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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHM Ha YpOBHE OCHOBHOT'O OOIIET0 0Opa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCIUTAHUS U C YU4ETOM KOHIICTILUU NPEnoJaBaHusl y4eOHOro mpenMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0Ied cTparteruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEyCMATPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IIOCIEeI0BaTEIbHOCTh
W3YYEHUS XUMUU C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTHMKU y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAeseT BOSMOXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHus, a TAaKXKe TPeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JeSITeTIbHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus Ti00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUIIEBOM U HKOJIOrMYECKOi 0€3011acCHOCTH, MPOOJIEM 3paBOOXPAHEHHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJl B (DOpPMHUPOBAHHME MBILUIEHUS U TBOPUECKUX CHOCOOHOCTEN oOydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT €O CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJblBAa€T OCHOBBI LIEJIOCTHOTO
B3IJI51a Ha €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarioM B JOPMUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroIUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HayYHBIM
3HAaHUSAM, K TPHUPOJAE, K YEIOBEKY, BHOCHT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aJalTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUHU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIMUMHUCs CUCTEMBI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:KaHHsl MPOTrpaMMbl MO XUMHH c(HOpPMHpPOBAHA HA OCHOBE CHUCTEMHOIO
nonxona k e€ mzydenuro. CopepxaHue CKJIQJbIBACTCS U3 CUCTEMbI MOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHW30BaHbl 10 NPUHLUILY IOCIENOBATEIBHOTO Pa3BUTHA 3HAHWNM HAa OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

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

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— MPE/CTaBIEHUHN 00 EKTPOIUTUYECKOHN TMCCOLMALINN BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEILHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJIHAA (YHKIMU OOBSACHEHHS U IPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS U BO3MOKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoenue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILEHNUS K HAYYHOMY 3HAHHIO U METO/aM I03HAaHUA B Hayke. M3ydeHue xumMun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHH XUMUU TPOUCXOANUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HayKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUN — BaXXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO)KEHUH, JOCTYIMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKd, B
IPUOOIIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKLuil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIBCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBMJl G€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIJIEKTYAJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caM0O00pa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYeHHUs Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIBHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAyYyHbIM  METOJAM  IIO3HAHUS,
(bOopMHPYIOLTUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecreueHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIMIMMHUCS OIIBITa
pa3HOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEPCATbHOE 3HAYCHUE JUUIs pa3IMYHbIX BUIIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciae YMEHMHA OOBSCHATH M OLICHHWBATh SIBICHUS OKPYXKAIOIIErO0 MHUpA, MCIONb3Yys 3HAHUS U
OMbIT, TOJYYEHHbIE IPU HM3YYEHUU XHUMHUHU, MPUMEHATh HMX HpHU pElIeHUH MpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LESAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIMIEH MPUPOIHOMN
Cpenbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO ¥ CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIeTro 00yUeHHs.

OO01miee YnCiio 4acoB, OTBEACHHBIX Ui M3YYCHUS XMMUU HA YPOBHE OCHOBHOTO OOINETo
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezeln), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).

COJAEP/KAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlOBEKa. XMMHS B CUCTEME HayK. Tema u
BemecTBa. dusnueckre CBONCTBAa BEIIECTB. ArperarHoe cocTosiHue BemiecTB. [lonsitue o
MeTOJIaX MMOo3HaHus B XUMUU. YucTeie BemiecTBa U cmecu. CiocoObl pa3fieieHus cMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JI€MEHTbl. CHUMBOJIBI XHMHUYECKHX 3JIEMEHTOB.
[IpocTble u cinoXxHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemecTB. OTHOCUTENbHAS aTOMHAast Mmacca. OTHOCHUTENIbHAST MOJICKYJISipHast
Macca. MaccoBasi 10J11 XUMUYECKOI'O 3JIEMEHTA B COCTUHEHUH.

KonuuectBo BemectBa. Monb. MossipHass macca. B3auMocCBsIi3b KOJIMUECTBA, MAacChl U
YHCJIa CTPYKTYPHBIX €IMHHUII BenecTBa. Pacd€rel o hopMmynaM XMMHUYECKHX COCTUHCHHM.

dusnueckue M XMMHUUYECKHE SIBICHHUS. XUMHUYECKas peakiuus W e€ Npu3HaKh. 3aKOoH
COXpaHEHMSI MACChl BEIIEeCTB. XUMHUYecKHe ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coenMHEHUs, Pa3IOKESHUS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJOM, MpaBHIaMH pabOThl B JJAOOpAaTOpPHH M MpUEMaMHU
oOpartieHus ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, U3YYCHHE W ONHUCaHWE (PU3NYECKUX CBONCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAaHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mea ¢ KUCIIOTOM) SBJICHUM, HaOII0IeHNE
M ONHCaHWE TPU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapwsi, paznoxkeHue ruapokcuaa meau (1) mpu
HarpeBaHWH, B3aUMOJCHCTBUE Keje3a c¢ pacTBopoM coiu menu (), msydenme cmocoOoB
pasneneHuss CMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHWE, BHIAPWBAHUE, JAUCTHILIALINS,
xpomaTtorpadusi, TMpOBENEHHWE OYUCTKA TOBAPEHHON COJHM, HaONIOJIEHWEe U OIHCaHue
pEe3yNbTaTOB MPOBEAEHUS OINBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHMsS] MacChl, CO3JaHHUE
MoJIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kucinopoa — 3J€MEHT U IPOCTOE BEIIECTBO.
Haxoxnaenne kucnopona B npupoje, Gpu3nuecKkue U XMMHUECKHe CBOMCTBA (peaKIMyu TOPEHus).
Okcuapl. [lpumenenue xucmopoma. CrocoObl MOJTydeHUs KHCIOpoJa B jabopaTopuud U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAH(PUKAIUS
KHCIIOPO/JIa.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHIOTEPMHUUYECKHE peakuuu. TOIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHUE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.



Bomopoa — »nmemMeHT M mpoctoe BemiecTBO. HaxoxkneHue Bomopoaa B IPUPOE,
duznYeCKre 1 XUMUIECKHE CBOHCTBA, MPUMEHEHHE, CIIOCOOBI ToNyueHusl. KucioTer u conu.

Monsipublii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiictBa BOAbl. Boma kak pactBoputens. PactBopbel. Haceimennsie u
HEHACBIIICHHbIE PAacTBOpbl. PacTBopuMOCTh BewlecTB B BOoAEe. MaccoBas 10is BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBa BOAbl. OcHOBaHMs. Pojib pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHHE MPUPOIHBIX BoA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauneHuit. Oxcunpl. Kiaccubukanus OKCHIIOB:
coneoOpa3yromre (OCHOBHBIC, KHCIOTHEIE, aM(OTepHBIC) U HecolieoOpa3yromue. HomeHnkiarypa
OKCcHA0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TonydyeHne oKkCuaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUA.
Homenkiatypa ocHoBaHuid. Pu3znueckue M XUMHUYECKHE CBOWCTBa OcHOBaHMM. [lomyuenue
OCHOBAHMH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue ¥ XUMHUYECKUE
cBoiicTBa kuciot. Pan akrusHoctu metauioB H. H. bekerosa. [lonyyenue Kucior.

