POCCHIICKMMH COIMOKYJIBTYPHBIMHA M TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, IPHHATHIMA B OOIIECTBE MPaBIIaMH
U HOPMAMH TIOBEICHUS W CIIOCOOCTBYIOT TIPOLIECCAM CAaMOIIO3HAHHSA, CaMOPa3BUTHA W COMHATH3AINH
00yYaroIIUXCS.

JIMYHOCTHBIC PE3yabTATHI OTPAKAIOT FTOTOBHOCTH O0YUYAIOIIMXCS PYKOBOJICTBOBATHCS CUCTEMOM MO3UTUBHBIX
LIEHHOCTHBIX OPUEHTALIMH U PACIIUPEHUE OTIbITA JEATENBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOILIEHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY MU HAyUYHOMY HACJEIUIO,
TMOHUMAHUS 3HAYCHISI XUMUYECKO HAYKH B JKU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIAAETH TOCTOBEPHOM
nHpOpPMAaLHEH 0 IepeTOBHIX JOCTIKCHUAX W OTKPBITHAX MHPOBOW M OTEYECTBECHHON XMMUH, 3aMHTEPECOBAHHOCTH
B HAYYHBIX 3HAHHUAX 00 yCTpOICTBE MUpa 1 OOIIECTRA;

2) rpaxIaHCKOro BOCHUTAHUS:

MIPEICTaBICHUSI O COLMANbHBIX HOPMax M IMpaBWIaXx MEXKIMYHOCTHBIX OTHOUIEHUM B KOJUIEKTUBE,
KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOH, Y4eOHO-HUCCIEeIOBATENIbCKONH, TBOPUYECKOH U
JIPYTUX BHUIAX JEATCIBHOCTH, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOW JEATCIHHOCTU TMPH BBIMOJTHCHUH
Y4eOHBIX, ITO3HABATENBHBIX 3a/lad, BBIIOJTHEHHH XHMHYECKHAX AKCIEPHUMEHTOB, CO3JaHWU YYCOHBIX IIPOCKTOB,
CTpeMJICHUS K B3aUMOIMOHHMAHHIO M B3aWMOIIOMOINM B TIpoIlecce STOW Y4eOHOH IesTeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEIEHUE U TIOCTYNKH CBOMX TOBApHIIEH C MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO0 MO3HAHUS:

MUPOBO33PDEHUYECKUE IIPEACTABICHUS O BEIIECTBE M XUMHUYECKOM peakuud, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABJISAIONINE OCHOBY JUISl IOHUMAHUS CYNTHOCTH HAyYHOW KapTHUHBI
MHUpA, MPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IPUPOJBI, B3AUMOCB3AX YEIOBEKA C MPUPOITHON
Cpeoi, O pOJIM XMMHH B IO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHBBI, HalpaBJeHHbIC HA TMOJYyYEHHUE HOBBIX 3HAHUN MO XUMHUHU, HEOOXOAUMBIC IS
00BsICHEHHUS HAOIIOJaeMBIX IPOIIECCOB U SIBIICHUMN, TIO3HABATEIHHOM, HHPOPMAIMOHHONW M YNTATEINBCKOM KYIBTYPHI,
B TOM YHCIIC HABBIKOB CAMOCTOSTEIHLHON paboTHI ¢ yIeOHBIMH TEKCTaMM, CIIPABOYHOMN JTHTEPAaTypOH, TOCTYITHBIMA
TEXHUYECKUMHU CPEICTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTHII;

HHTEepeCc K O0YYCHUIO M MO3HAHUIO, JIF0O03HATENFHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMO0OOpa30BaHUIo,
MPOSKTHOM W MCCIEeIOBATEIBCKON NEATETFHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHA OOyUYCHHS B
JabHENIIeM;

4) opmMupoBaHUs KyJILTYPbI 310POBbA:

OCO3HAHHE LIECHHOCTH HU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbBIO, YCTAHOBKM Ha 3J0pPOBBIN
00pa3 *KU3HU, OCO3HAHUE TOCIEACTBUI M HEMPHUATUE BPEIHBIX MPUBBIYEK (YMOTPEOICHHS alKOTOs, HAPKOTHKOB,
KypeHHs1), HEOOXOAUMOCTH COOIIOZCHUs MPaBUJI OE30MaCHOCTH NP OOpalleHnH C XMMHYECKHMMH BEIIECTBAMH B
OBITY U peaNbHOM KU3HY,

5) TpynoBoro BocnuTanusi:

WHTEpEC K MPAKTHUYECKOMY H3YYCHHIO MPOQECCH U TpyAa pPa3IMdHOTO pOJia, YBaXEHHE K TPYydy U
pe3ynbTaTtaM TPYJIOBOW JAESITENbHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUW 1O XHUMUH,
OCO3HAHHBIHN BEIOOp HHIWBUAYAIBFHON TPASKTOPHH MPOJOIDKCHUS 00pa30BaHUs C yUYETOM JIMTHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCIemHoi MpodecCuoHaNbHOM eI TeIbHOCTH
1 pa3BUTHsI HEOOXOAUMBIX YMEHHN, TOTOBHOCTD aJalTHPOBATHCS B MPO(ECCHOHAILHOU Cpefie;

6) 3K0JI0rH4€eCKOro BOCIMTAHUS:

9KOJIOTHYECKH IIeIecoo0pa3Hoe OTHONICHHE K IMPHPOJE KaK HCTOYHHKY JKM3HH Ha 3emie, OCHOBE e€
CYyIIECTBOBAHMS, MIOHINMaHNE LIEHHOCTH 30POBOTO M Oe30macHOro obpasa >XKU3HH, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (DPU3UYECKOMY U MICHXUYECKOMY 3JJOPOBEIO, OCO3HAHHE IEHHOCTH COOJIOACHUS MPaBMI 0€30IIacHOTO
MOBEJICHUS NIPU paboTe C BEIICCTBAMH, a TAK)KE B CHUTYaLIUAX, YIPOKAIOIINX 3I0OPOBBIO U )KHU3HU JIIOJICH;

CIOCOOHOCTH TIPUMEHSTHh 3HAHUSA, MOTydaeMble MPU M3YYSHUHW XMMHH, JJISl PEIICHUs 3a7ad, CBSI3aHHBIX C
OKPYXAaroliel MPUPOJTHON Cpemoi, JJIsl TMOBBIMICHUS YPOBHS JKOJOTHUECKOH KyJIbTYpbl, OCO3HAHUS TJI00ATHLHOTO
XapakTepa AKOJOTHYECKMX MNpoOJIeM W MyTed HX pPEeHICHHs MOCPEICTBOM METOJOB XHUMHH, JKOJOTHYECKOTO
MBIIIJICHHSI, YMEHHSI PyKOBOJICTBOBATHCSI UM B TTO3HABATEILHON, KOMMYHUKATUBHOM U COTIMAITLHOM MPAKTHKE.

METANIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTampenMETHBIX pPE3yJbTaTOB BBINCISIFOT 3HAYMMEBIC JUIsI (OPMHPOBAHHUS MHPOBO33PCHUS
oOIIeHayYHBIC TOHATHS (3aKOH, TCOPHs, MPUHINII, THIIOTe3a, (aKT, CHCTeMa, MPOIEeCC, IKCIIEPHUMEHT U APYroe.),
KOTOpBI€ MCTIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUE€OHBIX MpEJMETax W IMO3BOJIIIOT Ha OCHOBE 3HAHWU M3 DTHX



IpeaMeToB (pOPMHUPOBATH NMPEACTABICHUE O IETOCTHONW HAaydHOIl KapTWHE MHpa, W yHUBEpCAJbHbIC ydeOHBIC
JeicTBus  (IIO3HAaBaTeNbHbIE, KOMMYHUKATHUBHBIC, DPETYISTHBHBIC), KOTOpble oOecreunBaoT (HOpMHpOBaHHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHHIO U OCYILECTBICHHUIO yIeOHOH NeATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCATbHbIE YUeOHbIe JeiicTBHSA

Ba3zoBble 1oruveckne AeiicTBus:

