


[NOACHUTEJIbHA A 3ATIMCKA

[Iporpamma 1o XMMUHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJICHA Ha OCHOBE TPEOOBaHUI K
pe3ynbTataM OCBOCHHS OCHOBHOH  00pa30oBaTeibHONW NpOrpaMMbl  OCHOBHOrO  o0miero  o0OpasoBaHus,
npezncraBieHHBIX B @PT'OC OO0, a Taxke Ha OCHOBE (perepanbHON pabodelt mporpaMMBl BOCITUTAHUS U C YIETOM
KOHIICTIITNH TIPeTiofaBaHusl y4deOHOro mpeaMmera «XUMHUsS» B 00pa3oBaTeNbHBIX OpraHM3amuax Poccuiickoit
®denepanun.

[Iporpamma mo xuMuu fa€T MpecTaBiIeHNE O LeJsiX, o0Iel crpaTerun 00y4eHusl, BOCIIUTAHUS U Pa3BUTHUS
oOyJaromuxcs CpencTBaMH Y4eOHOTO TIpeAMeTa, YCTaHaBIMBaeT 0O0s3aTeNbHOE TMPEIMETHOES COAep KaHUe,
ImpeaycMaTpUBaeT paclpefesieHue ero Mo KjaccaM U CTPYKTYPHPOBAaHHUE IO pasfeiiaM U TeMaM IIpOrpaMMbl IO
XUMMH, OINpenenseT KOJIMYECTBEHHbIE M KAueCTBCHHBIE XapaKTEPUCTUKU COAEPIKAHUS, PEKOMEHIYyEeMYIo
MOCJIEI0BATEIEHOCT N3YUCHHS XUMUH C YIETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
mpoIiecca, BO3PACTHBIX OCOOCHHOCTEH OOYYaromuxcs, OMpEeAesieT BO3MOXKHOCTH TIpenMeTa Ui pealn3aluu
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTENbHOW MPOrpaMMbl Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHms, a Takke TpeOOBaHMU K pe3yibTaraM OOydeHHs XHMHH Ha YPOBHE IIeJed HM3y4eHHs IpeaMera U
OCHOBHBIX BUIOB Y4€OHO-TIO3HABATEIIFHON IEATEIFHOCTH 00YYaIOIET0Cs 10 OCBOCHUIO YIEOHOTO COIep KaHuUsl.

3HaHMEe XUMHUU CITY)KUT OCHOBOI1 U151 JOPMHUPOBaHHS MHUPOBO33PEHHSI 00YYaIOIIErocs, €ro MpeICTaBICHHH O
MaTepuaJbHOM €JMHCTBE MHpa, BaXHYIO pOJIb UrpaloT (QOpMUpyeMble XUMHEH MpPEACTaBICHUS O
B3aMMOTIPEBPAIICHUSIX YHEPTUH M 00 SBOINIOMUH BEMIECTB B MPHPOJIL, O MYTSAX PEUICHHS TITOOANBHBIX ITPOOIeM
YCTOHYHBOTO Pa3BHUTHS YEIIOBCUCCTBA — CHIPHCBOM, YHEPIETUUCCKOM, MUIICBONH M IKOJOTHMYCCKON OE30MacHOCTH,
mpo6GJieM 3paBOOXpaHEHHSI.

W3ydenne xumuu:

CIOCOOCTBYET peali3aliid BO3MOXKHOCTEH AJISI caMOpa3BUTHS W (OPMHPOBAHUS KYJIbTYPHI JTHYHOCTH, €&
o0r1elt 1 GyHKIIMOHAILHON TPAMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHUpPOBAHHE MBIIIICHAS M TBOPYECKUX CIIOCOOHOCTEH OOYYAIOMIMXCs, HABBIKOB WX
CaMOCTOSTENIFHON yUeOHOW NeATeIbHOCTH, IKCIIEPAMEHTABHBIX H UCCIICAOBATEILCKIUX YMEHUH, HEOOXOAUMBIX KaK
B TIOBCEJIHEBHOM JKHM3HHU, TaK U B MPOPECCHOHATIBHON 1eATEIbHOCTH;

3HAKOMMUT CO CHCHI/I(bI/IKOﬁ Hay4YHOI'0 MBIINIJICHUS, 3aKJIaAbIBA€T OCHOBBI LICJIOCTHOI'O B3IJIdga Ha €AUHCTBO
MPUPOABI U YEJIOBEKA, SBISCTCS OTBETCTBEHHBIM 3TalioM B (DOPMHUPOBAHHWH €CTECTBEHHO--HAYYHOH I'PaMOTHOCTH
obyuaromuxcs;

Croco0CcTByeT (POPMHUPOBAHHIO IIEHHOCTHOT'O OTHOLICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K IPUPOJE, K
YEIIOBEKY, BHOCUT CBOW BKJIAJl B 9KOJOTHIECKOE 00pa30oBaHUE 00YJIarOIIIXCSI.

JlaHHBIC HaTpaBJICHUS B 00yUCHUH XIUMHHU 00eCTIeYMBAIOTCS CrIeIM(HUKOI comepikaHus ya4eOHOTO TpeaMeTa,
KOTOpLIﬁ SABJIACTCA NEAArorutdyeCK aJariTUpoOBaHHBIM OTPAXKECHUEM 0a30BoOIt HayKl XUMHUH Ha OHpeI[eJ'IéHHOM oTarec
€€ pa3BUTHUSIL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETr0 0Opa3oBaHHS OPHEHTHPOBAH HAa OCBOCHHE OOYYAIOIIMMUCS
CHUCTEMBI TIEPBOHAYAIIBHBIX MOHATHI XHUMHH, OCHOB HeOpFaHH‘IeCKOﬁ XUMHUU U HECKOTOPBIX OTACIbHBIX 3HAYUMBIX
HNOHATHHA OPraHUYECKON XUMUHU.

CrpykTypa cojaepkaHHsS MPOTPaMMEI 10 XUMHH CHOPMHPOBAHA HAa OCHOBE CHCTEMHOTO MOJXoaa K e
n3ydeHnio. ColepkaHue CKIIAIBIBACTCS M3 CHCTEMBI MOHATHH O XMMHYECKOM JJIEMEHTE M BEIIECTBE W CHCTEMBI
MOHATHH 0 XUMHUUECKOH peakiu. O0e 3TH CUCTEMbI CTPYKTYPHO OPTraHW30BaHbI IO MPUHITUITY HOCIEI0BAaTEIFHOIO
pa3BUTHA 3HAHUM HA OCHOBE TEOPETUUECKUX MPEACTaBIECHUI PA3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO yU€HHs KaK OCHOBBI BCETO €CTECTBO3HAHNUS;

— Ilepuoanueckoro 3akona J[. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YUYCHUA O CTPOCHUHN aTOMa U XUMHYECKOH CBA3U,

— NIPEJCTaBICHUH 00 3JIEKTPOIIMTHYECKOH ANCCOIMAIIN BELIECTB B PACTBOPAX.

TeOpeTI/I‘IeCKI/IC 3HaHUA pacCMaTpUBaIOTCA Ha OCHOBE OMITUPUYCCKHU IMOJTYUCHHBIX U OCMBICJICHHBIX q)aKTOB,
pa3BUBAIOTCS IOCIEJOBATENIEHO OT OJHOTO YPOBHS K JAPYroMy, BHIIONHAS (YHKIMH OOBIACHEHHS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOEGHUS U BO3MOXKHOCTEH MPAKTHUECKOrO NMPUMEHEHHs M TOIy4eHUs U3ydaeMbIX
BEIIECTB.

OcBoeHHe MPOTPAMMBI [0 XHMHH CHOCOOCTBYeT (DOPMHUPOBAHHIO TIPEACTABICHHS O XHUMHYECCKOH
COCTaBIISAIOLIEH HAY4YHOM KapTHUHBI MHpPA B JIOTUKE €€ CUCTEMHOM MPUPOJBI, LIEHHOCTHOIO OTHOIIECHUS K HAyYHOMY
3HAHUIO U METOJaM IMO3HAHUS B Hayke. l3ydeHuWe XMMUU NPOUCXOAUT C TPHUBICYEHUEM 3HAHUH U3 paHee
M3YYECHHBIX y4eOHBIX MpeaMeToB: «OKpyxaronuii Mup», «buonorus. 5-7 kinaccer» 1 «@usnka. 7 Kiacce».

IIpr w3ydeHNMH XMMHH TPOUCXOAWT (OPMHUPOBAHHE 3HAHUI OCHOB XMMHYECKOW HAyKH Kak o0O0iacTi
COBPEMEHHOTI'O €CTECTBO3HAHMS, IPAKTUUECKON NEATEIbHOCTH YEJIOBEKa U KaK OJAHOTO M3 KOMIIOHEHTOB MUPOBOMH
KyJIbTYpHl. 3amada y4eOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHUHM CHCTEMBl XUMHYECKUX 3HAHWH — Ba)KHEHIINX



(akTOB, NOHATHH, 3aKOHOB M TEOPETHYECKUX IIOJIOKEHUH, MOCTYIHBIX OO0OOLIEHHH MHPOBO33PEHYECKOTO
XapakTtepa, si3bIka HayKd, B MPHOOIICHUN K HAayYHBIM METOJaM IIO3HAHMS NPU M3YYEHHU BELIECTB U XMMHUYECKHX
peakiuii, B GOPMUPOBAHNH M PA3BUTHHU MO3HABATEIBHBIX YMEHWH W MX NPUMEHEHUH B y4eOHO-TIO3HABATEILHON U
y4eOHO-HCCIICI0BATENILCKOM  JIEITEIbHOCTH, OCBOCHMM NpaBWi 0e30macHOro oOpalieHUs C BELIECTBAMHU B
MOBCETHEBHOM JKU3HH.

[Ipn w3ydeHMn XMMHHM Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHMs Ba)KHOE 3HAUEHHE NPHOOPENH Takue
LETH, KaK:

— (hopMHpOBaHUE MHTEIJIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM00Opa30BaHHUIO, COTPYAHHYECTBY,
CaMOCTOSATEILHOMY IIPUHSTHIO PEIICHUH, CIIOCOOHOM a1anTHpOBaThCS K OBICTPO MEHSIOLIMMCS YCIIOBHSAM JKU3HH;

— HampaBJIEHHOCTh OOYYECHHS Ha CHUCTEMATHYECKOE NPHOOIIEHHE OOydYaromMXCs K CaMOCTOSATEIbHOU
MO3HABATEJIHOM JIESATENbHOCTH, HAayYHBIM METOAaM IMO3HaHMS, (OPMHUPYIOIIMM MOTHBAIlMI0O W Pa3BUTHE
CITOCOOHOCTEH K XUMUHU;

— ofecrieyeHre YCIOBHH, CIIOCOOCTBYIOIINX IPHOOPETCHUIO OOYYArOIIUMIUCS OMBITa pPa3HOOOpa3zHOU
JEATCIIBHOCTH, IIO3HAHMWS M CAaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIICTEHINH), WMEIOLINX
YHHBEpCaIbHOE 3HAUCHHE JUIsl PA3INYHBIX BUJIOB JCATEIILHOCTH;

— ¢opmupoBanue oOmel QpyHKIMOHAIFHOW M €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM YHCJIE YMEHHH
OOBACHATH W OLIEHHBATH SIBICHHUS OKPY)KAIOIIETO MHpPA, WCIHONbB3Ysl 3HAHUS U OIBIT, HOITyYCHHBIC MPU N3yYCHUH
XMMHH, IPUMEHSTH UX IIPU PELICHUH POOJIeM B IIOBCEAHEBHOM XKHU3HU U TPYJOBOH JIESITEIEHOCTH;

— (dopMupoBaHrue y OOyYaIOMIUXCS T'YMAHHCTHYCCKUAX OTHOIICHUHM, MOHUMAaHHS LECHHOCTH XHMHYCCKHX
3HAHUH ISl BBIPAOOTKH SKOJIOTMYECKH IEJIECO00PAa3HOro MOBEICHUS B OBITY M TPYAOBOIl NESATENBHOCTH B IIEIAX
COXPaHEHUs CBOETO 3[0POBbs U OKPYIKAIOLIEH IPUPOJHON CPEIbI;

— pa3BUTHE MOTHBallMHM K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIMTAHUIO HA OCHOBE
YCBOGHUSI OOIIEYENIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY NpOGMIS M HANpaBICHHOCTH
JanbHEHIero o0y4eHus.