Conu. Homenknatypa coisieid. @u3znueckue U XUMHUUYECKHE cBoicTBa cojied. [lomydyenue
COJICH.

I'eneTnueckas CBS3b MEKy KJIACCAMU HEOPTAHUYECKUX COCIMHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeeNieHue COJepKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHE, COOMpaHUe,
pacrio3HaBaHUE W HM3YUYCHHME CBOMCTB KHUCJIOPOJa, HAOJIOJEHHWE B3aUMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOSHHUKHOBEHUS W TPEKpaIIeHUs: TOpeHus (Ioxkapa), 03HAKOMJICHHUE C
oOpa3llaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HABaHUE U
U3ydeHHe CBOMCTB BOjopona (TopeHue), B3auMojeicTBHe Bogopoma ¢ okcuaom wmemu (1)
(BO3MOHO HCTIOJIB30BaHUE BUEOMATEPHUAIIOB), HAOIIOEHHE 00pa3I[OB BEIIECTB KOJUUYECTBOM
1 momnb, uMccaeaoBaHUE OCOOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHONW PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOoBOM J0Jiel pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOJABI C MeTalUlaMH (HaTpueM M KajbIlieM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3JIMUHBIX KIJIACCOB,
HaOJIIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcTBOpaX KHUCIOT U IIEJIOYEH, M3ydeHUe
B3anmojeiicTBus okcuga menu (ll) ¢ pacTBopom cepHOM KHCIOTHI, KHCIOT C METaJUIaMH,
peakuuii HeWTpaiau3aluud, MOJIyYeHHE HEepPACTBOPUMBIX OCHOBAHHM, BBITECHEHHWE OJIHOTO
MeTaJljla IPYTUM U3 pacTBOPaA COJIM, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMe «Baxnenmme
KJIACChl HEOPTaHUYECKUX COCTUHEHUIN.

Ilepuoauuecknii 3axoH u Ilepuoagnyeckass cucremMa xuMudeckux sjiementos JI. M.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKK KiIacCH(PHUKAIUA XUMHUUYECKHX dJeMeHTOB. [loHsATHe o0 Tpymnmax
CXOJHBIX DJIEMEHTOB (IIETIOYHBIC U MIETOYHO3EMENbHBIE METAJUIbI, TaIOTeHbl, HHEPTHBIC Ta3bl).
DNEeMEHTHI, KOTOPbIE 00pa3yroT aM(OTEpHBIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMuU4yeckux »siemeHtoB J[. .
MenneneeBa. KoporkomepuoaHass u JMHHONIEpUOAHAs ¢opMbl [lepuoanyueckoid CHCTEMBbI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DU3HYECKHH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIILI JIEMEHTA.



Crtpoenne aromoB. CoctaB aroMHbIX saep. MW3otombl. InekTpoHbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB IMEpBBIX 20 XUMUYECKHX dIeMeHTOB [leproaudeckoil CUCTeMbI
. W. MenneneeBa. XapakTepUCTUKAa XHMHUYECKOIO 3JIEMEHTAa IO €ro IOJOXKEHUIO B
ITepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoit CUCTEMbI XUMHUECKUX 3JIEMEHTOB
JUIs1 pa3BUTUS HAyKu U npakTuku. J1. 1. MenaeneeB — yu€HbI U IpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucienus. OKUCITUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchr
OKHUCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuit IKcnepumenm:

u3ydeHue oO0pas3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOJCHCTBHE THUIPOKCHIA
[IMHKA C pacTBOpPaMHU KUCIOT W IIEJI0YeH, MPOBEACHHUE OIBITOB, WLTIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS).

Mescnpeomemmnuie ceazu

Peanuzanusi MeXIpeAMETHBIX CBSI3€H MPU M3YYCHUH XUMHH B 8 KJIaCCE€ OCYIIECTBIISICTCS
4yepe3 HWCIOJB30BAaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX TOHSTHHA, TaK W IOHATHMH,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/IE€IIbHBIX NIPEIMETOB €CTECTBEHHO--HAYYHOT O IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUSA: HAYYHBIH (DaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHajgu3,  CHUHTE3,  Kilaccuukanus,  MEePUOJAUYHOCTh,  HAOMIOJIEHHWE,  DKCIIEPUMEHT,
MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJIICHHE.

®u3nka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
pPaIMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TeJ0, O0bEM, arperaTHOe
COCTOSIHME BEIEeCTBa, ra3, (U3UYECKHE BEIUYHHBI, CAMHHUIIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIie.

buonorus: porocunres, neixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XMMHYECKas peaKkuusi

Ilepuonnueckuii 3akoH. llepuoamyeckas cucremMa xumuueckux »saemMeHroB J[. M.
MenneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB XUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX TEPUOJOB, Kalus, KaTblHUs M WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOM CBS3U. THUIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THMA KPHUCTAUTMYECKOW PEMIETKH W BUJA XUMHUYECKON
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKHUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKUX peakuil M0 pa3IUYHbIM IpU3HaKaM (0 YUCIY U COCTaBy
YUaCTBYIONIMX B PEAKIUU BEIIECTB, MO TeIIoBOMY 3(QexTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUS XMMUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHUIO KaTalu3aropa). DK30- U
SHJIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKNE YPABHEHUS.



[TonsiTie 0 ckOpocTH XUMHUYECKOW peakiuu. [ToHsTHE 00 OOpaTHMBIX W HEOOPATHMBIX
XUMHYECKHX peakuusx. [IoHATHE O TOMOreHHBIX M TeTepPOreHHBIX peakuusx. [lonarue o
karanuse. lloHsarne o XxumuueckoM paBHOBecuU. DakKTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBHON peakuuu. COCTaBlI€HHE YPABHEHMM OKHCIUTENIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C Pa3jIMYHbIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenens aucconuanuu. CHILHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpalIEHHbIE MOHHBIE ypaBHEHUS peakiuil. CBOCTBa KUCIOT, OCHOBaHHUI M COJIEei B CBETE
MpEJCTaBICHU 00 SIEKTPOIMTUYECKON Aucconuanui. KadecTBeHHbIE peakIMyd Ha HOHBI.
[TonsTHE O TUIPONIHN3E COTNEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpUAA HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3JACHCTBUS pa3iIMYHbIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakiuii MOHHOTO oOMeHa (oOpa3oBaHue
ocaJKa, BblJeJIeHWE ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUi (FOpeHHe, peakluu pas3iokKeHMs, COCAMHEHHUS),
pacrio3HaBaHWE HEOPraHMYECKHX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
peleHne YKCIePUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmiass xapakTepucThUka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOrE€HOB.
XUMHUECKUEe CBOMCTBa Ha MpuMepe Xjopa (B3aMMOJIEHCTBHE C MeTaulaMu, HeMeTalaMH,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
U MX HaXO0XJEHUE B IPUPO/IE.

