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IHOACHUTEJIBHAA 3AIINCKA
Pabouas mporpamma mo xumuu ais 8-9 KiaccoB COCTaB/eHAa HA OCHOBAHUU CIEIYIOLIUX

JIOKYMEHTOB:
- @enepanpHOTrO 3aKoHa Poccmiickoii @eneparuu oT 29 nexadbps 2012 roma Ne 273-d3 «O6
obpa3oBanuu B Poccuiickoit denepanum» (B pell. N3MEHEHUH ),

- KonBeHuuu o npaBax pebEHKa;

- @enepanbHOrO0 TOCYAApCTBEHHOTO 00pa30BaTENbHOIO CTAaHJApTa OCHOBHOTO OOIIETro
obpazoBanus (IIpukaz Munnpocsemenus Poccun ot 31.05.2021 N 287 "OO6 yTBep»aeHUU
(beneparbHOTO TOCYIapCTBEHHOTO0 00Pa30BaTEILHOTO CTaHIapTa OCHOBHOTO 001Iero oOpa3oBanus"
(3apeructpupoBano B Munrocte Poccuu 05.07.2021 N 64101);

- IIpuka3z Munnpocsemienusi Poccun ot 18.05.2023 N 370 O6 yrBepxaeHun denepaabHOMR
00pa30BaTeNIbHON MPOrpaMMbl OCHOBHOT'O 001ero odpa3oBaHus (3aperucTpupoBaHO B MUHIOCTE
Poccun 12.07.2023 N 74223)

- OcHOBHOH 00pa3oBaTeNbHON MPOTrpaMMbl OCHOBHOTO ob1ero obpasosanus MAOY COILI
Nell um. B. . CmupHoBa r. Tomcka;

- [Ipuka3z Munnpocsemienust Poccun ot 21.09.2022 N 858 "O06 yrBepxkaeHuu henepanbHOro
nepeyHss y4eOHHKOB, JIOMYHICHHBIX K  HCIOJB30BaHUIO TMPU  peaju3aliil  MMEIOIINX
rOCYIapCTBEHHYIO aKKPEIUTALUIO0 00pa30BaTEeNbHBIX MPOrpaMM HAYaJbHOTO OOIIEro, OCHOBHOTO
o01ero, cpeHero o0IIero 00pa3oBaHUsl OPTAHU3ALUSAMHE, OCYIIECTBISIIONIMMU 00pa30BaTEIbLHYIO
JESITeIbHOCTh M YCTAHOBIICHUS MPEJCIIBHOTO CPOKa HCIOJIb30BAaHUS UCKIIOUCHHBIX Y4€OHHKOB"
(3apeructpupoBano B Muntocte Poccun 01.11.2022 N 70799)

- Iloctanosnenue ['1aBHOro rocyjapCTBEHHOIO CAaHUTAPHOIO Bpada poccuiickol denepannu
ot 28 ceHTsa0ps 2020 1. Ne28 «O06 yrBepkaennu canutapubix npasui CII 2.4.3648-20 «CanurapHo-
SMHUJEMHUOJIOTHYECKHE TpeOOBaHMA K OpraHU3alUsM BOCIUTaHHUA © OOydYeHHs, OTAbIXa U
03/I0POBJICHUS IeTEH U MOJIOJCKU;

- I[loctanoBsienue I'1aBHOrO rocy1apCTBEHHOrO0 CaHUTapHOro Bpaya Poccuiickoit denepannn
or 28 sHBapsa 2021 r. Ne2 «O6 yTBepxaeHuu caHuTapHbIX npaBui U HopMm CanlluH 1.2.3685-21
«'urneHnvYecKue HOPMATHUBEI U TPEOOBAHUS K 00SCIICUCHUIO 0€30MacHOCTH U (W) O0€3BpEIHOCTH
IUIS 4yesoBeKa (DaKTOpPOB Cpeibl OOUTAHUSDY

- Ilpuxa3 Munnpocsemenust Poccun ot 22.03.2021 Nell5 «O6 ytBepxkaenun Ilopsimka
OpraHu3alil ¥ OCYILECTBIEHHs  00pa3oBaTENbHOM  JAEATENBHOCTH [0  OCHOBHBIM
0011e00pa3oBaTeIbHBIM TPOrpaMMaM — O0pa30BaTEIbHBIM MPOrpaMMaM HAYaJIbHOTO OOIIETO,
OCHOBHOTO OOILIET0 U CPEeHET0 001Iero 00pa3oBaHuUs;

- YHuBepcasibHble Ki1accu(UKATOPhI paciipeieIeHHbIX [0 KJIaccaM IpOBEpsieMbIX TpeOOBaHUI
K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTelbHON NpOrpaMMbl IO YPOBHSM OOILEro
o0pa3oBaHMsI M DJEMEHTOB COJEp)KaHHs [0 Y4YEOHBIM IpeaMeTaM JJjisi HUCIOJIb30BaHUS B
denepanpHBIX W PpErMOHAJBHBIX MPOIENypax OLEHKHM KadyecTBa 0Opa3oBaHUs, OJOOpEHHbIE
pelieHreM QeaepanbHOro yueOHO-MEeTOIUYECKOT0 00beIMHEHHS 110 001IeMy 00pa30BaHuUIO (J1ajee
®YMO) (npotokon ot 12.04.2021r. Nel/21), noarotosiennsie deepanbHbIM roCy1apCTBEHHBIM
OIOPKETHBIM HAy4yHBIM yupexaeHueMm «®DenepaibHbli MHCTUTYT NEAArorHyecKux M3MEpeHuil» u
pa3menieHHbIe Ha caiite https://tc.edsoo.ru/;

- KoHuenuuu nyxOBHO-HPAaBCTBEHHOTO Pa3BUTHSI M BOCHUTAHMS JIMYHOCTH TIpakJaHUHA
Poccuu;

- Konnenmuu npenopaBaHust ydeOHoro mpenMera «XuMmus» B 00pa3oBaTEIbHbBIX
opranm3anusax Poccuiickoit ®enepanmu, peanu3yiOIIMX OCHOBHBIE 00Ie00pa3oBaTeIbHbBIE
nporpammsl (y1B. Pemennem Komnernn Munnpocsemenus Poccun, mporokosn ot 03.12.2019 N TTK-
4BH)

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «XUMMUSI»

[IporpaMmma mo XxuMuM nAaéT TPEACTAaBICHHE O IMENsAX, OO0IIel cTpaTerud OOYYeHUs,
BOCIMTAHHUS U Pa3BUTUA OOYy4aIOUIMXCS CpeICTBaMU Y4eOHOro mpelMeTra, YCTaHABIUBAET
00s13aTeNIbHOE TMPEIMETHOE COJEpIKaHUe, MPeIyCMaTpUBAET paclpesielieHue ero Mo KiaccaMm Hu
CTPYKTYpHUpPOBaHHUE 10 pa3jiesiaM U TeMaM MPOrpaMMbl MO XUMHUH, OMpPEesieT KOIUYECTBEHHbIE U
KAueCTBEHHbIE XapaKTEPUCTUKHU COJEP)KaHUS, PEKOMEHAYEMYIO IOCIEI0BATEIbHOCTh H3YyYEHUS



XUMHH C YYETOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKM y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yyaromuxcsi, onpeaesieT BO3MOXKHOCTH IpeaMeTa IS peaau3anun
TpeOOBaHMI K pe3ylbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeNbHOW MpOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHusl, a TaKKe TpeOOBaHUH K pe3yapTaTaM 00y4eHHs XMMHUU Ha YPOBHE
nene wu3ydeHWsl MpeaMeTa M OCHOBHBIX BMJIOB  y4y€OHO-IIO3HABATEIbHOM JESTENIbHOCTH
00y4aroIIerocs 10 OCBOCHUIO YU€OHOTO COACPIKAHMUS.