YMEHHSI HCIOJIb30BaTh NPUEMBI JIOTMYECKOTO MBIIUIEHUS NPH OCBOEHUM 3HAHHWH: PACKPBIBATh CMBICI
XMMHUYECKHX NMOHATHH (BBIIEIATH UX XapaKTepHbIC NPU3HAKH, YCTAaHABINBATH B3aUMOCBS3b C APYTUMH IOHATHIMH),
UCIIOJIb30BaTh TOHATHUS JJIsl OOBSICHEHUS! OTAENBHBIX (DaKTOB W SIBJICHHH, BHIOMpATh OCHOBAHUSI M KPUTEPUH IS
KiIaccU(UKAMM XMMHUYECKUX BEIIECTB M XMMHUYECKHX PEaKIMl, yCTaHABIMBATh NMPHUYUHHO-CIEACTBEHHBIC CBS3U
MEXKAYy OOBEKTaMH H3Yy4YCHHUS, CTPOHUTH JIOTHIECKUE PACCYKACHHUS (MHIYKTHBHBIC, EIXyKTUBHBIC, 10 aHAJOTHH),
JIeTIaTh BBIBOBI U 3aKJIFOUCHIS;

YMEHHE NPUMEHSITh B INpOLECCEe MO3HaHMUSA NMOHATUA (IpeAMETHbIE U METalpeIMETHBIE), CUMBOJINYECKUE
(3HAKOBBIE) MOJEINH, HWCIONb3YEMbIe B XHUMUH, NPEOOPa30OBBIBATH HIMPOKO NPHMEHAEMBIC B XMMHH MOJEIIBHBIC
MPECTABICHUS — XUMUYECKUH 3HaK (CHMBOJI 3JIEMEHTA), XUMHIECKas (popMyia M ypaBHEHHE XUMUUECKOI peaKun
— TIpU pelIeHHH Y4eOHO-TIO3HABATENBHBIX 3a7ady, ¢ y4ETOM OSTHX MOJCNBHBIX NPEACTaBICHUH BBIIBIATE U
XapaKTepU30BaTh CYLIECTBEHHBIE IIPU3HAKN U3Y4aeMbIX 00BEKTOB — XMMHUUYECKHUX BEIIECTB U XUMHYECKUX PEaKIHH,
BBIBIIATH OOIIME 3aKOHOMEPHOCTH, IIPUYNHHO-CICACTBCHHBIC CBSI3H M MPOTUBOPEUMS B H3yYaEMBIX MPOIECCAX H
SIBIICHUSIX.

Ba3zoBble nccnegoBaTeIbcKue 1elCTBHA:

YMEHHE HCIIOIb30BaTh MOCTABICHHBIC BOIIPOCHI B Ka4ECTBE MHCTPYMCHTA MO3HAHUS, a TAaKXKE B KAaueCTBE
OCHOBBI A71s1 (HOPMHPOBAHUS THITOTE3BI TI0 TPOBEPKE MTPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIICHUI;

HpI/IO6peTCHI/Ie OIlbITa IO IIJIAHUPOBAHWUIO, OpraHU3allMUu W TMPOBECACHUIO YUYCHUYCCKHUX OKCIICPUMEHTOB,
yMEHHE HaOJIIoAaTh 3a XOJIOM IIpoliecca, CaMOCTOATENLHO IPOTHO3HMPOBATH €ro pe3ysbTar, (HOpMyJIHNpOBATH
0000MIeHNS ¥ BBIBOABI II0 Pe3yiIbTaTaM IPOBEAEHHOTO OMBITA, MCCICAOBAHMUS, COCTABIATH OTUET O MPOJEIAHHON
pabore.

PaGora ¢ undopmanueii:

yMEHHE BBIOWpPATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH WH(YOPMANMIO Ppa3IUYHBIX BUIOB U (opm
NPE/ICTABICHUS, MONYy4aeMyl0 W3 Pa3HBIX HCTOYHHKOB (HAYYHO-TIOMYJISIPHAS JINTEPAaTypa XHMHUYECKOTO
COJICpXaHUsA, CIPaBOYHble TNocoOus, pecypcsl IHTepHeTa), KPUTHUECKH OIICHMBATh INPOTHUBOPEUUBYI0 U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHE IIPUMEHATh pa3IM4YHBIE METOABl W 3alpochl IIPH MOWUCKE W O0TOOpe WH(pOpMALMH U
COOTBETCTBYIOIIUX TaHHBIX, HCO6XOZ[I/IMI)IX JUI BBITIOJIHCHMUS y‘-IeGHI)IX 1 IMO3HABATCJIBHBIX 3aJay onpeuenéHHoro
TUIIa, NPUOOpPETEeHHE OIbITa B 00JAaCTH HCIHOJNB30BaHUS WH(POPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYpPOW aKTUBHOTO HCIIOJIB30BAHMS PA3INYHBIX ITOWCKOBBIX CHCTEM, CAMOCTOSTEIBHO BBIOMPATH
ONTUMAIIbHYIO (JOPMY MpeacTaBicHHUS HHGOPMAIIUK U WUTIOCTPUPOBATH PEIIaeMbIe 3aa4l HECIOKHBIMU CXEMaMH,
JarpaMMamH, IpyruMu Gpopmamu rpaduKi U X KOMOMHAIMSMHY;

yYMEHHE HCIIOJIb30BAaTh M AaHAIM3UPOBATH B IIpolecce y4eOHOH W HMCCIIeNOBATEIbCKOM JIESTENEHOCTH
nH(OpMALMIO O BIMSHUM HMPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBAa M TPAHCIOPTa HA COCTOSHUE OKPY)KArOIIEeH
IIPUPOJIHOM CpENBbL.

KoMmyHukaTuBHbIe yHUBepcaibHble yyeOHbIe 1elCTBUS:

yYMEHHs 3a7aBaTh BONPOCH (B XOxAe auainora W (WiIM) JUCKYCCHM) II0 CYIIECTBY OOCYXIAaeMOW TEMBI,
(hopMynHpOBaTh CBOM MPEIOKEHHUSI OTHOCUTENBHO BBITIOJTHEHUS MPEITIOKEHHON 3a1a4H;

YMEHUA NPEACTABIIATE MOJYYCHHBIC PE3YJIbTAThI MO3HaBaTEILHOMN JACATCIBHOCTH B YCTHBIX U MUCBbMCHHBIX
TEKCTax; JejaTh MPE3EHTAIMIO PE3YJIbTATOB BBIMOJHEHNS XUMHYECKOTO SKCHEPHUMEHTa (I1ab0paTOpHOTO OIIBITa,
1abopaTOpPHOM pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOCKTA);

YMEHHS y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHON MO3HABATEIFHON U MCCIIEI0BATEIbCKOM
JIeITEIIFHOCTH TIPH PEIICHUH BO3HUKAIONIUX MTPOOJIeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTIIACOBAHMS ITO3UINI
(obcyxnenus, oOMEH MHEHMSMH, «MO3TOBBIC LITYpMbI», KOOPIMHAIMS COBMECTHBIX IEHCTBHH, OIpeneieHue
KpUTEPUEB IO OllEHKE Ka4yeCTBa BHIIIOJIHEHHOW paboThI U APyTHE).

PeryassTuBHBIC yHHBepcalbHbIe y4eOHbIC JelCTBHA:

YMEHHE CaMOCTOSITEIIbHO ONPENEIISATh LI JeATeIbHOCTH, INIaHUPOBATh, OCYIECTBIISATh, KOHTPOIUPOBATh U
P HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATENBHOCTH, BEIOMpATh Hanbonee 3¢ (eKTUBHBIE CIIOCOOBI pelIeHUS
y‘-IeGHI)IX 1 TTIO3HABATECJIBHBIX 3aJia4, CaMOCTOATEIIBHO COCTABJIATHL UM KOPPEKTUPOBATH Hpe}]J’[O)KCHHBIﬁ AJIrOpUTM
JISWCTBHUH TP BBITIOJIHEHNH 33/IaHUH C YYETOM IOJIydeHHUs] HOBBIX 3HAaHUH 00 M3y4aeMbIX 00beKTax — BEIlecTBax 1
peaKlMax, OLIEHUBATh COOTBETCTBHE MOIYYEHHOTO pe3yNbTaTa 3asBICHHOM €M, yMEHUE MHCIOJIb30BaTh MU
AHAJIU3UPOBATh KOHTCKCTHI, ITPEJiaracMbI€ B YCIIOBUHU BaHaHHﬁ.

INPEIMETHBIE PE3YJIbTATBI

B cocraBe npenMeTHBIX pe3yabTaTOB 110 OCBOCHUIO 00S3aTENILHOTO COJEP)KaHMs, YCTAHOBJIEHHOTO TaHHOMH
(dhenepanbHOI pabodeit mporpaMMoi, BEIICTSIOT: OCBOCHHBIE O0YJAIOIIMMICS HAYYHbIE 3HAHUS, YMEHUS U CITOCOOBI



JeWCTBHH, creunduyeckue Ui MPeIMETHONH o0JacTH «XUMHsS», BHIbI JACATEIBHOCTH MO MOJYYCHHUIO HOBOT'O
3HAHUSI, €r0 HHTEPIPETAINY, IPEOOPA30BAHUIO U MPUMCHEHHIO B PA3IIMYHBIX YYCOHBIX U HOBBIX CUTYAIIHSIX.

