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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHH Ha YpOBHE OCHOBHOT'O 00IIer0 0Opa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenactaBieHHBIX B ®I'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHIENLUU IpenojaBaHus y4eOHOro mnpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit deaepanum.

[TporpamMa mo XumMuM Ja€T NpeACTaBICHUHE O MLesaX, oOmedl crpareruun oOydeHus,
BOCIIUTaHUSI M Pa3BUTHUA OOYYAIOIUXCA CPEACTBAMHM y4eOHOro IpeAMETa, YCTaHaBJIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IIPEyCMATPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTh
U3YYEHHUS XUMUU C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKU y4E€OHOIO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaessieT BO3MOXKHOCTH MpeaMeTa s
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHMsI OCHOBHOM 00pa3zoBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011er0 00pa3oBaHus, a TakKe TpeOOBaHU K pe3ysbTaTaM 00ydeHHs] XUMHUH
Ha YpOBHE Lelel H3ydyeHUs MpeaMeTa U OCHOBHBIX BHUJIOB Y4eOHO-IIO3HABATEJIbHOM
JEeSITeIbHOCTH 00YUaroIIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMS.

3HaHHE XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00ydarolerocs, ero
NPECTaBICHUN O MATEPUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAILIECHUAX SHEPTUU U 00 HBOJIIOLMHU BELECTB B IPUPOJIE, O MYTAX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
SHEPreTU4ecKoi, MUIIEBOM U IKOJIOTMUECKON Oe30MaCHOCTH, IPOOIIEM 3/IpaBOOXPAHEHHMSL.

N3yuenune xumuu:

CHOCOOCTBYET peaju3alliM BO3MOXHOCTEH M camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHATBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00ydaromuxcs,
HaBBIKOB ~HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
MpoeCCHOHAIBHON JESTEIHHOCTH,

3HAKOMHUT €O CHeUU(UKON HAaydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IE€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIUXCs;

CHocOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHT CBOM BKJIAJ B HKOJIOTMYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU 0OecredyMBaroTCsl CHElU(UKON colep:kaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPaKeHHEM
0a30B0il HAyKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOCHUE
00y4aroIKUMHUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUI OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOrpaMMbl MO XUMHHM c(HOpMHpOBaHa Ha OCHOBE CHCTEMHOIO
nonxona kK e€ mzydenuro. CopepixaHue CKJIQJbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM



JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckol peakuuu. OOe 3T CUCTEMBbI
CTPYKTYPHO OPTraHU30BaHbl MO TMPUHIMITY MOCJIEI0BATEILHOTO PA3BUTHUS 3HAHWW HAa OCHOBE
TEOPETUYECKUX NPEACTaBICHUN PA3HOTO YPOBHSI:

— @TOMHO--MOJIEKYJIIPHOTO YYE€HHsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTUUECKON JUCCOIUAIINH BEIIECTB B paCTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJIHOTO YpPOBHSA K JpPYromy,
BBITIONHSST (DYHKIIUM OOBSCHCHUS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHSI M BO3MOXHOCTEU
IIPAKTUYECKOr0 IPUMEHEHHUS U ITOJIy4YEHUs U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOLLIEHUSI K HAYYHOMY 3HaHUIO U METOJaM MO3HaHus B Hayke. M3yyeHue xumuun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buomnorus. 5-7 knaccel» u «Duzuka. 7 Kiacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOHM KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIO)KEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB M XUMUYECKHX PEaKIuil, B
dbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATEIbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MO3HABATENIbHON U y4eOHO-UCCIIEA0BATEIbCKON NeATeIbHOCTH, OCBOGHUHU MPaBHUI OE30MacHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0oO0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
MpPUOOPENTHN TaKUe LIETH, KaK:

— (opMHUpOBaHUE MHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIONIUMCS YCIOBHSM KU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOW ~ IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IIO3HaHUS,
(GbOopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIMX MPUOOPETEHUIO OO0YYaIOLIMMHCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 Pa3IMUHbIX BUJOB J€STEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh M OLICHUBATH SIBICHUS OKPYKAIOLIEro MUpPA, MCIONb3ys 3HAHUS U
OTBIT, TOJYYCHHbIE MPU H3IyYCHUH XUMHUHU, MPUMEHATh HX TNpPU pElIeHUH MmpodieM B
IIOBCEIHEBHOM JKU3HU U TPYIOBOH EATENBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA i1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYKAOIIEH MPHUPOTHON
Cpenpl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOITIO M CAMOBOCITUTAHHUIO
HA OCHOBE YCBOGHHUS OOINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npouiIs ¥ HANPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO1miee 4nciio 4acoB, OTBEACHHBIX Ul M3YYEHUS XMMHUU Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanmus, coctaisieT 136 gacos: B 8 kinacce — 68 yacos (2 gaca B Hejeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHavajbHBIEe XMMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. lTema u
BeniecTBa. Dus3nueckue CBOWCTBA BEIECTB. ArperarHoe cocrosHue BeuniecTB. [lonsatue o
METO/ax MMo3HaHMs B XUMuU. YncTele BemecTBa u cMecu. CrnocoObl pa3/ieieHus: cMecei.

ATOMBI M MOJIEKYJbl. XHMHYECKHE 3JIEMEHTbl. CHUMBOJIBI XMMHMYECKHX JJIEMEHTOB.
IIpocTeie u Cll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBast 1011 XUMHUYECKOI'O JJIEMEHTA B COEMHEHHH.

KommmuectBo BemecrBa. Monbs. MonsipHas macca. B3anMoCBA3b KOJIMYECTBA, MACChl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérsl no popmysiaM XUMHUUECKUX COCTUHEHUH.

dusnyeckue M XMMHUYECKHE SBICHMs. XUMUYECKass peakuus MU €€ INPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIeCTB. XUMHUYecCKUe ypaBHeHUs. Kimaccupukanus XMMHUYECKUX peakuuit
(coemuHeHus, pa3I0oKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMU
oOpateHust ¢ 1abOpPaTOpHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCaHWE (PU3NICCKUX CBOHCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOIOJeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCALlUsl BOJbI) 1 XUMHUYECKUX (TOpEeHUe CBEYH,
IPOKAJIMBaHUE MEAHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) sIBJIeHUH, HabI0eHne
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aUMO/IEICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMojeicTBue sxenesa ¢ pactBopoM comu menu (ll), m3ydenue crnoco6oB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIAPUBAHHE, JUCTUIUISLIMS,
XxpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pe3yNbTaToOB MPOBENEHUS OIbITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAaHEHUsS MAacChl, CO3JaHUE
MoIesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 25IeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue kucnopoja B npupoje, pU3nueckue 1 XuMHUUYECKUe CBOWCTBA (PEaKLUU TOPEHus).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aljioTporHas MOAU(pUKALUs
KHCIIOPOJIA.

TemoBoil 3(dexT XuUMHYECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
OHAOTEPMUYECKUE peakuuu. TOomauMBO: yroib M MeTaH. 3arpsi3HEHHE BO3AYyXa, YCHUJICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. Haxokaenue Boxopoaa B IPHUPOE,
¢u3nUeckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0bI MoTydeHusi. KHCIoThl U com.

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

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsie u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas /0l BELIECTBa B



pactBope. XHUMUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJEC U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYHMCTKA
IPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneoOpa3yroiue (OCHOBHBIC, KUCIOTHEIE, aM(OTepHBIC) U HecolieoOpa3yromue. HomeHnkiarypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanus. Krnaccudukanuss oOcHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3znueckMe M XUMHUYECKHE CBOWCTBa OcCHOBaHWMU. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kucinor. @u3nueckue 1 XUMHUECKUE
cBorcTBa KUCHOT. Panx akruBHoctr MetaiuioB H. H. bekerosa. Ilosrydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJIEH.