3HaHWE XUMHHU CITY)KUT OCHOBOH ISl (DOPMHUPOBAHUS MHUPOBO33PEHUSI O0YYAIOIIETOCs, €ro
NPEJCTABICHUH O MaTepUabHOM €MHCTBE MHUPA, BAXXHYIO POJIb UIPaloT (GOpMHUpPYEMble XUMHEH
MIPE/ICTABICHUS] O B3aHMMOIIPEBPALLEHUSAX SHEPTHMH U 00 HBOJIIOLMHU BEIIECTB B MPUPOAE, O MyTAX
pemieHUst  100aTbHBIX  MPOOJEeM  YCTOWYMBOIO  pas3BUTUS  4YEJOBEYECTBA —  CBIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U HKOJIOrHYECKO 6e30macHOCTH, Mpo0IeM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET pean3alii BO3MOXKHOCTEH ISl caMOpa3BUTHS U (OPMUPOBAHUS KYJIbTYpPbI
JMYHOCTH, € 001el 1 QyHKIMOHATBFHON TPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHHME MBIIUIEHUS U TBOPUECKHX CIIOCOOHOCTEH OOydaromumxcs,
HaBBIKOB X CAMOCTOSITEIILHOMN yueOHOM eI TeNbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIIEI0BATEIbCKIX
yYMEHUH, HeOOXOAUMBIX KaK B IIOBCEAHEBHOM KHU3HH, TAK U B IPOPECCUOHATIBHOM 1€ TEIbHOCTH;

3HAaKOMHT CO CHEIM(PUKON HAyYHOT'O MBIIUICHHUS, 3aKJIaJBIBACT OCHOBBI IIEJIOCTHOTO B3IJIAA
Ha E€JUHCTBO IIPUPOJBl M YEJOBEKA, SIBJIAETCS OTBETCTBEHHBIM 3TaloM B ()OPMUPOBAHUU
€CTeCTBEHHO--HAyYHOIH IPaMOTHOCTH 00yYaroIInuXCs;

CHOCOOCTBYET (POPMUPOBAHHIO LIEHHOCTHOI'O OTHOUIEHHUS K €CTECTBEHHO--HAyYHbBIM 3HAHUSAM,
K IIPUPOJIE, K YETIOBEKY, BHOCUT CBOU BKJIa/l B HKOJIOIMUECKOE 00pa30BaHUe 00yUYaIOIIUXCS.

JlanHble HampaBieHUST B OOYYCHHHM XHUMHUHU OOCCIEYHMBAIOTCS CHENU(DHUKON comepKaHus
y4eOHOTO MpeaMeTa, KOTOPBIH SBISETCS MEeNarormyeckd aJarnTHPOBAHHBIM OTpaXeHHEeM 0a30BOH
HayKH XMMUU HA ONPEIEIEHHOM JTalle €€ pa3BUTHA.

Kypc xumuuM Ha ypoBHE OCHOBHOTO 0O0OIIEro 0Opa3oBaHUS OPUEHTHPOBAH HAa OCBOCHHUE
00y4aroIUMHCsT CUCTEMBl [E€PBOHAYAJIBHBIX MOHATUN XMMHH, OCHOB HEOPraHHMYECKOM XUMHM U
HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MIOHATUN OPraHUYECKON XUMUHU.

CtpykTypa cojepxaHus NPOrpaMMbl 0 XUMHUHM CHOPMHPOBAHA HAa OCHOBE CHCTEMHOIO
1oxoj1a k e€ uzyuenuto. CoaepkaHue CKJIaJAbIBa€TCs U3 CUCTEMBI TOHITHIM O XUMHUYECKOM 3JIEMEHTE
U BEIIECTBE M CHCTEMBbl IMOHATUH O XUMHMYECKOW peakiuu. O0e 3T CHCTEMBbl CTPYKTYPHO
OpPraHU30BaHbl 10 IMPUHIUITY IOCJIEAO0BATEIBHOIO Pa3BUTHUS 3HAHWKW HAa OCHOBE TEOPETHUYECKHUX
IIPEICTAaBICHUM PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHsI KAK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XMMMUH;

— YYEHHs O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MpeACTaBICHUH 00 NEKTPOIUTUYECKON TUCCOLUAIINN BEIIECTB B paCTBOPAX.

Teopernueckue 3HaHUSA pPACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH IIOJYYEHHBIX U
OCMBICJICHHBIX (PaKTOB, Pa3BHBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO YPOBHS K JPYrOMY, BBIIOJTHSIS
GyHKIIMM OOBSCHEHHS U NMPOTHO3UPOBAHUS CBOMCTB, CTPOEHHSI U BO3MOXKHOCTEW MPAaKTHUYECKOTO
IIPUMEHEHHUS U NOJyYEHUS] U3Y4aeMbIX BEILIECTB.

OcBoeHHMe mporpaMMbl IO XHMHUU CHOCOOCTBYET (DOPMHUPOBAHMIO MPEACTABICHUS O
XUMUYECKOM COCTABILAIONICH HAay4YHOM KapTHHBI MHpPAa B JIOTUKE €€ CHUCTEMHOM IIpUPOJBI,
LIEHHOCTHOTO OTHOIIECHMsI K HAyYHOMY 3HAHMIO M METOJAM ITO3HaHWsA B Hayke. M3ydeHue xumuun
MPOMCXOUT C NMPHUBJICYEHUEM 3HAHUI U3 paHee U3YYEHHBIX YUEOHBIX MpeaMeToB: «OKpy Karouuii
Mup», «bronorus. 5-7 xnacce» U «Pusuka. 7 Kiacey.

[Ipy M3y4eHUH XMMUU TOPOUCXOTUT (OPMHPOBAHME 3HAHUI OCHOB XMMHUYECKOM HAYKH Kak
00JaCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTHUUECKOMN JIeATEIbHOCTH YEJIOBEeKa U KaK OJHOTO M3
KOMIIOHEHTOB MUPOBOH KyJIbTYpHI. 3a7aua yueOHOro npeaMera COCTOUT B (GOPMUPOBAHUN CHCTEMBI
XUMHUYECKUX 3HAHUW — Ba)KHEHIIMX (PAaKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKUX IOJIOKECHHMH,
JTOCTYIHBIX 0000IIEHNI MUPOBO33PEHUYECKOT0 XapaKTepa, S3bIKa HayKH, B IPUOOIIEHNN K HAyYHBIM
METOJ1aM MO3HAHUS NIPU U3YyYEHHUH BEIECTB U XMMHUECKHUX Peakiuii, B GOPMUPOBAHUU U PA3BUTUU
MO3HABATENBHBIX YMEHUH M UX TMPUMEHEHHH B y4eOHO-IO3HABATEIbHOH U  y4yeOHO-



HCCIIe/I0BATENILCKON JEATEIbHOCTH, OCBOCHUH TPaBUJ 0€30MacHOro OOpalIeHUs] C BEHIECTBAMU B
MOBCETHEBHOM JKU3HMU.

HEJA N3YYEHUS YYEBHOI'O TIPEIMETA «XUMMUS»

[lpn m3yyeHMHM XMMHU Ha YPOBHE OCHOBHOTO 0OmIIero oOpa3oBaHHs BakKHOE 3HAYCHUE
IPUOOPETN TaKUEe LIETH, KaK:

— (hopMupOBaHME MHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K CaMOOOpa3OBaHMIO,
COTPYAHHYECTBY, CAMOCTOSITEJIbHOMY NMPUHSTHIO PEIICHHUM, CTIOCOOHON aIanTHPOBATHCS K OBICTPO
MEHSIOLIHMCS YCIIOBUSIM JKH3HH;

— HAmpaBJICHHOCTh OOY4YCHHS Ha CHCTEMaTH4YEeCKOe TPHOOIIEHHE OOyJarommxcst K
CaMOCTOSITENIbHOW TO3HABATEIbHOM JESTEIBbHOCTH, HAYYHBIM METOJaM MO3HaHHs, (OPMHUPYIOIIUM
MOTHUBAIUIO U PAa3BUTUC CIIOCOOHOCTEH K XUMHUU,

— ofecreyeHne YCIOBHH, CHOCOOCTBYIOUIMX NPUOOPETEHUIO OOYYAIOIIMMUCS —OIIbITa
Pa3HOOOPA3HON JEeATETPHOCTH, TMO3HAHMA W CAaMOTO3HAHUS, KIIOYEBBIX HABBIKOB (KJITIOYEBBIX
KOMIIETEHIIHI), UMEIOIINX YHHUBEPCAIbHOE 3HAUCHUE JIJIsl pa3IMYHbIX BUJOB JESTEIbHOCTH;