K koHumy o0yueHus B 8 KJjacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXaTh
c(hOpMHPOBAHHOCTH y 0OYIAFOIINUXCS YMEHUH:

PacKpBIBATh CMBICT OCHOBHBIX XUMHUECKUX MOHITUN: aTOM, MOJIEKYJIa, XUMUUECKUHN JIEMEHT, IPOCTOE
BEIIIECTBO, CJIOKHOE BEIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOAHAsS), BaJI€HTHOCTb, OTHOCHUTEJIBHAS
aTOMHas M MOJEKYJIspHas Macca, KOJIMYECTBO BEHIECTBA, MOIb, MOJApPHAas Macca, MaccoBass IO
XMMHUYECKOTO DJEMEHTa B COCJUHEHHH, MOJISIPHBI OOBEM, OKCHJA, KHUCIOTAa, OCHOBaHME, COJIb,
JNEKTPOOTPHLIATEIBHOCTh, CTENEHb OKHCICHUs, XMMHUUYECKas peakUusl, KIacCUPHKAIMs peaKiuii:
pEaKIM COCIAWHCHUS, PEaKIUU PA3IOKCHMSA, PEaKIMH 3aMCEUICHHs, peakioun OOMEHa, O3K30- H
SHAOTEPMHYECKUE PEaKIUH, TEIDIOBOH Y(PQEKT peakuuu, SApO aToMma, SJIEKTPOHHBIA CIOW aTroma,
aTOMHasi OpOWTalb, PAJANYC aToMa, XMMHYECKasl CBs3b, IOJISIPHAs W HEIOJISIPHAs KOBAJICHTHAsl CBSI3b,
WOHHAs CBA3b, HOH, KATHOH, aHWOH, PacTBOP, MAacCOBasl JOJIS BEIIeCTBa (IPOILEHTHAs! KOHLICHTPAIHA) B
pacTBope;

WITIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYECKHMX IOHSITUNH M NPUMEHSATh JTH IOHATUS INPHU
OIKCaHMH BEILECTB U UX IPEBPalICHUN;

HCTIONb30BaTh XUMHIECKYIO CHMBOJIMKY UISi COCTaBICHUS (DOPMYJI BEIIECTB M yPaBHEHUH XHMMHUYECKHX
peakiuii;

OIPEZIETIATh BAJICHTHOCTh AaTOMOB DJIEMEHTOB B OMHAPHBIX COSTMHEHHSX, CTENIEHb OKUCIICHUS SJIEMEHTOB
B OMHApHBIX COCOWHCHMAX, MPUHAIC)KHOCTh BEIIECTB K ONPEIECIEHHOMY KIAcCy COCOMHEHHH IO
(hopmynaM, BUJ XUMHUYECKOH CBS3M (KOBAJICHTHASI M HOHHAS) B HEOPIraHMYECKUX COSTMHEHISIX;
packpbiBath cmbich llepuoguyeckoro 3axona J[. WM. MennaeneeBa: [eMOHCTpUPOBATh INOHMMaHUE
HNEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHUUYECKHX DJIEMEHTOB OT MX HoJoxkeHHsa B [lepuoamdeckoit
CHCTEME, 3aKOHOB COXPAHEHHUS MAacChl BEHIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYISIPHOIO
y4eHUsI, 3aKoHa ABOTaJpo;

OIUCHIBATh U XapaKTepu3oBaTh Tabnnunyto Gopmy [leproauyeckoil cuCTEMbl XUMUYECKUX AJIEMEHTOB!
pas3nuuaTh MOHATHS «TJIaBHas moArpymnmna (A-rpynma)» u «modounas noarpynna (b-rpymma)y, mansie u
OoJIbIIINE TTEPUOJIBI, COOTHOCUTH 0003HAYEHUsI, KOTOpBIE MMeloTcs B Tabiuue «llepronuueckas cucrema
xuMuueckux snemeHToB J[. 1. MenneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHYECKHX 3JEMEHTOB (COCTaB W 3apsi spa, oOILIee YHCIIO 3JIEKTPOHOB M pacHpenieNeHne MX Mo
3JIEKTPOHHBIM CIIOSIM);

Knaccmbnunposan XUMHUYCCKUE DJJIEMCHTBI, HCOPraHMYCCKUEC BCHICCTBA, XUMHWYCCKUC pPCaKIIUN (HO
YHCITy U COCTaBy YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, 110 TEIUIOBOMY 3(PPEKTY);

XapaKTepu30BaTh (OMMCHIBATH) OOIIME XHMHYECKHE CBOMCTBA BEIIECTB pAa3JIMUHBIX KJIACCOB,
MOATBEPXKIAast ONHCAHUC TMPUMEPAMU MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIIUX XHUMHUYECCKUX
peakiuii;

MPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBHCHMOCTU OT MX KaudeCTBEHHOTO COCTaBa, BO3MOXKHOCTHU
MPOTCKaHUA XUMHUYCCKUX HpeBpameHHﬁ B Pa3jIMYHBIX YCJIOBUAX,

BBIUUCIIATH OTHOCHUTENBHYIO MOJIEKYJISPHYI0O W MOJSPHYIO MacChl BEIIECTB, MAacCCOBYIO JIOJIO
XMMHYECKOTO 3JIEMEHTa 1Mo (hopMyJie COCIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOpE, NPOBOIUTH
pacuéThl 10 YpaBHEHHIO XUMHUYECKON peaKIiH;

NMPpUMEHATH OCHOBHBLIC OII€panvun MBICIIUTEILHOM ACATCIbHOCTH — aHaJu3 W CHUHTE3, CPAaBHCHUC,
0000111eHre, CHCTEMAaTH3alNI0, KIACCH(UKAINIO, BEISIBICHUE IPUYMHHO--CIIEJCTBCHHBIX CBS3eH — IS
U3y4eHHs] CBOWCTB BEHIECTB M XHMHUYECKUX PEAKIUil, €CTECTBEHHO-HAy4YHBbIE METOJbl IO3HAHHA —
HaOJoieHue, U3MEpeHHe, MOJISTUPOBaHKE, SKCIIEPUMEHT (peabHbIi U MBICICHHBII);

CJIeZI0BaTh IPABHJIaM MOJB30BAHUSA XMMHUYECKOH MOCynoi M JabopaTOpHBIM 00OpYAOBaHHMEM, a TaKKe
MpaBHIaM OOPAICHNUS C BEIIECTBAMH B COOTBETCTBHHU C MHCTPYKIUSMH IO BBITIOHEHHUIO JIAOOPaTOPHBIX
XMMHUYECKHX OIBITOB I10 MOJYYSHUIO U COOMPAaHUIO ra3000pa3HbIX BellecTB (BOAOPOJA U KUCIOPOAA),
[IPUTOTOBJIEHUIO PACTBOPOB C ONPEACIEHHON MAacCOBON A0J€H PaCTBOPEHHOIO BEILECTBA, INIAHUPOBAThH
U OPOBOJUTH XUMHUYECKHE OSKCIEPUMEHTHl MO paclO3HaBaHMIO PACTBOPOB MIETOYEH M KHCIOT C
MIOMOIIIBIO MHIMKATOPOB (JIAKMYC, (heHOoNI(TaIeHH, METWIIOPAHX U JIpyTHe).

