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HOSACHUTEJ/IBHAS 3AITNCKA

[Iporpamma 1Mo XMMHUM Ha YPOBHE OCHOBHOTO 00IIero 00pa30BaHHs COCTAaBICHA Ha OCHOBE TPEOOBAHUH K
pe3ysibTaTaM ~OCBOCHHS OCHOBHOH  00pa3oBaTeibHOM IpOrpaMMbl  OCHOBHOrO  ofmero oOpasoBaHus,
npezncraBieHHBIX B @T'OC OO0, a Taxke Ha OCHOBe (hemeparbHON pabodeii mporpaMMbl BOCHUTAHUS U C YIETOM
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,
ImpeaycMaTpuBaeT paclpefesieHue ero Mo KjiaccaM M CTPYKTYpHpOBAaHUE IO pasfieslaM U TeMaM IpPOrpaMMBbl IO
XUMMH, OINpenAenseT KOJIMYECTBEHHbIE M KAueCTBCHHBIE XapaKTEPUCTUKH COAEP)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 OCBOCHHWS OCHOBHOH 00pa30BaTeNbHOW MpOrpaMMbl Ha yPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs, a Takke TpeOOBaHMI K pe3yiabTaTaM OOYUYEHHs] XMMHH HAa YPOBHE IIeleH H3Y4eHUs NpeaMeTa H
OCHOBHBIX BUJIOB y4€OHO-TTO3HABATEIbHON ESTENBHOCTH 00YJaIOIIET0oCs 110 OCBOCHUIO Y4€OHOTO COIEPKaHNU.

3HaHHME XUMHUU CIY>)KUT OCHOBOIT [1s1 JOPMHUPOBaHMST MUPOBO33PEHHSI 00Y4aIOIIErocs], €ro MPeJICTaBICHUH O
MaTepuaJbHOM €JMHCTBE MHpa, BaXKHYIO pOJIb UrpaloT  (QOpMUpyeMble XUMHEH MpPEACTaBICHUS O
B3aMMOIIPEBPALICHUSIX 3HEPTHU M 00 3BOJIIOIHMM BEUIECTB B IPHPOAE, O MYTSX PEIICHHs II00aNbHBIX MpoOiIeM
YCTOWYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CHIPhEBOM, SHEPreTUYECKOW, MUIIEBON M HKOJOTMYECKOil 0e30macHOCTH,
mpo6ieM 3paBOOXpaHEHHSI.

N3yuyenune xumuu:

CIOCOOCTBYET peasM3aliyl BO3MOXKHOCTEH JUIA CaMOpas3BUTHS W (pOpPMHPOBAHMS KyJIbTYphl JIMIHOCTH, €&
o0r1elt 1 QyHKIIMOHAIBHON TPAMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHUPOBAHMEC MBIIIJICHAS M TBOPYECKHUX CIOCOOHOCTEH OOYYarOMIMXCsl, HABBIKOB HX
CaMOCTOATENbHON yueOHOH IesSTEeNbHOCTH, SKCIICPUMEHTAIBHBIX M UCCIIEI0BATENbCKUX YMEHUH, HEOOXOIUMBIX KaK
B TIOBCEJIHEBHOM JKHM3HHU, TaK U B IPOGECCUOHATIBHON 1A TEIbHOCTH;

3HAaKOMUT CO CHCHI/I(bI/IKOf/i Hay4YHOI'0 MbINIJICHUS, 3aKJIaAbIBA€T OCHOBBI LICJIOCTHOI'O B3IJIdga Ha €AUHCTBO
NPUPOJBI U YENIOBEKA, SBIACTCS OTBETCTBEHHBIM 3TalloM B (JOPMHPOBAHWM €CTECTBEHHO--HAYYHOH IPaMOTHOCTH
00yJaroIuXCs;

croco0cTByeT (GOPMHUPOBAHHIO IIEGHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K IPUPOJIE, K
YeJIOBEKY, BHOCUT CBOH BKJIA/I B 3KOJIOTHYECKOE 00pa30BaHNE 00YJaIOIIUXCSL.

JlaHHbIe HanpaBiIeHNs B 00yYE€HUN XUMHUN 00ECIIEUYMBAIOTCS CIIENN(UKOI coslepKaHusl yueOHOTo IpeaMera,
KOTOpLIﬁ SABJIACTCA NE€AArorn4CCK aJalnTUPOBAHHBIM OTPAXKECHUEM 06a3oBoii HayKl XUMHHU Ha OHpe}IeJ’IéHHOM oTane
€€ pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00mIET0 0Opa3oBaHUs OPHUEHTHPOBAH HA OCBOCHHE OOYYarOIIMMUCS
CHUCTEMBI TIEPBOHAYAIIBHBIX MOHATHI XUMHHU, OCHOB HeOpFaHH‘IeCKOﬁ XUMHHU U HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX
HNOHATUHA OPraHUYECKON XUMUHU.

CrpyKTypa coJepkaHHsl NPOrpaMMBbl 110 XMMHH C(OPMHpPOBAHAa Ha OCHOBE CHCTEMHOTO MOAXO0na K eé
n3yuennto. ColepxaHue CKIIAIbIBAETCA M3 CUCTEMBI MOHATUH O XMMHUYECKOM JJIEMEHTE U BEIIECTBE H CHCTEMBI
MOHATUH 0 XUMHYecKor peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHM30BaHBI 10 MPUHIIMIY HOCIIEN0BATELHOTO
pa3BUTHA 3HAHUI HA OCHOBE TEOPETHUUECKUX MPEACTaBIECHUI PA3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3ZHAHNUS;

— Ilepuoguueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHMUY;

— Y4eHHUs O CTPOEHUH aTOMa U XMMUYECKOH CBSI3H;

— MpeJCTaBICHUH 00 3JIEKTPOIIMTHIECKON IMCCONMAIINY BELIECTB B pPaCTBOpaXx.

TeOpeTI/I‘IeCKI/Ie 3HaHUA pacCMaTpUBaIOTCA Ha OCHOBE ODMITUPUYCCKHU IMOJTYUCHHBIX U OCMBICIICHHBIX q)aKTOB,
pa3BUBAIOTCS IOCIEJOBATENIFHO OT OJHOTO YPOBHA K JAPYrOMY, BBINONHAA GYHKOIHH OOBACHEHHS W
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 YEJIOBEKAa U KaK OJHOI0 M3 KOMIOHEHTOB MUPOBOMH
KyJIbTYpBl. 3aja4a y4eOHOro IpeaAMeTa COCTOMT B ()OPMUPOBAHUM CHUCTEMbl XMMUYECKMX 3HAHUH — Ba)KHEHIIMX
(akTOB, MOHSATHH, 3aKOHOB M TEOPETHYECKUX IIOJIOKCHUH, MOCTYMHBIX OO0OOIMIEHHH MHPOBO33PEHYECKOTO
Xapakrepa, s3blKa HayKd, B MPHOOIICHUN K HAayYHBIM METOJaM IO3HAHMS NPU M3YYCHHH BEIIECTB U XUMUYECKUX



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
eNTH, KaK:

— (opMHUpOBaHUE MHTEJICKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM000Opa30BaHUIO, COTPYIHUYECTBY,
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;

— QopMupoBaHHe y OOYYaIOIIMXCS TYMaHUCTHYECKUX OTHOIICHWH, NMOHUMAHUS IIEHHOCTH XUMHUYECKUX
3HAaHUU ISl BBIPAOOTKH JKOJIOTHYECKHU IEJIECO00Pa3HOro MOBEJCHUS B OBITY M TPYAOBOH JAEATEIBHOCTH B LIEISIX
COXpaHCHHS CBOCTO 3IO0POBBS M OKPY’KAIOIIEeH IPUPOTHON CPEIbl;

— pa3BUTHE MOTHBalMd K OOy4YEeHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIIMTAHHIO Ha OCHOBE
YCBOCHUS OOIIEYENIOBEUYECKMX IEHHOCTEeH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQHIIs M HAIpaBICHHOCTH
JlanbHEHIero o0y4eHus.

OO0mee 9mcnO 9acoB, OTBENEHHBIX U HM3YYCHHS XMMHHA Ha YPOBHE OCHOBHOTO O0INEro oOpa3oBaHUS,
cocraBiseT 136 gacoB: B 8 kiacce — 68 gacoB (2 yaca B HeJIeNi0), B 9 kitacce — 68 gacoB (2 yaca B HEJICITIO).



COJEP KAHUE OBYYEHUS

8 KJIACC

IMepBoHAYaIbHBIE XUMHUYECKHE OHATHSA

IIpeamer xumuu. Poiab XMMHUM B )KM3HM 4esloBeKa. XUMHUS B cucTeMe Hayk. Tena u Bemecta. dusnueckue
CBOICTBA BelIeCTB. ArperaTHoe COCTOSIHUE BelecTB. [IoHsATHE 0 MeTOAax MMO3HAHUS B XUMUU. YUCTHIE BEILIECTBA U
cmecu. CrocoObl pa3JieNieHns: cMecen.

ATOMBI M MOJEKYJbl. XUMUUECKUE 37IeMeHThl. CHMBOJIBI XUMHYCCKHX 3JIEMEHTOB. [IpOCThIC U CIIOKHBIE
BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YICHHUE.

Xumnueckast ¢opmyna. BaleHTHOCTh aTOMOB XMMHYECKHX D3JEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemiecTB. OTHOCUTENbHAsd aToMHast Macca. OTHOCHUTeNIbHAasT MOJIEKYJIsipHas Macca. MaccoBasi IOJIsi XUMHUYECKOTrO
3JIEMEHTa B COCAMHCHUM.

KonunuectBo BemectBa. Moisb. MonsipHast Macca. B3auMoCBsI3b KOIMUYECTBA, MACChl M YHCIA CTPYKTYPHBIX
e/IMHMII BelecTBa. Pacuérsl mo opMysiaM XUMHYECKUX COEANHEHUH.