— ¢opmupoBanue o0mIeH (HYHKIIMOHATHLHON W €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
quciae yMEHUH OOBSICHATh U OLEHUBATD SIBICHUS OKPYKAIOIIET0 MHpA, UCTIONb3Ys 3HAHUS U OIIBIT,
HOJTYYCHHBIEC IPU U3YYEHHH XUMHUH, IPUMEHATh UX IPU PEIICHUN POOJIEM B TOBCEAHEBHON JKU3HH
U TPYAOBOU E€ATEIBHOCTH;

— ¢opMupoBaHHE y OOYdYaIOIMXCS T'YMAHHCTUYECKUX OTHOIICHUH, MOHUMAaHUS IEHHOCTH
XMUMUYECKUX 3HAHUWA JJIs BBIPAOOTKHM HKOJOTMUYECKH IEJIeCOO0Pa3HOro IMOBEAEHHUS B OBITY H
TPYIOBOH JAEATEIFHOCTH B IEJSIX COXPAHEHUS CBOETO 3/JOPOBBS M OKPY)KAIOLIEH IPUPOTHOM Cpebl;

— pa3BUTHE MOTHUBALIUH K 00YUEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO HA
OCHOBE yCBOEHHSI 00IIIeYeIOBEYECKHUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY POt U
HAaIPaBJICHHOCTH JaJIbHEHIIIEro 00y4deHusl.

MECTO YYEBHOI'O IPEJIMETA «XUMMH5» B YYHEBHOM IIJIAHE

B cucreme oOuiero o6pazoBanus «XuUMHUS» MpU3HAHA 00s3aTENbHBIM YY€OHBIM MPEAMETOM,
KOTOpPBIH BXOJUT B COCTaB peaAMETHONU 001acTH «ECTeCTBEHHO-HAaYUHbIE IPEAMETHIY.

Y4eOHBIM IJIaHOM Ha e€ u3ydeHue OTBeeHO 136 ydeOHBIX YacOB — 10 2 4 B HEJE0 B 8 11 9
KJIaccax COOTBETCTBEHHO.

YMK:

- yueOHuku u padoune terpaau O. C. ['abpuensH «Xumus 8-9 kmaccy,

- cCOOpHUKU KOHTPOJIbHBIX U TIpoBepouyHbIX padoT O. C. 'abpuensu «Xumus 8, 9 kimacey,

- uznanne «HactonpHas kaura yuurensi» O. C. ['abpuenss;

- cOOpHUK «XUMUS B TeCTax, 3ajavax, ynpaxHeHusx 8-9 kmacce» O. C. 'abpuensn, H. IL
Bocko6oiinukosa, H. B. [upmrnaa

CBSI3b C TIPOTPAMMOM BOCITUTAHUSA

- yCTaHaBJIMBATh JIOBEPUTEIbHBIE  OTHOLICHUH MEXIy y4YuTelleM ©  y4YeHUKaMH,
CHOCOOCTBYIOUIMX IO3UTUBHOMY BOCHPHUATHIO YyYallUMUCA TpeOOBaHMM M NPOCHO y4yuTels,
aKTUBU3AIIMU UX TTO3HABATEIHHOU AESATEILHOCTH;

- MOOYX/1aTh IIKOJIbHUKOB COOJIIO/IaTh HA YPOKE OOIIENPUHSATHIE HOPMBI ITOBECHMSI, paBuiIa
OOIIeHHSI CO CTApIIMMHU (YYUTENSIMU) U CBEPCTHUKAMU (IIKOJIHHUKAMHU);

- IPUBJICKAaTb BHUMAHHWE MKOJbHUKOB K ICHHOCTHOMY ACIICKTY M3Yy4aCMbIX Ha YPOKE SIBJIGHI/Iﬁ,
OpPraHHU30BBIBATH PA0OTY JETEH ¢ COIMANBHO 3HAYMMON MH(pOopMaIueil — 00CyKIaTh, BEICKA3bIBATh
MHCHHUE;

- HUCIONB30BaTh BOCIHUTATENIbHBIE BO3MOXXHOCTH COJCpXaHHsS y4eOHOro MpeaMeTa vepes
ACMOHCTpalUIi0 JACTAM IMPUMCPOB OTBCTCTBCHHOI'O, TIpPaXKAaHCKOro IIOBCACHUA, IIPOABICHUA
YeJI0BEKOII00Us U T0OpOCEepACYHOCTH;

- CIOCOOCTBOBATh MPO()ECCHOHATIEHOMY CaMOOIIPEACIICHUIO IIIKOJIBHUKOB

- TPUMEHSTh HA YPOKE WHTEPAKTUBHBIE (OpMBI pabOTBI: WHTEIJIEKTyalbHbIE WIPBHI,
IUIAKTUYECKUNA TeaTp, AUCKYCCUH, pabOThI B Iapax u Jp.;



- OpraHu30BBIBATH ME()CTBO MOTHBUPOBAHHBIX U OJPYAHPOBAHHBIX YyYalIUXCS HAJ UX
HEYCIEBAIOIIMMH OJJTHOKJIACCHUKAMU;

- UCTIOJIb30BAHKME KPAeBEUECKOI0 MaTeprasia Mpy HAMOJIHEHUH YpOKa M JIOMAlTHUX 3aJaHui

- UHUIUUPOBATH M TMOJAJEPKUBATH HCCIENOBATENLCKYI0O U TPOCKTHYIO JEATEIbHOCTh
IIKOJTFHUKOB

- OpraHu3zanus o0IeHus

- popMuUpOBaTh ¥ pa3BUBATH HABBIKH, 3HAHUSI O 3JI0POBOM 00pa3e KU3HU

- aKTUBU3UPOBAThH NTO3HABATEIIbHYIO AKTUBHOCTD

- TIOKa3bIBaTh O0YYAIONMIUMCS CBS3b MPEIMETa C UCTOPHEH M MPAKTHUYECKUM MPUMEHEHHEM B
KU3HU

- Hay4YdTh YYaIIUXCS AaHAJIU3UPOBATh, CPaBHUBATh, KOHKPETU3UPOBATh W TIPEICTABIATH
00pa3HO BENTUYHHBI U (PaKThl, OTHOCSAIINECS K IKOHOMUYECKUM SIBJICHUSM, SBICHUSM COLIUATIBLHOU U
0OIIECTBEHHOM KU3HU.

COJEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHauya/ibHbIE XMMHYECKHE MOHSITHUS

[Ipenmer xumuu. Ponp XuMHUM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Telia U BeleCcTBa.
®u3nYeCcKre CBOMCTBA BEMIECTB. ArperaTHoe coCTosHuE BemecTB. [loHATHE 0 MeTOax MO3HAHUS B
xumud. YucTeie BemecTBa u cMecu. CriocoObl pa3aeneHus: CMECeH.

ATOMBI U MOJIEKYJIbl. XMMUYECKHUE 3JIeMEHThI. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XMMHUYECKHUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocTaBa BellecTB. OTHOCUTENbHAS aTOMHast Macca. OTHOCUTENIbHAS MOJICKYJIsIipHast Macca. MaccoBas
JI0J1s1 XUMUYECKOT0 3JIEMEHTA B COEIUHEHUH.

KommnuectBo BemectBa. Moiib. MossipHast macca. B3anMocBs3p KOIMYeECTBa, MacChl M YHCIIA
CTPYKTYPHBIX €IMHUII BenlecTBa. Pacu€Tsl o hopMyrnaM XMMHUUECKUX COSTUHEHUI.

dusnueckue M XUMHUYECKUE SABJICHUS. XHUMHUECKas peakuuss UM €€ NpHU3HaKu. 3aKOH
COXPaHEHUS MacChl BeLIECTB. XUMHUYecKue ypaBHeHHs. Kiaccuduxaiuss XUMUYECKUX peakiuit
(coenuHEeHMS, PA3I0KECHISI, 3aMEIIICHUS, OOMEHA).