OO1iee 4uCIO 4acoB, OTBEAEHHBIX Ul M3yYEHHs XMMHHM Ha YPOBHE OCHOBHOIO OOILIEro oOpa3oBaHus,
cocraBiseT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJlenio), B 9 kitacce — 68 yacoB (2 yaca B HEJIENIO).

COHAEPXXAHHME OBYUEHU A

8 KIIACC

HepBOHa'—IaHBHLIe XUMHNYCCKUC ITOHATUS

[Ipeamer xumun. Pons XxuMuM B KU3HU YelloBeKa. XUMUsS B cUCTeME HayK. Tena u BeuectBa. Pusnueckue
CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHHE BemlecTB. [I0HATHE 0 METOAaX MO3HAHU B XUMUU. UHCTHIC BEIIECTBA
cMmecn. CriocoOBI pa3ieleHus CMeceid.

ATOMI)I U MOJICKYIJIBI. XHUMHUYECKHE DJIEMEHTHI. CI/IMBOHLI XUMHYCCKHUX JJICMCHTOB. HpOCTI)Ie U CIIOXHBIC
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckass Qopmyna. BaneHTHOCTP aTOMOB XUMHYECKHX D3JEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BemecTB. OTHOCHTENbHAS aToMHasi Macca. OTHOCHUTEIbHAST MOJEKYJsipHas Macca. MaccoBasi J0Jsl XUMUYECKOTO
3JIEMEHTa B COCIUHCHHU.

KommgectBo BemectBa. Monb. Momsiprast Macca. B3anMoCBsI3p KOMYECTBA, MACCHI U YHCIA CTPYKTYPHBIX
eanHUI] BenecTBa. PacyéTel mo popMynamM XUMHIECKHX COCTUHCHHUH.

dusznyeckue U XMMHYECKHE SBICHUS. XUMHUUYECKas pcakuusga u eé IIPpU3HAKHU. 3aKOH COXpaHCHHA MacCChbl
BelIecTB. XMMUYECKUe ypaBHeHUs. Kitaccudukanus XuMU4ecknx peakiuii (COeIMHEHHS, PA3IIOKEHHUS, 3aMEIICHHS,
oOMeHa).

Xumuueckuii s3xcnepumenm.

3HAKOMCTBO C XHMHUYECKOW IOCYJIOW, MpaBWiIaMH padoOThl B Jaboparopuu W mpuéMamu oOpalieHus ¢
nmabopaTOPHEIM 000PYAOBAaHHEM, U3yUCHHE H ONMCAHUE (PH3UUCCKUX CBOIMCTB 00pa3I[0B HEOPTAHUIECKUX BEIIECTB,
HaOsroeHue Gpusnueckux (IUIaBJICHUE BOCKA, TassHUE JIbJla, PACTHPAHKE caxapa B CTYIKE, KUIICHHE U KOHICHCAIIHS
BOJIbI) M XUMHUYECKUX (TOPEHHE CBEYH, MPOKATMBAHWE METHOW MPOBOJOKH, B3aUMOJIEHCTBUE MeJia C KHCIOTOM)
SBIICHHW, HAONIOJICHWE W OIMCAaHWE IPU3HAKOB MPOTEKAHUS XUMHUYCCKUX peakiuil (pa3joKeHue caxapa,
B3aMMOJICHICTBAE CEPHOW KHCIOTBHI C XJOopumoMm Oapus, pasznoxenue ruapokcunma memu (Il) mpu HarpeBanuw,
B3aMMOJIEHCTBHE JKene3a ¢ pacTBopoM coiu menu (1), m3ydenume crocoOOB paszgeneHus cMecel: C MOMOIIBIO
MarHuTa, QWIBTPOBaHKE, BHIIAPUBAHUC, TUCTHILIAINS, XpoMaTorpadus, IPOBEICHHE OYUCTKH TIOBAPSHHOU COJIH,
HAOJFOJICHUE W OINHMCAHHWE PE3yJIbTaTOB IIPOBEICHHS OIBITA, MUTIOCTPUPYIOUMIETO 3aKOH COXPAHEHUS MacChl,
CO3/1aHUE MOJIeNIel MOJIEKY (IIapOCTEPKHEBBIX ).

Baxwueiimme npeacTaBuTeNI HEOPraHUUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopom — sinemMeHT W mpocToe BeulecTBo. Haxosknenue
KHCIIopoa B Tpupone, (GU3MYECKHe W XHUMUYecKHue cBoicTBa (peakimuu ropeHus). Oxcunbl. IIpumeHeHue



kuciopona. CriocoObl MOJydeHUs] KUCIOpOAa B Ja0OPaTOpPUH W INPOMBIIUIEHHOCTH. KpyroBopor kuciopona B
npupoje. O30H — aJyI0TpoITHast MOAM(pUKALNS KUCIOPOIa.

TernoBoit 3(exkT XMMHUECKOH pEaKkuuH, TEPMOXMMHUYECKHE YPABHEHHS, 3K30- M OJHIOTEPMHUYECCKHE
peakuuu. TomnuBo: yroab M MeTaH. 3arpsi3HEGHHWE BO3/1yXa, YCWIEHHE HapHUKOBOrO 3(¢eKTa, paspyleHHUE
030HOBOTO CJIOS.

Bonopox — anemeHT u npocToe BemecTBo. Haxoxxaenue Bogoposaa B Npupoae, GU3NIECKHe M XUMHUIECKHE
CBOHCTBA, IPUMEHEHHNE, CIIOCOOBI OMydeHHs. KHCIoTs! 1 comm.

MounsipHbIil 006EM Ta30B. Pacy&Thl M0 XMMUYECKUM YPaBHCHUSM.

Odusnueckue CBOWCTBa BoAbl. Boma kak pactBopurens. PacTBopsl. HachlllieHHBIE M HEHACHIIIEHHbBIE
pacTtBophl. PacTBOpUMOCTh BemiecTB B Boge. MaccoBas 10Jisl BELLIECTBA B PACTBOpE. XUMUYECKUE CBOWCTBA BOABI.
OcHoBanus. Pone pacTBOpoB B IpUpOAe U B KU3HM uenoBeka. KpyroBopoT Bonasl B mpupoje. 3arpsisHeHHE
IPUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJ,.

Knaccudukanus neopranmdeckux coeamHeHnd. Oxcumsl. Kiraccudukamms OKCHIOB: cosieo0pasyromme
(ocHOBHBIE, KHUCIOTHBIE, aMmdoTepHBIE) U HecoleoOpasytomue. HomeHknmarypa oxcunoB. Dusmyeckme u
XUMHYECKHe CBOMCTBA OKCUAO0B. [lomyueHne okcuoB.

OcHoBanmst. Krnaccupukarst ocHOBaHHMN: IIENOYM W HEPACTBOPUMBIE OCHOBaHWSA. HomeHknarypa
ocHoBaHui. du3nueckre 1 XUMUYECKUE CBOMCTBAa OCHOBAaHUMU. [lomyuenne ocHOBaHUMA.

Kucnorsl. Knaccudukanus kucnor. Homenkiarypa kucinot. @usndeckie 1 XMMHYECKHE CBOMCTBA KUCIIOT.
Psn aktuBHocTu MeramioB H. H. bekerosa. [lonyuenue kucnor.

Conu. Homenknatypa coneil. @uznueckue U XuMudyeckue cBoictsa cosiel. [lonydyenue conei.

I'eneTnueckast CBA3b MEXIy KjlacCaMU HEOPTaHUUECKUX COCTUHEHUIL.

Xumuyeckuii SKCnepumenm.

Ka4eCTBEHHOE OIPEEICHUE COAEPKaHUs KUCIOPOAa B BO3IyXE, MOJydeHHE, COOMpaHne, paclio3HaBaHNE 1
M3y4YECHHE CBOWCTB KHCIIOPOAA, HAOMIOACHHE B3aNMO/ICHCTBHS BEIIECTB C KUCIOPOIOM U YCIOBHUS BOZHUKHOBEHUS H
NpeKpalieHns TopeHus (moxapa), 03HaKOMJIEHHE C 00pa3laMu OKCHJIOB M ONHMCaHHWE WX CBOWCTB, IIOJy4YEHUE,
cobupaHue, pacro3HaBaHUE U U3yYEHHE CBOICTB BOJOPOAa (TOpPEHHE), B3aNMOACHCTBHE BOJOPOA C OKCHIOM MEIN
(1) (BO3MOXHO HCMONB30BAHKHE BHUICOMATEPHANIOB), HAOIOJCHHE OOpPAa3lOB BEIIECTB KOIMYECTBOM | MOJb,
UCcle/IOBaHNEe OCOOEHHOCTEH PAacTBOPEHHMS BELIECTB C Pa3IMYHON pPaCTBOPHMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C
OTIpe/IeNIEHHON MaccoBOHM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aWMOJCUCTBHE BOJABI C MeTaulaMU (HATpUEM H
KaJIbIieM) (BO3MOXHO HCIIOJb30BaHNWE BHIEOMATEPHAIOB), HMCCIEIOBaHHE O00pa3lloB HEOPraHWYECKHX BEILECTB
Pa3NUYHBIX KJIACCOB, HAOMIOJCHUE M3MEHEHHS OKPACKM MHAMKATOPOB B PAaCTBOPAX KHUCIOT M IIesIoueil, n3ydeHue
B3aumoieiicTBus okcuaa meau (I1) ¢ pacTBopom cepHOM KUCIIOTHI, KHCIOT C METalllaMH, Peakiuil HeHTpaau3aium,
MOJyYeHHE HEPacTBOPHMBIX OCHOBaHWH, BBHITECHEHHE OJHOTO MeTajula JAPYTMM M3 pacTBOpa COJIH, pELICHHUE
9KCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxxHeimme kracchl HeOpraHUUECKUX COSANHEHUID.

Ilepnonuueckuii 3axoH u [lepuoandeckas cucrema xumudeckux snemenToB JI. M. MenneneeBa. Ctpoenue
aTOMOB. XuUMH4ecKas cBA3b. OKUCIUTEIHHO-BOCCTAHOBUTEIIBHbIE PEAKIINN

[lepBble MOMBITKK KiIAcCH(UKAINN XMUMHYECKHX 3JIEeMEHTOB. [IoHATHME O rpynmax CXOAHBIX 3JIEMEHTOB
(memouHsle W IIEIIOYHO3EMENbHBIE METaJUIBl, TaJIOTeHBl, WHEPTHHIE Tra3bl). OJIEMEHTHl, KOTOphle O0Opa3yloT
aM(poTepHbIE OKCHUIBI ¥ THIPOKCHU/IBI.

Ilepuonuueckuit 3axoH. Ilepumonmueckass cucremMa xumuueckux osaemeHtoB JI. WM. Menneneesa.
Kopotkonepnonnas u anuaHonepuonHas (opmsl Ilepronuueckoit cuctemsl xumudeckux snementoB JI. U.
Mengeneesa. Ilepuonel u rpynnbsl. PU3MYECKUI CMBICH IOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOJA U TIPYIIIBI
JJIEMEHTA.

Crpoenne atomoB. CocraB aTOMHBIX sijep. M3ortonbl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JI0YEK
aToMoB mepBeIXx 20 xmMuueckux sieMeHToB llepmommueckoit cuctemsl J[. VM. MenzneneeBa. XapakTepHCTHKA
XHMMHUYECKOTO0 3JIEMEHTA I10 ero nosoxeHuto B [lepuonnueckoii cucreme . . Menzeneena.

3aKOHOMEPHOCTH  W3MEHEHHMs paJuyca aTOMOB  XUMHMYECKHX  JJIEMEHTOB, METAJUIMYEeCKUX U
HEMETaNTMYECKUX CBOWCTB 110 TPYIIIaM U IEPHOIaM.

3nagyenne [lepnommdeckoro 3akoHa M Ilepmogudueckoi CHCTEMBl XMMHUYECKHX JJIEMEHTOB U Pa3BUTHSA
Hayku U npakTuku. J[. V1. Menaenees — yu€Hblil ¥ rpaskJaHUH.

Xumnueckas cBsi3b. KoBaneHTHas (TOJIsipHAast M HEMOJISIPHAsT) CBSI3b. DJIEKTPOOTPHLATEIBHOCTh XUMUYECKUX
371eMeHTOB. MloHHas CBsI3b.

Crenenp  okxucneHus. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE —peakuuu. Ilpomeccsl  OKHCIEHHUS U
BOoCccTaHOBIEHUsA. OKHCIUTENHN U BOCCTAHOBUTEIH.

Xumuueckuii s3Kcnepumenm.