Ou3nuecKkue U XUMHUYECKUE SBIEHUS. XHUMUYecKas peakiuus U e€ MpU3HAKU. 3aKOH COXPAHEHUS MacChl
BeIIecTB. XUMHUUecKne ypaBHeHU. Kiaccudukanms XUMHUIeCKNX peaknii (COeANHEHS, Pa3IIOKEHHS, 3aMeIIeHNs,
oOMeHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMHYECKOHW IOCYAOH, MpaBmiamMu padOTHl B J1a0OpaTopuul M TPHUEMAMH OOpaIICHUS C
nmabopaTOpHEIM 000PYAOBaHHEM, U3YUCHHUE U OTFICaHUE (PU3UIECKUX CBOIMCTB 00pa3IOB HEOPTAHUIECKHUX 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,
B3auMoJieiicTBre Jkene3a ¢ pactBopoM coim Mmenu (Il), u3ydeHue crocoOOB pas3neNeHUs CMECEH: 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 — cmech razoB. CocrtaB Bo3myxa. Kucmopony — sieMeHT W NPOCTOe BemecTBo. HaxokmeHune
KUCIIOPOAa B MpUpoje, (GHU3MYeCKMe W XHMHUUYECKHe cBoicTBa (peakuuu ropenwms). Oxcunsl. [Ipumenenue
kuciopoaa. CrocoOBl MONXYyYeHUs] KHCIOpOoJa B J1a0OpaTopud W MPOMBIIIICHHOCTH. KpyroBopoT kuciopoja B
npupoze. O30H — aAITIOTPOIHAS MOJU(PHUKALINS KACIOPOIA.

TernoBoit 3ddekT XUMHYECKOH peakuuH, TEPMOXMMHUYECKHE YypaBHEHHsS, JK30- M OSHIOTEPMHUYECKHE
peakuuu. TomnMBo: yroib M MeTaH. 3arpsi3HEHWE BO3/yXa, 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 BOABL. Boja kak pactBopurenb. PactBopsl. HachlmieHHBIE W HEHACHIIEHHBIE
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.

Knaccugukanus Heopranmdeckux coequHeHuil. Okcuapl. Kiaccuduxanms okcumoB: cojeobpasyroniue
(ocHOBHBIC, KHCIOTHBIE, aMmdoTepHble) H HecosieoOpasyromue. Homenkiarypa okcugoB. Dusumueckue u
XUMHYECKHE CBOWCTBA OKCUAO0B. [loyyeHne okcuoB.

OcHoBanus. Kiaccupukarusi OCHOBaHHMU: INENOYM W HEPACTBOPUMEBIC OCHOBaHHA. HoMeHKaTypa
ocHOBaHUU. PU3NUYECKUE U XUMUUECKUE CBOMCTBA OCHOBaHUMU. [lomyyeHne ocHOBaHUM.

Kucnotsl. Kimaccudukanus xucnor. Homenknatypa kucinoT. @u3ndecKie 1 XUMHYSCKUE 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
MpeKpalleHuss TopeHus (ToXkapa), O3HAKOMIICHHE C O0pa3liaMi OKCHJOB M OIMCAaHHE HX CBOMCTB, IOJyYCHUE,
coOupaHue, paclo3HaBaHUE W U3YYCHUE CBOMCTB BOAOPOAa (TOpeHwre), B3aNMOICHCTBIE BOJOPO/Ia C OKCHIOM MEIU
(1) (BO3MOXHO HCIIOJIB30BAHME BHICOMATEPUAIOB), HAOIIONEHHE OOpPa3lOB BEINECTB KOJMYECTBOM 1 MOJIb,
Uccle0BaHNe 0COOEHHOCTEH PacTBOPEHMS BELIECTB C PA3IMYHON PACTBOPUMOCTBIO, IPUTOTOBJICHHE PACTBOPOB C
OnpeeNIEHHON MaccoBOM J0Jeil pacTBOPEHHOTO BELIECTBAa, B3aUMOJCUCTBHE BOABI C MeTaulaMU (HaTpUEeM H
KanbpIieM) (BO3MOXKHO HCTIOJIB30BAaHUE BHICOMATEPHANIOB), HCCIEIOBaHUE OOpa3IoB HEOPTaHMYECKHX BEIIECTB



Pa3IUYHBIX KJIACCOB, HAOJIIOJEHNE M3MEHEHUSI OKPACKM MHIWKATOPOB B PacTBOpax KHUCIOT W IIENO4Yei, H3ydeHue
B3aumMojeiicTBus okcuaa meau (I1) ¢ pacTBopoM cepHOM KHCIIOTHI, KHCIOT C METAIAaMH, PEaKINil HeHTpaTu3aIu,
MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAaHHI, BBITECHEHHE OJHOIO METala APYTUM U3 PacTBOpa COJIM, pEIICHHUE
SKCHEPUMEHTANBHBIX 33/1a4 110 TeMe «BakHeilnue ki1accbl HEOPraHUYECKUX COETUHEHUI.

Hepuonnyeckuii 3akoH u Ilepuoamueckass cucrema xumudeckux djemeHtoB . M. MenpgeineeBa.
Crpoenue aToMoB. XuMHu4eckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIHHA

[lepBble mOMBITKK KiacCH(UKALUK XUMHUYECKHX DSJIEMEHTOB. [lOHsATHE O Tpynmax CXOIHBIX 3JIEMEHTOB
(memodHBIe W IIEIIOYHO3EMENBHBIC METAJUIBl, TaJOTCHBI, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpHIE OOpa3yloT
amM(pOTepHBIE OKCHUIIBI K THAPOKCHIBL.

Ilepuonuueckuit 3akoH. Ilepuoanueckas cuctema xumudyeckux odnemeHtoB JI. WM. Menzgeneesa.
KopoTkomepronnas u mamuHHONEpHonHas (opmbl Ilepmommdeckoll cHCTEMBI XUMHYEcKuX 3iemeHToB [I. 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
HEMETAJNINYECKUX CBOWCTB 110 TPYIIaM U MIEPHOIAM.

3nadyenue Ilepnonndeckoro 3akoHa M Ilepmoguueckod CHCTEMBI XMMHUYECKHX JJIEMEHTOB I Pa3BUTHS
Hayku U npakTtuku. J[. . MenneneeB — yu€HbIi U TpaKJaHUH.

Xumnaeckast cBsi3b. KoBaneHTHas (TOMSpHAst M HETIOJISIPHAST) CBSI3b. DJIEKTPOOTPULIATEIIEHOCTD XUMHUUECKUX
31eMeHTOB. MloHHas CBS3b.

CreneHb OKHCJICHUA. OKHCIIUTENHHO--BOCCTAHOBUTEIbHBIE pcakuuu. Hpoueccm OKHCJICHHUA u
BOoccTaHOBJIEHUA. OKUCIUTENHN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3ydeHHEe 00pa3IoB BEIIECTB METAIIOB M HEMETAIJIOB, B3aUMO/ICHCTBIE THAPOKCHIA INHKA C PACTBOPAMHU
KHCJIOT U menoqeﬁ, MPOBCACHUC OIIBITOB, HWUIIOCTPUPYIOIIUX HNPUMEPBI OKHUCIUTCIBHO-BOCCTAHOBUTCIIbHBIX
peakiuii (ropeHue, peakuuy pa3aoKeHHs, COCTUHCHHNS).

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
OTJENBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKIIA.

OO0mue ecTeCTBEHHO--HAy4YHbIC TOHSATHS: HAy4YHBIM (akT, THIOTE3a, TEOpHs, 3aKOH, aHAJINU3, CHHTE3,
KiaccuuKalys, NepuoMIHOCTh, HAOIOICHUE, IKCIIEPUMEHT, MOJICIIMPOBaHUE, H3MEPEHHE, MOJIeIb, SIBICHHE.

®du3KKa: MaTepusi, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIUJ, U30TOIbI, PaIUO0aKTUBHOCTb, MOJEKYJA,
JNEKTPUUECKUN 3apsl, BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSHHE BEIECTBa, ras, (pu3nMuecKue BEINYHHBI,
€AMHUIIBI I3MEPEHHs, KOCMOC, TUIaHeThI, 3B€3/1p1, CoHIIE.

Buonorus: porocunres, aprxanue, dunocdepa.

l'eorpadus: armocdepa, ruppocdepa, MUHEpAIbl, T'OpHBIE HOPOJBI, IOJE3HBIE HCKONAeMble, TOILUIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKas peaKuus

INepnomuueckuit 3axoH. Ilepruonuueckas cuctema xummueckux 3nementoB J[. M. MennpeneeBa. Ctpoenue
aTOMOB. 3aKOHOMepHOCTI/I B M3MEHEHUHM CBOMCTB XMMHYECKHUX DJIEMEHTOB MEPBBIX TpéX MEPUOA0B, KaJIvA, KaJIbUA
U UX COEIMHEHHUI B COOTBETCTBHH C MOJIOKEHHEM 3JIEMEHTOB B [lepronuueckoil cucreMe 1 CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUJbl XUMHUYECKON CBA3HM. THUIBI KPUCTAJUIMYECKUX PEHIETOK, 3aBUCHMOCTb CBOMCTB
BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEeIIETKU U BUAA XUMHUECKOH CBS3H.

Knaccudukanuss © HOMEHKIAaTypa HEOPraHMYECKHMX BEIIeCTB. XHMHUYECKHE CBOWCTBA BEIECTB,
OTHOCAIIMXCS K PAa3IUYHBIM KlaccaM HEOPraHUYECKUX COEIUHEHUM, TFeHEeTHYecKas CBsI3b HEOPraHMYECKUX
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
00paTHMOCTH, 110 YYacTHIO KaTallk3aTtopa). DK30- U SHAOTEPMHUUECKHE 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, BIUAIOLINE HA CKOPOCTh XUMUYECKOH PEaKUU U MOJOXKEHUE X MMUYECKOTO PABHOBECHSL.

OKHCIIUTENHHO-BOCCTAHOBUTEILHEIE peakuu, BHGKTpOHHBIﬁ OajlaHC OKHMCIIMTEIHLHO-BOCCTAHOBUTEILHOM
peaknun. CocCTaBlI€HHE YpPaBHEHWH OKHCIUTENbHO--BOCCTAHOBHTEIBHBIX PEAKNUII C HCIOIB30BAHHEM METONA
9JIEKTPOHHOTO OajaHca.

Teopust 3NMEKTPOIUTHUECKON AMCCOLMALMM. OJEKTPOIUTHI W HEAICKTPOINUTHL. KaTHOHBI, aHMOHBI.
MexaHn3M ANCCONMAINHN BEIIECTB C PA3IMIHBIMHU BHIAMU XUMHUUYECKOH cBa3u. CteneHs auccoruanuy. CHIbHBIE U
cy1a0bIe 3JIEKTPOJIUTEL.