Xumuueckuii Ikchepumenm:

3HAKOMCTBO C XMMHYECKOH TMOCYy/0H, MpaBwiaMu pabOThl B JIa0OpaTopuu U MNpuEMamMu
oOpailieHusi ¢ JlabopaTOpHBIM O0OpPYIOBaHHEM, H3y4yeHHE W OMUcaHue (HU3HUECKUX CBOMCTB
00pa3IloB HEOPTraHWMUYECKHUX BEIIECTB, HaOMoIeHue (pu3ndeckux (TUIaBJICHUE BOCKA, TAasTHHE JIbJIA,
pacTHpaHue caxapa B CTYIKe, KUIMEHHE M KOHJEHCAIUS BOJBI) U XUMHUYECKUX (FOpEHHE CBEYH,
MPOKAJIMBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOM) SIBIICHUM, HaOIIO/IeHUE U
OMHCaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKHMX PEaKIMil (pa3iokeHue caxapa, B3auMOJECHCTBUE
CEpHON KHCJIOTHI € XJOpuaoM Oapus, pasznoxenue ruapokcuaa menu (1) mpu nHarpeBanuw,
B3aMMO/ICHCTBUE kene3a ¢ pactBopoM conu menu (1), uzydenne cnocoOoB pa3aeneHus: cmeceit: ¢
MOMOIIbI0 MarHuTta, (UIbTPOBAHME, BHIMAPUBAHUE, TUCTUILIALMS, XpoMatorpadus, mpoBeacHHE
OUYHCTKM TIOBapEHHOW CONHU, HAONIOJIGHWE | OMNHCAHHE pPEe3ylIbTaTOB TMPOBEJCHUS OIBITA,
WJUTFOCTPHUPYIOLIETO 3aKOH COXPAaHEHHUsI MAaCChl, CO3/IaHNE MOJIEJIe MOJIEKYI (IIapOCTEPKHEBBIX).

Ba:xHelimue npeacTaBuTe/ M HEOPraHMYeCKMX BeleCTB

Bo3nyx — cmeck razoB. CoctaB Bo3ayxa. Kucimopoa — 3JIEeMEHT W TPOCTOE BEIIECTBO.
Haxoxnenue kucimopona B mpupoze, pu3ndecKkue M XUMUYECKHE CBOMCTBA (peakiuud TOpPEHUS).
Oxcunpl. Ilpumenenune xkucnopoga. CrnocoObl MONMy4eHHS KHUCIOpoAa B JabopaTopuul U
MPOMBINIIEHHOCTH. KpyroBopoT kuciopoga B mpupoge. O30H — amioTporHas MoauduKarus
KHCJIOPO/IA.

TermoBoil 3(pdekT XUMHUECKOW peakiuu, TEPMOXUMHUYECKUE YPaBHEHHS, 0JK30- H
SHIOTEPMHUUYECKHE peaKIuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHHE BO3/yXa, YCHIICHUE
MapHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIIOA.



Bonopon — anemeHT u npoctoe BemiecTBo. HaxoxaeHue Bo1opoJia B mpupoie, GU3ndeckue 1
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIOCOOBI oyyeHus. KucioTel u comu.

MossipHblit 00bEM ra30B. PacuéTsl M0 XUMHUUECKUM YPaBHEHUSIM.

@duznueckne CBOMCTBA BOAbl. Boma kak pacrtBoputens. PactBopsl. HacelmieHHble 1
HEHaCBILEHHBIE PacTBOPHI. PacTBOpUMOCTE BemiecTs B Boe. MaccoBast 10151 BEILIECTBA B pacTBOPE.
Xumuyeckue cBoiicTBa BoAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJAE U B KM3HHU YEIIOBEKA.
KpyroBopot Bozasl B ipupojie. 3arps3HeHHe NPUPOAHBIX BoA. OXpaHa U OYMCTKA NPUPOJHBIX BOJ.

Knaccudpukanus Heopranmdeckux coenuHeHuil. Oxcunbl. Knaccuduxamus OKCHIIOB:
cojieoOpa3yrome (OCHOBHBIE, KHCIOTHBIE, aM(poTepHble) U HeconeoOpasytomue. HomeHnknarypa
okcu10B. duznueckre U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHne okcumoB.

OcHoBanus. Kiaccudpukanuss OCHOBaHMN: HIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHuii. ®dusnueckue M XUMHYECKHE CBOMCTBa oOcHOBaHui. IlomyueHue
OCHOBAaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucnor. dusznyeckue U XUMHUYECKHE
cBoricTBa KUCHOT. Psg aktuBHocT MetaiuioB H. H. bekertoa. [lonydeHue KucIor.

Comnu. Homenknatypa coneit. dusnueckue 1 XuMU4eCcKre cBoiicTBa coseil. [lomyuenue coneil.

I'eneTnueckas CBA3b MEXKAY KjacCcaMH HEOPraHMYECKUX COCTUHEHU.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OIPEJENICHNE COJEpXKaHUs KUCIOpoda B BO3JyXe, MOIYy4YeHHE, cOOMpaHHeE,
pacmo3HaBaHME M HW3YyYEHHE CBOMCTB KHCIOpOAa, HAOIIOJEHUE B3aMMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUSI BO3HMKHOBEHHUS M IpEKpalleHUs TropeHus (Mokapa), 03HAaKOMJIEHHE C
o0Opa3liaMu OKCHIOB M OMKMCAHKUE X CBOWCTB, MOJIyY€HHE, COOMpPaHUE, PACIIO3HABAHUE U U3yUYCHHE
CBOMCTB BoJOpoAa (ropeHue), B3auMonelcTBue Boaopoja c¢ okcugoMm menu () (BozmoxHO
UCIIONIb30BaHNE BUJEOMATEPHANIOB), HAOIIOACHHE OOpa3loB BEMIECTB KOJIMYECTBOM 1 MOIb,
UCCIIEOBaHUE OCOOEHHOCTEM  pacTBOPEHUS BEUIECTB C  Pa3JIMYHOM  PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJEH pPacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBUE BOJAbI C MeTaJlaMd (HaTpUeM M KajbleM) (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEpHATIOB), MHCCIIEOBaHUE OOpa3lOB HEOPraHWYECKHX BEILIECTB pA3JIMYHBIX KJIACCOB,
HaO0JIt0/IeHNe W3MEHEHUS OKpacKHM HMHIUKATOpPOB B pAacTBOpax KHCIOT W WIEJIOYeH, H3yuyeHue
B3auMoieicTBus okcunaa meau (1) ¢ pacTBOpoM cepHON KUCIIOTHI, KUCIOT ¢ METaJUIaMH, PeaKIui
HENTpaau3aluy, MoJyYeHUEe HEPACTBOPUMBIX OCHOBAaHUH, BEITECHEHNE OJIHOI'O METajljla IPYTUM U3
pacTBOpa COJIM, pEIIEHHE SKCIEPUMEHTAIBHBIX 3azad Mo Teme «BakHelnue Kiaccel
HEOPraHUYECKUX COCIUHEHUID».

HMepunonnyeckuii 3akon u Ilepuogmueckasi cucremMa xuMudyeckux djaemenros Jl. H.
MenpeneeBa. CtpoeHue aToMoB. XHMHU4YeCKasi CBfA3b. OKHCJIHUTEIbHO-BOCCTAHOBHUTE/IbHbBIE
peaknmuu

[lepBble MONBITKY KJIacCU(UKALUKA XUMUYECKUX 3JieMeHTOB. [loHsATHE O rpynmax CXOIHBIX
AJIEMEHTOB (I1I€JIOUHBIE U ILIE€JIOYHO3EMEIIbHBIE METAJUIbI, IAJION€Hbl, HMHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIC OKCUABI U THAPOKCH/IBI.

Ilepunonnueckuii 3axoH. Ilepuoanueckas cucrema xumudeckux anemenTos 1. M. Meneneesa.
Koporkonepuoanast u jpiuuHHONepuonHass ¢opmbl Ilepuonumyeckoil CHUCTEMBI XUMHYECKHX
anemenToB JI. M. Menneneesa. Ilepuonsl u rpynnbl. GU3HMYECKUN CMBICI IOPSIKOBOIO HOMEpA,
HOMEPOB MEPUOJA U TPYIIIHI JJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX sjep. M3oTonbl. DneKkTpoHbl. CTpOEHHE IEKTPOHHBIX
00010uek aToMOB NIepBBIX 20 XuMUYeckux daeMeHToB [lepuoanaeckoii cucremsl [1. . Menneneena.
XapakTepuCTUKa XMMHUYECKOT0 dJIEMEHTA IO ero nojoxxeHuro B llepuoguueckon cucreme [. M.
Mewnneneesna.