M3ydeHHEe 00pa3IoB BEIIECTB METAIIOB M HEMETAIIOB, B3aUMOACHCTBIE THAPOKCHIA INHKA C PACTBOPAMHU
KUCIOT U INENOYed, INPOBEJECHUE OMBITOB, WITIOCTPUPYIOIUX HPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIX
peakuii (ropeHue, peakiuy pa3ioKeHUs, COSTUHECHHS).



Meocnpeomemmuvie cea3u

Peanu3zanus MeXnpeaMETHBIX CBs3€M IHpU U3YyUYeHMM XHMMHUU B & KjJacce OCYIIECTBISETCS depe3
UCTIONb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MHOHSTHH, TaK W TOHATHH, SBISIFOIIMXCS CHCTEMHBIMH IS
OTJENBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'0 LIUKIIA.

OOmmue ecTecTBEHHO--Hay4HbIE TOHATHUS: HAy4HBIA (hakT, TUIOTE3a, TEOpHs, 3aKOH, aHalu3, CHHTE3,
Kiaccu(UKanys, NepUOIUNIHOCTh, HAOMIOCHUE, SKCIIEPIMEHT, MOICIIUPOBAHIE, H3MEPEHHE, MOJICITb, SIBIICHHE.

®u3KKa: MaTeEPUs, aTOM, JIIEKTPOH, IPOTOH, HEMTPOH, HOH, HYKIIUJ, H30TOIBI, PaIH0aKTUBHOCTb, MOJIEKYJIA,
JNIEKTPUYECKUN 3apsl, BEIIECTBO, TeJI0, 00BbEM, arperaTHOE COCTOSHHE BEILIECTBa, ras, (pU3NUecKHe BeINYWHBI,
€AMHUIIBI U3MEPEHUs, KOCMOC, IUIaHeThI, 3B€3/1bl, CoHIIe.

Bronormst: ¢oTtocunres, npixanue, buocgepa.

l'eorpadus: armocdepa, ruppocdepa, MUHEpaIbl, TOPHbIE MOPOJBI, IOJE3HBIE HCKONAeMble, TOILIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo u xuMudeckas peakius

Ilepuonnueckuii 3akoH. Ilepuoandeckas cucrema xumudeckux anemenroB JI. M. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX MEPUOJOB, KNS, KaIbLIUsI
U UX COEIUHEHHI B COOTBETCTBHH C MIOJIOKEHHEM 3IIEMEHTOB B [lepnoauueckoi CUCTEME M CTPOEHUEM HX aTOMOB.

CrpoeHne BelecTBa: BBl XUMHUYECKONW CBA3HM. THIBI KPUCTAJUIMYECKUX PEMIETOK, 3aBUCHMOCTh CBOMCTB
BELIECTBA OT TUIA KPUCTAIIIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3U.

Knaccudukanus © HOMEHKIAaTypa HEOPraHMYECKHMX BEIIECTB. XHMHUYCCKHE CBOMCTBA BEIIECTB,
OTHOCAIIMXCS K PAa3IUYHBIM KjlaccaM HEOPraHMYeCKUX COCIWHEHHUH, TeHeTHYecKas CBSI3b HEOPraHMYECKHX
BEILIECTB.

Knaccudukanus XMMHUYECKUX PEakIUi MO pa3INdHBIM IPHU3HAKaM (110 YUCIY M COCTaBY YYacTBYIOIINX B
pEaKIiK BEIIECTB, MO TETIOBOMY 3((EKTy, M0 M3MEHEHHUIO CTCTIIEHEH OKHCICHUS XUMHYECKUX HJIEMEHTOB, II0
00paTUMOCTH, II0 YYaCTHIO KaTalIu3aTopa). DK30- U SHIOTEPMUUECKUE PEaKIMH, TEPMOXUMUYECKHIE YPABHEHUSI.

[lonsTHE O cKopocTH XMMHYecKoi peakiuu. IToHsTHE 00 OOpaTHMBIX M HEOOPATUMBIX XUMHYECKHX
peaknuax. [loHATHE O TOMOTEHHBIX M TeTepPOreHHBIX peakuusax. Ilonsatne o karanmse. IToHATHE O XHMHUYECKOM
paBHOBecHH. DaKTOPHI, BIUAIONINE HA CKOPOCTh XMMUYECKOH Peakluu U MOJI0XKEHUE XUMUUECKOT0 PaBHOBECHS.

OKHCIIMTEbHO-BOCCTAHOBUTEIILHBIE PEAKIMH, SJIEKTPOHHBIN OallaHC OKUCIHMTEILHO-BOCCTAHOBUTEIBLHON
peaknuu. CocTaBlIE€HUE YpPaBHEHHH OKUCIIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAaKUUI C HCHOIb30BAHUEM METOJa
9JIEKTPOHHOTO OanaHca.

Teopus SIIEKTPOIUTHYECKOW TUCCOLMAIMM. OJEKTPOJIUTHI M HEDJEKTPONUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M AMCCOLMALMY BEHIECTB C PA3IMYHBIMK BUJIAMH XUMHUECKOU cBsA3H. CreneHp nucconuanuu. CUIIbHBIE U
cy1a0bIe 3JIEKTPOJIUTEL.

Peakniuu noHHoro oOMeHa. YcCJOBUS NPOTEKaHWs PEaKIHWH HOHHOTO OOMEHA, TOJIHBIE M COKpAIIEHHBIC
WOHHBIe ypaBHEeHUs peakuuid. CBOWCTBA KHCIOT, OCHOBaHMI W CoOJed B CBeTe NPEACTaBICHUH 00
SNEKTPOIUTHYECKON qucconranuy. KauecTBeHHbIe peakuuy Ha HOHBL. [ToHATHE 0 rUApONN3e CONeH.

Xumuueckuii sxcnepumenm:

O3HAKOMJIGHHE C MOJAEISIMH KPHUCTAJUIMYECKHX PEIMETOK HEOPraHWYEeCKHX BEUIECTB — METAUIOB U
HeMeTauIoB (rpadura W ajMasa), CIOKHBIX BEIIECTB (XJIOpHIa HATpHsl), HUCCIEIOBaHNWE 3aBHCHMOCTH CKOPOCTH
XMMHYECKOH pEeaKIUH OT BO3JCHCTBHS PA3IMUYHBIX (PaKTOPOB, HCCIIETOBAHUE SIICKTPOIIPOBOAHOCTH PACTBOPOB
BEIIIECTB, IpoIlecca TUCCOIMALMN KHUCIOT, Iejlo4eld M cojei (BO3MOXKHO HCIIONB30BaHHME BHJICO MAaTEPHUANOB),
MPOBEJICHUE OIBITOB, MIUTIOCTPUPYIOIINX NMPHU3HAKU MTPOTEKaHHUs PeakiMi MOHHOTO oOMeHa (oOpa3oBaHMe Ocajka,
BBIJIEJICHUE Ta3a, 00pa3oBaHME BOJIbI), ONBITOB, WIIIOCTPUPYIOIIMX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakmuii (TopeHHe, peakIy Pa3IoKEHHs, COCIMHEHUs), PAaclO3HaBaHUE HEOPTaHMYECKHUX BEIIECTB C ITOMOIIBIO
Ka4eCTBEHHBIX PEAKINi Ha MOHBI, PeIIeHNe SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemerannel u ux coenuHeHUs

OO0mrast xapakTepruCTHKa TajoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHBIE CTEIICHH OKHCIICHHS.
Crpoenne M (U3NUECKHE CBONCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB. XHMMHWYECKHE CBOWCTBA Ha MpPHMEpE XJiopa
(B3aMMOJEWCTBHE € MeTaJUlaMH, HeMeTallaMH, Ienoyamu). XiopoBomopon. CoisiHash KHCIIOTa, XMMHYECKHE
CBOWCTBa, MOIy4YeHUE, MpUMeHeHHe. [leiicTBue XJopa M XJIOPOBOJOPOAA Ha OpraHM3M uesnoBeka. Baxnelmue
XJIOPUABI ¥ MX HAXOXKACHUE B IIPUPOJIE.

O6mas xapaktepuctuka 35eMeHToB VIA-rpynmbel. OcoOeHHOCTH CTPOEHUsI aTOMOB, XapaKTepHbIE CTEIEHU
okucieHns. CrpoeHne ¥ (PU3MUECKHE CBOMCTBA IPOCTHIX BEIIECTB — KUCIOPOAa M Cepbl. AJUIOTPOIIHBIE
MOIUHKAIMK KHCIOpoJAa M cepbl. XWMHYecKHe cBoiicTBa cepbl. CepoBONOpOJ, CTpOEHHE, (HU3UUECKHEe U
XMMHUYECKHe cBOHCTBAa. OKCHABI Cepbl KaK NMPEACTAaBUTENN KHUCIOTHBIX OKcumoB. CepHas KHCIOTa, (PU3UUECKHE U
XMMHYECKHE CBOWCTBa (0OIIME KakK NPEJCTaBUTENs Kilacca KUCIOT M crenuduueckue). XUMUUECKHE PEaKLUH,
JeXalue B OCHOBE MPOMBIIIICHHOTO CHOC00a MOydeHus! cepHoil kucnoTsl. IIpumenenne cepHoil kucinotsl. Comu



CEpHOIl KUCIIOTBI, Ka4eCTBEHHas peakiys Ha cyyibgar-uoH. HaxoxkaeHue cepbl M €€ COSIMHEHHH B INPUpPOJE.
XUMHYECKOe 3arps3HEHNE OKpY Kalollel Cpebl COSANHEHUSIMU Cephl (KUCIOTHBIC NOX/IH, 3arpsA3HEHNE BO3LyXa U
BOZOEMOB), CITOCOOBI €T0 TPEAOTBPAIICHHSI.

OOmas xapakrepuctuka 31eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE CTEIIEHU
OKHCIIeHHs. A30T, pacnpoCTpaHEeHHE B TpHpoie, (U3MUECKHe M XHMHUYECKHe CBOMCTBa. KpyroBopor aszora B
npupoae. AMMHAK, ero (QHU3MUECKHe M XUMHUYECKHE CBOWCTBA, MOJydeHHE W mpuMeHeHne. Cond aMMOHUS, MX
(m3nveckre U XMMHYECKIE CBOIMCTBA, MpuMeHeHne. KauecTBeHHas peakiiis Ha HOHBl aMMOHHUS. A30THAs KHCIIOTa,
e€ mnoiydeHue, (uU3MUECKHME M XHMMHYECKHE CBOWCTBa (0OmIME KakK NpEACTaBUTENs Kiacca KHCIOT H
cneruduyeckue). Microns3oBaHue HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAJIbHBIX y100peHnH. XUMHYEeCKoe
3arps3HEHNE OKPYXAMoUmel cpenbl COCTUHEHUSMH a30Ta (KHUCIOTHBIE TOXIW, 3arpsA3HEHHE BO3IyXa, MOYBBI U
BoJ0éMOB). Docdop, amrorpornHsle Moauduranuu dochopa, (uzMueckne M XUMHUYECKHe cBoicTBa. Okcua
tdocdopa (V) u dhochopras kucnora, GU3NICCKUEC 1 XUMHUUECKUE CBOMCTBA, Moay4eHue. Mcnonbp3oBanue GpochaTos
B Ka4E€CTBE MUHEPAIBHBIX YIOOpEHHIA.

O6mas xapakrepucTaka 31eMeHToB |V A-rpymmer. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEpHBIE CTETICHI
OKHCJICHHS. YTJIEepoJ, aJIOTPOITHbIE MOAW(HKAIMH, PacHpOCTpaHEHHE B NpHpoJe, (U3NUECKHe M XHUMHUYECKHE
cBoiicTBa. Axcopbmmsa. Kpyrosopor yriepoma B mpupone. OKCHABI yriepona, MX (U3NYECKHe W XUMHUYCCKUE
CBOWCTBa, NIeHiCTBHE Ha JKUBBIC OPTAaHW3MBI, MOJYUCHNE M TPUMEHEHHE. DKOJOTHYECKHE MMPOOJIeMBI, CBSI3aHHBIE C
okcuaoM yraepona (1V), rumoresa rio0anbHOTO MOTCIUICHHUS KJIMMATa, MApPHUKOBBIN 3P GEKT. YTrojdbHas KUCI0Ta U
e€ coaM, ux (U3MYECKHE U XUMUYECKHE CBOMCTBA, MOJydYeHHE M NpHMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-HOHBI. Vcronp30BaHNe KapOOHATOB B OBITY, MEIUIIMHE, IIPOMBIIUICHHOCTH U CETECKOM XO3SHCTBE.