Peakmun noHHOTOo OOMEHa. YCIOBWS MPOTEKAHHUS PEAKIMii MOHHOTO OOMEHa, TOJHBIE M COKpalIEHHBIE
VWOHHBIE YypaBHeHHS peaknuid. CBOWCTBAa KHCJIOT, OCHOBAaHHMM ¥ CcOJIed B CBETe NPEICTABICHHNA 00
JNEKTPOIUTHUECKOI qucconranyn. KayectBennsle peakuuy Ha oHbI. [oHsITHE O rHIpONIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C MOJESIMH KPUCTAIIIMYECKUX PEIMETOK HEOPTaHMYECKUX BELIECTB — METANIOB U
HeMeTauIoB (rpadura M aiMmasa), CIOKHBIX BEIIECTB (XJIOpPHIAa HATpHsl), UCCIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH
XMMHUYECKOH peakUuu OT BO3JCHCTBHS PAa3IMYHBIX (AKTOPOB, HCCIIENOBAHHE DIIEKTPONPOBOIHOCTH PACTBOPOB
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, WUIIOCTPUPYIONIMX 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 (u3nyeckre CBOHCTBA MPOCTHIX BEMIECTB — TAJIOTEHOB. XHMMHUYECKHE CBOICTBA Ha NpHMEpE XJIOpa
(B3aMMOJEWCTBHE € METaJUlaMH, HeMeTallaMH, Iienoyamu). XiopoBogopon. CoisiHas KHCIIOTa, XUMHYECKHE
CBOMCTBa, MONy4YeHHE, NMpuMeHeHue. JleiicTBue Xnopa M XJIOpOBOAOPOAA HAa OpPraHU3M uenoBeka. Baxnelmme
XJIOPHIBI ¥ NX HAXOKACHHUE B IPUPOJIE.

O6mas xapaktepucTuka 35eMeHToB VIA-rpymnmel. OcOOEHHOCTH CTPOECHHUSI aTOMOB, XapaKTEpPHbIE CTEIICHU
okucienus. CrpoeHue M (DU3MUECKHE CBOMCTBA IPOCTHIX BELIECTB — KHUCIOpOJAa M Cepbl. AJUIOTPOIHBIE
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. HaxoxneHue 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 mnonyueHue, (U3MUECKHE M XMMHYECKHE CBOWCTBa (0OmME KakK MPEACTABUTENs Kiacca KHCIOT H
crnetduueckue). Micnonb3oBaHue HUTPATOB U COJIEH aMMOHHS B KAY€CTBE MUHEPAJIbHBIX YI0OpeHHH. XUMHYECKOe
3arps3HEHUE OKPYXalollell cpenbl COCTUHEHUSMH a30Ta (KHUCIOTHBIE MOXAW, 3arpsi3HEHHWE BO3/1yXa, MOYBHI H
BomoémoB). Docop, amrtoTpomHsie Mommdukamym Qocdopa, uzmdecknme W XuUMHUYeckme cBoicTBa. OKCHI
tdocdopa (V) u dpochopHas kucnora, pU3NIECKUE B XUMHICSCKIE CBOICTBa, TomydeHue. Mcnons3oBarne dpochaTo
B KaueCTBE MUHEPAJIbHBIX YI00pEHHH.

OOmas xapakTepucTHka 35eMeHToB |V A-rpymnmbsl. OcOOEHHOCTH CTPOEHUsI aTOMOB, XapaKTepPHbIE CTEIIEHU
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 riro0anbHOTO MOTEIUICHHUS KIMMAaTa, MApHUKOBBIN 3 (eKT. YTolbHas 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.

[lepBoHauanpHble MOHATHS 00 OPraHMYECKHX BELIECTBaX Kak O COCIMHEHUSX yriepoaa (MeTaH, STaH,
STWJIEH, aleTWIeH, A3TaHOJ, TJIMIEPHH, YKCYCHas KHUCOTa). [IpHpojaHBlE HMCTOYHHUKH YTJIEBOJOPOIOB (Yroiib,
MPHUPOAHBIA a3, He(Th), IPOIYKTHl UX MepepaboTKu (OCH3MH), X POJb B OBITY W MpoMbIIUIeHHOCTH. [ToHATHE O
OMOJIOrMYecKN BaKHBIX BEIIECTBAX: JKHpaX, OENKax, yrieBoJax — M MX POJM B JKM3HM uelloBeKa. MaTepuanbHoe
€/IMHCTBO OPTaHWYECKUX M HEOPTaHMUYECKUX COSIMHEHUH.

Kpemuwii, ero ¢pusnueckre U XUMUYECKUE CBOWCTBA, MoyyueHue u npuMeHeHne. CoelMHeHUs] KPEMHUS B
npupozae. Obuue npencrapieHus o6 oxcuae kpeMuus (1V) u kpemuueBoit kucinore. CHIMKATHI, UX UCIIOJIB30BaHNE
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 XJOPWA-MOHBI M HAOJIO/ICHWE NPU3HAKOB WX HPOTEKAaHWS, OMBITHL, OTpakaomme (U3HYECKue M
XHUMHWYECKHE CBOMCTBA TAOT€HOB M UX COCTUHEHNH (BO3MOXKHO HCIIOIH30BaHUE BHICOMATEPHAIIOB), O3HAKOMIICHHE
¢ oOpa3mamMu XJIOpHIOB (TaJIOTEHUIOB), O3HAKOMIIEHHWE ¢ oOpaslamMu cepbl U €€ COeNMHEHUSMH (BO3MOXHO
UCIIONIb30BAaHWE  BUJICOMATEpHANIOB), HaONoAeHME Impolecca OOyrJIMBaHUS — caxapa MOJ  JAeHCTBHEM
KOHIICHTPUPOBAHHON CEPHON KHCIOTHI, H3y4eHHE XHMHUYECKUX CBOWCTB pa30aBICHHOH CEPHON KHCIIOTHI,
MPOBEICHNE KaYECTBEHHON PEaKINy Ha Ccyib(paT-HoOH M HAOIIOJCHHME NMPU3HAKA e MPOTEKaHWUs, 03HAKOMIICHHE C
(usnueckuMHu CBOMCTBaMM a30Ta, Gocdopa W HX COeTUHEHHH (BO3MOXKHO MCIOJIb30BaHUE BHUICOMATEPHAIIOB),



obOpasuamMu a30THBIX U (QOcHOPHBIX yHOOpEeHWH, MONydYeHHe, COOMpaHue, pacro3HaBaHUE W W3YyYCHHUE CBOWMCTB
aMMHaKa, MPOBEJCHHUE KAYCCTBCHHBIX pPEAKnMii Ha MOH aMMOHHS M (Qoc]aT-MOH M H3ydCHHE NPH3HAKOB HX
MPOTEKAHUS, B3aUMOJEICTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIOTBI C MEJbI0 (BO3MOXHO HCIIONb30BaHHE
BUJICOMATEPUAIIOB), M3YUCHHE MOJIeTIeH KPUCTAUIMYECKUX PEIETOK ajaMasa, rpadura, GpyiuiepeHa, 03HaKOMIICHHUE C
MPOLIECCOM aACOPOIMH PACTBOPEHHBIX BELIECTB aKTUBHPOBAHHBIM YITIEM M YCTPOHCTBOM MPOTHBOTa3a, IMOJIydeHHUE,
cobupaHue, pacro3HaBaHHE W W3y4YEHUE CBOWCTB YIJIEKHCIIOTO Ta3a, IPOBEACHHE KaueCTBEHHBIX pPEaKIuid Ha
KapOOHAT M CWJIMKAT-HOHBI M W3y4YCHUE NPHU3HAKOB WX IPOTEKAHUS, O3HAKOMIICHHWE C MPOIYKLHUEH 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.

[Ilenouynsie MeTasibl: nonoxenue B Ilepuoanueckoil cucreme xumuueckux 3nemeHToB /1. . Menneneesa,
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.

[lenoyHo3eMeNnbHBIE METAIBI MATHUM M KaJlbLUi: HonokeHne B Ilepronndeckoil cucreMe XMMHUYECKHX
anemeHtoB JI. M. MenneneeBa, CTpOE€HUE UX aTOMOB, HaxoxAcHUE B Ipupoaec. dusuueckue U XUMHUYECKHE
CBOHMCTBA MarHus W KaiabIus. BakHeWmme coennHEHUs KaibIus (OKCHA, THAPOKcHA, coin). JKECTKOCTh BOABI H
CIOCOOBI €€ yCTpaHEHUS.

AmomuHuit: nonoxenue B [lepuoandeckoit cucreme xumudeckux aneMmenToB [l. 1I. Menzeneesa, cTpoeHne
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, HaxXOXIACHHUC B MNPHUPOJIC. dusznyeckue M XMMHYECKHE CBOMCTBaA Kele3a. OKCI/IZ[LI, TUAPOKCHUIBI U COJIN
xkemnesa (1) u xemesa (111), ux cocras, cBoiicTBa U MoTydeHHE.

Xumuueckuit IKCnepuUMeHm:

O3HaKOMJIEHHE ¢ 00pa3llaMM METAJJIOB U CIUIABOB, MX (PM3MYECKUMH CBOWCTBaMH, M3YyUCHHE PE3YJIbTaTOB
KOPPO3MH METAJUIOB (BO3MOXKHO HCIIOJBb30BaHUE BHIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJACHCTBUS OKCHIA
KaJIBIMSI ¥ HATPHUs C BOAOH (BO3MOJKHO HCIIOIb30BaHNE BHEOMATEPHAIIOB), NCCIIEOBaHUE CBOMCTB XKECTKOM BOABI,
IpoIiecca FOpeHus kelle3a B KUCIOopo/e (BO3MOXHO HCIOJIh30BAaHHE BHAECOMATEPHUAIOB), IPU3HAKOB MPOTEKAHUS
KAUeCTBEHHBIX PEAKIMil HA MOHBI: MAarHus, Kajblus, amoMuHus, 1uHKa, xene3a (1) u xenesa (1), memu (11),
HaOJIOZIGHNEe W OMMCAaHHE MPOLECCOB OKPAIIMBAHWS IUIAMEHM WOHAMH HATpUs, Kajdusi M KalblIus (BO3MOXKHO
UCIIONIb30BaHUE BHJICOMATEPHAIIOB), MCCIIEI0BaHNE aM(OTEPHBIX CBOIMCTB THMIPOKCHIA ATIOMHHUS M T'HAPOKCHIA
IHKA, pEIICHUE OKCIIEPUMECHTAJIbHBIX 3a74a4 110 TEME «BaxkHeiiye MeTauIbl U UX COCAUHCHUA».

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.

XuUMHUECKOe 3arpsi3HEHNE OKpYsKarome cpepl (TIpeiebHas JOIyCcTUMas KOHIICHTPAlKs BEIIeCTB, Aajee —
[IAK). Pons XuMHX B pelIEHUH SKOJIOTHYECKUX TPOOIEM.

Xumuueckuil IKcnepumenn:

n3ydeHne 00pa3lioB MaTepUaIoB (CTEKIIO, CIUIABBI METAJUIOB, TOJIMMEPHbBIE MATEPHUAIIbI).