3aKOHOMEPHOCTH M3MEHEHUS Pajuyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAaM U IEpUOAaM.



3nauenue [lepuonnueckoro 3akoHa u lleprnoanueckoi cUCTEMbl XUMUYECKUX IJIEMEHTOB IS
pa3BuUTHs Hayku U npakTuku. 1. 1. MeneneeB — yd€HbIN U rpaXkIaHUH.

Xumnueckas cBsi3b. KoBaneHTHast (MoJisipHas U HEMOJISIpHAs ) CBA3b. DJIEKTPOOTPULIATEIEHOCTh
XUMHUYECKHX JIEMEHTOB. MIOHHas CBS3b.

Crenenp okucineHus. OKUCIUTENBbHO--BOCCTAHOBUTENIBHBIE peakluu. [Ipouiecchl okucaeHUs U
BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4eHre o0pa3IoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOIMCTBHE THIPOKCH/IA IIMHKA C
pacTBOpamMu KUCJIOT U IIEJI0YEH, IIPOBEIECHUE OIBITOB, WILTIOCTPUPYIOIIMUX IPUMEPBI OKUCIIUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PeaKkluii (rOpeHue, peakliuu pa3ioKeHNs, COSTUHEHUS).

Mescnpeomemmnwie ceasu

Peanu3anus MexXnpeaMeTHbIX CBA3EH TPU U3YUEHUN XMMUU B 8 KITaCCE OCYIIECTBIISIETCS Yepe3
UCTIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHATHH, TaK W TOHATHH, SBISIOIIUXCS
CUCTEMHBIMU JJI OTAEJIBbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OOm1re ecTecTBEHHO--HAyYHBIE MMOHATHSA: HAYYHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIN3,
CUHTE3, Kiaccu(ukamus, MEePUOJUYHOCTb, HAONIOEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEPEHUE, MOJEIb, SIBICHUE.

®duzuka: Marepus, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIWI, H30TOIIbI,
PannoaKTUBHOCTb, MOJIEKYJIA, AJIEKTPHUUECKUH 3apsi]l, BEIIECTBO, TENIO, 00BEM, arperaTHOe COCTOSIHHE
BEIIECTBA, ra3, GU3NYECKUE BEIMUNHBI, €AMHULIBI H3MEPEHUs, KOCMOC, TIaHEeThI, 3BE3/1b1, CoHIIE.

buonorwust: porocunres, neixanue, ouochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIIbI, TOPHBIE MTOPOBI, MOJE3HBIE HCKOMAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XumMu4eckas peakuust

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema xumMuieckux anemenToB 1. . Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB XMMUYECKUX IJIEMEHTOB MEPBBIX TPEX
[IEPUOJOB, Kalus, KajlblUsil U HUX COCAVUHCHUH B COOTBETCTBUM C IIOJIOXKCHUEM DJIEMEHTOB B
[lepnonueckoi cucTeMe U CTPOEHUEM X aTOMOB.

CrpoeHue BemecTBa: BUABl XHMUYECKOM CBA3U. THIBI KPUCTAIIIMYECKUX PpEHIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT THIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMUUYECKOU CBSI3H.

Knaccudukanuss um HOMEHKIATypa HEOPraHWYECKHX BEIECTB. XHUMHUYECKHE CBONCTBA
BEILIECTB, OTHOCAIIMXCS K Pa3JIU4HbIM KJIAaCCaM HEOPraHUYECKUX COCIMHEHMM, TeHETUYECKas CB3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XUMHUYECKHUX peakUui MO pa3iuyHbIM IpU3HAKaM (110 YUCIY U COCTaBY
YUYaCTBYIOUIMX B PEAKLMHU BELIECTB, 110 TEIUIOBOMY 3(PQEKTy, 0 U3MEHEHUIO CTETIEHEH OKHCICHMS
XUMHUYECKHX AJIEMEHTOB, 10 0OPaTUMOCTH, [0 YYaCTHIO KaTaau3aTopa). DK30- U SHI0TEPMHUUECKHE
peakuuy, TEpPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu Xxumudeckoi peakmuu. [loHsiTHe 00 OOpaTUMBIX W HEOOPATHMBIX
XUMHUECKHUX peakuusax. IIoHATHE 0 TOMOT€HHBIX U TeTeporeHHbIX peakuusax. [lonsatue o xatanuse.
[lonsTne 0 xumMu4yeckoM paBHOBeCHU. DAKTOPBI, BIHUSIOLNIME HA CKOPOCTh XUMHUYECKOW PEaKIMK U
IIOJIOXKEHUE XMMUYECKOIO PAaBHOBECHS.

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIE — PEAKIMM, JJIEKTPOHHBIH OajaHC  OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHHE YPAaBHEHMH OKHUCIHUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIONb30BAaHUEM METO/1a AJIEKTPOHHOTO OaaHca.

Teopusi 2JIEKTPOIUTHUECKON AMCCOLMAIMU. ODJIEKTPOIUTHI M HEIIEKTPONUThl. KaTHOHBL,
aHUMOHBL. MeXaHn3M JUCCOLMAIMU BELIECTB C Pa3JIMYHbIMU BHJIaMH XMUMHUYECKOU CBs3U. CTeneHb
aucconranui. CUIbHBIE U CIIa0bIe 3JICKTPOIIHUTHI.

Peakuun noHHOro oOMeHa. YCIIOBUS NMPOTEKAaHUS PEAKIUil MOHHOTO OOMEHa, MOJHBIE U
COKpalllEHHbIE MOHHBIE YypaBHEHMs peakiuil. CBOHCTBa KHUCIOT, OCHOBaHUM M COJIed B CBETe



MPEJCTaBICHHUN 00 AJIEKTPOIUTHYECKOH nucconmalyy. KauecTBeHHbIe peakiiui Ha HOHBIL. [loHsATHE
O THJIPOJIN3€E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPHCTALIMYECKUX PEIIETOK HEOPraHMYECKUX BEMIECTB —
METaJJIOB M HEMETaJIOB (TpaduTa U aamasa), CIIOKHBIX BEIIECTB (XJIOpHIa HATPUs ), UCCIETOBAaHUE
3aBHCHUMOCTH CKOPOCTH XMMHUYECKOM PEaKIMK OT BO3/IEUCTBUS pa3INYHbIX (PaKTOPOB, HCCIIEJOBAHHE
AJIEKTPOIIPOBOTHOCTH PACTBOPOB BEILIECTB, MPOIECCa IUCCOLMAIMM KUCIOT, IIEIo4Yeld M coyei
(BO3MOYKHO HCTIOIB30BaHKUE BUAEO MaTEPHAJIOB), IPOBE/IEHUE OMBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUS PEeaKIIMii MIOHHOTO 0OMeHa (00pa3oBaHKe 0caIKa, BBIJCICHHE Ta3a, 00pa30BaHKUE BOJIBI),
OTIBITOB, WJUTIOCTPUPYIOLIUX TMPUMEPHI OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue,
peaKIy Pas3NoKEeHHs, COCIWHEHHs), paclo3HaBaHHE HEOPTaHWYECKHX BEHIECTB C IOMOIIBIO
KaueCTBEHHBIX pPEaKIUii Ha HOHBI, PeIlIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTayiibl M UX cOeTUHEHUS

OObmas xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTEIIEHU
okucnenusa. CtpoeHne W (U3UYECKHE CBOMCTBA IMPOCTHIX BEHIECTB — TaJOr€HOB. XUMHUYECKUE
CBOMCTBa Ha mpuMepe xjopa (B3aUMOZCICTBHE C MeTalslaMd, HEMEeTajllaMH, MIEJI0YaMH).
XnopoBogopoa. ConsiHas KUCIOTa, XMMHYECKHUE CBOMCTBA, MOJy4YeHHE, MpUMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJOpPO/AAa Ha OpraHU3M uejoBeka. BakHeline XJIOpHABI U MX HaXOXKICHUE B
MIPUPOJIE.