K xonmy oOydeHus B 9 Kiacce mNpeIMeTHBIE pe3yiIbTaThl Ha 0a30BOM ypOBHE IOJDKHBI OTpPaXkaTh
c(OpPMHUPOBAHHOCTH Y 0OYUAIOIIMXCS yMEHHH:

packKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHX IOHATHH: XMMHUYECKHH JJIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, AaHUOH, INPOCTOE BEINECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb, IEKTPOOTPHLATEIBHOCTD,
CTETIeHb OKHCJICHHS, XMMHYECKas pPeaKIus, XUMHUYECKas CBS3b, TEIJIOBOH 3((eKT peakunu, MoJb,
MOJISIPHBIA 00BEM, PaCTBOP, HIIEKTPOIIUTHI, HEIJIEKTPOIUTHL, HIIEKTPOINTHIECKAs TUCCOLNALS, PEaKIINN
HOHHOTO OOMeHa, KaTajm3aTop, XMMHYEeCKOe paBHOBecHE, OOpaTHMble M HEOOpaTHMBIE PeaKIuy,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKIH, OKHCIUTENIb, BOCCTAHOBUTEIb, OKHCICHHE U
BOCCTAaHOBJIEHHE, JJIOTPONHUs, aMQOTEPHOCTb, XWUMHYECKas CBs3b (KOBAJICHTHas, HOHHasd,



METAUIMIECKasi), KPUCTAJUTMUECKAs PEIIETKA, KOPPO3HS METAIOB, CIUIABBI, CKOPOCTh XUMHYECKOH
peakuu, npeaensHo gonyctumas konuenrpanus 11K Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX MOHSITUH W NPUMEHATh 3TH HOHITHUS IIPU
OIIMCAaHNH BEIECTB U UX MPEBPAIICHUIH;

UCIIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JUISi COCTaBICHUS! (DOPMYJI BELIECTB M yPaBHEHUH XMMHYECKHX
peakiuii;

OTIPEZICTATh BAJICHTHOCTh M CTEIECHb OKHUCICHHS XUMHYECKHX JJIEMEHTOB B COCOMHEHMAX PA3IUIHOTO
COCTaBa, NPHHAIICKHOCTh BEIIECTB K OMNpENEIEHHOMY KJIacCy COEAMHEHWH Mo (opMyiaaMm, BHUI
XMMHUYECKOH CBs3M (KOBaJICHTHAs, HOHHAs, METAJUIMYECKas) B HEOPraHMYECKUX COCAMHEHHSIX, 3apsj
MOHa 10 XMMHUYECKOH (opmyie, XapakTep cpelsl B BOZHBIX PacTBOPAX HEOPTaHWYECKUX COCTUHEHUH,
THIT KPUCTAJUTMYECKOH PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMbici Ileproanueckoro 3akoHa /1. . MenzeneeBa u IeMOHCTPUPOBATh €ro IIOHUMAaHUE:
OIUCHIBATH U XapaKTepHu30BaTh Tabnuunyo Gopmy Ilepronuueckoil CHCTEMbI XUMHIECKUX 3JIEMEHTOB:
pa3nnYaTh MOHATHS «TIaBHASA MOATpyNIa (A-Tpymmna)» U «nodounas nmoarpynma (b-rpymma)», Mansie u
OoJIbIINE TEPUOABI, COOTHOCUTH OOO3HAUECHHMS, KOTOPblE HMEIOTCS B MEPHOAMYECKOH Tabiuue, ¢
YHCJIOBBIMU XapaKTEpPUCTUKAMH CTPOCHHS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB M 3apsn sapa,
olIIee 9YHCIO AIIEKTPOHOB M pAcIpelesieHHe WX 1O JJIEKTPOHHBIM CIIOSIM), OOBACHATH OO0IINe
3aKOHOMEPHOCTH B U3MECHEHHMHU CBOICTB 3JEMEHTOB U MX COCJMHEHUH B IPEIETIax MaJbIX MEPUOAOB H
TJIaBHBIX MOJTPYIII C YYETOM CTPOSHHS MX aTOMOB;

KIacCH(UIMPOBATh XMMHUYECKHE 3JIEMEHTBHI, HCOPraHMYCCKHE BEIECTBA, XMMUYECKHE peakmud (1o
YHCITy M COCTAaBY YYACTBYIOIINX B PEAKINH BEUIECTB, MO TEIIOBOMY 3((EKTy, 0 M3MEHEHHUIO CTETIIeHEH
OKHUCJICHUA XUMHUUYCCKHUX SHCMCHTOB);

XapaKTepu30BaTh (ONMUCHIBATH) OOUIME M CIEU(UIECKIE XMMUUECKHE CBOMCTBA MPOCTHIX M CIOXKHBIX
BEIECTB, IIOATBEPXKAAs  ONHMCAaHWE IIPUMEpPaMH  MOJICKYIAPHBIX M HOHHBIX  ypaBHEHHWH
COOTBETCTBYIOIIUX XUMHUYCCKUX peaKHHﬁ;

COCTaBJIATh YPaBHEHUs DIIEKTPOJIMTHYECKOH AMCCOIMAIMM KHUCJIOT, IIEeNo4Yeld M cojel, IMOJHbIe U
COKpalI¢HHBIC YpaBHEHHUS pPEaKUUH HOHHOTO OOMEHa, YPaBHEHUS pEaknuii, MOATBEPKIAIOIINX
CYIIECTBOBAHUEC TeHETUYECKOM CBA3H MCXKIY BCUICCTBAMU pa3IMYHbIX KJIACCOB;

pacKpbiBaTb CYIIHOCTH OKHUCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MOCPEACTBOM  COCTaBJICHUSA
3JIEKTPOHHOTO OajlaHca 3THX PEaKIUi;

MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOCHHS, BO3MOXKHOCTH HPOTCKaHMS
XUMUYECKUX IIPEBPALCHUN B PA3JIMUYHBIX YCIOBUIX;

BBIYHCIIATH OTHOCHTECNIBHYIO MOJIEKYJISIPHYI0O M MOJIIDHYIO MacChl BEIECTB, MAacCOBYIO JOJIIO
XMMHUYECKOTO 3JIEMEHTa 1Mo (JOpMyJie COCOMHEHHS, MAacCCOBYIO JIOJIO BELIECTBA B PAacTBOPE, NMPOBOAUTH
pacy€Thl 0 ypaBHEHUIO XUMHUYECKON peaKIvy;

co0JtoiaTh TMpaBHia MOJb30BaHUS XUMHUYECKOW MOCYNOH U JabOpaTOpPHBIM OOOpYAOBaHUEM, & TAKXKe
IpaBiIa OOpAIIEHHMS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIMSMHM IO BBIIOJHEHUIO 1a00paTOPHBIX
XMMHUYECKHX ONBITOB IO MOJYYEHUIO U COOMpPaHMIO ra3000pa3HbIX BELIECTB (aMMHaKa M YIIIEKHCIOro
rasa);

MPOBOJUTE PEAKIMH, MOATBEPKAAIOIINE Ka4eCTBEHHBIN COCTaB PAa3IMYHBIX BEILIECTB: pacllO3HABaTh
OTBITHBIM ITyTEM XJIOPHUI-, OPOMUA-, HOAHI-, KapOoHaT-, pocdar-, cuiamkar-, cynbdar-, THAPOKCH-
HMOHBbI, KaTUOHBI aMMOHHSA W HWOHBI MU3YUYCHHBLIX METAJUIOB, MPUCYTCTBYIOHIUME B BOJHBLIX pacTBOpax
HEOPraHNYECKHX BEIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMM MBICIUTEIGHON AEATENbHOCTH — aHaJM3 W CHHTE3, CpaBHEHHE,
O606HleHHe, CUCTEMATHU3AINTIO, BBISABICHUE MPUINHHO-CICACTBECHHBIX CBsI3EH — JJIA U3y4YCHUA CBOWCTB
BCHICCTB U XUMHUYCCKHUX peaKuHﬁ, €CTCCTBCHHO-HAYYHBIC MCTO/IbI ITIO3HAHUA — Ha6J'IIO}IeHI/Ie, N3MEPECHUE,
MOJIETIMPOBaHNE, IKCIICPUMEHT (PeaJIbHbI M MBICJIICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE
8 KJIACC

Ne
n/n

HaumeHoBaHue pa3ie/10B H TeM NPOrPaAMMbI

KosuyecTBO 4acoB

Bcero

KoHTpobHbIe padoThl

IIpakTnyeckue padoTs

DJeKkTpoHHbIe (HH(POBLIE)
odpa3oBaTebHbIE PecypChl

Pa3zznen 1. [leppoHayajibHble XUHMHYeCKHE MOHATHS

11 Xumust — BakHast 00J1aCTh €CTECTBO3HAHMUS U 5 2 bubauoreka [JOK
' [PAKTUYECKOM JIeATEIbHOCTH YeIoBeKa https://m.edsoo.ru/7f41837c
Bubimoreka ITOK
1.2 B 15 1
CHICCTRA 1 XHMITICCiHE peariin https://m.edsoo.ru/7f41837c
Hroro no pazueny 20
Paznen 2. BakHeiimme npeacTaBuTe M HEOPraHUYECKUX BElIECTB
Bubimoreka ITOK
2.1 B LK . I
oszyx. Kucuopon. Ionsmue o6 oxcrnax 6 https://m.edsoo.ru/7f41837c
Bubimorexa [IOK
2.2 B Al 1
OHOPOALIOHATHE O KHCIIOTAX M COAX 8 https://m.edso0.ru/7f41837¢
bub. OK
2.3 Boga. PactBopsl. [loHsTHE 06 OCHOBaHMSX 5 1 1 h;p::jllcr:éelcdascl){).ru /7§41837¢
buo. OK
2.4 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COETMHEHU I 11 1 1 htPtIp:I;/On:e; dascli).ru /7§41837¢
Hroro no pazaeny 30