Mescnpeomemnoie ceasu

Peanuszanus MeXnpeaMETHBIX CBsS3€d IpH H3ydyeHHMM XMMHH B 9 Kiacce OCYLIECTBISIETCS 4Yepes
HCIIOJIBb30BAHUEC KakK 06HH/IX €CTCCTBCHHO-HAYYHBIX HOHHTI/If/'I, TakK Hu HOHﬂTHﬁ, SABIIAOIINXCSI CUCTEMHBIMH I
OTJENIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O IUKJIA.

OOmue ecTeCTBEHHO-Hay4HBIE MOHATHS: HaydHbIH (hakT, THIIOTE3a, 3aKOH, TEOpHs, aHalW3, CHHTE3,
KJaccu(uKaus, MepuoINIHOCTh, HAONIOJCHNE, SKCIIEPHMEHT, MOJICIMPOBAaHHUE, M3MEPEHHE, MOJEIb, SBICHHE,
MapHUKOBBIHN 3(h(HeKT, TEXHOIOTHS, MaTePHATIBL.

®dusmKa: MaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUA, U30TOIBI, PaIHOaKTUBHOCTh, MOJIEKYJI,
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,
MAaKpOJ3JIEMEHTHI, ITUTATCIIbHBIC BEIIECTBA.

T'eorpadus: armocdepa, rumpochepa, MHHEpaTbl, TOPHBIE MOPOJBI, MOJE3HbIE HCKOIMAeMble, TOILIHBO,
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
o0y4yeHUss XUMHH B €AMHCTBE Y4eOHOW M BOCIHTATENLHOM JEATEIbHOCTU B COOTBETCTBHU C TPaJUIMOHHBIMU
POCCHIICKMMH COIIMOKYJIBTYPHBIMHA M TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, PHUHATHIMA B OOIIECTBE MPaBIIIaMH
U HOPMAMH TIOBEICHUS W CIIOCOOCTBYIOT TIPOLIECCAM CAaMOIIO3HAHHSA, CaMOPa3BUTHA W COMHATH3AINH
00yYaroIIUXCS.

JIn4HOCTHBIE PE3YJIbTATHl OTPAKAIOT TOTOBHOCTH OOYUYAIOIIUXCS PYKOBOJICTBOBATHCS CUCTEMOM MO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALIMH U PACIIUPEHUE OTIbITA JEATENBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTUTAHMS:

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYNbTYpHOMY, HUCTOPUYECKOMY U HAy4YHOMY HACIEIUIO,
TMOHUMAHUS 3HAYCHISI XUMUYECKO HAYKH B JKU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIAAETH TOCTOBEPHOM
nHpOpPMAaLHEH 0 IepeTOBHIX JOCTIKCHUAX W OTKPBITHAX MHPOBOW M OTEYECTBECHHON XMMUH, 3aMHTEPECOBAHHOCTH
B Hay4YHBIX 3HaHUIX 00 YCTPOHCTBE MUpPa 1 OOILECTBA;

2) rpaIaHCKOr0 BOCIUTAHUS

MPEICTaBICHUSI O COLMANbHBIX HOpPMax M IMpaBWIaX MEXKIMYHOCTHBIX OTHOUIEHHM B KOJUIEKTHUBE,
KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TIIOJIE3HOW, Y4eOHO-MCCIIEOBATENECKON, TBOPUYECKOH H
JPYrUX BHAAX MAEATEIBHOCTH, TOTOBHOCTH K pa3HOOOpPa3HONH COBMECTHOW JESTENLHOCTH IPH BBIIOJIHEHUU
Y4eOHBIX, ITO3HABATENBHBIX 3a/lad, BBITIOJTHEHHH XHMHYECKHAX AKCIEPHUMEHTOB, CO3IaHUU YYEOHBIX IPOEKTOB,
CTpeMJICHUS K B3aUMOIIOHMMAHHWIO M B3aWMOIIOMOIIHM B TMpoIlecce 3TOW Yy4eOHOH IesATeIhbHOCTH, TOTOBHOCTH
OILIGHUBATh CBOE MOBEJICHUE U IOCTYIIKH CBOMX TOBAapHIEH C MO3UIIMH HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO0 MO3HAHUS:

MHUPOBO33pEHYECKHE MPEACTAaBICHUS O BEIIECTBE M XUMHUECKOW pEakIMM, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJLIIOIIME OCHOBY JUIS MOHMMAaHHs CYLIIHOCTH HAay4HON KapTHUHBI
MHUpA, MPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IPUPOJBI, B3AUMOCB3AX YEIOBEKA C MPUPOITHON
Cpeoi, O pOJIM XMMHH B IO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHBIE MOTHBBI, HAllpaBJICHHbIC Ha IOJyYeHHE HOBBIX 3HAHMM MO XUMHH, HEOOXOAMMBIE VIS
00BsICHEHHUS HAOI0JaeMBIX IPOIIECCOB U SBICHUM, TIO3HABATEIHHOM, HHPOPMAIMOHHON U YUTATENBECKOHN KYIBTYPHI,
B TOM YHCIIC HABBIKOB CAMOCTOSTEIFHON paboTHI ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM JTUTEPAaTypOH, TOCTYITHBIMA
TEXHUYECKUMH CPEACTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

HHTEepeC K O0YYCHUIO M MO3HAHUIO, JIOO03HATENFHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaM00Opa30BaHUIo,
MIPOSKTHOHM W MCCIIEeIOBATEIBCKON NEATEIFHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHA OOyUYCHHS B
JabHENIIeM;

4) ¢popMupoBaHHus KYJbTYPHI 310POBbS:

OCO3HAHHE LIECHHOCTH HU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbBIO, YCTAHOBKM Ha 3J0pPOBBIN
00pa3 JKU3HU, OCO3HAHHUE ITOCJIEACTBUI M HENPUATHE BPEAHBIX HMPUBBIYEK (YHOTPEOJICHHUS aJIKOTOJIs, HAPKOTUKOB,
KypeHUsI), HEOOXOAUMOCTH COOJIFOICHUS MPaBUI OC30MACHOCTH MPH OOpAlCHUH ¢ XMMHUYECKAMH BEIIECTBAMHU B
OBITY U peaNbHOM KU3HY,

5) TpynoBoro BocnuTanusi:

HHTEpeC K NPaKTHUECKOMY H3Yy4eHHIO NpodeccHii M TpyAa pazIHyHOIO pOJa, YBaKEHHE K TPyLy H
pe3yabpTaTaM TPYZOBOH NEATEIBHOCTH, B TOM YHCIE HAa OCHOBE NMPHUMEHEHHS INPEeIMETHHIX 3HAHHUN 0 XUMHH,
OCO3HaHHBIH BBIOOD MHIMBHIYAIBHOH TPACKTOPUH IIPOJIODKEHMSI 00pa30BaHus ¢ yUETOM JIMYHOCTHBIX HHTEPECOB U
CHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCIeITHON MPOo(heCcCHOHATBHON AeSITeTbHOCTH
1 pa3BUTHI HEOOXOANMBIX YMEHHUH, TOTOBHOCTh aallTHPOBATHCS B MPO(ECCHOHAIBHON CPee;

6) 9K0JIOTNYEeCKOT0 BOCTIUTAHMS:

9KOJIOTMYECKH IieJiecoo0pa3Hoe OTHOLIEHHE K NPHUpOJE Kak HCTOYHHMKY >XKM3HM Ha 3emiie, OCHOBe e&
CYyIIECTBOBAHMS, MIOHINMaHNE LIEHHOCTH 30POBOTO M Oe30macHOro obpasa >XKU3HH, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (DU3NYECKOMY U IICHXWYECKOMY 3/I0POBBIO, OCO3HAHNE IIEHHOCTH COOJIIO/ICHNS TIPaBHiI 0€3011acHOr0o
MOBE/ICHHS TIPH PabOTe C BEIIECTBAMH, a TAK)KE B CUTYAIMSIX, YIPOXKAIOLIUX 3/JOPOBBIO U JKU3HH JIIOJEH;

CHOCOOHOCTH TPUMEHATH 3HAHWS, MOJIyYaeMble MPU W3YYCHUHM XUMHH, U PEIIeHUs 3aad, CBSI3aHHBIX C
OKPYXAaroliel MPUPOJTHON Cpemoi, JJIsl TMOBBIMICHUS YPOBHS JKOJOTHUECKOH KyJIbTYpbl, OCO3HAHUS TJI00ATHLHOTO
XapakTepa 3KOJIOTHYECKHX IpoOIeM M MyTed HX pEIIeHHsS IOCPEICTBOM METOA0B XHMHH, HKOJIOTHYECKOTO
MBIIUICHHS, YMEHHS PYKOBOJCTBOBATHCS UM B ITO3HABATEIHHOM, KOMMYHHKAaTHBHOM M COI[MAIIBHOM MPaKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranpenMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMbIE U1 (OPMHPOBAHHMS MHPOBO33PEHHUS
oOleHayYHble MOHATHA (3aKOH, TEOpHs, NPUHLMIL, THIIoTe3a, (akT, cucrema, Mpouecc, HIKCIEPUMEHT U JIPYToe.),
KOTOpBIE HMCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaMeTax M MO3BOJLIIOT Ha OCHOBE 3HAHMH M3 3THX



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

Ba3oBrble Jornyeckue AeiicTBUNA:

YMEHHS HCIIOJIb30BaTh IPHEMBI JIOTHYECKOTO MBIIUICHHS TPH OCBOCHHM 3HAHUWM: PacKpbhIBaThb 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 NPUMEHSTHh B IPOLIECCE MO3HAHMS MOHATHS (NMPEeJMETHbIE W MeTalpeIMETHbIE), CHMBOJIMYECKUE
(3HAKOBBIE) MOJETH, WCIONB3YEMbIE B XHMUH, NMPEe0oOPa30BBIBATH MIMPOKO NPHUMEHAEMBIC B XHMHH MOJCIIBHBIE
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
SBJICHUAX.