Obmass xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTtpoeHne W (pu3MyYecKhe CBOKMCTBAa IMPOCTHIX BEHIECTB —
KHCIIOPOJIa U CEpPhI. AJNIOTPOMHBIE MOIU(DUKAIIMK KHCIOPOAA U Cepbl. XUMUUYECKHE CBOMCTBA CEpHI.
CepoBoziopoi, CTpoeHHUE, PU3NUECKUE U XUMHUUECKHe CBOMCTBA. OKCHIIBI Cephl KaK MPECTABUTENN
KHCIOTHBIX OKcuaoB. CepHasi Kucnota, (U3MYECKHEe U XHMHYECKHE CBOMcTBa (0OIIue Kak
MPEJCTaBUTENS KiIacca KHCIOT M crenuduueckue). XUMAYECKHE pPEaKkIuH, JIe)Kallie B OCHOBE
MPOMBINIIEHHOTO Crocoba MOMydeHuss cepHOM KucIoThl. [lpuMenenue cepHoit kucnotel. Conu
CepHOI KHUCIIOTHI, KAUeCTBEHHAs peakuus Ha cynbaT-uoH. HaxoxxnaeHne cepsl U e€ COeTMHEHUH B
npupoze. XMMHYECKOE 3arpsi3HEHUE OKPYXKAOIIEeH Cpeibl COSAMHEHUSIMH CEPhI (KHUCIOTHBIE TOKIH,
3arps3HEHUE BO3yXa U BOJIOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS.

OOmast xapakrepuctuka 31eMeHTOoB VA-rpynmbel. OCOOEHHOCTH CTPOEHUs aTOMOB,
XapaKTepHBIE CTETIEHU OKHUCIICHUS. A30T, pacpoCTpaHEHUE B IPHPOJIE, (PU3HUECcKre U XUMUIECKHE
cBoiicTBa. KpyroBopor a3zora B mpupone. AMMHAK, €ro (U3MYEeCKue U XUMHYECKUE CBOICTBA,
nojry4eHue u npuMenenue. Com aMMOHUS, X (pU3HYecCKue U XUMUYECKHE CBOWCTBA, IPHMEHEHHE.
KauecTBeHHas peakiysi HA WMOHBI aMMOHHUA. A30THas KHUCIOTa, €€ MoilyudeHue, (U3NYecKue u
XMMHAYECKHE CBOicTBa (OOImME Kak TMpeICcTaBUTENs Kilacca KHCIOT | CIEIH(HIECKHe).
Mcnionb30BaHNe HUTPATOB U COJICH aMMOHHMS B KauyeCTBE MUHEPAIBbHBIX YAOOpeHUH. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIOUIeH cpeibl COeTMHEHUSIMH a30Ta (KUCIOTHBIE JOXKAH, 3arpsi3HEHUE BO3/1yXa,
noyBsl U BoJoéMOB). Docop, amnorponusie Moaupukanuu pocdopa, Gusnyeckue 1 XuMHIECKUE
ceoiictBa. Okcun dochopa (V) u dochopHas kuciora, GU3MUYECKUE W XUMHUUYECKHE CBOWCTBA,
nony4enue. Mcnonp3zoBanue ¢pocdaros B KauecTBe MUHEPAIBHBIX YI00PEHHIA.

OO6mrass xapakrepuctuka d37eMeHTOB |V A-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHble CTENEHM OKUCICHUS. YTJIEepo[, alIOTPOIHbIE MOAU(UKAIMH, PACIPOCTPAHEHUE B
npupoje, Gu3NUecKue U XUMHUUYECKHe CBOWCTBa. AnmcopOmus. KpyroBopoT yriepoaa B mpupoje.
Oxcunpl yriaeponaa, ux (Gpu3MuecKue M XUMHUYECKHE CBOWCTBA, JIEHCTBHE Ha JKHUBBIE OPraHU3MBI,
MOJy4eHHEe W TMPUMEHEHHE. DKOJIOTMYEeCKHe MpoOJIeMbl, CBsA3aHHBIE ¢ okcuaoM yriepoaa (1V),
THIIOTE3a TI00aIbHOTO MOTEIUICHUS KIIMMaTa, MapHUKOBBIN 3 ¢eKT. YronpHast KUCIOTa U €€ COJH,
ux (u3nyuecKue U XMMHYECKHUE CBOWCTBA, MOJIyueHUE U MpuMeHeHue. KauecTBeHHast peakius Ha
kapOoHaT-noHBI. VMcnonb30BaHne KapOOHATOB B OBITY, MEAMLIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3sICTBE.



[lepBoHayanbHble MOHATHA 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHHSX yriepoia
(MeTaH, 3TaH, STWJIEH, alleTHJIEH, 3TaHOJ, TJIMLEPHH, YKCyCHas KucioTa). [IpuponHble UICTOYHUKI
YTJIEBOI0POI0OB (Yroiib, MPUPOJHBIN ra3, He(Th), TPOAYKTHI UX NepepaboTku (OEH3MH), UX POJb B
ObITYy W TPOMBINIIEHHOCTH. [loHsATHE O OMONOrMYecKHM BaKHBIX BEIECTBAX: JKHMpaX, OelKax,
yriaeBoJax — M MX POJM B KU3HM YeloBeKa. MarepuanbHOE€ €AMHCTBO OpPraHUYECKHX H
HEOPraHMYECKUX COCAUHEHUM.

Kpemuuid, ero ¢pusnueckue 1 XMuMHUUECKUE CBOMCTBA, MOTydyeHHne U npuMeHeHne. CoeJMHeHns
KpemHHs B mpupone. O6mue npenacrabienus 00 okcuae kpemaus (1V) m KpeMHHUEBOW KHCIIOTE.
Cunukatel, WX HCIONB30BaHUE B OBITY, B TNPOMBIIICHHOCTH. BakHeiine CTpouTeIbHbIE
MaTepuaibl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, Xene300eToH. I[IpobGnembr OGe3omacHOTO
UCII0JIb30BAaHUsI CTPOUTENIBHBIX MAaTEPHUAJIOB B ITIOBCEHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4Y€HHE 00pa3lloB HEOPraHWYECKHX BEILIECTB, CBOWCTB COJISIHOW KHCIIOTBHI, MPOBEACHHE
KAueCTBEHHBIX pPEaKIMi Ha XJIOPUI-MOHBI U HaOIIOJCHHE MPHU3HAKOB UX IMPOTEKAHMS, OIBITHI,
oTpaxkaromue (U3NYECKHe W XMMUYECKHE CBOWMCTBA TaJIOTEHOB M HMX COCIUHEHHUI (BO3MOKHO
UCIIOJIb30BaHUE BHUEOMATEpPHAlIOB), O3HAKOMJIEHHE C 0Opa3laMu XJIOpUIOB (TaJOreHHIIOB),
O3HaKOMJIEHHE ¢ o0pasumamMu ceppl M €€ COEIUHEHUSIMH (BO3MOYKHO  MCIOJIb30BaHHUE
BUJICOMATEpPUANIOB),  HaONoJeHHWE  Tporecca  OOyrMBaHHMS — caxapa  MOJI  JAelcTBHEM
KOHIICHTPUPOBAHHON CEpHOW KHCIIOTHI, M3yYeHHE XWMHUUYECKHUX CBOMCTB pa30aBICHHON CepHOM
KHCIIOTBI, MPOBEIEHUE KAYeCTBEHHOM peakiuu Ha cynbpaT-MOH M HaONIoJeHHE NpuU3HaKa eé
MIPOTEKaHUs, O3HAKOMJIEHHWE C (U3NYECKUMH CBOMCTBaMHU a30Ta, gocdopa M HX COEIUHEHHM
(BO3MOKHO HCITIOJIb30BaHHE BUIEOMATEpPHANIOB), 00pas3iiaMu a30THBIX U (PochopHBIX ynoOpeHuw,
MoJlyueHue, coorpaHue, paclio3HaBaHUE U U3yYEHHUE CBOICTB aMMHaKa, POBEACHUE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS U (pochaT-HOH U U3yUYeHHE MPU3HAKOB MX MPOTEKAHUS, B3aUMOJICHCTBHE
KOHLEHTPUPOBAHHON a30THOW KHUCIJIOTBHI C MENbIO (BO3MOYKHO HMCIOJIb30BaHUE BUIEOMATEPHUAIIOB),
M3YYCHHE MOJENel KPHUCTAUIMYECKUX PEIETOK anmasa, rpadura, QynnepeHa, o3HaKOMIICHHE C
MIPOLIECCOM  aJcopOLMK pPAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOICTBOM
NPOTHBOIa3a, MOJy4YeHUe, coOMpaHue, paclo3HaBaHME M H3YyUYeHHE CBOMCTB YIJIEKHMCIIOIO Tasa,
MIPOBEJICHUE KAYECTBEHHBIX pEaKIMil Ha KapOOHAT M CWJIMKAT-WOHBl U HU3y4YEHHE NPU3HAKOB HX
IIPOTEKAaHUs, O3HAKOMJICHHME C TPOAYKLMEH CHUJIMKAaTHOW IPOMBIIUIEHHOCTH, pELICHHUE
AKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BakHele HeMeTaIbl U UX COeTUHEHUS.