[TepBoHauanbHble MOHATHS OO0 OPraHMYECKHX BEHIECTBaX KAaK O COCIMHEHMSX yrieponaa (MeTaH, 3TaH,
STWIICH, AleTWJICH, JTaHOJ, TIIMIEPHH, YKCyCHas KHCJ0Ta). [IpuponaHble HMCTOYHHMKH YTIIEBOAOPOIOB (Yrodb,
MPUPOAHEIA ra3, He()Th), IPOIYKTHl UX MepepaboTKu (OCH3WMH), UX POJb B OBITY W MpOMBIIUIeHHOCTH. [loHATHE O
OHMOJIOTHYECKH Ba)KHBIX BEIISCTBAX: XKHPaX, OeNKaX, YIICBOAaX — W WX POIU B XKU3HHU 4YeJoBeka. MarepuaibpHOE
€/IMHCTBO OPTaHWYECKUX M HEOPTaHMYECKUX COSTNHEHUM.

Kpemunii, ero ¢u3nueckne m XUMHYECKUE CBOMCTBA, MOMydeHHE M npuMeHeHne. CoeanHEHUS KPeMHUS B
npupozae. O6mue npencraBieHus 06 oxcuae kpemuus (1V) u kpemHueBoi kuciaote. CHIIMKATHI, HX UCIOJIb30BaHUE
B OBITy, B NpPOMBIIUICHHOCTH. BakHeilne CTpoOWTeNbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
xese300eToH. [IpobiieMbl 6€30MaCHOTO HCIIOIB30BAHUSI CTPOUTEIBHBIX MAaTEPHUAJIOB B IIOBCEJHEBHOM JKH3HU.

Xumuueckuil axcnepumenm.

U3y4YeHUe 00pa3loB HEOPraHWYECKHX BEIECTB, CBOWCTB COJITHOM KHCJIOTHI, NMPOBEICHHUE KaueCTBEHHBIX
peakuuii Ha XJIOpWA-MOHBI M HaOJIOJEeHHE NPU3HAKOB MX MNPOTEKaHHMs, OMbBITHI, OTpakawoume (U3UUECKHEe WU
XUMHYECKIE CBOVCTBA TAJIOTCHOB U UX COCTUHEHUH (BO3MOXKHO MCIIOIB30BaHIE BHICOMATEPHAIOB), O3HAKOMIICHHE
¢ oOpa3mamMu XJOPHIOB (TaJIOTEHHUIOB), O3HAKOMJICHHE C OOpa3maMu cepbl W e€ COeIWHCHHAMH (BO3MOXKHO
UCIIONIb30BAaHUE  BUJICOMATEpHANIOB), HaOmoAeHHe mpouecca OOyrNIMBaHUS — caxapa IOl JeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHON KHUCJIOTHI, M3YYEHHE XHWMUYECKUX CBOWCTB pa30aBICHHON CEpHOW KHCIOTHI,
MPOBE/ICHNE KAaYEeCTBCHHOW peakIuu Ha cynb(haT-HOH U HaONroIeHNe Mpu3HaKa e MpOTeKaHWUs, O3HAKOMIICHHE C
(dusnueckuMu CcBOMCTBaMH a30Ta, Gocdopa W UX cCoenUHEHHH (BO3MOXKHO MHCIIOJIb30BAaHUE BHJIEOMATEPUAJIOB),
oOpasuaMu a30THBIX M (OCHOPHBIX YJNOOpEHUil, MmojydeHue, coOupaHue, paclio3HaBaHHE M HM3yueHHE CBOWCTB
aMMHaKa, MPOBEACHHE KAYeCTBEHHBIX PEakIWid Ha HWOH aMMOHHA W (ocdarT-WOH W HW3Y4YCHHE MPHU3HAKOB HX
MPOTEKAHUS, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHON a30THOW KHCIOTHI C MeEIbi0 (BO3MOXKHO WCIIOJIB30BaHHE
BUJICOMATEPUAIIOB), M3yUYEHHE MOJIeIel KPUCTAJUIMUECKHUX PEIIETOK anmasa, rpadura, GpyiiepeHa, 03HaKOMIICHHE C
MPOLIECCOM aCOPOIMH PACTBOPEHHBIX BELIECTB aKTUBHPOBAHHBIM YIIEM M YCTPOHCTBOM MPOTHUBOrasa, IOJIydeHHE,
coOupaHue, pacro3HaBaHWE W HM3Y4YEHHE CBOWCTB YIJIEKHUCIIOrO Ta3a, IPOBEICHHE KAaueCTBEHHBIX pEakKIUi Ha
KapOOHAT M CHJIMKAT-UOHBI M H3y4YeHHE NMPHU3HAKOB WX NPOTEKaHUs, 03HAKOMIICHHE C MPOIYKLUEW CHIMKATHOMN
MPOMBILICHHOCTH, PELICHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxkHeiilne HeMeTaJulbl U UX COSJANHECHUSY.

MerTaibl ¥ X COCAMHCHHS

OO1mass XapakTepucTUKa XUMHYECKHMX JJIEMEHTOB — METAJUIOB Ha OCHOBaHMHM HX TOJOXKEHHS B
ITepuonuueckoii cucreMe xumudeckux snemeHToB J[. M. MenneneeBa u ctpoeHusi aromoB. CTpoeHHE METaJlIoB.
Mertannyeckast CBSI3b M METaJUIMUECKas KPUCTAUIMYECKash peméTka. DJEKTPOXUMUYECKUH PpsAA HaNpsDKeHUH
MetaiuioB. du3nyeckre ¥ XMMHYECKHE CBOMcTBa MeTaisioB. OOmue crocoObl nosrydeHus: MetaiioB. Ilonstue o
KOPpPO3WH METaJUIOB, OCHOBHBIE CHOCOOBI 3amIUTHl MX OT Koppo3uu. CraBsl (CTajb, YyTyH, AIOPATIOMHUHHMA,
OpoH3a) ¥ NX IPHUMEHEHHUE B OBITY U ITPOMBIIUICHHOCTH.

[[{enouynbie MeTaybl: nojoxkeHue B Ilepuonuueckoii cucteme xumuueckux snemeHToB . . Menneneesa,
CTpOEHHME MX aTOMOB, HaxoXJeHue B mpupoje. dusnueckre M XMUMHYECKHE CBOWCTBAa (Ha NpUMEpe HATPHS H
Kaus). OKCHIBI ¥ THAPOKCUABI HATpus U Kaiwst. [[puMeHeHne meToYHBIX MEeTaJUIOB M HX COSINHEHHH.

[leno4yHo3eMeNbHbIE METAIIBI MAarHUi M KaibLWi: nonoxeHue B Ileproandeckoll cucreMe XMMHYECKHX
snementoB JI. M. MeHneneeBa, CTpoeHHE WX aTOMOB, HaXOXxAeHHE B mpupone. dusznueckne W XUMHUYECKHE



CBOMCTBa MarHusi W Kanblusi. BaxxHellive coeguHEHUs Kajblusl (OKCHA, TUAPOKCUM, coyin). JKECTKOCTh BOABI U
CIOCOOBI €€ yCTpaHEeHUS.

AmoMuHui: oioxxerne B [leproaudeckoii cucteme xumudeckux sneMmenToB J1. 1. MenneneeBa, CTpoeHHe
aToMa, HaxoXJieHue B rpupone. dusnueckue 1 XMMUYECKHE CBOMCTBA aIOMHUHMA. AMQOTEpPHbIE CBOMCTBA OKCHJIA
Y TUAPOKCHIA ATTFOMHUHUS.

Keneszo: nonoxenue B Ilepuognueckoit cucreme xumuueckux snemeHtoB . . MenpeneeBa, cTpoeHUe
aToMa, HaxoKiAeHHe B mpupone. Dusnyeckne W XMMHYECKHE CBOHCTBA jkene3a. OKCHIBI, THAPOKCHABI U COJHU
xenesa (1) u xenesa (1), ux cocras, cBOHCTBa U TIOJTyYEeHHE.

Xumuyeckuii SKCHepumMeHm:

O3HAKOMJIEHHE C 00pa3laMi METaJUIOB U CIUIABOB, MX (DM3WYECKUMH CBOMCTBaMH, M3yUYCHHE PE3YyJIHTAaTOB
KOPPO3MH METAJUIOB (BO3MOXKHO HCIIOJIB30BaHUE BHEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJACHCTBUS OKCHIA
KaJIbIHSI ¥ HATPHUS C BOAOH (BO3MOXKHO HCIIOJIb30BaHNE BHIEOMATEPUAIIOB), HCCIIEJOBAHHE CBONCTB XKECTKON BOABI,
mpoIiecca TOPSHUS JKelle3a B KUCIoposae (BO3MOXKHO HCIOJIB30BaHHE BHACOMATEPHAIOB), IPU3HAKOB MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMi HAa WOHBI: MarHWs, KajbIlHs, almoMuHus, 1uHKa, xene3a (1) u xemesa (1), mexu (11),
HaOJIOZIGHNEe W ONKMCAaHHE MPOLIECCOB OKpAIIMBAHWS IUIAMEHM WOHAMHU HATpUs, Kajus M Kalblus (BO3MOXKHO
WCIIONB30BaHUE BUACOMATEPHAJIOB), UCCIEAOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA AJIOMHHHSA M THAPOKCHIA
[IMHKA, PEIICHNE SKCIIEPUMEHTAIBHBIX 3aad 10 TeMe «BakHeHIre MeTamisl M UX COSTMHCHUS.

XUMHs U OKpYKarollas cpena

BemecTtBa u MaTepuansl B IMOBCEIHEBHOM JXM3HHM dYeloBeKka. be3omacHoe HCIOIb30BaHHE BEIIECTB U
XUMHYECKHX peakiwii B ObITy. [lepBas MOMOIIE IPH XUMHIECKUX 0XKOTaX M OTPABIICHHIX.

XuMHUEcKoe 3arpsi3sHeHHE OKpYysKaroIei cpepl (IpeebHas JoMmycTUMas KOHIICHTpalKs BEIIeCTB, Aajiee —
ITJIK). Posp XumMuM B pellieHuH SKOJIOTUUECKHUX MTPOOIIeM.

Xumuuecxuii sxcnepumenm:

n3ydeHne 00pas3oB MaTEPHUAIOB (CTEKIIO, CIUTaBEl METAIUIOB, TIOJIMMEPHBIC MATEPHAJIBI).

Mescnpeomemnvie céa3u

Peanm3anuss MeXnpeOMETHBIX CBs3ed MpH W3YyUYeHHH XHUMHH B 9 Kjacce OCYIIECTBIACTCS depe3
WCIIONIE30BaHUE KaK OOIIUX eCTECTBEHHO-HAYYHBIX MOHATHHA, TaK ¥ TOHSTHH, SBISIOMIMXCS CHCTEMHBIMH IUIS
OTJENIBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OOmmpe ecTeCTBEHHO-HAy4HbIC MOHATHS: HaydHbIH (hakT, TMIOTE3a, 3aKOH, TEOpHs, aHaIW3, CHHTE3,
KIaccu(UKanus, MepUOINIHOCTh, HAONIOJCHHUE, SKCIICPHUMEHT, MOJCIHPOBAHHUE, U3MEPEHHE, MOJCIb, SBICHHE,
MapHUKOBBIHN 3(h(HeKT, TEXHOJIOTHS, MaTePHATIBL.

®dusmKa: MaTepus, aToM, JEKTPOH, IPOTOH, HEHTPOH, HOH, HYKJIUA, U30TOTIBI, PaINOAKTHBHOCTh, MOJIEKYJIA,
JNEKTPUYECKUI 3aps]], MPOBOAHUKU, MOIYMPOBOTHHUKH, IUICKTPUKH, (OTOIIEMEHT, BEIISCTBO, TENO, OOBEM,
arperaTHOe COCTOSIHHE BEIIECTBA, ra3, PacTBOP, PACTBOPUMOCTD, KPUCTAIUTMIECCKAS PEIIETKA, CIUIaBhl, (QH3HICCKIe
BEJIMYMHBI, AUHUIIB H3MEPEHHS, KOCMUYECKO€e TPOCTPAHCTBO, IUTaHETHI, 3BE3/1b1, CoHILE.

buonorus: dorocunres, npixaHue, Ouocdepa, sKocucTeMa, MHHEpPAIbHbIE YJIOOPEHUS, MHKPOIJIEMEHTHI,
MaKpOAJIEMEHTHI, TUTATCIIFHBIC BEIIECTBA.