Ba3oBble ucciieoBaTe1bCKHe AeCTBHUS:

YMEHHE HCIOJIB30BaTh MOCTABICHHBIE BOIIPOCHI B Ka4eCTBE MHCTPYMEHTAa MO3HAHUS, a TaKXKe B KAauecTBE
OCHOBBI A71s1 (HOPMHPOBAHUS THITOTE3BI TI0 TPOBEPKE MTPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIICHUI;

HpHO6peTCHI/Ie OIlbITa IO IIJIAHUPOBAHWUIO, OpraHU3allMUu W TMPOBECACHUIO YUYCHUYCCKHUX OKCIICPUMEHTOB,
yMeHHE HaOJIIOAaTh 3a XOJOM IIpoIecca, CaMOCTOSTENILHO IPOTHO3HPOBATh €ro pe3ynbTar, (opMynnpoBaTh
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
COJICp)KaHMUs, CIIPaBOYHBbIE MOCOOMs, pecypchl MHTepHeTa), KPUTHYECKH OLEHHMBAaTh IPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHE IIPUMEHATh pa3IM4YHBIE METOABl W 3alpochl IIPH MOWUCKE W O0TOOpe WH(pOpMALMH U
COOTBETCTBYIOIIUX JTaHHBIX, HCO6XO}:[I/IMI)IX JUIS BBITIOJIHCHUS y‘Ie6HI)IX M IO3HABATCJIBHBIX 3aJa4 onpeuenéHHoro
TUIIa, NPUOOpPETEHHE OIbITa B O00JACTH HCIOJB30BaHUS WH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYPOW aKTHBHOTO HCIIOJIB30BAHMS PA3IMYHBIX ITOWCKOBBIX CHCTEM, CAMOCTOSITEIBHO BBIOMPATH
ONTUMAIIbHYIO (JOPMY MpeaCcTaBiIcHHUS HHGOPMAIIUK U WIUTFOCTPUPOBATH PEIIaeMbIe 3aa4 HECIOKHBIMU CXEMaMH,
JarpaMMamH, IpyruMu Gpopmamu rpaduKi U X KOMOMHAIMSMHY;

yYMEHHE HCIIOJIb30BaTh M AaHAIM3UPOBATH B IIpolecce y4eOHOH W HMCCIIeNOBATEIbCKOH JIESITENbHOCTH
nH(OpMALMIO O BIMSHUM HMPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA M TPAHCIOPTa HAa COCTOSIHUE OKpPY’KaroIeH
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 PEe3YJIbTATOB BBIMOJHEHUS XUMHYECKOTO SKCHEPHMEHTa (1a00paTOpHOTo OIIbITa,
nabopaTOpHOH pabOTHI MO UCCIIETOBAHHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

YMEHHS y4eOHOTO COTPYIHUYIECTBA CO CBEPCTHIUKAMH B COBMECTHOH MO3HABATENIFHON U MICCIIE0BATENBCKOM
JIeSITEIIbHOCTH TIPH PELICHUH BO3HUKAIONIUX ITPO0JIeM HAa OCHOBE y4€Ta OOIIMX MHTEPECOB U COTIIACOBAHMS ITO3ULINI
(obcyxnenus, oOMEH MHEHMSMH, «MO3TOBBIE LITYpMbD», KOOPJHMHAIMS COBMECTHBIX IEHCTBHH, OIpeneneHHe
KpUTEPHUEB IO OIlEHKE Ka4eCTBa BHITOJIHEHHOW pabOThI U APYyTHE).

PeryassTuBHBIC yHHBepcalbHbIe y4eOHbIC JelCTBHA:

YMEHHE CaMOCTOSTEIILHO OIPENISIISTh LEeNH JIeSITeIbHOCTH, TIIAaHUPOBATh, OCYLIECTBIISATh, KOHTPOJIUPOBATH U
P HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATENBHOCTH, BEIOMpATh Hanbonee 3¢ (eKTUBHBIE CIIOCOOBI pelIeHUS
y‘Ie6HLIX 1 TTIO3HABATECJIBHBIX 3aJia4, CaMOCTOATEIIBHO COCTABJIATHL UM KOPPEKTUPOBATH Hpe}l.]'[O)KeHHBIﬁ AJIrOpUTM
JISWCTBHUH TP BBITIOJIHEHNH 33/IaHUH C YYETOM IOJIydeHHUs] HOBBIX 3HAaHUH 00 M3y4aeMbIX 00beKTax — BEIlecTBax 1
peaKLysIX, OLEHWBATh COOTBETCTBHE IIOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IEJM, YMEHHE HCIIONb30BaTh M
AHAJIU3UPOBATh KOHTCKCTHI, ITPEJiaracMbI€ B YCIIOBUHU 3a11aH1/1171.

INPEIMETHBIE PE3YJIbTATBI

B cocraBe npenMeTHBIX pe3yabTaTOB 110 OCBOCHUIO 00S3aTENILHOTO COJEP)KAaHMs, YCTAHOBJIEHHOTO JTaHHOMN
(henepanbHOI pabodel MporpaMMoi, BEIICISIOT: OCBOCHHBIC O0YJAIOIIMMICS HAYYHbIE 3HAHUS, YMEHUS H 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:

PacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHITUN: aTOM, MOJIEKYJIa, XUMUYECKUH 3JIEMEHT, IPOCTOe
BEIIIECTBO, CJIOKHOE BEIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOAHAsS), BaJI€HTHOCTb, OTHOCHUTEJIBHAS
aTOMHass M MOJIEKYJSIpHas Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas A0S
XMMHYECKOTO 3JIEMEHTa B COCJUHEHHH, MOJISIPHBI OOBEM, OKCHJ, KHCIOTa, OCHOBAHHE, COJIb,
JNEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHCICHUs, XHMHUUYECKas pEakUus, KIacCUPUKAIMs PpeaKLnii:
peaKMy COCMUHCHUS, PEAKIUW pPAa3JIOKEHHS, PEakIHH 3aMeleHHs, peaknud OoOMeHa, 3K30- H
SHAOTEPMHYECKUE PEaKIUH, TEIDIOBOH Y(PQEKT peakuuu, SApO aToMma, SJIEKTPOHHBIA CIOW aTroma,
aTOMHasi OpOWTalb, PAJANYC aToMa, XMMHYECKasl CBs3b, IOJISIPHAs W HEIOJISIPHAs KOBAJICHTHAsl CBSI3b,
WOHHAs CBS3b, HOH, KaTHOH, aHHOH, PacTBOP, MaccoBasl JOJISI BEIIecTBa (TIPOLICHTHAS KOHIICHTPAIHs) B
pacTBope;

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

WCIIONIB30BaTh XAMHUYECKYIO0 CUMBOJIMKY IJISI COCTAaBICHUsI (POPMYIT BEIIECTB U YPaBHEHHH XUMHUIECKUX
peakiuii;

OIMPCACIIATEL BAJICHTHOCTh aTOMOB 3JICMCHTOB B 6I/IHapHI>IX COCOANHCHUAX, CTCIICHb OKHUCJICHUA 3JICMCHTOB
B OWMHApPHBIX COCAMHEHUSX, MPHUHAIJICKHOCTh BEIIECTB K OIPENEIEHHOMY KJIAacCy COCHMHEHHWH II0
(hopMynaM, BUI XUMUIECKOH CBs3M (KOBAaJICHTHAS W MOHHAs) B HCOPTaHHMICCKUX COCTNHCHHUSAX;
packpbiBath cMbica Ilepuoguueckoro 3akoHa J[. M. MenneneeBa: NE€MOHCTPUpPOBATh MNOHMMAaHHUE
NEPUOANYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT MX MosoxeHus B Ilepuomgnueckoi
CHUCTEME, 3aKOHOB COXPAaHEHHUS MAcCChl BEILECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOIO
y4eHUsI, 3aKoHa ABOTaJpo;

OIUCHIBATh U XapaKTepu3oBaTh Tabnnunyto Gopmy [leproauyeckoil cuCTEMbl XUMUYECKUX AJIEMEHTOB!
pa3nnYaTh MOHATHS «TIaBHAS MOATpyHIa (A-Tpymmna)» U «nodounas moarpymmna (b-rpymma)y», Mansie u
OoJIbIIINE TTEPUOJIBI, COOTHOCUTH 0003HAYEHUsI, KOTOpBIE MMeloTcs B Tabiuue «llepronuueckas cucrema
xuMuueckux snemeHToB [[. 1. MeHneneeBa» C YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XIMHYECKIX JJIEMEHTOB (COCTaB W 3apsi snapa, oOImiee YUCIO 3JCKTPOHOB M pacHpeieiicHHE WX II0
SJIEKTPOHHBIM CIIOSIM);

KHaCCI/ICbI/IHI/IpOBaTL XUMHUYECKUE DJJIEMCHTDBI, HCOPraHMYCCKUE BEHICCTBA, XUMHWYCCKUEC PCaKIUn (HO
YHCITy ¥ COCTaBY YYaCTBYIOIUINX B PEAKIMH BEIICCTB, IO TEIIOBOMY dPQEKTY);

XapaKkTepu30BaTh (OMHCHIBATE) OOIIME XHMHYECKHAE CBOMCTBAa BEIISCTB pPAa3IMYHBIX KIJIACCOB,
MOATBEpXKIAast ONHUCAHUC TMPUMEPAMU MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIIUX XHUMHUYECKUX
peakiuii;

MIPOrHO3UPOBAaTh CBOICTBA BEUIECTB B 3aBUCMMOCTH OT MX KAauy€CTBEHHOTO COCTaBa, BO3MO>KHOCTHU
MPOTCKaHUA XUMHUYCCKUX npeBpameHHﬁ B Pa3jIMYHBIX YCJIOBUAX,

BBIUUCIIATH OTHOCHUTENBHYIO MOJIEKYJISPHYI0O U MOJSPHYIO MacChl BEIIECTB, MAacCCOBYIO JIOJIO
XUMHYECKOTO 3JIEMEHTa 10 (OpMyJie COSIMHEHH, MACCOBYIO JIONIO BEIIECTBA B PacTBOpPE, IPOBOAHTH
pacyéThl 10 YpaBHEHUIO XUMUYECKON peaKuH;

NMPpUMEHATH OCHOBHBLIC OII€panvun MBICIIUTEIbHOM JACATCIbHOCTH — aHaJnu3 W CHUHTE3, CPAaBHCHUEC,
000011IeHNEe, CHCTEMAaTH3aIUI0, KIaCCU(PUKAIUIO, BBIABICHHE NMPUYUHHO--CICICTBEHHBIX CBS3CH — LIS
U3y4eHMs] CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIUil, €CTECTBEHHO-HAy4YHbIE METOJbl MO3HAHUSA —
HabJroIeHue, N3MepeHne, MOJETUPOBaHNE, SKCIIEPUMEHT (pEabHBIA U MBICIICHHBIH);

CIIeZIOBaTh MPABHIIaM MOJB30BAHMSA XMMHUYECKOH MOCynoi u JabopaTOpHBEIM 00OpYAOBaHHEM, a TAKKe
NpaBHjIaM OOPAILEHHUS C BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIMSIMH IO BBITIOJIHEHHUIO JIAOOPaTOPHBIX
XUMHUYECKHX OTBITOB IO MOJYYSHHUIO U COOMPAHMIO Ta3000pa3HbIX BEMIECTB (BOIOPOAA W KUCIOPOR),
[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 oOydeHuns B 9 Kiacce mNpeIMeTHBIE pe3yiIbTaThl Ha 0a30BOM YypPOBHE IOJDKHBI OTpPaXkaTh
c(OpPMHUPOBAHHOCTH Y 0OYUAIOIIMXCS yMEHHH:

PacKpBIBaTh CMBICT OCHOBHBIX XMMHYECCKHX MOHSATHIA: XUMHYCCKUH 3JIEMEHT, aTOM, MOJEKYJa, HOH,
KaTHOH, aHUOH, IMPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, BAJCHTHOCTb, AJIEKTPOOTPHLATEIBHOCTD,
CTCIICHb OKHMCJICHHA, XUMHUYECKasA PCaAKIUiA, XHUMHUYCCKasA CBA3b, TEIUIOBOM 3(1)(1)CKT pc€akuuu, MOJIb,
MOJISIPHBIA 00BEM, PACTBOD, ICKTPOIUTHI, HEANICKTPOIUTHI, 3JICKTPOJIUTHYCCKAS JUCCOLUAIINS, PCAKIIUH
MOHHOTO OOMEHa, KaTaJl3aTop, XHMHUYECKOe paBHOBECHE, OOpaTHMMble W HEOOpaTHMbIE pEaKInH,
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIbHBIC ~ PEaKIMH, OKUCIHWTENlb, BOCCTAHOBHTENIb, OKHCJICHHE U
BOCCTAHOBJICHHC, a&JUIOTPONHs, aM(OTEPHOCTh, XHMHYECKas CBsI3b (KOBAJICHTHAs, HOHHAs,



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

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

UCIIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JUIsl COCTaBJIeHUS! (JOPMYJI BELIECTB U yPaBHEHUH XHMMHUYECKHX
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 [lepronnueckoro 3akoHa J[. 1. MeHnneneeBa u 1eMOHCTPUPOBATh €ro MMOHUMAaHUE:
OIUCHIBATH U XapaKTepHu30BaTh Tabnuunyo Gopmy Ilepronuueckoil CHCTEMbI XUMHIECKUX 3JIEMEHTOB:
pa3nnYaTh MOHATHS «TJIaBHASA MOATpyMIa (A-Tpymmna)» U «nodbounas nmoarpymma (b-rpymma)», Mansie u
OoJIbIINE TEPUOABI, COOTHOCUTH OOO3HAUECHHMS, KOTOPblE HMEIOTCS B MEPHOAMYECKOH Tabiuue, ¢
YHCJIOBBIMU XapaKTEpPUCTUKAMHM CTPOSHHS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB M 3apsn sapa,
olIIee 9YHCIO AIIEKTPOHOB M pAcIpelesieHHe WX 1O JJIEKTPOHHBIM CIIOSIM), OOBACHATH OO0IINe
3aKOHOMEPHOCTU B UBMCHCHUU CBOMCTB 3JIEMEHTOB M HX COG)II/IHeHI/Iﬁ B npeaciax MaJblX NEPUOAOB U
TJIaBHBIX IMMOATPYIIIT C y‘IéTOM CTPOCHU UX ATOMOB;

KIacCH(UIMPOBaTh XMMHUYECKHE 3JIEMEHTBHI, HEOPTaHMYECKHE BEIECTBA, XMMHYECKHE peakuuu (1o
YHCITy M COCTAaBY YYACTBYIOIINX B PEAKINH BEUIECTB, MO TEIIOBOMY 3((EKTy, 0 M3MEHEHHUIO CTETIIeHEH
OKHUCJICHUA XUMHUUYCCKHUX SHCMCHTOB);

XapaKTepu30BaTh (ONMUCHIBATH) OOIIME U CIIEM(PUUECKHE XMUMHUYECKHE CBOMCTBA IPOCTHIX 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 peaKLlI/Iﬁ MOCPEACTBOM  COCTaBJICHUA
3JIEKTPOHHOTO OajlaHca 3THX PEaKIUi;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOCHHS, BO3MOXKHOCTH HPOTEKaHMS
XUMUYECKUX [IPEBPALICHUN B PA3JIMUHBIX yCIOBUIX;

BBIYMCIIATH OTHOCHTEJIBHYIO MOJIEKYJISIPHYI0O M MOJIIDHYIO MacChl BEIECTB, MAacCOBYIO JOJIIO
XMMHYECKOTO 3JIEMEHTa 1Mo (JOpMyJie COCTUHEHHS, MAaCCOBYIO JIOJIO BELIECTBA B PAacTBOPE, MPOBOAUTH
pacy€Thl 0 ypaBHEHUIO XUMHUYECKON peaKIvy;

co0JtoiaTh TNpaBHia MOJb30BaHUS XUMHUYECKOW MOCYNOH U JabOpaTOpHBIM O0OPYAOBAaHUEM, a TaKKe
MpaBiIa OOpAIIeHNS C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSMH IO BBIOJHEHHUIO J1a00PATOPHBIX
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;

NPUMEHSTh OCHOBHBIC OIEPAIlM MBICIUTENLHONW AEATENbHOCTH — aHalli3 W CHHTE3, CpaBHEHHE,
00001IeHNe, CUCTEMAaTU3aIINIO, BBISABICHUE TTPHUYUHHO-CIICICTBEHHBIX CBS3€H — IS M3YYCHHUS CBOWCTB
BCHICCTB U XMMHUYCCKHUX peaKuHﬁ, €CTCCTBCHHO-HAYYHBIC MCTOJbI ITIO3HAHUA — Ha6H}O)IeHI/Ie, HN3MEPECHUE,
MOJIETIMPOBAHUE, IKCIIEPUMEHT (PeaJIbHbIH M MBICJIICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE
8 KJIACC

Ne

/ HaumeHoBaHue pa3ie/10B H TeM NPOrPaAMMbI
n/n

KosuyecTBO 4acoB

Bcero

KoHTpobHbIe padoThl

IIpakTnyeckue padoTs

JiexkTpoHHbIe (1H(POBBIE)
o0pa3oBaTelbHbIE PecypChbl

Pa3zznen 1. [leppoHayajibHble XUHMHYeCKHE MOHATHS

11 XuMuUsi — BaXkHast 00JIACTh €CTECTBO3HAHUS U 5 2 Bubimoreka ITOK
' [PAKTUYECKOM JIeATEIbHOCTH YeIoBeKa https://m.edsoo.ru/7f41837c
Bubmmoreka IIOK
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 IIOK
2.1 B LK . I
oszyx. Kucuopon. Ionsmue o6 oxcrnax 6 https://m.edsoo.ru/7f41837c
Bubnmoreka IIOK
2.2 B T 1
OHOPOALIOHATHE O KHCIIOTAX M COAX 8 https://m.edsoo.ru/7f41837c
bub. OK
2.3 Boga. PactBopsl. [loHsTHE 06 OCHOBaHMSX 5 1 1 htl/:D;]:I;I/(;TTl.SeKdaS(I)-E).ru /7§41837¢
bu6. OK
2.4 OCHOBHBIE KJIACChI HEOPTAaHUYECKHUX COCTMHEHUI 11 1 1 ht?p::?fn:é;ii.ru /7§41837¢
Hroro no pazaeny 30

Paspen 3. llepuonnueckuii 3axon u Ilepuonuyeckas cucrema xumudeckux 3nemenTos JI. . Menneneesa. Ctpoenne aroMoB. XuMu4eckas ¢Ba3b. OKHCINTEILHO-BOCCTAHOBUTEILHBIC PEAKIHU

INeprnonnueckuii 3akon u Ilepuoanueckas cucrema

Bubimoreka ITOK

A1 .. M -cBa. 7
3 XUMHUYECKUX JIEMEHTOB /| CHJIeIIe-eBa https://m.edso0o.ru/7f41837¢
Crpoenne atoma
3.2 Xumuueckast cBsi3b. OKHUCIUTEIHHO- 8 1 bubmuoreka [JOK
' BOCCTAHOBHTENbHBIE PEAKIIUH https://m.edsoo.ru/7f41837c
Wroro no pasuen 15 Bubmmorexa OK
pasieny https://m.edsoo.ru/7f41837c
PesepBHoe Bpemst 3 BuGmorexa LIOK
P P https:/m.edsoo.ru/7f41837¢
OBIIEE 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
12 OCHOBHbBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 Bubmnuorexa LIOK
' peakuuit https://m.edsoo.ru/7f41a636
DNeKTPOIUTHIECKAs! UCCOLMAIII. Bubmuotexa LIOK
13 8 1 1
XUMHYECKHE 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
006
: TPymIeL £-¢p https://m.eds00.ru/7f41a636
COCMHEHHUS
s | S r—— : L s
' IeMerTon TPymibL. A30T, p Hux https://m.edso00.ru/7f41a636
COCAMHEHHUS
' . PYIbI: pol https://m.edso0.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
QKHEHIIIME METaJIbl M X COCANHCHUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pazznen 4. XumMus M oKpy:Kamomas cpeaa
4.1 BemecTBa u Matepua. 3 eIoBeKa 3 BuGmmorexa LIOK
‘ THECTBE M MATCPHATIE B ACIHI HENOBEK https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE Bpemst 3 BrGmorexa LIOK
P P https://m.eds00.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 4 7
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NOYPOYHOE IIJTAHUPOBAHHUE