OO6mas xapakrepuctuka s1eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (QU3MYecKHe CBOMCTBA MPOCTHIX BEILIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHue M XUMUYecKue cBoHcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiuH,
JeXalle B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHUs cepHol KucioTel. I[IpumeHnenue
cepHoi KucinoTsl. CoJM CepHOIl KMCIOThI, KaueCTBEHHAs peakiys Ha cyinbdaTr-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALICHUSI.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B MpUpoie, (HU3UYECKUe U
XUMUYECKHe cBOMCTBa. KpyroBopot azora B mpupoje. AMMHUaK, ero pu3ndeckue 1 XMMHUIECKHe



CBOWCTBA, MoJlydeHue U npuMeHeHue. Conu aMMOHUSA, UX (PU3MUECKUE U XUMHUECKUE CBOMCTBA,
npuMeHenne. KayecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢u3uueckue M XMUMHUYECKHME CBOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneuuduyeckue). Mcnonab3oBaHWe HUTPATOB M COJEM aMMOHHUS B KaueCTBE MMHEPAJIbHBIX
ynoOpeHnil. XUMHUYecKoe 3arpsi3HEHUE OKpY’Karolleld Cpeibl COeINHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkucnora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTENICHH OKUCIEHHS. YTJIEPOJ], AJUIOTPOIHbIE MOIU(BUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX pU3MYecKue U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a TII00aJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIN d3¢ddekr. YrompHas xucimora u eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IojydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IPOMBIIIJICHHOCTH U CEITBCKOM XO35HCTBE.

[lepBoHayanpHbBIe TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTUHEHHUSX YIIIepoja
(MeTaH, 3TaH, JTWJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(O6eH3uH), UX POJb B OBITY U MPOMBIIIICHHOCTH. [oHSATHE 0 OMOJIOrMYECKH BaKHBIX BEIIECTBAX:
XKHUpax, OelKax, yrieBoJaXx — M WX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE E€IHHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEAMHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IMOJIY4YEHHE U MPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHHEBOH kucioTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBINIJICHHOCTH. BakHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeTOoH, Xkene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MaT€PHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, TPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpakaromue (U3N4YecKue U XMMHUYECKHE CBOMCTBA TaJOr€HOB U MX COEAMHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BHUAEOMATEpUaloOB), O3HAKOMJIEHHME C 0OpasliaMd XJIOpUAOB (TaJOre€HUA0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTepHuaoB), HaOdIofeHHe Tpouecca OOyrJIMBaHUS — caxapa TIOJA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHCJIOTHI, TIPOBE/ICHIE KauyeCTBEHHOW pEeaKIMH Ha CyIb(paT-WOH M HaOIIOJCHWE NMpHU3HaKa e&
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKHMMM CBOWCTBaAMHU a30Ta, gocdopa M UX COEAUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA M (ocdar-noH M H3ydeHHEe MPHU3HAKOB HX
MPOTEKAHUs, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbI0 (BO3MOXXHO
UCIOJIb30BaHUE BHUJICOMATEPUANIOB), M3YUYEHHUE MOJENEeH KPUCTAIUTMYECKUX PEIIETOK anMasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPONCTBOM NPOTUBOra3a, MoJydeHHue, cCoOOupaHue, paclo3HaBaHue



U W3y4YeHUE CBOMCTB YTJIEKHCIIOTO Tra3a, MPOBEJECHHWE KAa4eCTBEHHBIX pPEaklMid Ha KapOoHAT U
CUJIMKAaT-UOHbl W W3YYEHHE I[IPU3HAKOB HX MPOTEKAHMS, O3HAKOMIICHHE C NPOAYKIMEH
CUJIMKAaTHOM MPOMBIIIJIEHHOCTH, PELICHUE SKCIIEPUMEHTAIBHBIX 3aJad no TeMe «Baxueiine
HEMETAJIJIBI M UX COCTUHCHUS.

MeTajiibl M MX COeIHMHEHHS

OOmas xapakTEepUCTHKAa XWMHUYECKHX DJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme xumudyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHuE MeTaIOB. MeTalnyeckas CBsi3b M METAUIMYECKash KpHUCTaIMYecKas
peméTka. DJIEKTPOXUMUYECKUN PAll HAOpsHKEHUM MeTaioB. PU3MYECKMEe U XHMHUYECKHUE
cBoiicTBa MeTayioB. OOmuMe crnocoObl MOMy4YeHHus] MeTaIoB. [IOHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOoppo3uu. CIuiaBkl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[llenounbie MeTawibl: nookeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJIeMeHTOB /1.
N. MenpaeneeBa, CTpOEHHE UX aTOMOB, HAXOXIEHUE B Ipupoac. OPU3HMYECKHE U XUMHUYECKHE
CBOMCTBa (Ha puMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCIUHCHHH.

[[lenouyHo3emMenbHbICE METAUIbl MarHuii M Kajublui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux 3nemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XIEHHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, conin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepuoamdeckoir cucteMe Xumudeckux sgemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXIAEHUE B npupoae. PU3NYecKre U XMMHYECKHE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHA U THUIPOKCHIA AITFOMUHUS.

Kene3zo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenneneeBa, CTpOEHHUE aTOMa, HaxOXAcHUE B npuponae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA
xene3a. Okcuapl, Tuapokeuasl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMh MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KaJIbIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs JKele3a B
Kucioposie  (BO3MOXKHO — HCIOJNB30BaHHE  BUIACOMATEPHUATOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, Kajbllvs, alFOMUHUS, ITMHKa, xene3a (Il) u xenmesa
(1), meau (1), HaOrOIEHME U OMKCAHKME MPOIIECCOB OKPALIMBAHUS MJIAMEHH MOHAMH HATPHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/JIA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BakHeHIIe MeTajabl U UX COCIUHCHHUS)).

XuMHus M OKpyKaoLias cpeaa

BemectBa u maTepuainsl B OBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHOE HCIOJIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TIpeebHas JOMyCTUMas KOHIICHTPaIUs
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAIBI).



Meostcnpeomemnuwie ceasu

Peanu3zanus MeXMmpeaMETHBIX CBSI3€H MPU U3YUYCHHH XUMHH B 9 KJlacce OCYIIECTBIISCTCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
SIBIISTIOIIMXCSI CHCTEMHBIMH JIJIS1 OTACTBHBIX MIPEMETOB €CTECTBEHHO--HAYYHOT'O IHKJIA.

OOme ecTecTBEHHO-HAYYHbIC ITOHATHS: HAyYHbIH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJAEHHE,  JIKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

®wusuka: Martepusi, aTroM, O3JCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHJ, HW30TOIIHI,
pPalMOaKTUBHOCTh, MOJIEKYJA, OJJIEKTPUYSCKHH 3apsill, MPOBOIHHUKH, TOJIYIPOBOJHHKH,
JVBJICKTPUKHU, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMYECKAs pEMIETKA, CIUIaBbl, (U3HUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COHIIE.

buomnorus: ¢otocunTes, npixaHue, Ouocdepa, dKOcHUCTEMa, MHHEpaJIbHBIC yIO0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIILHEIC BEIIECTRA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IOPOJIBI, ITOJC3HBIC
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOECHUS NPOTrpaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0JIe 00Y4YEHUsI XMMHUU B €IUHCTBE YUeOHOI M BOCIIUTATENbHON JeSTEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKHUMHM  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILIECTBE MpaBUJIaMU MU HOpPMaMH MOBEICHUS U
CHOCOOCTBYIOT MpoLieccaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AINN 00yYarOIUXCsl.