Ieorpadusi: armocdepa, ruppocdepa, MUHEpaNbl, TOPHbIE IMOPOJbBI, IOJIE3HBIE HCKOIAEMble, TOILUIMBO,
BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOTPAMMBI 110 XUMHWHW HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIbTATHI

JIM9HOCTHBIE Pe3yNbTaThl OCBOCHHUS MPOTPaMMBbl OCHOBHOT'O OOMIETO 0Opa3oBaHUsl JOCTHTAIOTCS B XOJE
00ydYeHHsT XMMHHU B CAMHCTBE Y4€OHOH M BOCIUTATEIIBHOW IESATEIBHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU
POCCUIICKMMU COIMOKYJIbTYPHBIMH U TyXOBHO-HPaBCTBEHHBIMU LIECHHOCTSIMHU, PHHSATHIMA B OOIIECTBE MPaBUIAMU
W HOpPMAaMH TIOBEJICHHUS U CIIOCOOCTBYIOT TMpOIecCaM CaMOTIO3HAHUS, CaMOpPa3BUTHSI W COLMAIU3AI[UH
oOy4Jaromuxcs.

JIMYHOCTHBIE Pe3yIBTAThI OTPAKAIOT TOTOBHOCTH 00YYAIOIIMXCS PYKOBOJCTBOBATHCS CUCTEMOM MO3UTUBHBIX
[ECHHOCTHBIX OPHEHTAINN W PACIIMPEHHE OIBITA IEATCIFHOCTH HA €€ OCHOBE, B TOM YHUCIIC B YACTH:

1) maTprOTHYECKOT0 BOCITUTAHUS:

[CHHOCTHOTO OTHOIIEHHWS K OTCYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HACIEIUIO,
MOHUMAaHUS 3HAYCHHSI XMMUYECKON HAYKH B KU3HH COBPEMEHHOTO OOIECTBA, CIIOCOOHOCTH BIIAAETh TOCTOBEPHOMH
HHpOpPMALIHEH 0 MEPEIOBBIX JOCTIKCHHUSIX U OTKPBITHSIX MHPOBOW M OTCYECTBCHHON XMMHH, 3aHHTEPECOBAHHOCTU
B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE MHpa M OOIIECTRA;

2) rpa’kJaHCKOTO BOCIIUTAHMUSL:



NPE/CTABICHUS. O COLMAIBHBIX HOPMax M IPaBHIaX MEXIJIMYHOCTHBIX OTHOIICHHH B KOJJICKTHUBE,
KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM, Y4eOHO-MCCIIENOBATENbCKOW, TBOPYECKOH H
JPYTHX BHAAX AEATEIBHOCTH, TOTOBHOCTH K pa3HOOOpPa3HON COBMECTHOH MEATENIPHOCTH IIPH BBINOIHEHUH
y4eOHBIX, IO3HABATENBHBIX 3aJlay, BBINOJIHCHUM XHMHYECKHX O3KCIEPHMEHTOB, CO3JaHMH YYEOHBIX IIPOEKTOB,
CTpeMJICHUsI K B3aMMOINOHMMAHMIO M B3aWMOIIOMOIIM B IIPOIEcCe AITOW Y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHWBATh CBOE MOBEJCHUE M IIOCTYNKH CBOMX TOBAPHIIEH C IMO3MIUKM HPABCTBEHHBIX M NPABOBBIX HOPM C YIETOM
OCO3HaHHS HOCIEICTBHI MTOCTYIIKOB;

3) IEeHHOCTU HAayYHOI'O TIO3HAHMUS:

MHPOBO33PEHUECKHE TIPEJCTAaBICHUS O BEIIECTBE W XHMHYECKOW pEakIHH, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTABILIONINE OCHOBY ISl TIOHUMAHMS CYIHOCTH HAayYHOH KapTHHBI
MHpa, NPEJCTABICHHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IIPUPOJIBI, B3aUMOCBS3SX YEJIOBEKa C IPUPOIHON
Cpe/oii, 0 pOJIM XMMHH B O3HAHUHU STHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHBIE MOTHBBI, HAIPAaBICHHBIC Ha IIOJNyYCHHE HOBBIX 3HAHUM 10 XUMHH, HEOOXOIMMBIC IS
00BACHEHHUS HA0MI0JaEMBIX TIPOLIECCOB U SIBIICHUH, TT03HABATEILHOM, HH()OPMAIIIOHHON M YUTATEIbCKON KYIbTYPBHI,
B TOM 4YHMCJIE HABBIKOB CAMOCTOSITEIbHON pabOoThl ¢ Y4EOHBIMU TEKCTaMH, CIIPAaBOYHOM JIMTEPATyPOH, JOCTYIHBIMU
TEXHHYECKUMH CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

HHTEpeC K OOYYCHUIO M MO3HAHUIO, JIFOO03HATENFHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMO0Opa30BaHUIo,
MPOEKTHOM U HMCCIIeI0BATENbCKOM NeTebHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJICHHOCTH M YPOBHS OOy4YeHUs B
JaibHENIIIeM;

4) dopMupoBaHUS KyJIbTYpHI 310POBBSI:

OCO3HaHHE LIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOLICHHUS K CBOEMY 310pPOBBIO, YCTAHOBKU Ha 37I0POBBI
00pa3 XKM3HH, OCO3HAHME TOCIEICTBUN M HENPHUSATHE BPEIHBIX MPHUBBIYEK (YMOTPEOJICHHUS aJKOTOJIsl, HAPKOTUKOB,
KypeHusi), HeOOXOUMOCTH COOIOJCHHMS MPaBMII OE30MACHOCTH NPH OOpAIIeHUH ¢ XMMHYECKHMH BEIIECTBAMH B
OBITY 1 peabHON XNU3HM;

5) TpyAOBOTO BOCTIUTAHUSI:

MHTEpeC K TNPAKTHYECKOMY M3YUCHHIO INMpodeccHi W TpyAa pa3lNdHOTO pPOJa, YBRXKEHHE K TPyIdy H
pe3ynbTataM TPYIOBOH IEATEIHHOCTH, B TOM YHCIIC Ha OCHOBE NPHUMEHEHHUsS NPEIMETHBIX 3HAHUHA 110 XHUMHH,
OCO3HaHHBIH BBIOOP MHIMBHIYAIBHOH TPACKTOPUH MPOJIODKEHUST 00pa30BaHus C yUYETOM JIMYHOCTHBIX HHTEPECOB U
CIOCOOHOCTH K XUMHH, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCHemHo# MpodecCHoHaNbHON eI TeIbHOCTH
Y Pa3BUTHUsI HEOOXOANMBIX YMEHHUH, TOTOBHOCTh aJallTHPOBATHCS B PO ECCHOHATIBHON Cpere;

6) PKOJIOTHYECKOTO BOCTIUTAHUSI:

HKOJIOTHUYECKH IIesleco00pa3Hoe OTHOIIEHHE K IMpHUpoJe KaK HCTOYHUKY J>KM3HM Ha 3emile, OCHOBE e€
CYIIECTBOBAaHMUS, NOHMMAaHHWE IIEHHOCTH 3JI0POBOTO M 0€30MacHOro oOpas3a *XHM3HH, OTBETCTBEHHOE OTHOLIEHHE K
COOCTBEHHOMY (PM3NUECKOMY M NCHXWYECKOMY 3/I0POBBIO, OCO3HAHNE IIEHHOCTH COOJIIOICHNS IPaBHiI 0€3011acHOTOo
MOBEJ/ICHHS TIPH PabOTe C BEIIECTBAMH, & TAKXKE B CUTYaIHsX, yTPOXKAIOLIMX 3J0POBBIO U JKH3HHU JIIO/ICH;

CIIOCOOHOCTH NPUMEHSATh 3HAHUS, TOJIydaeMble NMPU U3YUYCHHUH XMMUH, JUIsS PELICHUs 3a/1a4, CBS3aHHBIX C
OKpYXKaIOIIeH MPUPOIHOI CpesoH, /Ul MOBBIMICHNS YPOBHS HKOJOTMYECKOH KYJIBTYpPblI, OCO3HAHUS ITI00aIBHOTO
XapakTepa JKOJIOTHYECKHX IpoOJIeM M MyTed WX peIIeHHs MOCPEICTBOM METOJ0B XHMHH, DKOJIOTHYECKOTO
MBILIICHHSI, YMEHHUS PYKOBOJICTBOBATHCSI UM B [IO3HABATENILHON, KOMMYHHUKAaTHBHON U COIIMAILHOM MTPAKTHUKE.

METATIPEJIMETHBIE PE3VJIbTATbBI

B cocraBe MerampenMETHBIX pPE3yJbTaTOB BBLACIAIOT 3HAYMMBIE AT (DOPMHPOBAHHS MHPOBO33PEHUS
oO0leHayYHbIe MOHATHA (3aKOH, TEOpHs, NPUHIMII, IMIIOoTe3a, (akKT, CUCTeMa, MPOLECcC, SKCIEPUMEHT U APYroe.),
KOTOpBIE MCIIOJBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHMH W3 THX
npeaMeToB (OpMHUPOBATH IPEACTAaBICHHWE O IIEJIOCTHOH HAay4dHOH KapTHHE MHpa, W yHUBEpCAIbHBIC Yy4eOHBIE
JeiicTBusl  (II03HAaBaTeNbHbIE, KOMMYHHKATHUBHBIC, DPETYJSITHBHBIE), KOTOpble oOecreunBaioT (opMupoBaHHe
TOTOBHOCTH K CAMOCTOSITEIIFHOMY IUTAHUPOBAHUIO U OCYIIECTBICHUIO YIeOHON AEATEIIEHOCTH.

[To3HaBarenbHBIE yHUBEpCATbHbBIE yIeOHbIE AEHCTBUS

ba3oBric normueckne qeUCTBUS:

YMEHHs HCIIOJb30BaTh MPHEMBI JIOTHYECKOTO MBIIUICHHS IIPH OCBOCHHM 3HAHUIA: pPaCKPBIBATH CMBICI
XMUMHYECKHX MOHATHH (BBIIENATh UX XapaKTepHbIe IPU3HAKH, YCTaHABIMBATH B3aUMOCBSI3b C APYTUMH HMOHITHSIMH),
UCIIOJIb30BaTh TOHSATHUS JJIsl OOBSICHEHUS! OTAENbHBIX (DaKTOB W SIBJICHHMH, BHIOMpATh OCHOBAHUSI M KPUTEPUH JUISA
KJIaccU(UKAMM XUMHUYECKHX BEIIECTB M XMMHUYECKHX PEaKiUi, yCTaHaBIMBaTh NPUYMHHO-CIICACTBEHHBIE CBS3U
MEXIy OOBEKTaMH H3YUYCHHS, CTPOMUTH JIOTHYECKUE pacCyIeHHs (MHIYyKTHBHBIC, NETYKTHUBHBIE, 110 aHAJIOTHH),
JIeTIaTh BHIBOZBI U 3aKJIIOYEHHS;

yMEHHE NPUMEHSTh B IMPOIIECCE [MO3HAHMS MOHSITHS (MPEIMETHbIE W MeTalpeIMeTHbIE), CUMBOJINYECKHE
(3HAaKOBBIE) MOJENH, WCIOJIb3yEMbIe B XHUMHH, NMPEOOPa30OBBIBATh HIMPOKO NPHUMEHSAEMBIE B XMMHH MOJCIIBHBIC
NPE/ICTABICHUS — XUMUYECKHUH 3HaK (CUMBOJI 3JIEMEHTA), XUMHYecKasi popMyJiia U ypaBHEHHE XUMHUUECKOM peakun
— TpH pEIICHHH Y4eOHO-TIO3HABATENBHBIX 3a7ad, C y4ETOM OSTHX MOJENBHBIX MPEACTABICHUI BBUIBISTH U



XapaKTepU30BaTh CYIIECTBEHHBIC IIPHU3HAKN M3Y4aeMbIX 0OBEKTOB — XMMHUUECKHUX BEIIECTB U XUMHUYECKUX PEaKIHH,
BBISIBJIATH OOIME 3aKOHOMEPHOCTH, ITPUYNHHO-CJIEJICTBCHHBIC CBSI3M M IIPOTUBOPEYMS B M3yYaeMBIX Ipoleccax U
ABJICHUAX.