Paspen 3. llepuonnueckuii 3axon u Ilepuonuyeckas cucrema xumudeckux 3nemenTos JI. . Menneneesa. Ctpoenne aroMoB. XuMH4ecKas ¢B3b. OKHCINTEILHO-BOCCTAHOBUTEILHBIC PEAKIHU

INeprnonnueckuii 3akon u Ilepuoanueckas cucrema

Bubimoreka ITOK

a1 .. M -cBa. 7
3 XUMHUYECKUX JIEMEHTOB /| CHJIeIIe-eBa https://m.edsoo.ru/7f41837¢
Crpoenne atoma
3.2 Xumunueckas CBsi3b. OKHCIUTETBHO- 8 1 Bubmmoreka [IOK
' BOCCTAHOBHTENbHBIE PEAKIIUH https://m.edsoo.ru/7f41837c
Hroro no pazzuen 15 BuGmorexa LOK
pasnerny https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 BuGamorexa LOK
P P https://m.eds00.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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9 KJIACC

KoimnyecTBo 4yacoB

Ne HaumeHoBaHHe pa3/ie/ioB M TeEM JJieKTpOHHbIE (1 (POBBIE)
KonrtpoabHbie IpakTuyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTesbHBIE pecypchl
paboTsI paboTsI
Pazzen 1. BeuecTBo U XUMHYECKHE peakuu
IloBTOpeHue u yrioyoneHue 3HaHUIT Bubmuotexa LIOK
11 5 1
OCHOBHBIX pa3/IelioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHbBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 Bubmnuorexa LIOK
' peakuuit https://m.edsoo.ru/7f41a636
DNeKTPOIUTHIECKAs! UCCOLMAIII. Bubmuotexa LIOK
13 8 1 1
XUMHUUYECKHE PEaKLMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/IbI M MX COCJMHEHHS
21 OO011ast XapaKTepPUCTUKA XUMHIESCKUX 4 1 Bubnroreka [JOK
' anementoB VIIA-rpynmst. [anorenst https://m.edsoo.ru/7f41a636
: TPymIeL £-¢p https://m.eds00.ru/7f41a636
COCTMHEHHS
O011ast XapaKTepPUCTUKA XUMHYECKUX
Bubmuorexa [IOK
2.3 anemenToB VA-rpynmbl. A30T, pochop u ux 7 1 https://m.eds00.ru/7f41a636
COCAMHEHHUS
OO6m1ast XapaKTepuCTHKa XUMUYECKHAX
Bubmmoreka [JOK
24 IVA- . 1 2
aneMeHTVOB TPYIIEL VIepO i 8 https://m.edsoo.ru/7f41a636
KPEMHHUIT ¥ MX COCMHEHHS
HWroro no paznery 25
Paznen 3. MeTa/llIbl M MX COCIMHEHUSI
Bubmroreka [JOK
1 i 4
3 Obupic croficTea MeTamIos https://m.edsoo.ru/7f41a636
Bubmuorexa [IOK
3.2 B i 16 1 2
QKHEHIIINE METaJlIbl M UX COCANHEHHUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pazznen 4. XumMus M oKpy:Kamomas cpeaa
4.1 BemecTBa u Matepua. 3 eIoBeKa 3 Bubmmorexa LIOK
‘ THECTBE M MATCPHATIE B ACIHI HENOBEK https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE Bpemst 3 BuGmorexa LIOK
P P https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
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NOYPOYHOE IIJTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos
Ne Jara JICKTPOHHEIC UH(BPOBLIC JlonosiHuTEILHAS
Tema ypoka KonrpoJibnbie IIpakrnyeckne o0pa3soBaTeJbHbIE
n/n Bceero H3yYeHHSs uHpopmanus
padoThI paboThI pecypcbl
1 IIpenmer xumun. Bemectsa u ux 1 bu6mmoreka IIOK § 1, cTp. 6-7 Bomp.
CBOMCTBA. https://m.edsoo.ru/ff0d210c 1,5 nucbMeHHO.
2 .9-10
2 Mertobl HO3HAHYS B XUMHHI 1 BuGmorexa LIOK fan;l::zr')rbgn aBHIIA
A ’ https://m.edsoo.ru/ff0d227e P
Tb u 3HaThH HX.
TIpakruyeckas pabora Ne 1
11 ¥ o
TIPHCMDE OBPATCHILT ¢ https://m.edsoo.ru/ffod23dc '
11a60paTOPHBIM 00OPYIOBAHUEM.
CTpocHue IITaMeHH.»
4 YucThle BelecTBa U CMECH. 1 Bubanoreka LIOK § 4, ctp. 17 Bomp.
Crioco0blI paszienenus cMeceit https://m.edsoo.ru/ff0d26ca 1,5.
; H;)al(mqecxa;[ pa60:ra Ne 2 . BuGmorexa LIOK s
«Paznenenue CMeceI{ (na npumepe hitps://m.edsoo.ru/ff0d28¢8 YHUTATb.
OYHCTKH TIOBAPEHHOIT COMN)»
6 Dusnueckne u XUMUIECKHE 1 Bubmnorexa [JOK § 6, cTp. 24 BOMp.
SIBJICHUSI. XMMUYCCKash PEaKIHs https://m.edsoo.ru/ff0d37fa 1,3.
Bubmnorexa [JOK § 7 ctp. 28 Bomp.
! ATOMBLMOIICKYTBI H HOHEL. ! https://m.edsoo.ru/ff0d2a6c 2,5.
BemiecTBa MONEKYIISIPHOTO U
8 ctp. 32 1L
8 HEMOJIEKYJISIPHOTO 1 Bbubmoreka [JOK 2 9 CcTTp 3 631:)0?
crpoenust.IIpocTbie U CIOXKHBIE https://m.edsoo.ru/ffod2a6c 3 - CTP- P:
BEIIIECTBA. .
§ 10, 12, ctp. 43
9 XUMHYECKHE 2TIEMEHThI. 3HAKH 1 bu6mmoreka LIOK BBIyYHUTh
(CUMBOJIBI) XMMHYECKHX SJIEMEHTOB https://m.edsoo.ru/ff0d2be8 XUMHYECKHE
DJICMEHTBI.
Bbubmoreka [JOK § 11, ctp. 41 Bomp.
1 . 1
0 OTHoCHTE b Has aToMias Macca https://m.edsoo.ru/ffod323c 13.
3aKOH HOCTOSIHCTBA COCTaBa
§13, ctp. 46 Bomp.
BeliecTB. XuMuueckas Gpopmya. bu6mmoreka LIOK
11 1 3,§ 14 cp. 49
OTHOCHTETBHASI MOJICKYIISIPHAsT https://m.edsoo.ru/ff0d2eae
Borp. 4,5
Macca.
BerauciaeHust 1o XUMHIECKUM
12 (dopmyaam. MaccoBas 10J1st 1 Bbubmoreka [JOK §15 crp. 53 Bomp.
XUMHYECKOTO JJIEMEHTA B https://m.edsoo.ru/ff0d350c 1,3.
COCIMHEHNH
BaseHTHOCTh XUMHYIECKUX
aneMeHToB. OnpeeieHne § 16 ctp. 58 BOMp.
13 1
BAJIEHTHOCTH DJIEMEHTOB I10 3,4,5.
(hopMyJIam HX COeANHCHHIA.
14 CocrapieHne XUMUIECKUX (HopMyIt 1 Bbubnnoreka [JOK § 17 ctp. 60 BOMp.
I10 BAJICHTHOCTH. https://m.edso0.ru/ff0d5230 124,7.
Bbubnnoreka [JOK § 18, ctp. 62 Bomp.
15 ATOMHO-MOIIEKYIAPHOE yrieHite ! https://m.edsoo.ru/ffod2d50 1.
1 . .
16 3aKOH COXPaHEHHsI MACChI BEIECTB. 1 Bubanorexa [IOK j §9’2;T2T65 6370 TP
XUMHYECKHE yPaBHEHHUS. https://m.edsoo.ru/ff0d3al6 ) > CTP-
Bomp. 3, 5.
1 . .
17 3aKOH COXpaHEHUS MacChl BEIIECTB. 1 Bubmoreka [JOK 2 §9’23T2T65 6B70 P
XuMHYeCKHe YpaBHEHHS https://m.edsoo.ru/ffod3b88 ) > OTP-
Borp. 3, 5.
18 THIBI XUMHYECKNX PEaKIHii. 1 §21.
. Bubnnoreka [IOK § 21, crp. 71
19 Tambr xinreckinx peaiut. ! https://m.edsoo.ru/ff0d3f34 Bomp.1.
M. B. — yuEHBbIii-
20 ) H:N;OH(;COIZ) 60??“: 1 Bubnnoreka [JOK Tloroputs § 1-21,
HINKJIONE/IHCT. HHC U
" A n https://m.edsoo.ru/ff0d40c4 = 36,37.
CHCTeMaTH3alusI 3HAaHNH
4| Gemmmnm——e |1 bumoreca LIOK
n https://m.edsoo.ru/ff0d4290
PpeaKIum»
K 01
22 x: C;illoi,c:lokg }LIL;?:»K €HHE B 1 BuGamorexa LIOK § 22, cp. 75 Bonp.
P P ? . https://m.edsoo.ru/ff0d448e 3,4,6.
HPHUPOJIE U MOITyICHHE.
2 .
23 CaoiicTBa kucnopona. [Ipumenenue 1 Bubmmoreka LIOK Eor?p;;n; i? crp.