JIMYHOCTHBIE PpEe3yNbTaThl OTPaXKal0T T'OTOBHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOMN NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllMi M pacIIMpPEHHE ONbITAa ACSTEIbHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHMSIL:

LIEHHOCTHOTO OTHOULIEHMsI K OT€YECTBEHHOMY KYJIBTYPHOMY, UICTOPHYECKOMY M HAyYHOMY
HACJIEUIO, MOHMMAHUS 3HAU€HUS XHUMHYECKONM HayKH B J>KM3HHU COBPEMEHHOro OOIecTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MHGpOpMaIueil 0 mepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUpPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpoOHcTBe
MHpa 1 001IecTBa;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEJICTABICHUS] O COIMAIbHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE, KOMMYHHKaTUBHOM KOMIIETEHTHOCTH B 00IIECTBEHHO TTOJIE3HOM,
y4eOHO-UCCIIEIOBATENIbCKOM, TBOPUECKOW M JPYTMX BHIAX JESATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOI COBMECTHOM JI€ATENIbHOCTH MPHU BBIOJHEHUN y4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B MpOLEecCe 3TON y4eOHOH nedaTeabHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHUE M IOCTYNKM CBOMX TOBapHIlEHd C MO3MLIMM HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUs IMOCIEACTBUM IIOCTYIIKOB;

3) IEHHOCTH HAYYHOT0 MO3HAHMSA:



MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABJISIOIIME OCHOBY JJIS
MOHWMAHUS  CYINIHOCTH HAYYHOW KapTHHBI MHpa, MPEJICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJBI, B3aUMOCBS3SIX YeJIOBEeKa C MPUPOIAHON CpeAod, O poiu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbIE MOTHUBBI, HANpaBJICHHbIE HA IOJYyYE€HHWE HOBBIX 3HAHUW 10 XUMUH,
HEOOXOMUMBIC Il OOBSCHEHUS HAOJIOIaeMBIX TMPOIECCOB U SIBJICHUMN, MO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITENIbHOIN pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JUTEpaTypOM, NOCTYIMHBIMU TEXHUYECKHMH CpEIICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHHI0 W TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON M HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBIEHHOCTU U YPOBHS 00y4YEeHHs B JajbHEHIIEM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 37I0pOBBIO,
YCTaHOBKHM Ha 3J0pOBbI 00pa3 JKW3HHM, OCO3HAHUE MOCIEACTBHI U HEMPHUSITHE BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUS alKOrojisi, HApKOTUKOB, KYpEHHUs), HEOOXOAMMOCTH COOIIO/ICHUS
npaBwI 0E30MaCHOCTH TPH OOpAIIEHHUH C XMMHYSCKHMH BEIIECTBAMHU B OBITY W pEaIbHON
KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpPEC K MPAKTHUYECKOMY H3YUEHHUIO MPOoQeccHii U TpyAa pa3siIuyHOro pojia, YBaXXEHHUE K
TPyy U pe3yJbTaraM TPYIAOBOM JACATEIHHOCTH, B TOM YHCIE€ HA OCHOBE MPUMEHEHUS
MpPEAMETHBIX 3HAHUW TI0 XHUMHH, OCO3HAHHBI BBHIOOp WHAMBUIYAILHOW TpPaeKTOPUU
MPOJOHKEHUST 00pa3oBaHUs C Y4ETOM IUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpohecCuoHaIbHOU NeATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUH, TOTOBHOCTH aIallTUPOBATHCS B MPO(ECCUOHATBHOM CpeIe;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKH I1[eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 30pPOBOrO0 M 0€30macHOro odpasa KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HUYECKOMY M TICUXHYECKOMY 3JI0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOIEHHUS TPaBHIJI O€30MacHOTO MOBEAEHUS TP padOTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIUAX, YTPOKAOIIKX 3J0POBbIO U )KU3HU JTOJEH;

CIIOCOOHOCTH TIPHUMEHSITh 3HAHUWs, MOJIydaeMble TpPHU H3yUYEHUH XUMHH, IS PEIIeHUs
3a/1a4, CBSA3aHHBIX C OKPYXAIOIIEH MPUPOIHON CPEeAOi, 1Sl TOBBIIEHUS YPOBHS AKOJIOTMYECKOM
KYJIbTYpbI, OCO3HAHUS TJIO0ATHHOTO XapaKTepa SKOJOTHUYECKUX MPOOJIEM M MyTeH MX perieHus
MOCPEJICTBOM METOJOB XUMUH, IKOJIOTHYECKOTO MBIIUICHHS, YMEHUSI pPYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLMATIBLHOM MPaKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3ylIbTaTOB BBIACISAIOT 3HAYUMBIC IJIsT (HOPMHUPOBAHHS
MHUPOBO33pEHHUsI OOIICHAYYHBIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, TUIOTE3a, (HaKT, CUCTEMA,
MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeAMETaxX | MO3BOJISIOT HA OCHOBE 3HAHHWM M3 ATHUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U YHUBEpCalbHbIE ydeOHbIe NeHCTBUS (ITO3HABaTeNbHEIE,
KOMMYHHKATHBHBIC, PETYJATUBHBIE), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUTAHHPOBAHHIO M OCYIIECTBICHUIO YI€OHOM e TEIILHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS



ba3zoBrble Jloru4eckue AeiicTBUA:

YMEHHUSI HUCHOJb30BATh MPUEMBI JIOTHUECKOTO MBIIUICHUS TpPU OCBOCHHHM 3HAHHUM:
pPacKphIBaTh  CMBICA XMMUYECKHX TOHATHH (BBIENATH HMX XapakTepHbIE MPU3HAKH,
yCTaHaBJIMBATh B3aHMMOCBS3b C IPYTUMH HOHSATHSAMH), HCIOJIb30BATh MOHATHS JJISI OOBSCHEHUS
OTAENBbHBIX ()AaKTOB M SBICHUH, BBIOMPATh OCHOBAHUS W KPHUTEPUH IS KIacCU(pHUKALUH
XMMHUYECKHX BEIIECTB M XMMUYECKUX PEAKIMA, YCTaHABIMBATH MPHUUYUHHO-CIICACTBEHHBIC CBA3H
MEXIy 00BEKTaMH U3Y4EHUSs, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHEIC,
10 QHAJIOTUH ), J1eJIaTh BBIBOJIBI U 3aKJIFOYCHUS;

yMEHHE NMPUMEHSTHh B MpOIecce MO3HAHUS MOHATHA (TMPEIMETHBIE W MeTarpeJMEeTHbIC),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, HPeoOpa3OBHIBATH HIMPOKO
OpUMEHSeMbIEe B XUMHH MOJEIbHBIC MPEICTABICHUS — XUMUYECKUNA 3HAK (CHMBOJI DJIEMEHTA),
XUMHU4YecKass (opMyaa M ypaBHEHHE XUMHYECKOM pEakIMd — IMpU pPEHIeHUH YydeOHO-
NO3HABATEIbHBIX 33Ja4, C YY4ETOM OTUX MOJCIbHBIX IPEICTABICHUI BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKUA H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBSI3U H
HPOTUBOPEYHS B U3y4aeMbIX MIPOLIECCAX U SIBJICHUSX.