['eneTnueckast CBA3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeeNieHUue COJEp)KaHUs KUCIOpOoJa B BO3AyXe, MOIyYeHHUE, COOMpaHUe,
pacro3HaBaHWEe M HM3yYEHUE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS U INpPEKpallleHusl ropeHus (moxkapa), 03HaAKOMJICHUE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, pacliO3HaBaHHE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcuaom wmemu (1)
(BO3MOYKHO HCITOJIb30BAHHE BHJICOMATCPUAIIOB), HAOIIOJCHIE 00Pa3IOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PAacCTBOPEHHUS BEIIECTB C Pa3IM4HON pPacTBOPUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C OINPEAEIEHHOM MaccOBOM J0Jiel pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KalblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEAOBAaHHE OOpa3llOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJr0IeHue M3MEHEHMs OKpAacKd MHAMKATOPOB B PacTBOpax KUCIOT U HIEJoYel, U3ydeHue
B3auMojieiicTBuss okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KUCIOT C MeETaUIaMH,
peakuui HEUTpaau3aluM, IOJIY4eHHUE HEPAaCTBOPUMBIX OCHOBAHMWM, BBITECHEHHWE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJU, pELIeHHE IKCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMe «Bakuelime
KJIACChl HEOPTAHUYECKUX COETUHEHUI.

Ilepuoauyecknii 3axoH u Ilepuognyeckass cucrema xumudeckux siementros JI. M.
Menpaeseea. Ctpoenne aToMOB. XUMHYECKasi CBSAI3b. OKHCIUTETbHO-BOCCTAHOBHTEIbHbBIC
peaknuu

[lepBble MOMBITKM KJIAcCU(PUKALMKM XUMHUYECKHUX djeMeHToB. IloHsTHe o rpynmax
CXOJHBIX 3JIEMEHTOB (IIE€JIOYHBIE U IIETOYHO3EMENbHBIE METAJUIbI, TaJOr€Hbl, UHEPTHBIE ra3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

[lepuonnueckuii 3akoH. llepmoamyeckass cucrtemMa xumuueckux i3nemeHtoB [ U.
MenneneeBa. Koporkonepuognas u juHHONepuoaHas (opmbl Ilepuoanueckoit cucteMbl
xumuueckux osnemeHtoB JI. M. Mengeneesa. Ilepuonst m rpymnmbl. DU3HMYECKUH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPUOJIA U TPYIIIBI AIIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIX szaep. M3zorombl. Onexktponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB INepBBIX 20 XUMHUECKUX 3JIeMeHTOB [leproanyeckoi cucTeMbl
. W. MeHnneneeBa. XapakKTepUCTUKAa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHU pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKHUX CBOMCTB I10 IpyNIaM M NepruoJam.

3nauenue [lepuonnueckoro 3akoHa u Ilepuonuyeckoil CUCTEMBI XUMHUYECKUX JIEMEHTOB
JUIsL pa3BUTHS HAyKu U npakTuku. 1. 1. MenaeneeB — yu€Hblil U TpakJaHMH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBs3b.

Crenenp  okucinenus. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3lOB BEIIECTB METAUIOB M HEMETAIJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
IIMHKa C pacTBOpPaMHU KHUCJIOT U ILIEI0YEH, IPOBEIECHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpeHUE, pEakuy pas3yioKeHNs, COETUHEHMUS).

Mesxxcnpeomemmuuie ceasu

Peanuzanus MexnpenMeTHbIX CBSA3€H MpHU U3YYEHUHM XMMHUHU B 8 KJlacce OCYILIECTBISETCA
yepe3 HCIIOJIb30BAaHME KakK OOLIMX eCTECTBEHHO--HAYYHBIX TOHATUN, TaK W MOHSTHIA,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/I€IIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUSA: HAYYHBIH (DaKkT, TUIOTE3a, TEOPHUS, 3aKOH,
aHamM3,  CHHTE3,  Kiaccu(uKauusi,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, B3JEKTPUUYECKUN 3apsl, BELIECTBO, TeJIO0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, a3, (PU3WYECKHUE BETUYMHBI, SAMHHIIBI U3MEPEHHUs, KOCMOC, MIIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusa: armocdepa, ruzapocdepa, MUHEpasbl, TOpPHbIE TMOPOIBI, MOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuUMH4Yeckux osyemeHtos [l M.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
DJIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAVWHEHHH B COOTBETCTBHM C
II0JIO’KEHUEM 2JIEMEHTOB B [leproandeckoli cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJBI XUMHUYECKOW CBSA3M. THUIBI KPUCTAIUIMYECKHUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEHMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJlacCaM HEOPraHMYECKHUX COEIMHEHUH, TeHeTH4YecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYacCTBYIOUIMX B pEaKIUH BEUIeCTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTaau3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTe o ckopocTH xuMudeckoi peakuuu. [loHarue 06 oOpaTUMBIX M HEOOPATHMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOTeHHBIX M TeTEepPOreHHbIX peakuusx. [lonstue o



karanuse. llomarme o XxumuueckoM paBHOBecHU. DakTOphl, BIHAIOIIKME HA CKOPOCTh
XUMHYECKON pEeaKIMU U TIOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, SJCKTPOHHBIA OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. COocCTaBlI€HHE YPABHEHMHM OKHCIIMTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopus >IEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUThL. KaTHoHBI,
QHUOHBI. MexXaHu3M JIHCCOLMAlMM BEIIECTB C Pa3jIMYHBIMM BHJAMHU XMMHYECKOH CBS3H.
Crenenp quccounanuu. CUIbHbBIE U CIIa0bIe 3JIEKTPOIUTHI.

Peakiun moHHOro oomeHa. YcloBHsI IPOTEKAHUS pEaKMi MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
NpEICTaBICHUNH 00 3JIEKTPOTUTHYECKOW aucconmranui. KadecTBeHHbIE peakiMy Ha HOHBI.
[TonsaTHE O rUIpONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPIaHMYECKUX BEIECTB —
METaUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAHUE 3aBUCHMOCTH CKOPOCTHM XMMMUYECKOM peakUuu OT BO3JAEHCTBUS pa3IMYHBIX
(bakTOpOB, HCCIIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IpOLEcca AUCCOLMALUN
KHUCJIOT, ILIENoYe U cojeil (BO3MOKHO HCIIOJIb30BAHME BUJEO MAaTEepUalioB), IPOBEJICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TPU3HAKK MPOTEKAHHUS pEaKIii MOHHOro oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpeHHEe, peakUuu pPas3IoKEeHUs, COCJAUHEHUS),
pacro3HaBaHWE HEOPraHMYECKHX BEUIECTB C IIOMOIIBIO Kauye€CTBEHHBIX PEAKLUI Ha HOHBL,
pEellIeHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 1 MX COeJUHEHHSA

OOmast xapakTepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CtpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XvMHYecKHe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTalljlaMH, HeMeTalllaMH,
mienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyu€HHUE,
npuMeHenue. JlelicTBue XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U X HaXO0XJIE€HUE B IPUPO/IE.