kucinopona.llonstie 06 okcuaax

https://m.edsoo.ru/ff0d4614

83 Bomp. 2.
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O30H. AIOTpONHMs KUCIOPOJa.

Bubnnoreka [JOK

§ 26, cTp. 87 BoOMIp.

24 1.§26 ctp. 91

Bosayx u ero cocras. https://m.edsoo.ru/ff0d497a §26 c1p
Bomp. 6.

»5 Hﬁammqecxax pagom Ne 3 o Teme Bumorexa [IOK -
(CIOTYACHHE H CODMPARHE . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJia, U3y4YeHHE ero CBOMCTBY»

26 f; I::;ZH;IZZH(:S HI-I-IZ[(O)K eHHe B buGmiorexa LIOK § 28, ctp. 96, Bomp.

paKTep i A https://m.edsoo.ru/ff0d4dd0 45.
TPUPOJIE H TIOTyICHHUE.

27 CBoIiCTBa U IPUMEHEHHE Bubmnoreka [JOK § 29, cp. 101
BOZOPOZA. https://m.edsoo.ru/ffod4dd0 Bomp. 1.

1] 0 4
i Hp N https://m.edsoo.ru/ff0d4f42 ’
BOJIOPO/Ia, H3Y4YEHHUE €ro CBOMCTB»

29 Bona. Xumuueckne CBOWCTBA U bubarorexa [TOK § 31, ctp. 106
TIPUMEHEHHE BOJIBI. https://m.edsoo.ru/ff0d587a Borp. 3,4. § 32.

0 | e P

A o https://m.edsoo.ru/ff0d5b40 Borp. 4,6. § 34.
pactBope

31 MaccoBast 105151 BelecTa B § 34, ctp. 116
pacTBope. sormp. 4,5,9.
TIpaktuyeckas padora Ne 5 o reme

32 «[IpuroroBieHHE PaCTBOPOB C bubmmoreka IIOK §35
onpeIeNéHHON MacCoBOM JoJei https://m.edsoo.ru/ff0d5eba '
PacTBOPEHHOIO BELIECTBAY

33 OG6o01eHHe U CHCTEeMaTH3aLUs Bbubmoreka [JOK TloBToputs § 22-
3HAHUIL. https://m.edso0.ru/ff0d4790 35.

34 KontponbHas padora Ne2 mo reme Bbubmoreka [JOK
«Kucnopox. Boxopoxn. Boxa» https://m.edsoo.ru/ff0d6342

35 Konuuectso BemecrBa. MoJib. Bubmmoreka IJOK § 36, ctp. 122
MossipHast Macca. https://m.edsoo.ru/ffod542e Bomp. 3,5.
Bbl‘il/IC.l'ieHl/lﬂ C UCII0JIb30BAHHEM § 37, cp. 125

36 TOHSTHIT "KOJIMYECTBO BemecTBa"

N N somp. 1-3.
'MoJsIpHast Macca'.
3axoH ABorapo. MossipHbIi § 38, cTp.128 Bomp.

37 .
00BEM Ta30B. 3,4.

38 OGBEMHBIE OTHOIICHHS a30B IPH § 39, ctp. 130
XUMHYECKHX PEaKIHsIX. Borp. 2.

39 Oxcust bubaroreka [TOK § 40, cp. 135

ABL https://m.edsoo.ru/ff0d664e somp. 1,2.
40 lc_fa(z)l;flycl;il:fnz;if:;eC;cI/I:OBHblx u BuGmorexa [IOK $ 40, crp. 135
’ https://m.edsoo.ru/ff0d664e Bomp. 4
aM(OTEpHBIX OKCH/IOB
Bubmmoreka ITOK § 41, ctp. 139
4l Tnapoxcuzst. Ocrosanms. https://m.edsoo.ru/ff0d67ca Borp. 1.
42 X ccKiE CROCTBA OCHOBAHM Bbubnnoreka [JOK § 42, crp. 144
HMHYECKHE CBOMCTBA OCHOBAHHH.
https://m.edsoo.ru/ff0d67ca Bomp. 5. § 43.
bubauoreka [TOK § 44, crp. 152
43 K . ’
HETOTEL https://m.edsoo.ru/ffOdfee2 Borp. 3.
. Bubmoreka [JOK § 45, ctp. 155
44 XUMIICCKIE CBOHCTBA KUCIOT. https://m.edsoo.ru/ffOdfee2 sorp. 1,3.
Bubmoreka [JOK § 46, ctp. 159

45 Coun. ’

o https://m.eds00.ru/00ad9474 somp. 1,2,3.
XuMHYECKHe CBOMCTBA COJICH.

46 T'enernueckas cBsi3b MEXIY Bbubnnoreka [JOK § 47, ctp. 164
KJIacCaMH HEOPraHHYECKHX https://m.edsoo.ru/00ad9a50 sormp. 1,5.
COeTMHEHNH
TIpaxrudeckas pabora Ne 6.

47 Perrenne sxcriepuMeHTaIBHBIX Bubanoreka LIOK §48
3a71a4 110 TeMe «OCHOBHBIE KIaCChl https://m.edsoo.ru/00ad9b7c ’
HEOPraHUYECKUX COCIMHCHHI

48 O6001IEHNE U CHCTEMAaTH3aIUs Bubnmorexa IJOK TloBToputs § 36-
3HaHMH https://m.edsoo.ru/00ad9ch2 48.

" 'IfO(JHTPOHLHaﬂ pabora Ne3 o Teme BuGmiorexa LIOK

CHOBHBIC IacChl . https://m.edsoo.ru/00ad9ela
HEOPraHMIECKUX COeHMHEHMI
50 Kiraccndukanmst X AMHIECKHUX Bubmmoreka LIOK § 49, cp. 171,
JJIEMEHTOB. https://m.edsoo.ru/00ad9ffa Borp. 4,6.
I .
51 HZP"Z”"qZ‘C:“:":a:": Z Bubmiorexa LIOK § 50, ctp. 176,
PHOMIECKA CHCTEM https://m.edsoo.ru/00ada52c BoIp. 2.

XUMHYECKUX demenToB /1. 1.
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Menneneesa

50 Tlepnommueckas tabuima 1 Bubamoreka LIOK § 51, ctp. 180
XUMHYECKHX DJIEMEHTOB. https://m.edsoo.ru/00ada52c Borp. 3,4.

53 Crpoenne atomoB. CocraB 1 Bubnmoreka LIOK § 52,ctp. 184 Bomp.
aTOMHBIX sijiep. M30TorbI https://m.edsoo.ru/00ada342 2,3.
Pacnpenenenne 351eKTpoHOB IO Bubnnoreka LIOK § 53, ctp. 188

54 1
9HEPreTUYECKHM YPOBHSM. https://m.edsoo.ru/00adaébc somp. 1.
XapakTeprCTHKA XMMUYECKOr0

55 3JIEMEHTA I10 €T0 MOJIOKEHUIO B 1 bubaroreka [TOK §53
Tlepuoanueckoii cucreme 1. 1. https://m.edsoo.ru/00adag824 ’
Mengeneesa
3nauenne [lepromudaeckoro 3aKoHa

56 JUISL Pa3BUTHUS HAYKH U TIPAKTHKU. 1 bubmmoreka [TOK § 54, ctp. 190
. U. Menpenees — y4€HbIH, https://m.edsoo.ru/00ada96e Bomp. 3.
Tearor u rpaxaaHuH

57 DJIEeKTPOOTPULATETEHOCTh AaTOMOB 1 Bubmnoreka [JOK § 55, ctp. 193
XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8 sorp. 1,2.