Ba3oBble ncciie1oBaTeIbCKie AeiiCTBHA:

YMEHHUE HCIOJIb30BATh MOCTABJICHHBIE BOIMPOCHI B KAa4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMbIX CY)KJICHUH;

NpUOOpETeHNE OMbITa MO IUIAHWPOBAHMIO, OPraHM3allid U TPOBEACHHUIO YUYCHHYECKHX
HKCTIEPUMEHTOB, YMEHHE HAOI0aTh 32 XOJIOM IPOIIECCa, CAMOCTOATEIBHO TPOTHO3UPOBATH €ro
pe3ynbTar, (HOpMyIHpOBaTh OOOOMIEHHWS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOETaHHOM padorTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO Pa3TMUHBIX BUIOB
¥ GOpM MPEICTABICHHS, IOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTEpaTypa
XMMHUYECKOTO COJEp)KaHUsA, CIpaBOYHbIE I0OcOOMs, pecypchl VIHTepHeTa), KpPUTHYECKH
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aIPOCHI NP TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX JIsl BBITOJHEHHS YY€OHBIX M MO3HABATEIbHBIX 3a/1a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHEe OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOI'O MCIIOJIB30BaHMS PA3TUUYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMpPATh ONTHUMAIBHYIO (OpPMYy TpencTaBICHUS
UHPOPMAIIMK W WDTFOCTPHPOBATH pelIaeMble 3a/laqd HECIOXHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHUE HCMOJIb30BaTh U aHAIU3UPOBATh B Mpolecce y4yeOHOW M MCCIIe0BATENbCKOM
NEeSITeTHHOCTH WH(OPMAIIHIO O BIMSHUH MPOMBIIUIEHHOCTH, CEITHCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOIeH TPUPOTHON CPEJIBI.

KoMMyHUKaTHBHBbIE YHHBepcalbHble Y4eOHbIe el cCTBHA:

yMEHHUsl 3agaBaTh BOIpPOCH (B XoJe auanora u (WiIM) AMCKYCCHH) TIO CYIIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYTHPOBATH CBOM TPEJIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1auu;

YMEHUS NPEACTABIATh MOJyYeHHbIE Pe3ysIbTaThl TO3HABATEIBHOM ESTEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eJlaTh MPE3CHTALUI0 Pe3yJbTaToOB BBIMOJHEHUS XHMHUYECKOTO



JKCTIEpUMEHTa (Ja00paTOPHOTO OMBITAa, JA0OPATOPHON pPAOOTHI MO WMCCIICIOBAHHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHUSI y4eOHOTrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
UCCIIEI0BATEIbCKON JIEATEIbHOCTU NPH PELICHUHM BO3HMKAIOIMX IPoOJeM Ha OCHOBE yuéra
OOIIMX HHTEPECOB U COIJacoBaHMs NO3MLUN (0O0CYyXkIeHUs, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMbI», KOOPAUHALIUSL COBMECTHBIX JAEHCTBUI, ONpPENEICHUE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI M IPYTHE).

PeryasiTuBHbIe yHHBepcaJbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHUE CAMOCTOSITENIHO ONPEAENATh eI AeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATENbHOCTb, BBHIOMPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelmleHHs Y4eOHBIX M IO3HABAaTEIbHBIX — 3aad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBUHA NpU
BBIIOJIHEHUM 33JaHUN C y4y€TOM IOJy4YeHHMs] HOBBIX 3HAHHUH 00 H3yyaeMbIX OOBEKTaxX —
BELIECTBAX U PEAKIIMAX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOIO pe3ysbTaTa 3asBICHHON Lienu,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIOBUU 3aJIaHUM.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaToB IO OCBOEHHMIO OO0S3aTENILHOTO COJEpPXKAaHMUSA,
YCTAHOBJICHHOTO JaHHOW (exepanbHOW pabodell mporpamMMmol, BBIIENSAIOT: OCBOCHHBIC
oOydaroluMuUCs Hay4yHble 3HAHHUS, YMEHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMETHOM o0sacT «XUMUS», BUIBl JESITEILHOCTH MO IOJTYYEHUI0 HOBOI'O 3HAHHUSA, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0YUaIOIIUXCSl YMEHUI:

® pacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHUH: aTOM, MOJIEKYJla, XUMUYECKHUI
AJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas M0 XUMHUYECKOTO
JJIEMEHTa B COEAMHEHHMH, MOJISIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHULIATEILHOCTh, CTEIEHb OKHUCICHMSI, XUMHUECKasl peaKkius, KjJacCupuKanus
peaKuuii: peakluu COCINHEHUS, PEAKIIUU Pa3JI0KEHNs], PEaKIIMM 3aMEIICHUs], peaKklun
oOMeHa, 9K30- U SHJIOTEPMUYECKHE PEAKIMH, TEIIOBON 3 (PEKT peakluu, SAPo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYEcKas CBS3b,
NOJIIpHasl M HEMOJIApHAas KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBas JI0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B paCTBOPE;

® WUIIOCTPUPOBATHh B3aHMMOCBS3b OCHOBHBIX XHMHUYECKHX MOHITHM W HPUMEHATH ITH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX NPEBPAIECHUN;

® CNOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBlieHUsT (OpPMYNl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUH;

e ONpeneNisITh BaJEHTHOCTh aTOMOB 3J€MEHTOB B OMHAPHBIX COEAMHEHHSX, CTEIECHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COEAMHEHMH 1o QopmyrnaM, BHJ XUMHUYECKOM CBSI3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepronnueckoro 3akona . M. MenneneeBa: 1eMOHCTPUPOBATh
NOHUMaHHUE MEePUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT MX
nosoxkeHuss B Ilepumonnyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaIpo;



OMKCHIBATh M XapakTepu3oBaTh TabmuuHyo ¢opmy Ileprogudeckoir CUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3iinyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpynma)» u
«mobounass moarpynna (b-rpynma)», Mamble W OonbLIME TEPHOABI, COOTHOCHUTH
0003HaueHMsI, KOTOpble UMelTcs B Tabmune «llepuonnyeckas cucremMa XMMHYECKHX
anemeHntoB J[. Y. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacnpezesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (110 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
sbdexry);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHCAHUE IPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHMSI XUMUYECKHUX MTPEBPAIICHUI B Pa3JIMYHbIX YCIOBHSIX;
BBIUUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO AJIEMEHTa 1Mo (opMylie COeMHEHHS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

MPUMEHSTh OCHOBHBIE ONEpAIMU MBICIUTEILHON NEATEIbHOCTH — aHAllu3 U CHUHTE3,
cpaBHEHHE, 0000IIEHNE, CHCTEMATH3aIUI0, KIACCH(PUKAIINIO, BBISBICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJII M3Y4YEHHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJCHHE,  HM3MEpEeHHe,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIM U MBICTICHHBIN );

CleoBaTh MpaBWJIaM TOJb30BAHUS XUMHYECKOHW TMOCyI0M U 1abopaToOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWIaM OOpalleHUs C BEUIeCTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOPOAA U KHUCIOPOJA), MPUTOTOBJICHHUIO
pPacTBOPOB C ONPENECIEHHOW MacCOBOM J10JIEM paCTBOPEHHOIO BEILECTBA, INIAHUPOBATh
Y MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIMKATOPOB (JIAKMYC, (peHOIPTaIenH, METUIIOPAHXK U JPyTHe).