OOmast xapakrepuctuka 31aeMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (pu3NyYecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOJIOpPOA, CTpoeHue, (u3NYeckue M XMMUYeckue cBOMCTBa. OKCHJIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKHUE peakiuH,
JeKale B OCHOBE IPOMBIIUIEHHOTO croco0a MoJdydeHUs cepHol Kuciotrel. I[IpumeHnenue
cepHol kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyiabgaTr-uoH. Haxoxnenue
ceppl M €€ COEeIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Ccpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapaktepucThka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUS. A30T, paclpoCcTpaHeHHEe B Npupoje, (Qusmdeckue u
XuMHueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XuMHYecKre



CBOICTBa, noy4yeHue u npumeHeHre. Conu aMMOHUS, UX (PU3HUECKHUE U XUMUYECKHE CBONCTBA,
npuMeHeHrne. KauecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT U
cneuuuyeckne). Mcnoapb3oBaHWe HHUTPATOB M COJEH aMMOHHSA B KaueCTBE MHHEPAIbHBIX
ynoopeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKaroleh cpelibl COeIUHEHUSIMU a30Ta (KUCIOTHbBIE
O, 3arps3HEHHE BO3]yXa, MOYBbI M BOA0EMOB). Pocdop, amaoTpornHble MOAUBUKALNN
docdopa, duzndeckue n xumuieckue cpoiictBa. Oxcup dochopa (V) u pochopnas kucmnora,
dbusznyeckue M XHUMHUYECKHE CBOWCTBa, moiyueHue. Vcmonb3zoBanue QochaToB B KadecTBe
MUHEPATBHBIX YIOOPEHHIA.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue U XuMUIecKue cBoicTBa. Ancopouus. KpyroBopotT yrieposaa B mpupoe.
Oxcuapl yraepona, ux GU3NYEeCKue U XMMUYECKHE CBOMCTBA, JICHICTBHE HA KUBBIE OPTaHU3MBI,
HOJTyYeHHE U MPUMEHEHHE. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTEe3a TII00AIbHOTO TMOTEIUICHUS KJIMMaTa, MapHUKOBBINA 3QQeKkT. YroibHas KUCIOTa U e
conmu, uX (PU3MYEecKHMe M XHMMUYECKHE CBOMCTBA, IMOJIyueHHE W TNpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. Mcmonp3oBanume  kapOoOHaToB B OBITY, MEIUIIMHE,
IPOMBIIIJICHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHayanpHbBIe TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTUHEHUSX YIIIepoja
(MeTaH, 3TaH, JTHWJEH, AaleTWJICH, ATAHOJ, TJHIEPHH, YyKCyCHas Kuciora). IIpupogHbie
UCTOYHUKH YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA Ta3, HE(PTH), MPOAYKTH HX TNEepepabOTKu
(OeH3uH), uX poJib B OBITY U MPOMBIILIEHHOCTH. [IOHATHE 0 OUONOrMUECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeJIOBeKa. MarepuallbHOE EIHUHCTBO
OpPraHMYECKUX ¥ HEOPTaHMYECKUX COCTUHEHHIA.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IMOJTY4YE€HHE U TPUMEHEHHE.
Coenunenus kpemMHusi B mpupone. OOmme mnpencrasieHuss o0 okcunae kpemuus (V) u
KpeMHHEBOH KkuciaoTe. CHIIMKATHI, UX UCIOJIh30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEeHT, OeToH, jxene300eToH. [IpoGiemsl
0€30I1aCHOT0 MCIIOJIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIOJIb30BaHUE BHJEOMATEPHANIOB), O3HAKOMJIEHHE € O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAaKOMJICHHE ¢ oOpasnmamMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIh30BaHUE
BHUJICOMATEPHAIIOB), HAOMIOJEHWE TMporecca OOyriauBaHWUsS — caxapa TMOJ  JICHCTBUEM
KOHIEHTPUPOBAHHON CEPHOI KHCIOTHI, U3yYeHHE XUMUYECKUX CBOWCTB pa30aBICHHOMN CEpHOI
KHCJIOTHI, TIPOBE/ICHIE KauyeCTBEHHOW pEeaKIMH Ha CyiIb(paT-WOH M HaOIIOJCHHWE NMpHU3HaKa e&
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMM a30Ta, (ocdopa U HUX COeTMHEHHH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAJIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
Ka4eCTBEHHBIX pEaKIMd Ha HMOH aMMOHMA U (ocdar-uoOH M H3y4YEeHHE MPHU3HAKOB UX
MPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCTIOJIF30BaHUE BHUICOMATEPUANIOB), M3YYEHHE MOJENeH KPHUCTAIUTMUECKUX PEImETOK anMasa,



rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTrasa, MoJydeHHe, COOMpaHue, pacrio3HaBaHUE
Y U3yYCHHUE CBOWMCTB YTJIEKHCIIOTO ra3a, MPOBEICHHE KAaUYeCTBEHHBIX PEAKIM HAa KapOOHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE IMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKAaTHOM MPOMBILUJIEHHOCTH, PELICHUE SKCIEPUMEHTANBHBIX 33/ad Mo TeMe «Baxuenmme
HEMETAJIJIBI M UX COCTUHCHUS.

MeTajiibl M MX COeIHMHEHHS

OOmas XapakTEepPUCTHKAa XWMHUYECKHX JJEMEHTOB — METAUIOB HAa OCHOBAaHWUU HX
nosnoxkeHus B [lepuonuueckoit cucteme xumudeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBs3b M METAJUIMYECKas KpUCTAJUITMYecKas
pemiéTka. DIEKTPOXUMHUYECKUN psifl HanmpsbDKeHUH MeTauioB. Du3nueckue U XUMHUYECKHe
cBoiicTBa MeTayioB. OOmmMe crocoObl MONMy4YeHHsT MeTaUIOB. [[OHATHE O KOPPO3UU METaIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTallb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[llenounbie MeTaswibl: nookeHue B [lepuoanyueckoit cucteMe XUMUYECKUX AJieMeHTOB /1.
N. MengeneeBa, cCTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupojae. Pu3ndeckue M XUMUYECKHUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayus). OKCUIBI M THAPOKCHIBI HATPpH U Kanus. [Ipumenenune
IIECIIOYHBIX METAILIOB M UX COCIUHCHHI.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJoxkeHue B [lepuogmueckoit
cucreme xumuueckux 3nemeHToB [[. M. MeHneneeBa, CTpOCHME UX aTOMOB, HAXOXICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanmbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XuMUYECKHUE CBOMCTBA
anmroMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH/IA ATFOMHHHSI.

Kenezo: mnonoxenune B Ilepuonnueckoir cucreme xumuueckux »snemeHtoB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXAEHUE B Npupoae. PU3nvecKue U XUMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeupl u conu skenesa (I1) m xenesa (lll), ux cocra, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMHU,
U3YYEHUE PE3yIbTAaTOB KOPPO3UH METAJIOB (BO3MOXKHO HCIIOJNBH30BAaHHE BHAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPHUS C BOJOH (BO3MOYKHO UCTIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUICOMATEPHANIOB), MPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajbIlvs, aFOMHHUS, ITUHKA, xene3a (Il) u xenmesa
(1), meau (1), HaOMrOIEHUE U ONMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJlisg ¥ KaJbIus (BO3MOXKHO HCIIOJI30BAaHUE BUICOMATEPUAJIOB), UCCIAEIOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BakHelIIne MEeTaIIBl K UX COCAUHCHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa u Marepuaibl B MOBCEIHEBHON JKM3HU YelloBeKa. be3omacHoe MCHob30BaHUE
BEIIECTB M XWMHUYECKHX peakiuii B OwiTy. [lepBas momMomp NpW XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.