58 OCHOBHBIE BUJIbI XUMHYIECKOIH 1 Bubmnorexa [JOK § 56, ctp. 198
CBSI3H. https://m.edsoo.ru/00adac34 Borp. 2.

59 OCHOBHBIE BUJIbI XUMHYIECKOIH 1 Bubmnorexa [JOK §56
CBSI3H. https://m.edsoo.ru/00adaab8 '

bubarorexa [TOK

60 Crememb oxucaers ! https://m.edso0.ru/00adae28 §57.

61 OKHCIUTENBHO- 1 Bubmoreka [JOK § 57, crp. 202
BOCCTQHOBUTEIIbHBIC PEAKIIHH https://m.edsoo.ru/00adb076 Borp. 2.

Bubmmoreka IJOK

62 OKHCINTENN U BOCCTAHOBUTEIIH 1 httns://m.edsoo.ru/00adbo76 § 57.

63 O60011IEHNE U CHCTEMaTH3aIUs 1 Bubmmoreka IJOK TloBToputs § 49-
3HAHUIL. https://m.edsoo.ru/00adaab9 57.

o KgHTpOHbHaﬂ pa601)'? Ne4 1o Teme ) BuGmiorexa LIOK
(-TPOCHHNC ATOMA. AHMITACCKaA https://m.edsoo.ru/00adb486
CBSI3b»

65 PesepaHblit ypok. O6001meHNE 1 1 bub6mmoreka LIOK
CHCTEMATH3aLMs 3HAHHH https://m.edsoo.ru/00adb33c

66 PesepaHblit ypok. O6001mIeHNE 1 1 bub6mmoreka [IOK
CHCTEMATH3aLMs 3HAHHH https://m.edsoo.ru/00ad9ch2

67 PesepaHblit ypok. O6061mIeHNE 1 1 bubmmoreka [IOK
CHCTEeMaTH3aLMs 3HAHHI https://m.edsoo.ru/ffod61c6

68 PesepBHbIii ypok. 1

OBIEE KOJIMYECTBO YACOB I10 68

IMPOI'PAMME
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9 KJIACC

KosmuecTBo yacoB

DJ1eKTpOHHbIe [U(POBLIE

Ne Jara JlonoaHuTeIbHAS
Tema ypoka KonTpoabHble IpaxTuyeckue o0pa3oBaTeibHbIe
n/n Beero H3y4eHHs unpopmanus
padoThI pa6oTsI pecypcnl

1 OKHUCITHTENBHO- 1 Bubnmnoreka [JOK § 1, ctp. 7 BoOMIp.
BOCCTaHOBUTEJIbHBIE PEAKIIMU https://m.edsoo.ru/00adcade 1,2,3.

2 TernoBbie 3 hexTht 1 Bubnumotexa LIOK § 2, ctp. 11 Bomp.
XUMHUYECKUX PEaKLUil. https://m.edsoo.ru/00adbcb0 1-4.

3 CKOpPOCTh XUMHYECKHX 1 Bubmmorexa [JOK § 3, crp. 15, Bomp.
peaxuuii. https://m.edsoo.ru/00adbe9a 2,3.
IMpaxtrueckas padora Ne 1.

4 M3yuenne BAMSAHUS YCIOBUI 1 1 Bubmmorexa [JOK §4
MIPOBECHUS XUMHYECKOU https://m.edsoo.ru/00adc28c :
peaKkuuu Ha €€ CKOPOCTb.

00 .
5 HopaT“’:';‘e P ea“gi‘l X . Bu6smorexa LIOK § 5, crp. 18 Bomp.
HUTTHE © XHMTHECKoM https://m.edsoo.ru/00adb59e 1,2,3.
paBHOBECHH.
KontponbHas padora Nel mo

6 Teme «Kinaccupuxanus 1 1
XUMHYECKUX peaKkuuiny

7 Sﬁ:ig;;iiﬁii? 1 Bubmmorexa [JOK § 6, ctp. 25 Bomp.

P https://m.edsoo.ru/00adb7e2 1,2.
JIICCOLUALHN.

8 Jlucconuanus KUcior, 1 Bubmmorexa [IOK § 7, ctp. 29 Bomp.
OCHOBaHHI1 U COJICH. https://m.edsoo.ru/00adb6b6 1.2.

9 S;szj;i:fag;;e% 1 Bubmmorexa [JOK § 8, crp. 32 Bomp.

P ) https://m.edso0.ru/00adcd68 1,34
JIICCOLUALHN.
Bubmmorexa [JOK § 9, crp. 36 Bomp.

10 P 0 . 1

CAKIII HOHHOTO obvera https://m.edsoo.ru/00add448 2,3.
. Bubmmorexa [JOK § 10, ctp. 40 Bomp.

1 Taponus corei ! https://m.edsoo.ru/00add9d4 1.2.

11, 0 2.

https://m.edsoo.ru/00addbfa '
JKCIIEPUMEHTAIBHBIX 3a/1au»
O06001EHNE U Bubarorexa [JOK

13 1 I1 6-11.

CHUCTEMAaTH3aLMs 3HAHUH https://m.edsoo.ru/00addd12 oBTOpHTS §
K 02
1| o S | 1 ) bitGmorera L1OK
peaxtt https://m.edsoo.ru/00addecO
B BOZIHBIX PAaCTBOpAXx.»
12 .48 .

15 XapaKkTepuCTHKa IajJOreHOB. 1 Bubmroreka [JOK § 4 5’ C;I; e Boglg
Xtop. https://m.edsoo.ru/00addfe2 e -

Borp. 3,4,7.
Xnoposonopoa. ConsiHast

16 KHCIIOTa, XAMAYECKHE 1 Bubmoreka [IOK g ;4 ;?;' 35 ngp'
CBOJCTBA, TIONyYEHHE, https://m.edsoo.ru/00ade104 B;)H' * 04 P-
NpUMEHEHHE p- &%
IMpakTnueckas pabora Ne 3

17 no Teme «Ilomyuenne 1 1 Bbubmmotexa IJOK §16
COJISIHO# KHCIIOThI, H3y4EHUE https://m.edsoo.ru/00ade348 s
e€ CBOMCTB»

18 XapakTepucTHKa KUCIOpoa 1 Bbubmmotexa IJOK § 17 ctp. 64 Bomp.
1 CepBlI. https://m.edsoo.ru/00ade64a 2,3.

19 CBoiicTBa 1 MPUMEHEHUE 1 Bubnmorexa [JOK § 18 cTp. 67 BoMIp.
Ccepel. https://m.edsoo.ru/00ade64a 2.

Bubmoteka LIOK § 19 ctp. 70 BoMIp.

2 . . 1

0 Ceposozopon. Cym et https://m.edsoo.ru/00ade802 1,2,3.
20 ctp. 73 .

21 Oxcunsl cepbl. CepHucTas 1 Bubnmorexa [JOK g 3 ;;1; c ngp
kucnora. CepHast KMCIOTa. https://m.edsoo.ru/00adea28 T P-

Borp. 2.
IpakTuyeckas padora Ne 4.

22 Perrenne 1 1 Bubmmorexa [IOK §22.
IKCIICPUMEHTAIBHBIX 33144 https://m.edsoo.ru/00adbac6 k
o Teme "Kucnopon u cepa".

XapakTepucTHKa a3oTa u
b K 2 .82 .
23 tdocdopa. Ousnueckue u 1 nmorexa LIO § 23 c1p. 82 Bonp

XUMHUYECKUE CBOKWCTBA a30Ta.

https://m.edsoo.ru/00adeea6

2,3.
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Bubmmorexa IIOK

§ 24 ctp. 86 Bomp.