MeTa/uibl M UX COCAUHEHUS

OO01as xapaKTepuCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX IOJIOKEHUS B
Ilepuoanueckoii cucteme xuMudeckux 3nemeHToB /. . Menneneesa u ctpoenus aromoB. CTpoeHue
MeTalyioB.  MeTaiuueckass  CBsI3b M METAJUIMYECKas — KpUCTalLIM4ecKas  pemérka.
DNEKTPOXUMHUUYECKUN Psii HAIPSDKEHNUN MeTa/ioB. PU3NYECKUE U XMMUUECKHE CBOMCTBA METAJUIOB.
O6mwme crocoObl mosydeHus MeTauioB. [loHATHE O KOPpPO3WHM METAIOB, OCHOBHBIC CIIOCOOBI
3amUThI KX OT Koppo3uu. CIutaBsl (CTajlb, YYyT'yH, JIOPATIOMUHHN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y IPOMBIIUIEHHOCTHU.

[I{esnounble MeTaUIbL: MOJI0KEeHUE B [lepuoaudyeckoi cucreMe XUMUIECKUX 3J1eMeHToB [I. .
MenneneeBa, CTpOCHHE WX aTOMOB, HAXOXKJI€HUE B ITpupoie. PU3NUECKHEe U XUMUYECKUE CBOMCTBA
(na mpumepe HaTpus ¥ Kanusi). OKCUAbI U TUAPOKCUABI HATpUs U Kanus. [I[puMeHeHne 1mea0uHbIX
METAJJIOB U UX COEIUHEHUIA.

[IlenouyHo3eMenbHbIE METAJUIBI MATHUKA U KAJIBLUKI: MOJ0XeHue B [lepronnueckoi cucreme
xuMuueckux anemeHtoB [[. M. MeHnneneeBa, CTpOCHHME MX aTOMOB, HAXOXKIECHHE B MPHUPOJIE.
duznyecKre U XUMUYECKUE CBOMCTBA MarHus 1 Kajabliusl. BaxkHelme coe TuHEeHUsI KaubIns (OKCH/I,
TUAPOKCHUL, coin). KECTKOCTH BOABI U CIOCOOBI €€ yCTpaHEeHHUs.

Antomunuii: nonoxenue B Ilepuogmueckoil cucreme Xxumuueckux a3ieMeHtos J[. .
MeHeneeBa, CTpOEHUE aToOMa, HaxOXxAeHHE B npupoae. Puznueckue M XMMUYECKHE CBOMCTBA
aoMuHUs. AMGOTEpHbIE CBOMCTBA OKCH/IA U THIPOKCHU/IA AIFOMUHHUSL.



XKeneso: nonoxenue B [lepuonnueckoii cucreme xumuueckux snementoB . . Menaeneena,
CTPOECHHUE aTOMa, HAXOXKJEHHUE B Tpupoae. PU3NYECKue U XUMHUECKHUE CBOMCTBA kele3a. OKCHIIbL,
ruapokcuabl u comu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U momyueHue.

Xumuueckuii Ikcnepumenm:

O3HaKOMIJICHHE ¢ 00pa3liaMy METaJUIOB U CILJIaBOB, UX (PM3MUECKUMU CBOMCTBAMHM, U3YUCHHUE
PE3yAbTAaTOB KOPPO3UHU METANIOB (BO3MOXHO HCIOJIB30BaHUE BUAEOMATEPHAJIOB), OCOOCHHOCTEMH
B3aMMOJICHCTBUS OKCH/Ia KAJIbLIUS U HATPUS C BOJIOM (BO3MOKHO MCIIOIB30BaHUE BUICOMATEPUAIIOB),
UCCIIeIOBaHNE CBOWCTB KECTKOW BOJBI, IMpollecca TOPEHHs >Kejle3a B KHUCIOpoAe (BO3MOXKHO
WCIIOJIb30BAaHUE BHUIEOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMl Ha HOHBI:
MarHusi, KaJblys, aTlFOMUHUS, IIMHKA, skene3a (1) u sxxenesa (1), menu (1), HaGnroaeHue u onmucanue
MIPOLIECCOB OKPALIUBAHUS [JIAMEHU MOHAMU HATPUsS, KAl U KaJblus (BO3MOXHO HUCIOJIb30BAHKE
BUJICOMATEPHANIOB), HcclieoBaHne aM(pOTEpHBIX CBOMCTB TMAPOKCHIA AFOMUHHUS U THAPOKCHIIA
[IMHKa, pelIeHNe YKCIIEPUMEHTANIbHBIX 33/1a4 1o TeMe «BaxkHeiiime MeTauibl U UX COCTUHEHUS.

XuMHUSA U OKpPYKaKOIIAs cpeaa

BemectBa 1 marepuansl B MOBCEIHEBHOM JKHU3HU 4esioBeKa. be3zomacHoe UCmojib30BaHUE
BEIIECTB U XUMHUECKHX peakiuii B ObITy. [lepBas momMoIs Mpu XUMUYECKUX 05KOTaxX U OTPaBICHUSX.

XUMHUECKOE 3arps3HEHUE OKpYXarolleld cpeabl (MpeaeibHasi JOMyCTHMash KOHIEHTpaIus
BemiecTs, najiee — [1/IK). Pons XxuMuu B pemieHnn 3K0I0TUYeCKUX MPoOIeM.

Xumuueckuii IKcnepumenm:

u3ydeHrue o0pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIIOB, MTOJIMMEPHBIE MAaTEPHUATIBI).

Meoscnpeomemnuwie ceasu

Peanuzanus MexxnpeaMeTHbIX CBA3€H TPU U3YUEHUN XMMUU B 9 Ki1acce OCYIIECTBIISIETCS Uepe3
WCIIOJIb30BAaHUE KaK OOINMX EeCTeCTBEHHO-HAYYHBIX TOHITHH, TaK W TOHSATUN, SBIISIOIIUXCS
CUCTEMHBIMU JJI OTAEJIBbHBIX NPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC MMOHSATHS: HAYYHBIA (aKT, THIOTE3a, 3aKOH, TCOPHs, aHATU3,
CUHTE3, Kiaccu(pukamnus, TMEePUOJUYHOCTh, HAONIONEHUE, OSKCIEPUMEHT, MOJAEIUPOBAHUE,
WU3MEpEHUE, MOJICITb, SIBJICHHE, TAPHUKOBEIN () (PEKT, TEXHOIOTUS, MATePHAITEI.