8 KJIACC
KommuecTBo yacos
Ne Jara JICKTPOHHEIE UNBPOBLIC JlonosiHUTEIBLHAS
Tema ypoka KonrpoJibnbie IIpakTnyeckne o0pa3soBaTeJbHbIE
n/n Bceero H3yYeHHs uHpopmanus
padoThI padoTbI pecypcbl
1 IIpeamer xumun. Bemectsa u ux 1 Bub6muorexa IJOK § 1, ctp. 6-7 BomIp.
CBOMCTBA. https://m.edsoo.ru/ff0d210c 1,5 nucbMeHHO.
2 . 9-10
2 Mertobl HO3HAHYS B XUMHHI 1 buGamorexca LIOK far[;;:?rsgn aBHIIA
A ’ https://m.edsoo.ru/ff0d227e P
Tb u 3HaThH UX.
TIpakruyeckas pabora Ne 1
11 ¥ o
TIPHCMDE OBPATCHILT ¢ https://m.edsoo.ru/ffod23dc ’
11a60paTOPHBIM 00OPYIOBAHUEM.
CTpocHue IITaMeHH.»
4 YucThle BelecTBa U CMECH. 1 Bubnmorexa LIOK § 4, ctp. 17 Bomp.
Crioco0blI paszienenus cMeceit https://m.edsoo.ru/ff0d26ca 1,5.
; H;)al(mqecxa;[ pa60:ra Ne 2 . BuGmiorexa LOK s
«Paznenenue CMeceI/\I' (na npumepe hitps://m.edsoo.ru/ff0d28¢8 YHUTATb.
OYHCTKH TIOBAPEHHOIT COMN)»
6 dusnueckne n XUMUIECKHEe 1 Bubnunoreka [IOK § 6, cTp. 24 BOTIp.
SIBICHUS. XUMAYECKas PEaKIus https://m.edsoo.ru/ff0d37fa 13.
Bubnunoreka [IOK § 7 ctp. 28 Bomp.
! ATOMBLMOIICKYTBI H HOHEL. ! https://m.edsoo.ru/ff0d2a6c 2,5.
BemiecTBa MONEKYIISIPHOTO U
8 ctp. 32 1L
8 HEMOJIEKYJISIPHOTO 1 Bubnmorexa IJOK g 9 CcTTp 3 631:)02)
crpoenust.IIpocTbie U CIOXKHBIE https://m.edsoo.ru/ffod2a6c 3 » CTP- P:
BEIIIECTBA. .
§ 10, 12, ctp. 43
9 XUMHYECKHE 2TIEMEHThI. 3HAKH 1 bub6mmoreka [IOK BBIyYHUTh
(CUMBOJIBI) XMMHYECKHX SJIEMEHTOB https://m.edsoo.ru/ff0d2be8 XUMHYECKHE
DJICMEHTBL.
Bubnmorexa IJOK § 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.
BemiecTB. XuMudeckas popmyia. Bubnnoreka [IOK
11 1 3,8 14 cp. 49
OTHOCHTETBHASI MOJICKYIISIPHAsT https://m.edsoo.ru/ff0d2eae
Borp. 4,5
Mmacca.
BorancieHust 1o XUMHIECKUM
12 (dopmyaam. MaccoBas 10J1st 1 bubnunoreka [IOK §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 bubnunoreka [IOK § 17 ctp. 60 BOMp.
110 BaJICHTHOCTH. https://m.edsoo0.ru/ff0d5230 1247
bubnunoreka [IOK § 18, ctp. 62 Bomp.
15 ATOMHO-MOIIEKYIAPHOE yrieHite ! https://m.edsoo.ru/ffod2d50 1
1 . X
16 3aKOoH COXpaHEHHsI MacChl BEILECTB. 1 Bubmunoreka [TOK j §9’23TI; T65 6370 P
XUMHUYECKHE ypaBHEHHS. https://m.edsoo.ru/ffod3al6 ) » OIP-
Borp. 3, 5.
1 . X
17 3aKOH COXpaHEHHUS MacChl BEIIECTB. 1 Bubanoreka [IOK i §9’2((;TI:: 65 6370np
XuMHYeCKHe ypaBHEHHUsI https://m.edsoo.ru/ff0d3b88 ) > CTP-
Borp. 3, 5.
18 THIBI XUMHYECKNX PEaKIHii. 1 § 21.
. Bubanoreka [IOK § 21, ctp. 71
19 Tambr xinreckinx peaiut. ! https://m.eds0o.ru/ff0d3f34 Bomp.1.
M. B. — yuEHBbIii-
20 ) H:ZOHZCO]Z) 60??“: 1 bubnunoreka [JOK Tlosroputs § 1-21,
HINKJIONE/IHCT. HHC U
" A n https://m.edsoo.ru/ff0d40c4 | 36,37.
CHCTeMaTH3alusI 3HAaHNH
2t | Gemmmnm—— |1 ) bumoreca LIOK
n https://m.edsoo.ru/ff0d4290
PpeaKIum»
K 01
22 x: C;:;ioici;iz ;Lz[i?::)m eHHE B 1 BuGmorexa LIOK § 22, ctp. 75 Bomp.
P P ? a https://m.edsoo.ru/ff0d448e 3,4,6.
TIPUPOJIE H TIOTyICHHUE.
. § 23, cp. 80
23 CaoiicTBa kucnopona. [lpumenenue 1 bubmmoreka [IOK sonp.7. § 24 cTp.

KP[CJ'IOpOI[a.HOHS{TI/Ie 00 okcumax

https://m.edsoo.ru/ff0d4614

83 Bormp. 2.
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O30H. AIOTpONHMs KUCIOPOJa.

Bubanorexa IIOK

§ 26, ctp. 87 BoOTp.

24 1.§26 ctp. 91
Bosayx u ero cocras. https://m.edsoo.ru/ff0d497a §26 ctp. 9
Borp. 6.
»5 Hgalcmqecxaa pagom Ne 3 o Teme Bumiorexa LIOK -
(L IOTYACHHE H CODUPANHE . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJia, U3y4YeHHE ero CBOMCTBY»
26 f; I:;]i'zﬂ’nil;?dl(:f H:{:l?(om €HHE B BuGmmorexa LIOK § 28, ctp. 96, Bomp.
pakTep i A https://m.edsoo.ru/ff0d4dd0 45.
MIPUPOJIE U MOITy4EHHE.

27 CBoIiCTBa U IPUMEHEHHE Bubnunoreka [IOK § 29, cp. 101
BOZOPOZA. https://m.edsoo.ru/ffod4dd0 sormp. 1.

28 fﬁif“:iiiai IZEZOTﬁj: e Butmorexa LIOK §30

i Mp N https://m.edsoo.ru/ff0d4f42 ’
BOJIOPO/Ia, H3Y4YEHHUE €ro CBOMCTB»

29 Bona. XuMuueckue cBOHCTBa U bubmmnoreka [TOK § 31, ctp. 106
MPUMEHEHHE BO/IBL. https://m.edsoo.ru/ffod587a sormp. 3,4. § 32.

0 | e P o0k g 1

A m https://m.edsoo.ru/ffod5b40 sorp. 4,6. § 34.
pacTBope

31 MaccoBast 10151 BelecTBa B § 34, ctp. 116
pacTBope. sormp. 4,5,9.
TIpaxtuyeckas pabora Ne 5 o Teme

22 «[IpuroroBiicHHE PaCTBOPOB C bub6mmoreka IIOK §35
OIpPE/IEIEHHOM MacCOBOM [0 https://m.edsoo.ru/ff0d5eba :
PacTBOPEHHOIO BELIECTBAY

33 OG6o01eHHe U CHCTEeMaTH3aLUs Bubnmorexa IJOK TloBToputs § 22-
SHaHMIA. https://m.edso0.ru/ff0d4790 35.

34 KontponbHas padora Ne2 mo reme Bubnmorexa IJOK
«Kucnopox. Boxopoxn. Boxa» https://m.edsoo.ru/ff0d6342

35 Konuuectso BemecrBa. MoJib. Bubaunorexa IIOK § 36, ctp. 122
MossipHast Macca. https://m.edsoo.ru/ffod542e Bomp. 3,5.
qum{eﬂm C UCII0JIb30BAHHEM § 37, cp. 125

36 TOHSTHIT "KOJIMYECTBO BemecTBa"

N N somp. 1-3.
'MoJsIpHast Macca'.
3akoH ABorazapo. MomspHbIi § 38, cTp.128 Bomp.

37 .
00BEM Ta30B. 34.

38 OOGBEMHBIC OTHOLICHUS Ta30B IPU § 39, ctp. 130
XUMHYECKUX PEAKIUAX. BOIIp. 2.

bub6mmoreka [IOK § 40, ctp. 135

3 Ororgpr. https://m.edsoo.ru/ff0d664e somp. 1,2.

40 I;T)J;);l;il;ﬂ;nz;iﬁz;eC;(CH}TOBHblx u buGmoreia LIOK 3 40, ctp. 135

’ https://m.edsoo.ru/ff0d664e Borp. 4
aM('bOTepHBIX OKCHJIOB
Bubnuoreka IJOK § 41, ctp. 139
4l Tnapoxcuzst. Ocrosanms. https://m.edsoo.ru/ff0d67ca sorp. 1.
42 X ccKiE CROCTBA OCHOBAHM Bubnuoreka IJOK § 42, ctp. 144
MUY 41 BOHUCTB HOBAaHHUU.
https://m.edsoo.ru/ff0d67ca Borp. 5. § 43.
Bubnnoreka [JOK § 44, crp. 152
43 K .
fienoret https://m.edsoo.ru/ffOdfee2 Bomp. 3.
. Bubnnoreka [IOK § 45, crp. 155
44 XUMIICCKIE CBOHCTBA KUCIOT. https://m.edsoo.ru/ffOdfee2 sorp. 1,3.
Bubanoreka [IOK § 46, ctp. 159

4 Comm. https://m.eds00.ru/00ad9474 |  somp. 1,2,3.
XUMHYecKUe CBOHCTBA COJICH.

46 T'enernueckas cBA3b MEXIY bub6mumoreka IIOK § 47, ctp. 164
KJIaCCaMH HEOPraHMYECKHUX https://m.edsoo.ru/00ad9a50 sormp. 1,5.
CoeIMHEHM
TIpaxrudeckas pabora Ne 6.

47 Perrenne sxcriepuMeHTaIBHBIX Bubmnoreka [IOK § 48
3a71a4 110 TeMe «OCHOBHBIE KJIaCChl https://m.edsoo.ru/00ad9b7c ’
HEOPraHN4CCKUX COCI[P[HCHP[P’I))

48 O0600LIeHNE U CHCTEMATH3ALIUS Bubmmorexa IJOK TloBToputs § 36-
3HaHH https://m.edsoo.ru/00ad9ch2 48.

w0 'I‘<001-[Tpom>Hax pabota Ne3 ro Teme Bu6miorexa LOK

CHOBHBIC IacChl . https://m.edsoo.ru/00ad9ela
HEOPraHMYEeCKHUX COCAUHECHUIH

50 Kiraccndukanmst X AMHIECKHUX bubmmoreka [IOK § 49, cp. 171,
3JIEMEHTOB. https://m.edsoo.ru/00ad9ffa Borp. 4,6.

51 Eep P[OZ[]/['—IBCKI:P[ JaKon P:l Bubmorexka LIOK § 50, ctp. 176,

CPHOIIICCKas! CHCTEM https://m.edsoo.ru/00ada52c Borp. 2.

XUMHUUECKUX 31eMeHToB JI. 1.
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Menneneesa

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

53 Crpoenne atomoB. CocraB 1 bubmnoreka [IOK § 52,ctp. 184 Bomp.
aTOMHBIX sijiep. M30TorbI https://m.edsoo.ru/00ada342 2,3.
Pacnipenenenue 1eKTPOHOB 110 Bubmmorexa IJOK § 53, ctp. 188

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

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

56 JUISL Pa3BUTHUS HAYKH U TIPAKTHKU. 1 Bubmmorexa IJOK § 54, ctp. 190
. U. Menpenees — y4€HbIH, https://m.edsoo.ru/00ada96e Bomp. 3.
MEAAror ¥ TPaKJaHHH

57 DJIEeKTPOOTPULATETEHOCTh AaTOMOB 1 Bubnunoreka [IOK § 55, ctp. 193
XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8 sormp. 1,2.