BasoBsle uccinenoBarenbcke JEUCTBUS:

YMEHHE HCIHOJIb30BATh MOCTABICHHBIE BONPOCH! B KaUeCTBE MHCTPYMEHTa MO3HAHUA, a TaKXKE B KaueCTBE
OCHOBBI A71s1 (HOPMHUPOBAHUS THIIOTE3BI TI0 IPOBEPKE MIPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

IpHOOpETEHNE OIBITa IO IUIAHMPOBAaHMIO, OPraHM3allMM U TPOBEICHHIO YUCHHYECKHX 3KCICPHUMEHTOB,
yMeHHe HaOJIIoAaTh 3a XOJOM IIpoliecca, CaMOCTOSTENILHO IMPOTHO3MPOBATh €ro pe3yibraT, (OpMYyJIUpOBATH
0000IIeHNs. ¥ BBIBOABI 110 pe3yJIbTaTaM IPOBEAEHHOTO OIBITA, HCCIICAOBAHUS, COCTABIATh OTYET O IIPOJIEIAHHON
pabore.

Pabora ¢ uadpopmanueii:

yMEHHE BBIOWpATh, AHAIM3UPOBATh M HMHTEPIPETUPOBATH HMH(YOPMALMIO pa3NUYHBIX BUIOB U (opm
NPEACTABICHUS, MONyYaeMyl0 W3 Pa3HBIX HCTOYHHKOB (HAYYHO-TIOMyJSIPHAS JINTEpAaTypa XHMHUYECKOTO
COJZICpKaHUs, CIIPaBOYHBIC MOCOOMs, pecypchl IIHTepHeTa), KPHUTHYECKH OLCHHWBAaTh MPOTUBOPEUHBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE IIPUMEHATh pa3lIM4HBIE METOABl W 3alpoChl IIPM MOWUCKE M OTOOpe HWHpOpMamuu U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX IS BBIONHEHHS y4eOHBIX M MO3HABATENBHBIX 337ad ONPENCIEHHOTO
TUIIa, NPUOOpPETEHHE ONbITa B 00JACTH HCIOJIB30BaHUS HWH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KyJNbTypOH aKTHUBHOTO HCIIOJIB30BAHMS PA3IMUHBIX ITOMCKOBBIX CHUCTEM, CAMOCTOSTEIBHO BHIOMPATH
ONTHMAJIBHYIO (OPMY IpeAcTaBICHUS HHGOPMAIMK ¥ WIUTIOCTPUPOBATH PeIlacMble 331a41 HECIOKHBIMU CXEMaMH,
JrarpaMMamH, IpyruMu GopMamu rpaduKi U UX KOMOMHAIMSIMMY;

yYMEHHE HCIOJb30BaTh M aHAIM3UPOBaTh B Ipoliecce Y4eOHOW M HCCIIENOBATENILCKOM AEATeIbHOCTH
nH(pOpMALMIO O BIMSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO3AHCTBA M TPAHCIOPTa HA COCTOSHUE OKPY’KAIOIICH
HOPUPOIHOM CpEBbL.

KoMMyHUKaTHBHBIE YHUBEpPCAIbHBIC YUSOHbIC ICHCTBUSL:

yYMEHHs 3a7aBaTh BONPOCH (B XOjA€ Auanora M (WIM) AWCKYCCHH) IO CYIIECTBY OOCY)KTAaeMOH TeMbl,
(hopMyITMpOBATH CBOU MPEIOKECHHUSI OTHOCUTEIBEHO BBITIOHEHHUS TIPEUIOKEHHOHN 3aa4H;

YMEHHUS NPEACTaBIIATh MOJyUYCHHBIE Pe3yIbTaThl MO3HABATEIBHON JEATEIPHOCTH B YCTHBIX M MHUCBMEHHBIX
TEKCTaX; JeJiaTh MPE3EHTAIMI0 Pe3YJIbTaTOB BBIMOJIHEHUS! XUMHYECKOro JKCIEepUMeHTa (J1abopaTOpHOro OIbITA,
71a00paTOpHON pabOTHI IO MCCIIIOBAHHMIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);

yMEHHS y4eOHOTO COTPYJHUYIECTBA CO CBEPCTHUKAMH B COBMECTHON MO3HABATEIEHON U MCCIIEI0BATEIbCKOM
JIESITEIbHOCTH MIPU PEIIEHNH BO3HUKAIOIINX MPOOJIEM Ha OCHOBE y4&Ta OOIINX HHTEPECOB U COTJIACOBAHUS MO3UITHH
(obcyxnennsi, oOMEH MHEHMSMH, «MO3TOBBIE IITYpMbD), KOOPJIHMHAIMS COBMECTHBIX NEHCTBHH, OIpenereHue
KpPHUTEPHEB II0 OIIEHKE KauyecTBa BHITOJHEHHOM paboTHI U IpyTHe).

PerymnsaTuBHbIe YHUBEpCANbHBIE yueOHbIE AEHCTBHS:

YMEHHE CaMOCTOSITETIFHO ONPEAEIIATh eI  IesSTeIbHOCTH, TNIAHUPOBATh, OCYIIECTBISATh, KOHTPOIHNPOBATH U
MpU HEOOXOANMOCTH KOPPEKTHPOBATH CBOIO JIESTEIBHOCTD, BEIOMpATh Hanbonee 3 QeKTUBHbBIE CIIOCOOB! pelIeHuUs
y4eOHBIX U MO3HABaTEIBHBIX 33[a4, CAMOCTOSTEIHHO COCTABIATH MM KOPPEKTHPOBATH MPEIOKEHHBIN aJrOpuTM
JICHCTBUI TPU BBIMOJIHEHUH 3a/IaHUH ¢ YIETOM MOTyYeHH HOBBIX 3HAHUN 00 M3yd4aeMBIX 00BEKTaX — BEIIECTBAX U
peaKIyax, OLEHUBATh COOTBETCTBHUE MOIYYEHHOIO pe3ynbTaTa 3asBICHHOM LENH, yMEHHE HCHOIb30BATh U
aHAIIM3UPOBATh KOHTEKCTBL, IPEIaraeMble B yCIOBHH 3aaHUN.

IMPEJIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pe3yabTaToOB 110 OCBOCHUIO 00S3aTENILHOTO COJEP)KaHMsl, YCTAHOBIEHHOTO TaHHOM
(enepanbHOi paboyeil NpOrpaMMOi, BBIAEISAIOT: OCBOSHHBIE 00YYaIOIIMMHKCS HayYHbIE 3HAHHS, YMEHUS M CIIOCOOBI
JeHCTBUH, creruduyecKue Uil NpeAMETHOH o0macTh «XWMHS», BUABI AEATCIBHOCTH IO IOJyYEHHIO HOBOTO
3HAHUS, €70 HHTEPIIPETAINH, IPE0OPa30BaHHUIO U IPUMEHEHHUIO B Pa3IMIHBIX YUEOHBIX 1 HOBBIX CHUTYAIIHX.

K xoHmy oOyweHuss B 8 Kilacce NpeAMETHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpPaXaTh
c(hOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHHNA:

®  PacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TOHATHH: aTOM, MOJEKYJa, XHMUYECKHH 3JIEMEHT, IIPOCTOE

BEILIECTBO, CJIOXHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJHAs), BAICHTHOCTb, OTHOCHTEIIbHAS
aTOMHas ¥ MOJEKyJIsdpHas Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIpHAs Macca, MaccoBas IO
XUMHYECKOTO JJIEMEHTAa B COCIMHEHHH, MOJSIPHBIA OOBEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJb,
JJIEKTPOOTPHULIATEIBHOCTD, CTEIICHb OKHCICHUs, XHMHUYECKas peakUus, KiIacCU(PUKAIMI peaKIUi:
peakIiM COEIMHEHHUS, PEaKIWH PpA3JIOKEHUS, PEakUWd 3aMelleHHs, peakiun OoOMEHa, 3K30- U
SHIOTEPMHUUYECKUE PEaKINH, TEIIoBOH 3(PQeKT peakuuu, SAPO aToma, DJIEKTPOHHBIM CJIOH aroma,
aTOMHasi OpOWTalb, PaANyC aTOMa, XMMHUUYECKasl CBSA3b, MOJISIPHASI M HETIONSPHAsl KOBAJICHTHAs CBA3b,
WOHHAsl CBS3b, HOH, KATHOH, aHHOH, PacTBOP, MaccoBast J0JIs BellecTBa (IPOLEHTHAsT KOHIIEHTpaLus) B
pacTBope;



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHH W TNPUMEHATH 3TH HOHATUS NPH
OIMCaHWH BEIECTB U UX MPEBPALICHUIH;

HCIIOIb30BaTh XUMHIECKYIO CHMBOJIHKY IUISI COCTaBICHUS (DOPMYJI BELIECTB M yPaBHEHUH XMMHUYECKUX
peakiuii;

OIPE/IETIATh BAJICHTHOCTh AaTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHHUSX, CTEIIEHb OKHCICHUS SJIEMEHTOB
B OMHApHBIX COCOWHCHMAX, MPUHAUIC)KHOCTh BELIECTB K OMNPENCHEHHOMY KIAcCy COECTUHEHHH IO
(hopmynam, BUI XUMUYECKOH CBsA3U (KOBAJICHTHASI M HOHHAs) B HEOPIraHMYIECKUX COSANHEHISIX;
packpeiBath cMblcn Ilepuomuueckoro 3akona J[. M. MeHngeneeBa: A€MOHCTpUPOBaTh MOHUMAaHUE
NEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHX DIIEMEHTOB OT MX IOJIokeHHd B Ileproandeckoi
CHCTEME, 3aKOHOB COXPAaHEHHS MAacChl BEINECTB, ITOCTOSHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO
y4eHUsl, 3aKoHa ABOTapo;

OIUCHIBATh U XapaKTepnu3oBaTh Tabnnunyto Gopmy Ilepronuyeckoil cHCTEMBbl XUMUYECKUX JJIEMEHTOB!
pa3nuYaTh MOHATHS «TIaBHAA MOATpyHma (A-Tpymmna)» u «nobounas nmoarpymmna (b-rpymma)», mamsie u
OoJIbIINE TIEPUO/IBI, COOTHOCUTH 0003HAaYeHHs, KOTOpBIe NMetoTcsl B Tabuuie «Ilepuoauyeckas cucrema
XxuMHu4yeckux sneMeHToB [I. V. MenneneeBa» C YHMCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsi sapa, oOIIee YHCIIO 3JIEKTPOHOB M PACHpEneNeHHe MX MO
3JIEKTPOHHBIM CIIOSIM);

KJ'IaCCI/Iq)I/IHI/IpOBaTI) XUMHUYCCKUE DJJIEMEHTBI, HCOPIraHMYCCKUE BCHICCTBA, XUMHUYCCKUE PpCaKIUU (HO
YHCITy U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEILECTB, 110 TETIIOBOMY 3 deKTy);

XapaKkTepn3oBaTh (OMMCHIBATH) OOIIME XHMHYECKHE CBOMCTBA BEIIECTB pAa3JIMUHBIX KJIACCOB,
MOATBEpKAAasA ONHUCAHUC TPUMEPAMU MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBECTCTBYIOIIUX XHUMHUYCCKUX
peakiuii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX KadeCTBEHHOTO COCTaBa, BO3MOXKHOCTH
[IPOTEKAaHUs XMMUUYECKUX NIPEBPAILECHUN B PA3JINYHbIX YCIOBHSAX;

BBIUUCIIATH OTHOCHUTENBHYIO MOJIEKYJISPHYI0 U MOJAPHYIO Macchl BEIIECTB, MAacCOBYIO JOJIO
XMMHYECKOTO 3JIEMEHTa 1o (hOpMyJIe COSTUMHEHHMS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOpE, MPOBOIUTH
pacdETHI 10 ypaBHEHHUIO XUMHUYECKOH PeakInn;

MPpUMCHATL OCHOBHBIC OII€palvun MBICIUTEILHOM ACATCIbHOCTH — aHaJMu3 W CHUHTE3, CpPaBHCHUC,
000011IeHNEe, CHCTEMAaTH3alNI0, KIACCH()UKAIHIO, BBISIBICHHE NMPUIMHHO--CIEICTBCHHBIX CBSI3EH — IS
M3Y4YEHUs] CBOMCTB BEIIECTB M XUMHYECKHX pPEaKIHH, €CTeCTBEHHO-HAYYHbIE METOABI IO3HAHUS —
HaOJoIeHue, U3MEpeHHe, MOJISTUPOBaHKE, SKCIIEPUMEHT (peabHbIi U MBICICHHBII);

CJIeZI0BaTh MpaBHJIaM MOJB30BAHUSA XMMHUYECKOI MOCYJoN M J1abopaTopHBIM 000pyNOBaHHEM, a TAaKKe
MpaBIIaM OOPAICHHUS C BEIIECTBAMH B COOTBETCTBHU C HHCTPYKIMSMHU MO BBIITOJIHEHHIO J1a00PaTOPHBIX
XMMHUYECKHX OIBITOB I10 MOJYYESHUIO M COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOAOPOIA W KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHON MacCOBOM J10JIel pacTBOPEHHOIO BEILLECTBA, INIAHUPOBATh
U TIPOBOJUTH XHMHYECKHE OHKCIICPUMEHTHI II0 PAaCIO3HABAaHHWIO PAacTBOPOB INENIOYEH M KHUCIOT C
MIOMOIIIBIO MHAWKATOPOB (JIaKMYC, (heHon(TaaenH, METUIIOPaHX U JIpyTHE).