XUMHYECKOE 3arpsi3sHECHUE OKPYKAIOIIeH cpepl (MpeaeinbHas J0MyCcTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii Ixcnepumenm:

U3ydeHrne o0pa3IoB MaTepHaIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPHUAIIBI).

Mesncnpeomemnuie ceasu

Peanu3zanus MeXNpeIMETHBIX CBSA3EH MPU U3YYCHUU XUMHM B 9 Kilacce OCYLIECTBIISIETCA
4yepe3 MCIOJb30BAaHUE KaK OOIMMX ECTECTBEHHO-HAYyYHBIX IIOHATHH, TaK U TOHSATHH,
SIBJISIFOIIMXCSl CHCTEMHBIMU JUIS1 OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC TOHATHUSA: HAay4YHBIM (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHanms, CHUHTE3, KIIacCU(pUKALS, MEPUOIUYHOCTb, HaOJII0ICHHUE, AKCIIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOICITb, IBJICHHE, TAPHUKOBBINA YPPEKT, TEXHOJIOTHSI, MATCPUAITHL.

®dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUN 3apsj, TMPOBOAHUKH, MOJYIPOBOJHUKH,
JUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHCTAUIMYECKAs pPEIMIETKa, CIUIaBbl, (U3UUYCCKHUE BEIUYUHBI,
SJIMHUIIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpajIbHbIE YAOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUSI IPOrPaMMbl OCHOBHOI'O OOILIEro 00pa30BaHUs
JOCTUTAIOTCS B X0/ 00yYEHHsI XUMHHU B €IUHCTBE YICOHOM U BOCIUTATEIILHOM JICATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMU  POCCUHCKMMH  COLMOKYIbTYPHBIMH M  JIyXOBHO-
HPABCTBCHHBIMU LICHHOCTSIMH, TPHHATHIMU B OOIIECCTBE MpaBHJIAMH ¥ HOPMAaMH MOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS M COLIMAIN3ALNH 00YYAIOIIIXCSL.

JInuaOCTHBIC PE3YyIbTaThl OTpaXarOT T'OTOBHOCTH OGy‘IaIOH.[HXCSI PYKOBOACTBOBATHLCHA
CUCTEMOM ITIO3UTHBHBIX IOEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCIUPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJIE B YaCTH:

1) NIaTPpHOTHYECKOT0 BOCTUTAHUS:

LICHHOCTHOT'O OTHOLICHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY
HACJIC/IMI0, TIOHMMAHUsl 3HAYCHUS XMMHYECKOW HayKd B JKU3HH COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIAJICTh JOCTOBEPHOH MH(pOpMAIKEH O MEePeIOBbIX JOCTIIKCHUSIX U OTKPBITHSIX
MHPOBOM U OTCYECTBCHHOH XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOHCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MNpeaACTaBJICHHUA O COLNUMAJIBHBIX HOpMax MW IIpaBUIaX MEKIMYHOCTHBIX OTHOIIEHUH B
KOJIJICKTHUBCE, KOMMYHI/IKaTI/IBHOf/'I KOMIICTCHTHOCTH B O6HI€CTB€HHO HOHC3HOﬁ,
y4eOHO-UCCIIEI0BATEICKOM, TBOPYECKON M JPYruX BHAAX JCATEIBHOCTH, TOTOBHOCTH K
pa3HO0Opa3HOI COBMECTHOM ACATEIBHOCTH IIPH BBIIOJIHEHUH YYeOHBIX, TO3HABATEIbHBIX 33/1a4,
BBIIIOJIHCHUH XMUMHYECKHX 3KCICPHMEHTOB, CO3JaHHU YYEOHBIX IPOCKTOB, CTPEMJICHHS K
B3aUMOIIOHMMAHHIO W B3aHMMOIIOMOIIM B IPOIIECCE ATOH y4eOHOW NeSTeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEIEHHE M IOCTYIKH CBOMX TOBapvIIed C TO3WIMM HPABCTBEHHBIX H
MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCHEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHPOBO33PCHYECKUE  MPEJACTABICHUS O  BEHMIECTBE W XUMHYECCKOW  PEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKM W COCTABISAIOIINE OCHOBY JUIS
NOHUMAHUSI ~ CYIIHOCTM HAy4YHOW KapTUHBI MHpa, MPEACTaBIECHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOIBI, B3aMMOCBS3SIX YEIOBEKa C MPHUPOJHOIN Cpeloid, 0 poiH
XMMHUH B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEIH;

NIO3HABaTeIbHBIE MOTHBBI, HAIllPaBJICHHBIC HAa IOJyYEHHUE HOBBIX 3HAHUH MO XUMHH,
HEOOXOUMBIE JIsi OOBACHEHHS HAOJI0aeMbIX TPOIIECCOB W SBJICHUM, IMO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CAaMOCTOSITENIbHOM pabOThI
C y4eOHBIMHU TEKCTaMHM, CIIPAaBOYHOI JUTEpaTypod, NOCTYMHBIMU TEXHHUYECKHUMH CPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOYYEHHUIO M TO3HAHWIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOM M UCCIENOBATEIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOOPY
HAIpaBJICHHOCTH U YPOBHS 00y4YeHUs B AajbHEHIIEM;

4) ¢hopMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHUE LECHHOCTU JXWU3HHU, OTBCTCTBCHHOI'O OTHOMICHHUA K CBOEMY 3I0POBBIO,
YCTAHOBKM Ha 3JI0POBBI 00pa3 JKU3HH, OCO3HAHWE TIOCICACTBHIA W HENPHITHEC BPEIHBIX



MPUBBIYEK (YMOTPEOJICHUST AIKOTOJS, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBui 0€30MacHOCTH NpU OOpalleHHMH ¢ XMMHUYECKHMMM BEUIeCTBaMH B OBITY U peaJbHOMN
YKU3HU;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO MPO(EcCHii  Tpya pa3IudHOro poJia, yBaXKEHHUE K
TPpyLy U pe3yJapTaraM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE HAa OCHOBE NPUMEHEHUS
OPEIMETHBIX 3HAHUA 1O XUMHH, OCO3HAaHHBIM BBHIOOP WHIMBUAYAIbHOW TPaeKTOPUU
POJODKEHUsST 00pa3oBaHUs € Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEeATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MTPO(ECCHOHATBHON Cpejie;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK MCTOUYHUKY KHU3HH Ha 3emile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOTO W OE30MacHOTO 00pa3a KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil OE30MacHOTO MOBEACHUS IpU paboTe ¢ BElleCTBAMU,
a TaK)K€ B CUTYyAlUAX, YIPOKAOLIKX 30POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPENO, ISl MOBBILICHUS! YPOBHS 3KOJIOTUYECKOMN
KYJBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUIECKUX MPOOJIEM U MyTed WX pelIeHUs
IIOCPEACTBOM METOJIOB XMMMH, FKOJIOIMUYECKOTO MBILUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
II03HABATEJIBHOM, KOMMYHUKATUBHOMN M COLMATIbHOM IMPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATbHI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE ISl (POPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUIN, TUHOoTe3a, (aKT, CHCTEMa,
Ipoliecc, SKCIEPUMEHT U JIPYroe.), KOTOpble UCHOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPEeAMETOB (hOpMUPOBATH NMPE/ICTaBICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe AelicTBUS

ba3oBble JlornyecKkue AeicTBUA:

YMEHMSI HCIOJIb30BaTh MPHUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUW 3HAHUMU:
pacKpbIBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH WX XapaKTepHbIE TPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTUMH MOHSTHUSAMH), UCIIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUM IS KJIacCUPHUKAIUU
XUMHUYECKHMX BEIIECTB U XMMHUECKUX PEaKlui, yCTaHaBIUBaTh MPUYMHHO-CIIEJICTBEHHBIE CBSI3U
MeX1y 00BEKTaMH U3YyUEHHUsl, CTPOUTH JIOTUYECKUE PACCYXKIeHUs (MHAYKTUBHBIE, IeAYKTUBHBIE,
10 aHAJIOTHH), JeNIaTh BBIBOJBI U 3aKIIIOUEHUS;

yMEHHUE NMPHUMEHATh B NpOLecCe MO3HAHUS MOHATHS (IpeIMETHbIE M MeTalpeIMEeTHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XUMHH, HPeoOpa3oBbIBATH IMIMPOKO
IpUMEHSeMble B XUMHH MOJIENIbHBIE MPEICTABICHUS — XUMUYECKUNA 3HAK (CMMBOJI DJIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluuud — Npu peleHHH Yy4eOHO-
MO3HABATENIbHBIX 3a/a4, C Y4€TOM OTHUX MOJEIbHBIX TNPEICTABICHUN BBIBIATH U
XapaKTepu30BaTh CYLIECTBEHHBIE NMPU3HAKH H3YyYaeMBIX OOBEKTOB — XMMHUYECKHX BEIECTB U



XMMHYECKHX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBble nccienoBarebckue 1eiCTBUSA:

YMEHME HCIIOJIb30BaTh IOCTABJICHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTA I103HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHHI;

npuoOpeTeHre OmnbiTa MO IUIAHUPOBAHMIO, OPraHM3allid U MPOBEJICHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAOII01aTh 32 X0A0M IIPOLIEcca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €TI0
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM IPOBEIEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

Pabora ¢ unopmanmeii:

yMeHUE BBIOUPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3INYHBIX BUIIOB
1 GOpM MPEACTABICHHS, IOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble I[0coOus, pecypchl HHTepHeTa), KpPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE IPUMEHSTh pa3IMuHble METObl U 3aIIPOCHI IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHHS y4EOHBIX M IMO3HABATEIbHbIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJaJIeHUE KYJIbTYpO aKTUBHOI'O MCIIOJIb30BaHMS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBHYIO (OpPMY MpenCTaBICHUS
uH(pOpMallUl U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHUE HCMOIb30BaTh M aHAJIU3UPOBaTh B Ipolecce y4yeOHOM M McCiIe0BaTeNnbCKOM
NEeSITeIbHOCTH HH(POPMALIMIO O BIUSAHUY MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHOMN CPEBl.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIC JeHCTBHUSA:

YMEHMsI 3aJaBaTh BOIPOCHI (B XoJe Jauanora M (WIM) IUCKYCCHU) IO CYILIECTBY
oOcyxxgaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBITOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JAEATEIbHOCTH B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JAeJaThb IPE3CHTALUI0 PE3YJbTAaTOB BBIIIOJHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOPHOW pPabOTHl MO MCCIEJOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTa);

YMEHUSl y4eOHOro COTpYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATENIbHON U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTH MPU PELICHUH BO3HMKAIOIIMX MHpoOJieM Ha OCHOBE yuéTa
o0LIMX HMHTEPECOB M COIJIacOBaHMs MNO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBHA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACSITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBAaTh M TP HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATENBHOCTh, BHIOMpPATh
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M I03HAaBaTelIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJISITh WJIM KOPPEKTUPOBATh MPEIJIOKECHHBIA AITOPUTM JEWCTBUM IpU
BBIMIOJTHEHUH 3aJaHUMl ¢ Y4€TOM IMIOJIy4eHHsS HOBBIX 3HAHMH 00 H3ydaeMbIX OOBEKTax —



BCIIECTBAX MU pCaKUUAX, OHCHHUBATHE COOTBCTCTBUEC IMOJTYYCHHOI'O pE3yJibTaTra 3asIBJICHHOM oeiu,

YMEHME HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbIC B YCIIOBUH 3aJaHUM.
HNPEIMETHBIE PE3YJIbTATbBI
B cocraBe npeaMETHBIX pE3yJIbTAaTOB IO OCBOCHUIO 005A3aTEIBHOIO COJEpPIKAHMS,

YCTQHOBJICHHOTO JaHHOM (exepanbHONW pabodell MporpamMMmoi, BBIJIENIAIOT: OCBOCHHBIC

0o0ydJaronuMucs Hay4YHbIC 3HAHHUS, YMEHHsS M CIIOCOOBI JCHCTBUM, crenuduueckue s

HpG,I[MCTHOﬁ obnactu ((XI/IMI/IX», BUJbl OCATCIBHOCTU II0 IIOJTYYCHHUIO HOBOI'O 3HAaHUA, €ro

HHTCpIIpECTALlNH, npeo6pa30BaHmo U IPUMEHCHUIO B PA3JIMYHBIX y‘le6HHX H HOBBIX CUTYyallUAX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX MOHSTHI: aTOM, MOJIEKY1a, XUMUYECKUU
9JIEMEHT, [MPOCTOE BEIIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OAHOpOAHAS U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHAs Macca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas A0S XHUMHYECKOTO
JJIEMEHTAa B COEAUHEHMM, MOJIIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHIIATENIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYEeCKas peaKiusi, Kiaccuukanus
peakuuii: peakliuy COEeAMHEHNUS, peaKLUu Pas3IoKEHUs, pEaKUU 3aMEILEHUS, PEaKIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEAKIUH, TETIOBOM 2P eKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pauyc aromMa, XUMHUYecKas CBS3b,
MOJISIPHAsE M HENOJsipHash KOBAJIEHTHAs CBsSI3b, MOHHAs CBSI3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi I0JIsI BEeIIeCTBA (MPOLIEHTHAsI KOHIIEHTPAIUs1) B pacTBOPE;
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSATUS [TPU ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISl COCTaBi€HMsST (OpMyn BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OTpEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAUHEHMSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1O QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. M. MenaeneeBa: n1eMOHCTPUPOBATH
NIOHMMAHHE TEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB OT HX
nosio)keHuss B Ilepmonmyeckoil cucreme, 3aKOHOB COXPAaHEHHs MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounass moarpynna (b-rpynma)», Manble U OonblINe TMEpUOIbI, COOTHOCHTH
o0o3HaueHus1, KoTopele UMeroTcst B Tabnuue «llepuonnyeckas cucremMa XMMUYECKHX
anemeHToB [I. Y. MeHaeneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHUKAaMH CTPOEHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacrnpeziesieHue X Mo 3JIEKTPOHHBIM CIOSIM);

KJIacCU(UIIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILIOBOMY

sbdexry);



XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB, NOATBEpP)KJAas ONWCAaHWE IpUMEpaMu  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHYECKUX MPEBPALICHUIN B Pa3IUUYHbIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpE, MPOBOJAUTH PACUYETHI [0 YPABHEHUIO XUMUYECKOM peaKIuu;

IIPUMEHATH OCHOBHBIE OIEPALMM MBICIUTEIBHOM JEATEIBHOCTA — AHAJINU3 U CUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMATH3AIHIO, KIAacCU(UKALUIO, BBISBICHUE MPUYUHHO-
-CJIEACTBEHHBIX CBA3€H — JJI1 M3YYECHHs] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKLHUU,
€CTECTBEHHO-Hay4YHbIE ~ METOJbl  TO3HaHWs  —  HaAONMIOJeHWe,  H3MEpeHHue,
MOJICTTMPOBAHKE, SKCIICPUMEHT (peasibHbIN U MBICJICHHBIN);

cleoBaTh IIpaBWJIaM IOJb30BAaHUS XUMHYECKOM TMOCYyI0M U  J1a0OpaTOpHBIM
o0opy/soBaHUEM, a TaKXkKe IMpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMHU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHUIO
U CcOOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOpPOJAAa M KHCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C ONpPENECIEHHON MacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U NIPOBOJUTH XMMHUYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENOYEN U
KHCJIOT C IOMOIIBI0 MHIMKATOPOB (JTakMyc, peHON(TaIeHH, METUIOPAHXK U IPYTHE).