K konny oOyueHus B 9 kiacce IpeIMETHBIE pe3ylbTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSATUN: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
3EKTPOOTPHUIIATENLHOCTb, CTENEHb OKUCICHMS, XUMHUYEcKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBOM 3P (eKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PpeakIUl HOHHOro OOMeHa,
KaTaJln3aTop, XHMMHYECKOEe paBHOBECHE, OOpaTUMble W HEOOpaTUMbIE pPEaKIuHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUH,  OKUCIUTEIb,  BOCCTAHOBUTEIbD,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMPOTEPHOCTh, XUMHUUYECKAs CBA3b
(koBaJleHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTaJUIMUecKas peleéTka, KOppOo3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMYECKOM pEaKUuu, NPEIeNbHO JIOIyCTHMas
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHUI U NPUMEHSATH 3TH
HIOHATUS NPH ONMCAHUM BELIECTB U UX MPEBPALLCHUN;



UCTOJIb30BaTh XUMHUECKYI0O CHUMBOJIHMKY JJISI COCTaBICHHMS (OpMYT BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEeNATh BaJCHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIACCy COCNMHEHUH 1o Qopmynam, BUJ XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METAJIJIMYECKAs)) B HEOPraHMYECKUX COEIMHEHUSX, 3aps] HOHA [0 XUMHYECKOH
dbopMmyre, xapakTep Cpelbl B BOJAHBIX PAcTBOpPaX HEOPTaHWYECKUX COEIMHEHUH, TUI
KPUCTAIIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBl XMMHMYECKHX OJJIEMEHTOB: pasiHuaTh IMOHATHS «TJIaBHas mnoirpymma (A-
rpynna)» u «mnobounas noarpymnmna (b-rpynma)», manele u OoJbLIME MEPUOJIBI,
COOTHOCUTH O0O3HAUEHUS, KOTOpPhIE HMEIOTCS B MEPHOJUYECKONH Tabnuuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YMCio AIEKTPOHOB U PACIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB 3JIEMEHTOB U HX
COCIMHEHUN B MpeJenax MalbIX MEPUOJIOB U TJABHBIX MOATPYMIN C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUYECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
3 PeKTy, 10 U3IMEHEHUIO CTENIEHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OILIMe U cHeuuduyeckre XUMHUYECKHE CBOICTBa
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/Iasl ONKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIUX XUMUYECKHX PEaKIHii;

COCTaBJIAATh YPABHEHHUS JICKTPOJIUTHUECKON JUCCOLUMUAIMU KHUCIIOT, IIEJI0YEd U COJIEH,
NOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakluii MOHHOrO OOMEHa, YpaBHEHUS peaKiuid,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
Pa3IUYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHMSI, BO3MOXHOCTHU
MPOTEKAHUS XUMUYECKHX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO AJIEMEHTA Mo (OpMyIie COeTUHEHHS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKOH peaKIui;

coOnrofaTh MpaBuia MOJb30BAHUS XHMMHUYECKOM TMOCyqol M J1abopaTopHBIM
o0OpyJIOBaHUEM, a TaK)Ke IpaBHUa OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSMU 110 BBIIOJHEHUIO JTa00OPATOPHBIX XUMHUECKUX OIBITOB MO MOJTYYEHUIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YIJIEKUCIIOTO rasa);

IPOBOJUTH PEAKLUH, TOATBEP)KIAIOIINE KAYECTBEHHBI COCTAaB Pa3IMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HM3YYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE ONEpAIlUU MBICIUTEIBbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3aIUIO, BBIABICHUE NPUYMHHO-CIIEICTBEHHBIX



CBSI3€M — JUIsl M3YYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
HAayYyHbIC METOJbI [O3HAHUS — HaONIOJICHWE, W3MEPEHUEe, MOJCIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Koau4yecTBO yacoB DJIeKTPOHHbIE
Buabl neTe IbHOCTH
Ne m/m HaumeHoBaHue pa3iesioB U TeM K n (undposbie) 0OVIAIOLIIXCS © VIeTO
0 YeToOM
NPOrpamMMbl Bcero OHTPOJIB paKTH o0pa3oBaTe/ibH y Um y
HbIE qyecKHe paboyeii mporpaMmmbI
ble pecypchl
padoThI padoTbI BOCIIMTAHUA
Pasnen 1. [lepBoHayanbHble XUMHYeCKHE OHATHS
bubnunoreka LIEHHOCTHOT'O OTHOIIEHHUS K
Xumust — BaxkHas 0o0J1acThb
. I[HOK OTE€YECTBEHHOMY KYJIbTypHOMY,
11 €CTECTBO3HAHMS U IPAKTUYECKOU ) 2 .
https://m.eds00.r | KCTOpUYECKOMY U HAYYHOMY
ESITEIILHOCTH YETI0BEKA
u/7f41837c HAaCJIENI0, TOHUMAaHMS 3HAYECHHS
XUMUYECKON HAYKHU B KU3HH
COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIaJIEThH
JIOCTOBEpHOH nH(pOpMaIuen o
MEePEIOBBIX TOCTUKEHUAX U
OTKPBITUSIX MUPOBOU U
OTCYCCTBCHHOM XVUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX
3HaHUSX 00 yCTpPOHCTBE MUpPA U
bubnuoreka .
Xumus — BakHas 00J1aCTh 1JOK 00mIeCTBa; NPECTABIEHHUS O
1.2 €CTECTBO3HAHMSI M TIPAKTHUECKOU 5 2 hitps://m.edsoo.r CONMAIIbHBIX HOPMaX M MpaBHIax
IeATEILHOCTH UeJIOBEKa * - - MEKJIMYHOCTHBIX OTHOIIIEHUH B
u/7f41837c

KOJIJIEKTUBE, KOMMYHUKATUBHOMN
KOMIICTEHTHOCTH B OOIIIECTBEHHO
TOJIE3HOH, Y4eOHO-
HCCIIEI0BATENIbCKOM, TBOPYECKOU
U IPYTUX BUAAX JESATEIbHOCTH,
TOTOBHOCTHU K pa3HOO00pa3HOMH
COBMECTHOM JESTEIBHOCTU IIPU
BBITIOJTHEHUH YYE€OHBIX,
MO3HABaTeNIbHBIX 3a4a4,



https://m.edsoo.ru/7f41837c
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BBIITOJTHEHUN XUMHYSCKHX
HKCIIEPUMEHTOB, CO3/JaHUU
y4eOHBIX MPOEKTOB, CTPEMIICHHS
K B3aHMOIIOHMMAaHUIO U
B3aMMOIIOMOIIIH B IIPOLIECCE ITOMU
y4eOHOM NeATeIIbHOCTH,
TOTOBHOCTH OIICHUBAThH CBOE
MOBEJICHUE U TTOCTYIIKH CBOMX
TOBAPHUILIEH C MO3ULIMHI
HPaBCTBEHHBIX U MPABOBBIX HOPM
C Y4ETOM OCO3HAHUSI MIOCIIEICTBUI
MOCTYIIKOB; MUPOBO33PEHYECKUE
MIPEJICTABIICHUS O BELIECTBE U
XUMHYECKON PEaKIInu,
COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U COCTABJISIIOLME OCHOBY
JUTSI TOHUMaHUS CYyITHOCTH
Hay4YHOM KapTUHBI MUDA,
MIPEICTABJICHHS] 00 OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHUS
MIPUPOIBI, B3AUMOCBS35X
YeJI0BEKa ¢ IPUPOJHON Cpeso, 0
pOJIM XUMUU B TIO3HAHUH ITUX
3aKOHOMEPHOCTEH;
ITO3HABATEIbHBIC MOTHUBEI,
HaIlpaBJCHHbIEC HA MOTyYEHUE
HOBBIX 3HAHWUM IO XUMHH,
HEOOXOIMMBIE IJIT O0BICHEHUS
HaO0JII0JAEMBIX MTPOIIECCOB H
SIBJICHHMI, IO3HABATEILHOI,
nH(OPMALIMOHHON U
YUTATENIbCKON KYJIbTYPhl, B TOM
YHCJIE€ HABLIKOB CAMOCTOSATENLHOM