K xoHiy oOyuenus B 9 Kjacce NpeIMETHbIC pE3yJbTaThl Ha 0a30BOM yPOBHE JOJIKHBI OTPakaTh

c(OPMHUPOBAHHOCTh Y 00YUAIOIIMXCS yMEHH:

PacKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATUN: XMMUYECKHH 3JIEMEHT, aTOM, MOJEKYJa, HOH,
KAaTHOH, AaHMOH, IIPOCTOE BEILECTBO, CJIOKHOE BEUIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTD,
CTCNEHb OKHCJICHHUS, XAMHUUECKAs DPEaKlus, XUMHUYECKas CBs3b, TEIUIOBOW 3((EKT peakidd, MOJIb,
MOJISIPHBIA 00BEM, PACTBOD, ICKTPOIIUTHI, HEAIEKTPOIUTHI, SNCKTPOTUTHICCKAS JUCCOLUAIIHS, PEaKIINU
HOHHOTO OOMEHa, KaTajuu3aTop, XUMHYECKOE pPaBHOBecHE, OOpaTHMBIC M HEOOpaTHMBbIC PEaKIWy,
OKUCJINTEJIbHO-BOCCTAHOBUTENBHBIE  PEAKLMU, OKHUCIUTENb, BOCCTAHOBUTENIb, OKUCIEHHE U
BOCCTAaHOBJICHHE, a&JUIOTPONHs, aM(OTEPHOCTh, XHMHYECKas CBsI3b (KOBAJICHTHAs, HOHHAs,
MeTaJlJIMuecKasi), KpUcTajulnueckas peuérka, KOppo3usi METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOH
peakiuu, npeaensHo ponyctumas konueHtpanus [1JIK Bemecrtsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHATHM M TPUMEHSTh 3TH MOHATHS IPHU
ONMCAaHUU BEUIECTB U UX MPEBPAILEHUH;

WCTIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY IS COCTABIEHUS (JOPMYJI BEIMIECTB U YPABHEHU XUMHUYECKUX
peakuuit;

ONPENENATh BAJIEHTHOCTh M CTENEHb OKHUCIEHHMS XMMHUYECKHX JJIEMEHTOB B COCIUHEHHUAX Pa3Iu4HOIO
cocTaBa, NPUHAIUICKHOCTh BEIICCTB K OMPEACIEHHOMY KIIACCY COCIMHEHUH Mo (GopMyiaM, BHI
XUMUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs, METAJUIMYeCKas) B HEOPTaHWYECKUX COEIMHEHUSX, 3apsijI
MOHA N0 XMMHUYECKOH (opMyIie, XapakTep CpeAbl B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX COCIUHCHUIA,
THUI KPUCTAJUTMYECKOHN PEIIETKN KOHKPETHOTO BEILIECTBA;



packpbiBath cMbici Ileproanueckoro 3akoHa /1. M. MenzeneeBa u 1IeMOHCTPUPOBATh €ro IIOHUMAaHUE:
OIUCHIBATh U XapaKTepnu3oBath Tabnnunyto Gopmy Ilepronuyeckoil cHCTEMBl XUMUYECKUX JJIEMEHTOB!
pasnuyaTh TOHATHS «TJIaBHAs noAarpynma (A-rpymnma)» u «nobounas nmoarpymnmna (b-rpymma)», mansie u
OoJIbIINE TEPUOABI, COOTHOCUTH OOO3HAUYCHHMS, KOTOPbIE HMEIOTCS B MEPHOAMYECKON Tabiuue, ¢
YHCJIOBBIMU XapaKTEepUCTUKAMH CTPOCHMS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB M 3apsil sjpa,
olmIee YHCIO AIIEKTPOHOB M PACIpEleNieHHe WX IO AJIEKTPOHHBIM CIIOSAM), OOBACHATH O00IIne
3aKOHOMEPHOCTH B U3MEHEHHMH CBOICTB 3JEMCHTOB M MX COCOMHCHMH B IPEAETaX MAJBIX NEPUOIOB H
TJIaBHBIX MOJTPYIII C YYETOM CTPOSHHUS HX aTOMOB;

KIacCH()UIMPOBATh XMMHYECKHE 3JIEMEHTBHI, HCOPraHMYECKHE BEIIECTBA, XUMHUYECKHE peakmuu (Io
YHCITy M COCTAaBY YYacTBYIOIINX B PEaKIMH BELIECTB, MO TEIIOBOMY 3P (EKTy, 0 M3MEHEHUIO CTETIEHEH
OKHCJICHHS XUMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBATH) OOLIME U CrielU(pUUECKHEe XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX
BEIIECTB, IOATBEp)KAAs  ONHCAaHWE TPHMEPaMH  MOJICKYIAPHBIX W HOHHBIX  ypaBHEHHH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIHH;

COCTaBJIATh YPaBHEHUs DIICKTPOJIUTHYECKOH AMCCOIMAIMU KHCJIOT, IIeNoYeld M coliei, MOJHBIE U
COKpalIEHHbIE ypaBHEHUsS pEaKLUUi HOHHOTO OOMEHa, YPaBHEHUS pEaKOWi, MOATBEPKIAIOINX
CYIIIECTBOBAHNE TEHETHYECKON CBA3H MEXIy BEIIECTBAMH Pa3IMIHBIX KIIACCOB;

pacKpbiBaTb CYHHOCTb OKHUCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ MOCPEACTBOM  COCTaBJICHUSA
3JIEKTPOHHOTO OajlaHca ITHX PEaKIUi;

MPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS, BO3MOXKHOCTH TIPOTEKAHUS
XUMUYECKUX IIPEBPALCHUN B Pa3IMUYHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCHTENIBHYIO MOJICKYJSIDHYIO M MOJISIDHYIO MAacChl BEIECTB, MAacCOBYIO OJIIO
XMMHYECKOTO 3JIEMEHTa 10 (hOpMyJie COSTMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PAacTBOpE, MPOBOIUTH
pacy€Thl 0 yPaBHEHUIO XUMHUUYECKOW peaKIuu;

co0JtoiaTh TMpaBHiIa MOJB30BAaHUS XUMHUYECKOW MOCYJNOH U JabOpaTOpPHBIM OOOPYZOBaHUEM, a TAKXKe
IpaBHiIa OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMH TI0 BHIIIOJTHEHHIO JIaAOOPaTOPHBIX
XMMHYECKHX OMBITOB IO MOJYYCHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (aMMHAaKa M yTJIEKHUCIOTO
rasa);

MPOBOJIUTH PEAKIMHU, MOJATBEP)KAAIOIINE Ka4eCTBEHHBIH COCTaB Pa3jIMYHBIX BELIECTB: PaclO3HABATh
OTBITHBIM ITyTEM XJIOPHUI-, OpOMUA-, HOAHI-, KapOoHaT-, pocdar-, cunmkar-, cynbdar-, THAPOKCUA-
HOHBbI, KaTUOHBI aMMOHHSA W HOHBI MU3YUCHHBLIX METAJUIOB, MPUCYTCTBYIOIIHME B BOJHBIX pacTBOpax
HEOPraHMYECKHX BEIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMM MBICIUTENGHON AEATENbHOCTH — aHaJM3 W CHHTE3, CpaBHEHHE,
000011eHNe, CHCTEMaTH3aINIO, BEISBICHHE MPUYNHHO-CICJCTBEHHBIX CBA3EH — ISl M3Y4YEHHs CBOWCTB
BCIIECTB U XUMHUYCCKUX peaKuHﬁ, €CTCCTBCHHO-HAYYHbIC METOABI ITO3HAHUSA — Ha6HIOI[eHI/Ie, N3MEPECHUE,
MOJIETIMPOBaHNE, IKCIICPUMEHT (PeaJIbHbI M MBICJIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
' peakuuu https://m.edso00.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubmmoteka IIOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nmorexa LIOK
2.2 8 1
U CONSIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK
' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunorexa LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KIIACC

No KomnuecTBo yacoB DnekTpoHHbIE (IU(PPOBHIE)
HaumeHnoBanue pa3aenoB v TeM IPOrpaMMbl
n/m Bcero  Koutp. pa6. Ilp.pab. o0pa3oBaTenbHbIE PECYPCHI
Paznen 1. BemecTBo U XUMUYECKHUE PEAKIIMHT
11 [ToBTOpenue u yrirybieHne 3HaHUI OCHOBHBIX Pa3/ieioB 5 1 bu6mumorexa [IOK
' Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOC ec eaKLui 4 bubmorexa IOK
: HOBHBIC 3aKOHOMEPHOCTH XUMHYECKHUX PEaKIIHiA
P beakdl https://m.edso0.ru/7f41a636
DNEKTPOIUTHYECKAs JUCCoLManus. XUMUUECKUE bubnunoreka [JOK
1.3 8 1 1
peaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasnen 2. HemeTtamnbsl ¥ UX COEIUHEHUSA
OO0m1as xapakTepucTuka XuMuaeckux sneMeHToB VIIA- bubnuotexa [JOK
2.1 4 1
rpymmbl. ["amoreHs https://m.edso0.ru/7f41a636
OO11ast XapaKTepUCTHKA XUMHUECKUX 3JIeMEHTOB VIA- bubnuoreka [IOK
2.2 ) 6
rpymmsl. Cepa u €€ CoeTuHeHUS https://m.edso0.ru/7f41a636
53 OO11ast XapaKTepUCTHKA XUMHUYECKUX AJIEMEHTOB VA- 7 1 bubnuoreka [IOK
' rpymnmnsl. A30T, GOchOp U UX COSANHEHHUS https://m.edsoo.ru/7f41a636
24 OO6mas xapakTeprucTUKa XUMHUECKUX deMeHTOB |V A- 3 1 5 bubnuotexa [JOK
' IpyIIbL. YTIEpO U KPEMHHUI M UX COSTUHEHUS https://m.edso0.ru/7f41a636
Hroro no pazneny 25
Paznen 3. MeTtayuisl M UX COeTUHEHUS
bu6mmorexa [IOK
3.1 06 i 4
HHE CROTCTRA MeTalLIop https://m.edso0.ru/7f41a636
bub6 OK
3.2 Bakneiiime MeTalIbl ¥ UX COSIUHEHUS 16 1 2 nosmorexa Il

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Uroro mo pazneny 20
Paznen 4. Xumus u okpyskaromias cpeaa
4.1 BemecTBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 3 bubmorexa HOK
https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PezepBHOE Bpems 3 bubmmorexa LIOK