K xonmy oOyuenus B 9 kJjiacce mpeIMETHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

PAacCKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKMX IOHSATHI: XMUMHYECKHM 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHMOH, IIPOCTOE BELIECTBO, CI0KHOE BEMIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUS, XMMHUYECKas peaklHs, XMUMHYECKas
CBSI3b, TEIUIOBON 3((EeKT peakuuu, MOoJb, MOJSIPHBIA 00BEM, pacTBOp, DIEKTPOJIUTHI,
HEBJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAlMs, peakU HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBecHE, OOpaTUMble U HeoOpaTUMblE pEaKlUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE  PEaKIUH,  OKHUCIIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHME M BOCCTaHOBJIEHUE, AJIOTPONHs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYEcKas), KpUCTAJUIMUEcKas pEelETKa, KOpPPO3Hs
METaJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOM peakluH, IPeAebHO JIOIyCTUMas
koHueHrpauus [1/IK Bemecrsa;

WJUIFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMWYECKMX IIOHATUM U IPUMEHATH JTU
MIOHATUS ITPU ONMCAHKMM BEIIECTB U UX MPEBPAILCHUM;

UCMOJIb30BAaTh XUMHUECKYI0O CHUMBOJHMKY JJISi COCTaBJIEHUS (OpMyNn BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OIPENEIATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHMX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAIICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHHMH Mo (opmynam, BHJ XMMHUYECKOH CBs3U (KOBaJEeHTHAasl, MOHHas,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HMOHA IO XUMHUYECKOH
dbopMmyie, xapakTep Cpelbl B BOJHBIX PAcTBOpaxX HEOPraHWYECKUX COETUHEHUH, TUI
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOIO BEILIECTBA;



packpsiBaTh cMbIch [lepuoanueckoro 3akona /I. 1. MenneneeBa u 1eMOHCTPUPOBATH
€ro NMOHMMAaHME: OMUCHIBATH U XapaKTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rJaBHas mnoarpynma (A-
rpymmna)» u «mobounas mnoxarpymnmna (b-rpynma)», Mameie W OOJBIIME TIEPUOJIBI,
COOTHOCHTb 0003HAU€HHs, KOTOphIE HWMEIOTCI B IEPHOAMYECKONW Tabiume, ¢
YUCJIOBBIMU XapPaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YMCiIo AMEKTPOHOB U PACIpeeNieHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B HM3MEHEHHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IMpEeax MajblX MEPUOAOB M TJIABHBIX MOJArPYIIl ¢ YYETOM CTPOECHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUECKUE
peakuuu (110 YMCIy M COCTaBy YYacTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENIeHEH OKUCTICHHSI XUMHUYECKHUX JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATh) OOHIME W CHenu(UYecKHe XHMHUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsl ONMHUCAHUE TPUMEPAMH MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKLIUN;

COCTaBJIATh YPABHEHHUSI DJICKTPOJIUTUUECKON JUCCOUMUALIMU KUCIIOT, HIEJIOYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHa, ypaBHEHUS PEaKlUid,
MOATBEP)KJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEX]y BelleCTBaMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKLUN I1OCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXXHOCTHU
MPOTEKAHUSI XUMUYECKUX TIPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa Mo (opMylie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOM pEaKInu;

coOnrofaTh TMpaBuia TMOJH30BAHHUS XUMHUYECKOW TMOCYIoi u  1abOopaTOpHBIM
o0opy/noBaHUEM, a TakKe IpaBuia oOpallleHHs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYSHHUIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKLMH, MOATBEPKAAIONINE KAUeCTBEHHBIM COCTaB pPa3JIMYHBIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM MYTEM XJOpHA-, OpoMmuI-, MOAUA-, KapOoHat-, Qocdat-,
CUJIMKAT-, CylbdaT-, THAPOKCUI-UOHBI, KATHOHHl AMMOHHS W HMOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
MPUMEHSATH OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABIEHUE MPUUYMHHO-CIIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
Hay4yHble METOJbl I[O3HAaHUS — HaONIOJIeHUWEe, W3MEPEeHHe, MOJEINPOBAHUE,
IKCIIEPUMEHT (peaibHBIA U MBICTICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acos Bunnl
AesITeJIbHOCTH
HaumeHoBaHue
Ne dyeKkTpoHHbIE (LM POBbLIE) 00y4aroIuXxca ¢
pa3aeioB 1 TeM KonTposabHubie IIpakTuyeckue v o
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI yuéTom padoueii
NPOrpamMMbl padoThI padoThbI
NMPOrpamMMbl
BOCIIUTAHUS
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Jlekuus,
HarpaBJICHHas Ha
pa3BUTHE WHTEpeca M
MMO3HABATEIIbHBIX
MOTHBOB B IOJyYE€HUHU
u MOCJIETYIOIIEM
XM — BAYKHAS aHanu3e MH(popManuu
0 T BBIX
o0JacTe epeno
OCTHKEHUSIX
€CTEeCTBO3HAHUS U bu6mmoreka [IOK g N
1.1 . 5 2 COBpPEMEHHOM
MIPAKTUYECKOU https://m.edsoo.ru/7f41837c .
OTCYCCTBEHHOM
NEATeIbHOCTH
XHAMHH.
YyesjoBeKa
ITonumanue
cnenupuKkd  XUMHH
KaK HayKH, OCO3HAHUS
eé ponun B
(hopMupoBaHUU
paloOHAIBHOTO
Hay4YHOT'O MBIIUICHHS,
1.2 BemtectBa u 15 1 bu6mmoreka [JOK Becena,



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

XUMHNYCCKUEC pCaKInn

https://m.edsoo.ru/7f41837¢c

HalTpaBJICHHAA Ha
pasBUTHC HHTEPECA U
IIO3HABaTCIbHBIX

MOTHBOB B ITOJTYYCHHUH
u MOCIIEAYIOIIEM
aHajan3e MHQPOPMAIUH
0 MepeI0BhIX
JIOCTHIKEHMSIX
COBPEMEHHOMN
OTE€YECTBEHHOM
XHAMUH.
CdopmupoBaHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO pa3BHUTHSA
HAyKH 51
00IIIeCTBEHHOM
MPAKTHUKY;

Hroro no pazneny

20

Paspnen 2. BaxkHeiiume npeacraBuTe/ M HCOPraHMYECKUX BeLeCTB

2.1

Boznyx. Kucnopon.
[Tonsatue 06 oxcumax

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

Jlektus,
HarpaBJICHHAs Ha
pa3BUTHE WHTEpeca |
MO3HABATENIbHBIX
MOTHBOB B
MOJTyYCHUN
MOCIIEAYIOLIEM
aHanu3e uHpopMalnuu