paboThI ¢ yUeOHBIMH TEKCTAMU,
CIIPaBOYHOM JIUTEPATYPOH,
JOCTYITHBIMU TEXHHUYECKUMHU
cpeacTBaMu MH(POPMALIMOHHBIX
TEXHOJIOTUH; HHTEPEC K
00yYEHHUIO U TIO3HAHMUIO,
JTr0003HATEITLHOCTh, TOTOBHOCTh U
CIOCOOHOCTH K
camMo00pa30BaHUI0, IPOCKTHOW U
HCCIIEI0BATENIbCKOU
NeSITeIIbHOCTH, K OCO3HAHHOMY
BEIOOPY HAIPABICHHOCTH U
YPOBHsI 00YyUCHUS B TAJIbHEHIIIEM;
OCO3HAHWE IICHHOCTH KU3HH,
OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO,
HEO0OXOAUMOCTH COOJIFOACHUS
IpaBuJI OE30MACHOCTH NIPU
o0pallleHuy ¢ XUMUYECKUMU
BEIIICCTBAMH B OBITY M peaIbHOM
YKU3HU; UHTEpeC K
MPAKTHIECKOMY U3YICHHIO
npodeccuit 1 Tpyaa pazTuIHOTO
poJa, yBaKEeHUE K TPYAY U
pe3ynbTaTaM TPYI0BOM
NESTSIIbHOCTH, B TOM YHUCIIC Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX
3HAHUH M0 XUMHH, OCO3HAHHBIN
BBIOOP MHIUBUAYATHHON
TPACKTOPHUH IPOTOJDKEHUS
o0pa3oBaHus ¢ yU4ETOM
JTUYIHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHHU,
0OIIECTBEHHBIX UHTEPECOB U




MOTPEeOHOCTEH, yCIIenTHOM
npohecCuOHATBLHOM
JESITeIbBHOCTH U Pa3BUTHUS
HEOOXOIMMBIX YMEHUH,
TOTOBHOCTD aJalITUPOBATHCS B
npodeccnoHaIbHOM cpee;
9KOJIOTHYECKH 1Ierecoo0pa3Hoe
OTHOILICHHE K PUPOIE KaK
UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBaHMS,
MOHMMAaHUE [IEHHOCTHU 3JJ0POBOTO
u 06e301acHOro oopasa KU3HU,
OTBETCTBEHHOE OTHOILICHUE K
COOCTBEHHOMY (PU3UUYECKOMY U
MCUXUYECKOMY 3/I0POBBIO,
OCO3HAHME [IECHHOCTU
coOIoCHHSI TPaBUII 0€30IaCHOTO
MOBEJICHUS TIPH paboTe C
BEIIIECTBAMH, a TAKXKE B
CUTYaIHUsX, YTPOKAFOIIUX
37I0pPOBBIO U KU3HU JIFOJIEH;
CIIOCOOHOCTH MPUMEHSTH 3HAHUS,
HoJy4aeMble U U3yYEHUH
XVMHH, JUTS peIIeHHs 3a/1ad,
CBSI3aHHBIX C OKpY>Karomen
MIPUPOAHON Cpenou, st
MOBBIIICHUS YPOBHS
3KOJIOTHYECKON KYJIbTYpHI,
0CO3HaHMS IT100ATBHOTO
XapakTepa KOJOTHIECKUX
npoOJeM U MyTel uX pereHus
MOCPEICTBOM METO/I0OB XUMUH,
9KOJIOTUYECKOTO MBIIUICHUS,
YMEHUS pYKOBOJICTBOBATHCS UM B




IMO3HaBaTEIILHOM,
KOMMYHUKAaTUBHON U COLIUAIILHON
MpaKTHKE.
bubnuoreka
BemecTBa 1 xuMuaeckue HOK
1.3 15 1 i
peakuuu https://m.edsoo.r
u/7f41837c
Hroro o pasneny 25
Pa3nen 2. BaxkHeiilime npeacrtaBuTe1d HEOPraHMYeCKNX BelleCTB
bubnunoreka
Boznyx. Kucnopon. [Tousitue 06 LHOK
2.1 6 i
OKCHJIaX https://m.edsoo.r
u/7f41837c
bubnuoreka
Bonopoa.Ilonsitue o kucnorax u LHOK
2.2 8 1 )
COJISIX https://m.edsoo.r
u/7f41837c
bubnuoreka
OCHOBHBIE KJacChl [HOK
2.3 . 11 1 1 )
HEOPraHUYECKUX COCTUHECHUI https://m.edsoo.r
u/7f41837c
bubnuoreka
Bona. PactBopsl. [lonsitue 06 [HOK
2.4 5 1 1 )
OCHOBAHUSX https://m.edsoo.r
u/7f41837c
Hroro no paszneny 30
Pasnen 3. [lepunoanueckuii 3axkon u [lepuoanyeckas cucrema xumudecknx 3j1emeHToB /I. . MenaeneeBa. CTpoeHue aToOMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN
[Iepnonnueckuil 3aK0H 1 bubnuoreka
3.1 Ileproauueckas cucrema 7 I[HOK
XUMH4YecKkux 3aementos JI. U. https://m.edsoo.r
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Menpene-eBa. CTpoeHue aToma

u/7f41837c

bubanoreka
Xumuueckas CBS3b.
LHOK
3.2 OKUCIUTEIILHO- 8 )
. cve https://m.edsoo.r
BOCCTaHOBHUTEJIbHBIC PEAKIIHH u/7f41837C
bubauoreka
LHOK
Hroro no pasneny 15 https:/m.edso0.r
u/7f41837c
Pa3zpen 4. HazBanue
Hroro 0
bubanoreka
LHOK
Peseperoe Bpems 0 https://m.edsoo.r
u/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 20

ITPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE
Kontpo
Ne HaumeHoBaHue pa3jie/ioB u IpakrTu (uudpoBbie) Buabl 1eiTeJJbHOCTH 00y4aIOIINXCS €
Jb .
n/n TeM MPOrpaMMbl Bcero qyecKHe o0pa3oBaTe/ibH yueToMm padoueii mporpaMMbl
HbIE
padoThI ble pecypchl BOCIIUTAHUA
padoThI
Pa3znea 1. BemecTBO M XUMHYeCKHEe peaKun
bubnuoreka LIEHHOCTHOT'O OTHOILIEHHUS K
[ToBTOpEeHuEe U yriayonenue OK
. OTE€YECTBEHHOMY KYJILTYPHOM
1.1 3HAaHUH OCHOBHBIX Pa3IClIOB 5 1 1 Y KyIeTyp Y
https://m.eds00.ru | HCTOPUYECKOMY U HAYIHOMY
Kypca 8 kiacca
[7f41a636 HacJIeIUI0, TOHUMAaHHs 3HAUCHUS
XUMHYECKON HAYKH B KU3HU
COBPEMEHHOTO 00IIEeCTBAa, CITOCOOHOCTH
BJIQJIETh JOCTOBEPHOI MH(pOpMaIHeii o
MEPEIOBBIX TOCTUKEHUAX U OTKPBITUIX
MHUPOBOU U OT€YECTBEHHON XUMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUSAX 00 yCTpOHCTBE MUpPA U
bubnunoreka
oO11ecTBa; MpeACTaBIEeHUS O
OcHOBHBIE 3aKOHOMEPHOCTH IIOK
1.2 . 4 COLIMATIbHBIX HOPMaXx U MpaBuiIax
XUMHUYECKUX peaKiui https://m.edso00.ru .
MEKIIMYHOCTHBIX OTHOIIICHUH B
[7f41a636

KOJUIEKTHBE, KOMMYHUKATUBHON
KOMIICTEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, Y4eOHO-HCCIIeI0BATEIbCKOM,
TBOPYECKOU U IPYTUX BUAAX
ACATCIIBHOCTHU, TOTOBHOCTHU K
Pa3HOOOpPa3HOW COBMECTHOM
JESITEIbHOCTH TPU BBIMOJHEHUN



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

y4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIIIOJIHEHUHM XUMHYECKUX
9KCIIEPUMEHTOB, CO3/IaHUU Y4EOHBIX
IIPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHMMAaHUIO U B3aUMOIIOMOLIH B
MIPOIECCE ITOM YIeOHOM NeSTEIILHOCTH,
TOTOBHOCTHU OLICHUBATH CBOE IIOBEACHUE
Y IIOCTYIIKM CBOMX TOBAapUUIEH C
MO3UIIMA HPABCTBEHHBIX U MIPABOBBIX
HOPM C Y4E€TOM OCO3HAHUS
MOCJIEJICTBUM MMOCTYIKOB;
MHUPOBO33PEHUYECKHE MPEACTABICHUS O
BEILECTBE U XUMUYECKON pPEAKIUH,
COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U
COCTABJISIFOLIME OCHOBY ISl IOHUMAaHUs
CYIIIHOCTH Hay4YHOU KapTUHBI MUDPA,
MPEJICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTUS PUPOJIBI,
B3aMMOCBS35X YEJIOBEKA C PUPOIHOMN
CpEeNo, O POJIM XUMUU B IIO3HAHUU
3THUX 3aKOHOMEPHOCTE;
MO3HABATEJIbHBIE MOTHUBBI,
HaIlpaBJICHHBIE Ha IOJy4YE€HHUE HOBBIX
3HAHUHW IO XUMUU, HEOOXOAUMBIC IS
00BsICHEHUS HAOIIOAAEMBIX MTPOLIECCOB
U SIBJICHMI, IO3HABATEILHOM,
UH(POPMALIMOHHOM U YNTATEIbCKON
KYJbTYpbI, B TOM YUCJIE€ HABBIKOB
CaMOCTOSITENILHOM pabOThI ¢ yUeOHBIMU




TEKCTaMH, CIIPaBOYHOM JINTEpaTypoH,
JOCTYIHBIMU TEXHUUYECKUMHU
cpeAcTBaMu MH(MOPMALMOHHBIX
TEXHOJIOTUIl; UHTepeC K 00YUYEHUIO U
IIO3HAHUIO, JIF0O03HATEIIBHOCTD,
TOTOBHOCTb U CIIOCOOHOCTB K
camM000pa30BaHUIO, IPOSKTHON U
HCCJICIOBATCIBLCKOMN ACITCIILHOCTH, K
OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH
U YPOBHS 00y4€HUs B lalbHEHIIIEM;
OCO3HaHME IEHHOCTH KU3HH,
OTBETCTBEHHOI'0 OTHOIIEHUS K CBOEMY
3]10pOBbI0, HEOOXOAUMOCTH
coOuroIeHHst TTpaBHiI 0€30MTACHOCTH TIPH
oOpaleHuu ¢ XUMHYEeCKUMU
BEIIECTBAMH B OBITY M peallbHOU
KHU3HHU; UHTEPEC K MPAKTHIECKOMY
u3y4yeHuIo npodeccuii u Tpyna
Pa3IMYHOTO PoJIa, YBaXKEHUE K TPYAY U
pe3yibTaTaM TPYAOBOH JesTeIbHOCTH,
B TOM YHCJI€ HA OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAHUN T10 XUMUH,
OCO3HAHHBII BBIOOP MHIWBUTyaIbHOM
TPaeKTOPUH MPOIOTDKEHUS
00pa3oBaHus C yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XHUMHH,
0O0I1IeCTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCIemH oMl
npodecCHOHATBLHOM 1eATETbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHIA,




TOTOBHOCTb aJaliTUPOBATHCS B
npogeccuoHaIbHOH cpele;
9KOJIOTUYECKH Iies1ecoo0pa3Hoe
OTHOILEHHE K IPUPOJE KaK HCTOYHUKY
KHU3HU Ha 3emiie, OCHOBE e¢
CYLIECTBOBaHMsI, IOHUMaHKUE LIEHHOCTH
310pOBOro U Oe3omacHoro oopasa
YKU3HU, OTBETCTBEHHOE OTHOLIEHHUE K
COOCTBEHHOMY (PU3UUYECKOMY U
ICUXUYECKOMY 370pPOBbIO, OCO3HAHUE
LIEHHOCTH COOJIIOJICHUSI ITPABUII
0e30I1aCHOro MOBEACHUS MpHU padboTe ¢
BEILIECTBAMH, a TAKXKE B CUTYyalUsX,
YTPOXKAIOLIUX 3/10POBBIO U )KU3HU
JIOJIeH; cIOCOOHOCTH MPUMEHSATH
3HAHHUS, IOJy4aeMble IPU U3YyUEHUH
XUMUH, JUIsI pEIICHUs 3a]a4, CBA3aHHbIX
C OKpY>Karolllel NpUpOIHOU CpelloH,
JUISl TIOBBIILIEHUS] YPOBHSI
9KOJIOTMYECKOH KYJIBTYpbl, OCOZHAHHUS
r7100aIbHOTO XapakTepa 3KOJI0rMYECKUX
npo0JieM U IyTel X peleHus
[IOCPEJICTBOM METOJIOB XUMHUH,
9KOJIOTHYECKOT0 MBILIUICHUS, YMEHUS
PYKOBOJICTBOBAThCS UM B
MI03HABATENbHOW, KOMMYHHUKAaTUBHON U
COLIMAJIbHOW ITPAKTHKE.
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 8 kiacc/ Epemun B.B., Ky3pmenko H.E., JIpo3noB A. A. u apyrue;
nox penakiueit Jlyauna B.B., AkiinonepHoe o6miectBo «M3aaTenbcTBO
«IIpocBenienue»

» Xumus, 9 kinace/ Epemun B.B., Ky3smenko H.E., /Ipo3nos A. A. u apyrue;
nof penakuuei Jlynuna B.B., AkimonepHoe oOmiectBo «M3aaTenscTBO

«ITpocBenieHue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka IJOK
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