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



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

9 KIIACC

No KonunuecTBo uacos
DNEeKTPOHHBIE UPPOBBIE
n | Tema ypoka Konrtp. IIp.
Bceero o0Opa3oBaTeNbHbIC
/ pao. pao.
pecypcsl
n
1 [Tepuonnueckuii 3akoH. [leproanueckas cUCTEMa XUMUYECKHUX 1 bubnmoreka [JOK
anemenToB /1. I. Meneneena https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 1 bubnuoreka [IOK
3JIEMEHTOB NEPBBIX TPEX MEPHOJIOB https://m.edsoo.ru/00adb6b6
3 Krnaccudukanus 1 HOMEHKIIaTypa HEOPTaHUICCKUX BEIECTB 1 bubmmorexa [IOK
P p https://m.edso0o.ru/00adb7e2
4 Buapl XuMudecKoi CBS3M U TUITHI KPUCTAJUTMUYECKUX PEIIETOK 1 bubmmorexa LOK
P P https://m.edsoo.ru/00adbac6
5 Kontponbnas padota Nel o reme «I[loBTopenue u yriryoiieHue 1 1
3HAaHWU OCHOBHBIX pa3zeNioB Kypca 8 kiacca»
6 Knaccudukanms XuMuueckux peakiiyii mo pa3aunaHbIM 1 bubnunorexa [JOK
MIpU3HAKAM https://m.edsoo.ru/00adbch0
7 [TonsiTe 0 cKkOpOCTH XUMUYECKOU peakuuu. IlonsTue o 1 bubnunorexa [JOK
TOMOTE€HHBIX U I'€TEPOrE€HHBIX PEAKLIMAX https://m.edsoo.ru/00adbe9a
[TonsTe 0o xumMuueckoMm paBHOBecHH. DaKTOPHI, BIUSIONIUE HA
8 CKOPOCTh XUMUUYECKOW PEAKLIUH U MOJ0KEHUE XUMUYECKOTO 1 bubmmorexa [TOK
P P https://m.edso0.ru/00adc28c
paBHOBECHS
9 OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 bubmmorexa [OK
P https://m.edsoo.ru/00adcade
10 Teopust snexTponuTHaecKoi qucconnanuu. CUiabHbIE U cladble 1 bubnnoreka [JOK
DIEKTPOIUTHI https://m.edsoo.ru/00adcd68
. bubnmuotexa [JOK
11 HoHHbIe ypaBHEHMS peakuui 1 1

https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00add448

XUMHUYECKUE CBOUCTBA KUCJIOT U OCHOBAaHUU B CBETE

bubmuorexa [JOK

12 MPEACTABICHUI 00 AIEKTPOIUTHUCCKON AUCCOLUAIINH https://m.edsoo.ru/00add5d8

13 XUMHUYECKUE CBOMCTBA COJICH B CBETE MPEACTABICHUN 00 bubnnoreka [JOK
3JIEKTPOJIUTUYECKON AUCCOLUALINI https://m.edsoo.ru/00add8b2

14 [TonsiTue o runponuse conen bubmmorexa [JOK
https://m.edso00.ru/00add9d4
15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI ngg;ﬂ?:;igﬁ}é()a ddd12

16 [Ipaktuueckas padota Ne 1. «Pemienne skciepuMeHTaIbHBIX bubnuorexa [JOK
3agauy https://m.edsoo.ru/00addbfa

17 KonTponbnas padota Ne2 o teme «JIEKTpOIUTHYECKAS bubnuoreka [IOK
auccounanysa. XUMUYECKUE PEAKIIMU B PACTBOPAX» https://m.edsoo.ru/00addecO

18 OO01as xapakTepucTHUKa raloreHoB. XMMHYECKHe CBOMCTBA Ha bubnnoreka [JOK
MpUMEPE XJI0pa https://m.edsoo.ru/00addfe2

19 Xnoposogopon. CoisiHas KUCI0Ta, XUMUUYECKUE CBOWCTBA, bubnnoreka [JOK
MOJy4YEeHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104

20 [IpakTuueckas padora Ne 2 no teme «llomyuenue constHon bubnnoreka [JOK
KHUCJIOTBI, U3y4YEHUE €€ CBOWCTBY» https://m.edsoo.ru/00ade348

21 Boruncnenus no ypaBHEHUSIM XUMUYECKUX peaKLui, €ClIu OJUH bubnuoreka [IOK
W3 peareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
22 | OOmias xapakTepucTuka 31eMeHToB VIA-rpymisr Eggjﬁifg:)gﬁ}é 0ade64a

93 AnnotponHslie Monupukanuu cepbl. HaxoxaeHue cepsl u eé bubmuoreka [IOK
COEAMHEHHI B IpUpoie. XMMUYECKUE CBOMCTBA CEPhI https://m.edsoo.ru/00ade64a

24 CepoBojopon, ctpoeHue, (u3ndecKkrne 1 XUMUIECKHEe CBONCTBA bubmmorexa [JOK
https://m.edsoo.ru/00ade802

o5 Oxcuapl cepol. CepHast KHUCIIOTa, GU3UYECKUE U XUMHYECKUE bubnmnoreka [JOK

CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/00adea28
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XHUMHUYECKHE pCaKknuuy, JCKAIMNE B OCHOBC IIPOMBIINIJICHHOTO

26 croco0a MoJIyYeHHs] CEPHOM KUCIOThI. XUMUYECKOE bubmmorexa [JOK
Y p 5 ’ https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYIKaIOIIEH Cpeibl COETUHEHUSIMU CEPBI

27 | Bpluncienue MaccoBO 10JIM BBIXOJA MPOIYKTa peakluu bubmmorexa LIOK

A A8 TIPOAtyKTa pearty https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepucTuka 3JeMeHTOB V A-Tpyniibl. A30T,

28 acrpocTpaHeHHe B IPUPO/IE, PU3MIECCKUE U XUMHYCCKUE bubmmorexa [JOK
paeniposip PHPOAE, https://m.edsoo.ru/00adeeab
CBOICTBa

29 AMMUaK, ero GU3HYECKrUe ¥ XUMUIECKHE CBOWCTBA, TIOJTYUYCHHE bubnuorexa [JOK
Y IPUMEHEHUE https://m.edso0o.ru/00adf004

30 [IpaxTuueckas padora Ne 3 no reme «llomyuenne ammuaka, bubnuoreka [IOK
M3Y4YEHUE €ro CBOMCTBY» https://m.edso00.ru/00adf180

31 | A3sotHas kucnota, e€ pu3nYecKre 1 XMMHUIECKUE CBOHCTBA bubmmorexa LIOK

’ https://m.eds00.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH aMMOHUS B KAUECTBE
32 MHUHEPAIbHBIX YI00peHnii. XUMHUUECKOE 3arpsa3HEeHne bubmiorexa LOK
p N yAobp ’ p https://m.edsoo.ru/00adf518
OKPYKaroIIeH CpeJIbl COSTMHEHUSMHU a30Ta

33 ®docdop. Oxcun pochopa (V) u pochopnas kucnora, bubnunorexa [JOK
(bu3YecKre U XUMHUYECKUE CBOMCTBA, TTOJIyYCHUE https://m.edsoo.ru/00adf68a

34 Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATbHBIX bubnuoreka [IOK
ynoopeHuit. 3arps3HeHHe TPUPOIHON cpebl pocharamu https://m.edsoo.ru/00adfc20

35 VYrnepon, pacnpocTpaHeHue B Ipupoie, GU3nIecKue u bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepoaa, ux pu3nveckre u XHMHIECKHE CBOMCTBA.

bu6mmorexa [IOK
36 | Dxomormueckue MpoOIEeMbl, CBSI3aHHBIE C OKCHIOM YTIIepoaa
https://m.edsoo.ru/00adfebe
(Iv)
. bubmuotexa [JOK
37 VYronbHast KUCIO0Ta U €€ CoNu 1

https://m.edso0.ru/00ae006¢
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38 [TpakTuueckas padborta Ne 4 o reme "llonydeHue yriieKucIoro bubmmoreka [JOK
ra3za. KauectBeHHas peakiys Ha kapOoHAT-HOH" https://m.edsoo.ru/00ae027e
39 [lepBoHauaIbHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O bubnuoreka [IOK
COEAMHEHHUSX YIIepoaa https://m.edsoo.ru/00ae054e
40 Kpemnuii u ero coenqunenust bubmmorexa [JOK
P A https://m.edsoo.ru/00ae080a
41 [IpakTuueckas pabora Ne 5. Pemienue skcnepuMeHTalIbHbBIX bubnuoreka [IOK
3a7a4 1no teme «BaxkHelme HeMEeTaJUTbl U UX COCMHEHHUS https://m.edsoo.ru/00ae0bf2
42 KonTponbnas padota Ne3 mo teme «BaxHeilne HeMeTamibl 1 bubnnoreka [JOK
UX COCIMHEHHUS» https://m.edsoo.ru/00ae0e18
OO61as xapakTeprucTUKa XUMUYECKUX HJIEMEHTOB — METAaJUIOB.
bu6mmorexa [IOK
43 | Meraminyeckas CBS3b U METAITIMYECKAst KpUCTAIINYecKas
N . https://m.edsoo.ru/00ae103e
pemérka. PuU3nyYecKue CBOWCTBAa METAIIJIOB
44 XHUMHYECKHE CBOMCTBA METAIOB. DIIEKTPOXUMUYECKUN P bubnuoteka [JOK
HaIpsHKEHUN METaJUIOB https://m.eds00.ru/00ae1156
O6mme coco6s! mosryyeHus MetauioB. CrutaBel. Beraucnenus
45 10 YpPaBHEHUIM XUMHUYECKUX PEAKINN, SCIIU OJTUH U3 bubmmorexa LHOK
P P ’ https://m.eds00.ru/00ae1156
pEareHTOB COJAEPKUT MPUMECH
46 | TloHsATHE O KOPPO3UH METAIIIOB bubmorexa HOK
PP https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK
47 €JI0YHbIE METAJIJIbI
i https://m.edso0o.ru/00ae14b2
48 | Oxcuapl ¥ TUAPOKCUIBI HATPUS U KaTHs bubmmorexa [JOK
P P https://m.edsoo.ru/00ae14b2
49 [[le10uyHO3EMENBHBIE METAJIIBI — KAJbLMN M MarHUu bubmmorexa [JOK
1 https://m.edsoo.ru/00ae15e8
. bubnmuotexa [JOK
50 | BaxHelmre coeTMHCHUS KATbITUS nosmoteka I

https://m.edsoo.ru/00ael15e8
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https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

51 O06o001IeHre U CHCTeMaTU3alus 3HAHUN
52 JXKécTrocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS ngg;;fg;gﬁ}éoaelg%
53 [Tpaktuyeckas padora Ne 6 mo Teme "JKECTKOCTH BOJIBI U bubmumoreka [IOK
MeTO/bl €€ ycTpaHeHus " https://m.edsoo.ru/00aelae8
. bubmuoreka [JOK
>4 Admtomuiii https://m.edsogru/Oan1c64
55 AMdoTepHbIC CBOMCTBA OKCHIA M THIPOKCHIA bubmorexa [JOK
https://m.edsoo.ru/00aelc64
56 Weneso bubmuorexa [JOK
https://m.edsoo.ru/00ae1d86
bubmuorexa [JOK
57 Oxcupl, ruapokcuabl u coiu xenesa (1) u sxenesa (1) https://m.e dsogru 100363506
58 | OO6oOmieHMe U CUCTEeMAaTH3AIHS 3HAHHA
59 ITpakTruyeckas pabora Ne 7. PemieHue sKkCriepuMeHTalbHbIX bubnnorexka [JOK
3a7a4 1o TeMe «BaxkHelne MeTaibl 1 UX COeIUHEHUS https://m.edsoo.ru/00ae3de8
Brrumcnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIIUi, €CITU OJTUH
60 | W3 peareHTOB JaH B U30BITKE HITU COJCPIKUT MPUMECH. bubmorera [JOK
Brrurcnenus MaccoBoil 1011 BBIXO/A MPOYKTa peakluu https.//m.eds00./006¢1 750
61 OO0o01IeHre U CHCTeMAaTH3aINs 3HAHUN
62 KonTponbnas pabota Ne4 mo Teme «BaxkHeilme MeTalibl U UX
COCTUHEHUS
63 | BemecTBa u MaTepuabl B MOBCEHEBHOM KU3HU YE€TIOBEKA bubmorexa HOK
https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpeab bubmorexa HOK
https://m.edso00.ru/00ae4270
65 Ponps xumum B pemeHnn SKOI0TUYECKUX TTPoOIemM bubmorexa [JOK

https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

bubmuoreka [JOK

66 P i . 0600 i 1
€3CPBHBIN YPOK OOIIIEHHE U CUCTEMATU3AIMs 3HAHUI https://m.eds00.ru/00ae0d0a
bu6mmoreka [IOK
71 P i ypoK. i 1
6 e3epBHBIN ypok. O000IIeHNE 1 CUCTEMATH3AIUS 3HAHUI https://m.eds00.ru/00adb33c
68 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIIHS 3HAHHA 1 bubamorexa [OK

https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEHEHHUE ObPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YYEGHBIE MATEPUAJILI JIS1 YUEHUKA

* Xumus, 9 knace/ Pymzutuc I'.E., ®enpaman @.1°., AkirionepHoe 00IIeCTBO

«I/I3I[aTeJ'IBCTBO ((HpOCBeH_[eHI/Ie»

METOJUYECKHNE MATEPHAJIBI JIJIA YUUTEJIA

[ToypouHsie pa3paboTKH YPOKOB, YU€OHHUK, JIEKTPOHHBIE PECYPChI

OU®OPOBBIE ObPA30OBATEJIBHBIE PECYPCBI 1 PECYPCHI CETU UHTEPHET

https://resh.edu.ru/ https://uchi.ru/