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

0 MePEIOBBIX
JIOCTHIKEHHUAX
COBPEMEHHOM
OTCUYCCTBCHHOM
XAMHUH.
VOexn1éHHOCTE B
0co00li  3HAYMMOCTH

XUMHUHU JJIsA
COBPEMEHHOM
UMBWINA3AUU: B €€
T'YMaHUCTHYECKOMN

HAIpaBJIEHHOCTH U
BA)KHOM  polid B
CO3JITaHMM HOBOM 0a3bl
MaTepUaIbHOMN
KyJIbTYpbl, pEIIeHUN
rJ100aJbHBIX TpoOsieM
YCTOWUYUBOIO
pa3BUTHSA
4eJ0Be4eCcTBa

2.2

Bonopoa.Ilonsitue o
KHACJIOTaX U COIAX

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

Wrpa, nHanpaBieHHas
Ha pa3BUTHUE UHTEpeca
U II03HABATEJIbHBIX

MOTHBOB B
MOJIy4E€HU U "
MOCIIEAYIOLIEM
aHanu3e uHpopMaluu
0 MEPEIOBBIX
JIOCTHXKEHUSX

COBPEMEHHOM



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

2.3

Bopa. PacTBopsl.
[Tonsitue 06
OCHOBaHUAX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

OTEYECTBCHHOM
XHAMHUH.

ITonnmanne
CYLIHOCTH  METOJOB
MMO3HAHMS,
HCIIOJIB3YEMBIX B
€CTECTBEHHBIX
HayKax.

CriocoOHOCTh
HCIIOJIb30BAaTh
MoJIydaeMble  3HAHUS
I aHanu3a i
OOBSCHEHHS SBJICHUI
OKPY>KafoIIero Mupa
U TPOUCXOAIINX B
HEM H3MEHEHHH,
YMEHHUS nenaThb
000CHOBaHHEIE
3aKIIFOYEHUS Ha
OCHOBE HAyYHBIX
(bhaKkTOB ¥ UMEIOIIUXCS
JaHHBIX C  IENbIO
TTOJTyYCHUS
JIOCTOBEPHBIX
BBIBOJIOB;

2.4

OCHOBHBIE KJIaCCHI
HeOpFaHquCKHX
COETUHEHUN

11

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

VBaxeHnue K
Mpolieccy TBOpPYECTBA
B 00NacTu TeopuHu u
MPAKTHYECKOTO

MPUMEHEHUSI XUMUH,
OCO3HAHUSI TOTO, 4YTO



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

JOCTHXKEHUSI ~ HAyKHU
eCTb pe3yJbTar
JUTMTEIIbHBIX
HaOJIIOIEHUH,
KpPOIOTIMBBIX
JKCIIEPUMEHTAIBHBIX
IIOMCKOB,
IIOCTOSIHHOTO  TpyZa
YYECHBIX U IIPAKTUKOB;
becena,
HaIpaBJICHHAs Ha
pa3BUTHE MHTEpEca U
IT03HABATEIIbHBIX
MOTHBOB B
IIOJIyYE€HUU
MTOCJIEIYIOILEM
aHayn3ze uHpopMaluu
0 NIEPEIOBBIX
JIOCTHKEHUSX
COBPEMEHHOM
OTEYECTBEHHOU
XUMHH

Hroro 1o pasneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHne aToMoB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

[Tepnonnueckuit [Tonnmanue
3aK0H U IEeHHOCTE! 3I0POBOTO
3.1 [lepuonunueckas 7 bubmmorexa [TOK o p6
i U Oe3omacHOTro oOpasa
P https://m.edsoo.ru/7f41837c p
CUCTEMA XUMHUUECKHUX JKU3HU,
anementoB /1. U. HEOOXOUMOCTH



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

3.2

Meneneesa.
Ctpoenue aToma

XHUMHUYECKas CBA3b.
OKMCIIUTEIIFHO-
BOCCTAHOBUTEJILHEIE
peaku

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

OTBETCTBEHHOTO
OTHOIICHHUS K
COOCTBEHHOMY
buznyeckomy u
TICUXHYECKOMY
3]I0pOBBIO;
Buxkropuna,
HaIpaBJICHHAs Ha
pa3BHUTHE UHTEpECa U
MMO3HABATEIHHBIX
MOTHBOB B

MOJIY9CHUU U
MOCIEAYIOIEM
aHanuse uHpopManuu
O IepeIOBBIX
JIOCTHKEHUSIX
COBPEMEHHOM
OTEYECTBEHHOU
XUMHAH

CnocoOHOCTh
CaMOCTOSTEIILHO
HCIIOJIE30BAaTh
XUMHYECKHE 3HAHMS
ISt pelieHus
npobsieM B peabHBIX
JKN3HCHHBIX
CUTYyalUsX;

becena,
HarpaBJICHHas Ha
pa3BHTHE UHTEpEca U



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

MMO3HABATEIbHBIX
MOTHBOB B
MOJIyYEHUU U
MOCIIEAYIOIIEM
aHanuse nHdopManuu
0 MEePEOBBIX

JOCTUKCHUAX
COBPEMEHHOM
OTEUYECTBEHHOM
XUMHUHAU
Hroro no pazgeny 15 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
p bubmuoreka [JOK
€3epBHOE BpEMsI 3
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



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

9 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KonTpoa
bHbIE
padoThI

IIpakTuyec
KHe
padoThI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/IbHBI
e pecypchbl

Bunnl gesireJJLHOCTH
00y4arouuxcs ¢ y46Tom
padoueii mporpaMMbl
BOCIIUTAHUS

1.1

1.2

[ToBTOpenue u yrirydsienue
3HAHUU OCHOBHBIX Pa3/IeJioB
Kypca 8 kiacca

OcHoBHBIC 3aKOHOMCPHOCTH
XUMHUYCCKUX peaKuHﬁ

bu6mmoreka [IOK
https://m.edsoo.ru/7

f41a636

bu6mmorexa [{OK
https://m.edsoo.ru/7
1412636

CrocoOHOCTL  CaMOCTOSITCIBLHO
HCI0JIL30BATh XUMHYECKHE
3HAHMS JUI PEIICHUS TPOoOJIeM B
peanbHBIX JKM3HEHHBIX
CUTYyalHsIX; becena,
HalpaBJi€HHAsT HAa  Pa3BUTHE
WHTEpeCa M I03HABATEIbHBIX
MOTHBOB B  TIOJyYE€HUU U
MOCJIEIYIOIIEM aHaJIu3e
uHpOpMallUd O  MEPEeIOBBIX
JOCTHIKECHUSX COBPEMEHHOI
OTCUECTBEHHON XUMUH

Urpa, HarpaBJIeHHas Ha
pa3BUTHE UHTEpeca u
IIO3HAaBaTCJIbHBIX MOTHBOB B
MOJIYyUEHUH U  TOCJIEeAYIOIIEM
aHanuse uHpOpMaIuu 0
MepeaoBbIX JOCTHXKEHUSIX
COBPEMEHHOM  OTEYECTBEHHOMU
XUMHH.

[TonnMaHue CylmHOCTH METO/I0B
MO3HAHMUSI, UCTIOIb3YEMBIX B
€CTECTBEHHBIX HAyKaX.