2 AviMHa. https://m.edsoo.ru/00adf004 1-3.
IMpaktuyeckas pabora Ne 5
25 o Teme «Ilonyuenune Bubmumotexa LIOK §25
aMMHaKa, H3y4eHUE eTo https://m.edsoo.ru/00adf180 '
CBOUCTB»
Bubmmorexa [JOK § 26 ctp. 91 Bormp.
26 Coutit amvoRi. https://m.edsoo.ru/00add5d8 12,4,
Bubnmorexa [JOK § 27 ctp. 95 BoMIp.
27 A3OTHAS KHCIOTA. https://m.edsoo.ru/00adf306 1,3,6.
. Bubmuorexa [IOK § 28 ctp. 101
28 Coatt a30THOM KHCIOTL https://m.edsoo.ru/00adf518 gorp. 1-3.
Bubmumotexa LIOK § 29 ctp. 105
29 Pocgop. https://m.edsoo.ru/00adf68a somp. 1,2,3.
30 qO)KClgl (b}?:;bsgan(\g e Bubmuorexa LIOK § 30 ctp. 110
0cdop o ee https://m.edsoo.ru/00adfc20 Borp. 1,3.
conu.
a1 fa:amp'j:;“;‘a fﬂepoua " BuGmiorexa LIOK §31 crp. 114
PEMHILL. AJLIOTPOIHA https://m.edsoo.ru/00adfd9c Borp. 2,3.
yriaeponaa.
3 XuMunueckue cBoiicTBa Bubmmorexa [JOK § 32 crp. 117
yraepozaa. Axcoponus. https://m.edsoo.ru/00add8b2 Bomp. 1,2,6.
Okcup yruepona (l1) -
33 yrapusiii ra3. OKcu Bubmmoreka [JOK 1§303n3 0131).§132'4(1) .
yrnepona (1V) - yrnekucisiit https://m.edsoo.ru/00adfebe p- 2 R
123 Bomp. 1.
ras.
. Bubmorexa [IOK § 35 ctp. 128
34 VrombHA KHCIOTa 1 €€ cotn https://m.edsoo.ru/00ae006¢c Borp. 3,4,6.
IMpaxtiyeckas padora Ne 6
"H
Y ’ https://m.edsoo.ru/00ae027e '
KauectBennas peaknuus Ha
kapOoHaT-uoH"
36 Kpemuuii. Oxcug KpeMHUS Bubmmorexa [JOK § 37 cp. 134
(V). https://m.edsoo.ru/00ae080a Borp. 2,3.
37 KpemHuesas kucnora u eé Bubmmorexa [JOK § 38 ctp. 137
comu. Crekno. Llemenr. https://m.edsoo.ru/00ade488 Borp. 2,3,4.
38 O606menne u Bubmoteka LIOK IMoBTopuTH § 12-
CHCTEMATH3AINS 3HAHUIA. https://m.edsoo.ru/00adec8a 38.
Konrponbhas padora Ne3 o
39 Teme «Baxueiime Bubmorexa [IOK
HEMeTaIUTbl U UX https://m.eds00.ru/00ae0e18
COCITUHCHUA»
O6m1as XapaKTepruCTHKa
XUMHUYCCKHUX DJICMCHTOB —
meraiuioB. Haxoxnenne Bubmorexa [IOK § 39 c1p. 141
40 Bormp. 4. § 40 ctp.
METAIUIOB B IPUPOJIE U https://m.edsoo.ru/00ae103e
143 Bomp.1,2.
ob1ue crroco0sl X
TIOJTyYCHHUS.
XUMHUECKHE CBOWCTBA
a1 METaJUIOB. Bubmroreka [JOK § 41 cTp. 148
DIEKTPOXUMUYECKHI PsiJT https://m.edsoo.ru/00ae1156 Borp. 2.
HaTNpsDKEHUH METaioB
Bubmoteka LIOK § 42 ctp. 150
42 .
Crinassi https://m.eds00.ru/00ae1156 Borp. 2,3.
Bubnmorexa [JOK § 43 cp. 154
43 Ienoursre meTanbt https://m.edsoo.ru/00ae14b2 Bormp. 2,3.
M #.
a4 ]_L[i:({::!meMenLHHe Bubnroreka [JOK § 44 cTp. 158
https://m.edsoo.ru/00ae15e8 Borp. 3.4.
METaJIJIbI.
45 Baxueiinme coeanHeHUsS Bubnmorexa [JOK § 45 ctp. 162
kanbuus. XKECTKOCTb BOIBI. https://m.edsoo.ru/00ae15e8 somp. 1,2,3.
. Bubmoteka LIOK § 46 ctp. 166
4 A
6 JHOMITHH https://m.edsoo.ru/00aelc64 Bomp. 2,5.
47 Baxwneiimme coequHeHus Bubmroreka [JOK § 47 cp. 170
ATFOMUHUSL. https://m.edsoo.ru/00aelc64 Borp. 2,3.
48 Keneso Bubnmorexa [JOK § 48 cp. 173

https://m.edsoo.ru/00ae1d86

Borp. 1-4.
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Bubmmorexa [JOK § 49 cp. 176
49 : 1
Coepumerns xenesa https://m.edsoo.ru/00ae1278 Borp. 2,3.
INpaktiyeckas padora Ne 7.
50 Petuere 1 Bubmuotexa LIOK § 50
3KCHepHMeHTaHHjHX st https://m.edsoo.ru/00ae3de8 '
1o Teme «Bakueiine
METaJIIbl ¥ UX COSTHHCHHSD)
O60011EHNE U IMoBTopuTs § 39-
51 N 1
cHCTEeMaTU3alus 3HaHUI 50.
KonTtponbHas pabota Ne4 mo
52 TeMe «BaxHeimne MeTauibl 1
U UX COCUHCHUSD)
51 ctp. 180
OpraHuueckast XUMusl. Bubmmorexa [JOK §5Temp
53 1 Borp. 2,5,6. § 52
IpenenbHbBIE YIIEBOIOPOIBI. https://m.edsoo.ru/00ae1886
ctp. 183 Bomp. 2.
54 Henpenenbhbie 1 Bubmmorexa [JOK § 53 ctp. 186
YIJIEBOJOPO/IBL. https://m.edsoo.ru/00ae14b2 Borp. 2,4.
Bubmmorexa [JOK § 54 ctp. 188
% Hommvept. ! https://m.edsoo.ru/00adec8a Bomp. 1,2.
56 IIpousBonHbIE 1 Bubmmorexa [JOK § 55 ctp. 191
yriaeBogopooB. CIUpThI. https://m.edsoo.ru/00ae054e Bomp. 1,3.
57 KapOoHOBBIE KUCIIOTHI. 1 Bubmmorexa [JOK § 56 cp. 194
Croxusie 3Gupsl. JKUpbL. https://m.edso00.ru/00ae0bf2 sormp. 1,3,4,5.
Bubmorexa [IOK § 57 cp. 197
58 Vi . 1
[ICBOAL https://m.edsoo.ru/00aelae8 sormp. 1-3.
Bubmorexa [IOK § 58 ctp. 199
59 AMm . b . 1
HMHOKHCIIOTB. bEJIKH https://m.edsoo.ru/00ae35e6 Borp. 2,3,4.
O606menne u IMoBTopuTs § 51-
60 . 1
cUCTeMaTH3ausl 3HaHUI 58.
61 O06001EeHnE U } 1
CHCTeMAaTH3aLMs 3HAHUH
Beraucienus 1o ypaBHeHHsIM
XHMHYECKUX PEaKIU, eclu
62 ;ilg;_rferf;;e;m: f:(aHHTB 1 Bubmoteka LIOK IoBTOpUTH 3anucu
Acp https://m.edsoo.ru/00ae1750 B TETp.
npumecH. Beruncnenus
MAacCOBOH 10U BBIX0J1a
HPOJLYKTa PeaKLun
B
63 Hjizclzlzoéa;ﬁfim i 1 Bbubmmotrexa IJOK IMoBTOPHTE 3amKCH
4 https://m.edsoo.ru/00ae3f50 B TeTp.
YenoBeKa
Xumuyeckoe 3arps3HeHUe Bubmmorexa [JOK IoBTOpUTH 3anucH
64 . 1
OKpYKatoIel cpesl https://m.edsoo.ru/00ae4270 B TETp.
Pone xumuu B penieHny bubmmotexa IJOK IToBTOPHTE 3amKCH
65 1
HKOIOTHYECKHX TTPOOIEM https://m.edsoo.ru/00ae4270 B TETp.
Pe3epBHBIii ypok.
Bubmroreka [JOK
1
66 O6obmenne 1 N https://m.edsoo.ru/00ae0d0a
CHCTeMaTH3alus 3HaHUI
67 2663:(13) BI:{IEeyEOK 1 bubmmorera LIOK
H N https://m.edsoo.ru/00adb33c
CHCTEMAaTH3aLMs 3HAHUI
Pe3epBHBIii ypok.
68 O600menne u 1
CHCTeMaTH3alus 3HaHUI
OBIEE KOJIMYECTBO YACOB 68
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