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

59 OCHOBHBIE BUJIbI XUMHYIECKOIH 1 Bubnunoreka [IOK §56
CBSI3H. https://m.edso0.ru/00adaab8 '

bubmnoreka [TOK

60 Crenens oxucxers ! https://m.edsoo.ru/00adae28 §57.

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

Bubaunorexa IIOK

62 OKMCIUTENN ¥ BOCCTAaHOBUTEIN 1 httos://m.edsoo.ru/00adbo76 §57.

63 OG6o01eHHe U CHCTEeMaTH3aLUs 1 Bubnmorexa IJOK TloBroputs § 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 [IOK
CHCTEMATH3aLMs 3HAHHH https://m.edsoo.ru/00adb33c

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

67 PesepaHblit ypok. O6001IeHNE 1 1 bub6mmoreka [IOK
CHCTEeMaTH3aLMs 3HAHHI https://m.edsoo.ru/ffod61c6

68 PesepBHblii ypok. 1

OBLIEE KOJIMYECTBO YACOB I10 68

IMPOI'PAMME



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosmuecTBo yacoB

JJ1eKTpOHHBbIe [U(POBLIE

Ne Jara JlonoaHuTeIbHAS
Tema ypoka KonTpoabHble IpaxTuyeckue o0pasoBareibHbIe
n/n Bcero H3Y4YeHMs uHpopManus
padoThI pa6oTsI pecypcbl

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

2 TernoBbie 3 hexTht 1 Bubmnuorexa 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 :
peaxiuu Ha €€ CKOPOCTb.

00 .
5 Hopaml:];le P eam:::(o 1 Bubmnuorexa LIOK § 5, ctp. 18 BoOmp.
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;;‘:giﬁ; 1 Bubmmoreka [JOK § 6, cTp. 25 BoOIIp.

P https://m.edsoo.ru/00adb7e2 1.2.
JIICCOLUALHN.

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

9 S;szj;i:fag;;e% 1 Bubmmoreka [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.

II 0 2.

https://m.edsoo.ru/00addbfa '
9KCIIEPHMEHTAIIBHBIX 33129
O06061IEeHNE U Bubmuorexa [IOK

13 1 I1 6-11.

CHUCTEeMAaTH3aLMs 3HAHUH https://m.edsoo.ru/00addd12 oBTOpHTS §
K 02
peaxtt https://m.edsoo.ru/00addecO
B BOZIHBIX PAaCTBOpAXx.»
12 .48 .

15 XapaKkTepuCTHKa IajJOreHOB. 1 Bubmorexa LIOK § 4 5’ C;I; e Boglg
Xtop. https://m.edsoo.ru/00addfe2 T P-

Borp. 3,4,7.
Xnoposonopoa. ConsiHast

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

17 o Teme «Ilonyuenune 1 1 Bubmotexa LIOK §16
COJISTHOM KHCIIOTBI, H3yYCHUE https://m.edsoo.ru/00ade348 '
eé cBOICTB»

18 XapakTepuCcTHKa KUCII0po/ia 1 bubmmotexa IJOK § 17 ctp. 64 Bomp.
1 CepBlI. https://m.edsoo.ru/00ade64a 2,3.

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

Bubmoteka LIOK § 19 ctp. 70 BoMIp.

20 C .C . 1

epOBOZIOPOL. Cytbputst https://m.edsoo.ru/00ade802 1,2,3.
20 ctp. 73 .

21 Oxcunsl cepbl. CepHucTas 1 Bubmmorexa [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 Bubnuorexa [IOK §22.
9KCIIEPUMEHTAIBHBIX 3a/1a4 https://m.edsoo.ru/00adbac6
o Teme "Kucnopon u cepa”.

XapakTepucTHKa a30Ta 1
bud. OK 23 c1p. 82 .
23 tdocdopa. Ousnueckue u 1 nomiorexa I § 23 c1p. 82 Bonp

XHUMHUYECKHE CBOMCTBA a30Ta.

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

2,3.
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Bubnuorexa IIOK

§ 24 ctp. 86 Bomp.

2 AviMHa. https://m.edsoo.ru/00adf004 1-3.
IMpaktuyeckas pabora Ne 5
25 o Teme «Ilonyuenune Bubmumoreka LIOK §25
aMMHaKa, H3y4eHUE eTo https://m.edsoo.ru/00adf180 '
CBOUCTB»
Bubnuorexa LIOK § 26 ctp. 91 Bomp.
26 Coutit amvoRi. https://m.edsoo.ru/00add5d8 12,4,
Bubmmorexa [JOK § 27 ctp. 95 BoMIp.
27 A3OTHAS KHCIOTA. https://m.edsoo.ru/00adf306 1,3,6.
. Bubaroreka [JOK § 28 cp. 101
28 Coatt a30THOM KHCIOTL https://m.edsoo.ru/00adf518 gomp. 1-3.
Bubmuotexa LIOK § 29 ctp. 105
29 Pocgop. https://m.edsoo.ru/00adf68a somp. 1,2,3.
0 qoj"cg)“ tb}?:;bgg an(\g' e Bu6morexa LIOK §30 crp. 110
ochop 1o e https://m.edsoo.ru/00adfc20 Bomp. 1,3.
conu.
a1 fa:amp'j:;“;‘a fﬂepoua " Bu6morexa LIOK §31 crp. 114
PEMHHAL. AJLIOTPOIIHA https://m.edso00.ru/00adfd9c Borp. 2,3.
yriaeponaa.
32 XUMHYECKHE CBOWCTBA Bubmroreka [JOK §32crp. 117
yriepozaa. Axcopouus. https://m.edsoo.ru/00add8b2 Bormp. 1,2,6.
Oxkcun yranepona (I1) -
33 yrapusiii ra3. OKcu Bubauoreka [JOK 1§303n3 0131).§132'4(1) .
yriepona (1V) - yriekucubrii https://m.edsoo.ru/00adfebe p- - -
123 Bomp. 1.
ras.
. Bubnuorexa [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 KpemHuuesast kucnora u e€ Bubmmorexa [JOK § 38 ctp. 137
comu. Crekno. Llemenr. https://m.edsoo.ru/00ade488 Borp. 2,3,4.
38 O600menne u Bubmorexa LIOK IMoBTopuTH § 12-
CHCTEMATH3AINS 3HAHUIA. https://m.edsoo.ru/00adec8a 38.
Konrponbhas padora Ne3 o
39 Teme «Baxueiime Bubmuorexa [IOK
HEMeTaIUTbl U UX https://m.eds00.ru/00ae0e18
COCITUHCHUA»
O6m1as XapaKTepruCTHKa
XUMHUYCCKHUX DJICMCHTOB —
meraiuioB. Haxoxnenne Bubmuorexa [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.
XUMHYECKHE CBOWCTBA
a1 METaJUIOB. Bubnroreka [JOK § 41 cTp. 148
DIeKTPOXUMHYECKHI PsiJI https://m.edsoo.ru/00ae1156 Borp. 2.
HaNpsHKEHUH METauIoB
Bubmotexa LIOK § 42 ctp. 150
42 .
Crinasbi https://m.eds00.ru/00ae1156 Borp. 2,3.
Bubmmorexa [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 Bubmmorexa [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 Baxueiime coeauHeHust Bubmroreka [JOK § 47 cp. 170
ATFOMUHUSL. https://m.edsoo.ru/00aelc64 Borp. 2,3.
48 Keneso Bubmuorexa LIOK § 48 ctp. 173

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

Bomp. 1-4.
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Bubnmorexa [JOK § 49 cp. 176
49 . 1
Coepumerns xenesa https://m.edsoo.ru/00ae1278 Borp. 2,3.
INpaktiyeckas padora Ne 7.
50 Pewenne 1 Bubmmorexa [JOK § 50
3KCHepHMeHTaHHjHX sanat https://m.edsoo.ru/00ae3de8 '
1o Teme «Baxneiimue
METAJUIBI ¥ UX COCIUHEHIUSD)
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. Bubmnuorexa LIOK §5Temp
53 1 Borp. 2,5,6. § 52
IpenenbHbBIE YIIEBOIOPOIBI. https://m.edsoo.ru/00ae1886
ctp. 183 Bomp. 2.
54 HenpenensHble 1 Bubmnuorexa LIOK § 53 cp. 186
YIJIEBOJOPO/IBL. https://m.edsoo.ru/00ae14b2 Borp. 2,4.
Bubmmorexa [JOK § 54 ctp. 188
55 IT . 1
OJTHMEpEL https://m.edsoo.ru/00adec8a Bomp. 1,2.
56 IpousBoHbie 1 Bubnuorexa LIOK § 55 cp. 191
yraeBogopooB. CIUpPTHI. https://m.edsoo.ru/00ae054e somp. 1,3.
57 KapOoHOBBIE KHUCIIOTHI. 1 Bubmmoreka [JOK § 56 cp. 194
Croxusie 3Gupsl. JKUpbL. https://m.edsoo.ru/00ae0bf2 sormp. 1,3,4,5.
Bubnuorexa [IOK § 57 cp. 197
58 Vi . 1
[ICBOAL https://m.edsoo.ru/00aelae8 sormp. 1-3.
Bubnuorexa [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
CUCTEeMaTH3alMs 3HAHUI 58.
61 O06001EeHnE U } 1
CHCTeMAaTH3aLMs 3HAHUH
Beraucienus 1o ypaBHeHHsIM
XHMHYECKUX PEaKIU, eclu
62 Eig;_i?f;;e;m: f:{aHHTB 1 bubmmotexa IJOK IMoBTOPHTE 3amKCH
Acp https://m.edsoo.ru/00ae1750 B TETp.
npuMecH. Beruucnenus
MAacCOBOH JI0JU BBIX01a
HPOJIYKTa PeaKun
B
63 Hjizclzlzoéa;ﬁfim i 1 bubmmotexa 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
66 06006 1
OOILEHIE 1 N https://m.edsoo.ru/00ae0d0a
CHCTeMaTH3alus 3HaHUI
67 geg:gmlbmeypox. 1 Bubmoreka [IOK
HHICHHC 1 N https://m.edsoo.ru/00adb33c
CHCTeMAaTH3aLMs 3HAHUI
Pe3epBHBIii ypok.
68 O0600menne u 1
CHCTEMaTH3alus 3HAaHUI
OBIEE KOJIMYECTBO YACOB 68

10 ITPOI'PAMME
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