1.3

DIIEKTPOIUTHYECKAS

bu6mmoreka [JOK

ITorumanue [EHHOCTEH



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

UcconHanusa. XUMHUYECKUE
peaKkuuu B pacTBOpax

https://m.edsoo.ru/7
412636

30I0pOBOTO M 0€301acHOro
obpaza XW3HH, HEOOXOAMMOCTH
OTBETCTBCHHOTO OTHOILICHHS K
COOCTBEHHOMY (hU3HUECKOMY U
MICUXHYECKOMY 3/I0POBBIO;
BukropuHa, HanpaBieHHas Ha
pa3BUTHE UHTEpECca U
M103HABATEIbHBIX MOTHBOB B
MOJTYYCHUH U MTOCIIEAYIOIIEM
aHan3e MHOOPMAIHH O
MEPEIOBBIX JTOCTHIKCHUSIX
COBPEMEHHOM OTEYECTBEHHOM
XUMHUN

Hroro no pazneny

2.1

OO6m1ast XxapakTepucTruKa
xuMmmndecknx 2ieMeHToB VIIA-
rpynmnsl. ['anorensl

17

bu6mmoreka [JOK
https://m.edsoo.ru/7
412636

CnocoOHOCTh MCIIOJIB30BaTh
MoJTy4aeMble 3HAHUS [T
aHajau3a U OObSICHECHHS SIBIICHHI
OKPYXKAroIIero Mupa u
MPOUCXOISAIINX B HEM
W3MEHEHUH, YMEHHUS IeTIaTh
000CHOBAHHBIE 3aKJIFOUCHHS HA
OCHOBE Hay4YHbBIX ()aKTOB U
HMMEIOIINXCS TaHHBIX C LEIbI0
MOJTyYEHUs JOCTOBEPHBIX
BBIBOJIOB;

2.2

OO6mrast XxapakTeprucTruKa
XUMHUYECKUX d1eMeHTOB VIA-
rpyniel. Cepa u €€ coeTMHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/7
412636

Jlexims, HAIpaBJICHHAS Ha
pa3BUTHE UHTEpeca u
IMO3HABATEIILHEIX  MOTHBOB B
MOJYYEHUH W TOCIEAYIOIIEeM
aHanmn3e uH(popmaIuu 0



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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2.3

2.4

OO1m1ast XxapakTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB VA-
rpymisl. A30T, pochop 1 ux
COCIMHEHUS

OO6mrast XxapakTepucTruKa
XUMHAYECKHX dJIeMEHTOB |V A-
IpyHNIbL. YTIepoa U KpEMHUN U
HUX COCIUHCHUS

bu6mmorekxa [IOK
https://m.edsoo.ru/7
412636

bu6mmoreka [JOK
https://m.edsoo.ru/7
412636

MEPEIOBBIX MOCTYDKEHMSX
COBPEMEHHOM  OTEYECTBEHHOMU
XUMHHA. YOEKIEHHOCTL B 0CO00I

3HAaYUMOCTHU XUMHHN JJISL
COBPEMEHHOM LIMBUJIM3ALMU: B
eé T'YMaHUCTUYECKON

HAIPABJICHHOCTH M BAYKHOW POJIH
B CO3JAaHUM  HOBOM  0a3bl

MaTepUaIbHON KYJBbTYpBI,
pEIICHUU TJIOOAIBHBIX TPOOIEM
YCTOHYHMBOTO pa3BUTHSA
YeJI0BEYeCTBA

Jlexuus,  HampaBleHHas  Ha
pa3BUTHE WHTEpeca U
IIO3HaBaTCJIbHBIX MOTHBOB B
MOJIYYEHUM U  TOCIEAYIOIIEM
aHanuse uHbOpMaIuu 0
MepeaoBbIX JOCTHXKEHUSIX
COBPEMEHHOM  OTEYECTBEHHOMU
XUMHHU.

[Tonnmanue crienupuKu XUMHH
KaK HayKu, OCO3HaHUS €€ poJiH B
(hOpMHUPOBAHUU PAIIMOHAIEHOTO
HAayYYHOI'O MBIIIIJICHUA

TOTOBHOCTh U CIHOCOOHOCTH K
HENpepbIBHOMY O0pa30BaHUIO U
caM000pa3oBaHuI0, K aKTUBHOMY
MOJYYECHUI0 HOBBIX 3HAHHM 110
XUMHM B COOTBETCTBHUHM  C
KU3HEHHBIMU TOTPEOHOCTSIMH;
Urpa, nanpapiieHHas Ha



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

Hroro no pasaceiny

25

Pa3BUTHC UHTCPECA U
MO03HABATEJIbHBIX MOTHBOB B
MOJIyYEHUH U MOCIETYIOIIEM
aHanuse uHpopmanuu o
MEPEIOBBIX TOCTHKEHUSAX
COBPEMEHHOM OTEYECTBEHHOMN

XUMHU.

3.1

3.2

OO01me CBOMCTBA METAJLIOB

Baxxaeiinme MeTayuibl H UX
COeIUHEHUS

16

bubanoreka
LHOK
https://m.edsoo.ru
[7f412636

bubauoreka
[HOK
https://m.edsoo.ru

[7f41a636

CIIOCOOHOCTh CaMOCTOSITEIIbHO
HCITIOJIB30BATh XUMHUYCCKUEC
3HAHUA JAJs pelleHus mnpolieM B
peaIbHBIX KU3HEHHBIX CUTYAIHIX;
becena, HanpaBiieHHas Ha
Pa3sBUTHC UHTCPECA U
IIO3HABATCJIIbHBIX MOTUBOB B
MOJIyYEHUU U TOCIIEYIOIIEM
aHanuse nHGOpMaIIUU O
MePEAOBBIX JOCTUKEHUAX
COBPEMEHHOM OTEYECTBEHHOMN

XHUMMHHU.

KOMMYHHKaTUBHAs
KOMIIETEHTHOCTh B ydeOHO-
HCCIIEN0BATEIbLCKOMN
JIESITENIbHOCTH, 0OIIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U APYIUX
BHUJAX JIEATENBHOCTH;

Jwnarnor, HanmpaBJIE€HHbBIA HA
pa3BUTHE UHTEpECA U
MO3HABATEJIbHBIX MOTUBOB B
MOJYYECHUH U TTOCIEAYIOIIEM
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aHann3e MHHOPMAIHH O
MEePEIOBBIX TOCTHKEHUIX
COBPEMEHHOMN OTEYECTBEHHOM

XUMHUU
Hroro mo pazueny 20
AKTMBHOE HENpUATHE JCHCTBUH,
IIPUHOCAIIMX BpeJ OKpYyXKarolen
IIPUPOIHOMN cpexne, YMEHUE
MPOTHO3UPOBATH
HEOIaronpusATHBIC YKOJIOTHYECKUE
MOCJIC/ICTBUS  MIPEAITPUHUMAEMBIX
bubnuoreka JICUCTBUI U MPEIOTBPALLATH UX;
4.1 Bewectsa 1 MaTepuaiIbl B HKU3HH 3 [OK KomnnokBuym, HanpaBiIeHHBINA Ha
YyeJioBeKa https://m.edsoo.ru pa3BUTHE MHTEECA H
[7f412636
IMO3HABATEIIbHEIX MOTHBOB B
MOJIyYEHUU U TOCIIEYIOIIEM
aHayn3e nH(OpMaLIUU O
MePEAOBBIX JTOCTHIKEHUIX
COBPEMEHHOMN OTEYECTBEHHOM
XHMUH.
Hroro no pazneny 3
bubnmmoteka
PesepBHOE Bpems 1 HOK
https://m.edsoo.ru
[7f41a636
OBIIEE KOJIMYECTBO YACOB I10 66

[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi, 8 kiace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

» Xumus, 9 knace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/