®dusuka: wmarepus, aToMm, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI, HW30TOMbI,
PaaMoOaKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKHM 3apsi]l, MPOBOJIHHUKH, TOJTYIIPOBOTHUKH, TUIJICKTPUKH,
(dbOoTORIEeMEHT, BEIIECTBO, Teno, OO0BEM, arperaTHoOe COCTOSHHUE BEIIeCTBa, Ta3, pacTBOpP,
PacTBOPUMOCTb, KpUCTANIMYECKAs PEHIETKA, CIUIABhI, (DU3NYECKUE BETMYUHBI, IMHULIB U3MEPEHHUS,
KOCMHMYECKOE€ MPOCTPAHCTBO, IIaHEThI, 3BE3/1bI, COJIHIIE.

buonorust: ¢otocunTe3, npIxaHue, Ouocdepa, SKOCUCTEMA, MHUHEpaJbHbIE YIAOOpEHMS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, rupocdepa, MUHEPAIbI, TOPHbIE OPObI, TIOJE3HbIE UCKOTIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA NPOI'PAMMBLI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yNabTaThl OCBOGHHSI MPOrpaMMbl OCHOBHOIO 0OO0mIero 0Opa30BaHUA
JOCTUTAIOTCS B XO/€ OOy4YeHHsS] XMMHUH B €IMHCTBE Y4eOHOH M BOCIUTATEILHOUN JEATEILHOCTH B
COOTBETCTBUH C TPATUIMOHHBIMH POCCHUHCKUMHU COLMOKYJIBTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSMH, TIPUHITHIMH B OOIIECTBE TNpaBUIAMU U HOPMaMHU TOBEIEHUS U CIOCOOCTBYIOT
MpoleccaM caMOITO3HAHUS, CAMOPA3BUTHS U COIMATN3ANN 00YyJaOIUXCS.

JIMYHOCTHBIE pE3yNbTAaThl OTPAXKAIT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJACTBOBATHCS
CUCTEMOM MMO3UTUBHBIX IEHHOCTHBIX OPUEHTAIUI U PaCIIMPEHHE OMBITA IeATEILHOCTH Ha €€ OCHOBE,
B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUSI:



LIEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M HAaydyHOMY
HAcJIeMI0, TIOHMMAaHUs 3HA4YeHHs] XUMHMUYECKOM HAayKH B JKU3HM COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(pOpMAIMeld O MEepeOBbIX JOCTHXKEHUSX U OTKPBITHUAX
MHUPOBOI U OT€UECTBEHHOW XUMUH, 3aUHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpoiicTBe MHpa
1 OOIICCTBA;

2) rpa:kIaHCKOr0 BOCTIMTAHMS:

IIPEJICTABICHUS] O COLMAJIbHBIX HOpMax M IMpaBWIaX MEXJINYHOCTHBIX OTHOLIEHUM B
KOJUIEKTUBE, KOMMYHHUKaTUBHOMN KOMIIETEHTHOCTH B 00IIEeCTBEHHO IOJIE3HOM,
y4e0OHO-UCCIIEI0BATENbCKOW, TBOPUECKOM W JPYIMX BHMJAx JESATEIBHOCTH, TOTOBHOCTH K
pa3HoO0pa3HONW COBMECTHOM JAEATETbHOCTH MPU BBIMOJHEHUHM Y4e€OHBIX, MO3HABATENbHBIX 3ajad,
BBIIOJIHEHUH XUMHUYECKHUX OKCIEPUMEHTOB, CO3/aHUM Y4YEOHBIX IMPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHUMAHUIO U B3aWMOIIOMOIIM B TpoIlecce ATONW Y4eOHOH NesATeIbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE MOBEJEHUE U MOCTYIKU CBOUX TOBAPULIEH C MO3UIIMU HPAaBCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCIEACTBUI OCTYIKOB;

3) HIEeHHOCTH HAYYHOr'0 MO3HAHNS

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE U XUMHUECKOM pEeaKIMi, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKHM M COCTAaBIAIOIIME OCHOBY MUl IOHUMaHUS CYIIHOCTH
HAyYHOW KapTHUHBI MUpPA, MPEICTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIBI,
B3aMMOCBSA35IX YEJIOBEKA C IPUPOJHOMN CPEOi, O POJIU XUMHH B [IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[TO3HABATEJIbHBIE MOTHBBI, HAIIPaBJICHHBIE HA IIOJIYYEeHUE HOBBIX 3HAHUW IO XUMUHU,
HEOOXOoAMMBbIe isi  OOBSICHEHMS HAOJIOMAaeMBIX TIPOLIECCOB W SIBJICHHWW, TIO3HABATEIBHOM,
MH(GOPMALIMOHHON M YUTATENBCKON KYJIbTYphI, B TOM YHCIIE HaBBIKOB CAMOCTOSITENILHON paboThI €
y4eOHBIMH TEKCTaMM, CIIPABOYHON JMTEpaTypod, JOCTYNHBIMU TEXHUYECKUMHU CpEACTBAMHU
WH(GOPMALIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHWIO W TO3HAHUIO, JI0003HATEIBHOCTb, TOTOBHOCTh M CIIOCOOHOCTH K
caM00Opa30BaHUIO, TMPOCKTHOW M HCCIIEN0BATENIbCKON NEeATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIpPaBJIEHHOCTH U YPOBHSI 00y4YEeHHMsI B lajIbHENILIEM;

4) ¢popMHuPOBAHUS KYJIbTYPHI 310POBBSI

OCO3HaHUE [ICHHOCTH KM3HU, OTBETCTBEHHOT'O OTHOIIEHMSI K CBOEMY 37J0POBBIO, YCTAHOBKH Ha
3J10pOBBIi1 00pa3 JKU3HU, 0OCO3HAHUE MOCIECACTBHI U HENPUATHE BPEIHBIX MTPUBbIYEK (YyOTpeOIeHUs
aJIKOTO0JIsl, HAPKOTHKOB, KYpEeHMs), HEOOXOJUMOCTU COOIIOICHUS IMpaBHJl OE30MaCHOCTH IpHU
O0palIeHnH ¢ XUMUYECKUMH BELIECTBAMH B OBITY U pealIbHON KU3HU;

5) Tpy/10BOr0 BOCIIMTAHUSI:

MHTEpeC K MPAaKTUYECKOMY M3Y4EHHUIO npodeccuil U Tpyaa pa3IMyHOTO Pojad, YBaKEHHE K
TPYAY U pe3yJbTaTaM TPYAOBOH NEATEIbHOCTH, B TOM YHUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUH [0 XMMUH, OCO3HAHHBIN BEIOOpP MHAMBUYATbHOM TPAEKTOPUH MIPOAOIKEHHUS 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHUH, OOILECTBEHHBIX HHTEPECOB H
nOTpeOHOCTEH, YCIEIHON MPOPECCHOHATBHON ACITEILHOCTH U Pa3BUTUSI HEOOXOJUMBIX YMEHUH,
TFOTOBHOCTH a1allTUPOBATHCA B MPO(eccHOHANIbHOI cpejie;

6) IK0JI0TH4YeCKOro BOCIIUTAHMSI:

HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK MCTOYHHMKY >KU3HU Ha 3emiie,
OCHOBE €€ CyYIIEeCTBOBAaHHUS, MOHMMAHHE IIEHHOCTH 3J0pOBOro M Oe30macHOro o0pasa >KH3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PU3UUECKOMY U IMICUXUYECKOMY 370POBbIO, OCO3HAHUE
IIEHHOCTH COOJIOJIEHUs MpaBWJl 0€30MacHOro MOBENEHUs MpH padoTe C BEIIeCTBaMH, a TaKXke B
CUTYalMSIX, YTPOKAIOIINX 3J0POBBIO U KU3HM JIFOJIEH;

CIIOCOOHOCTH NMPUMEHATH 3HAHHS, MOJy4aeMble MPU W3YUYEHUH XMMMUH, JUIs pEIIeHUs 3a71ad,
CBA3aHHBIX C OKPY’KAIOIIEeH IPUPOJHOM CPEeOM, JIJIs IOBBIIIEHUS YPOBHS 3KOJIOTMYECKON KYJbTYPBL,
OCO3HAHMA TII00ATBHOTO XapaKTepa 3KOJIOTHYECKHX MpoOJIeM M MyTed MX PEeleHHs MOCPEICTBOM
METOJ0B XUMHUH, SKOJIOTMYECKOr0 MBIIUICHHS], YMEHUSI pPYKOBOACTBOBATbCA UM B II03HABATEIIbHOIM,
KOMMYHUKATUBHON U COLIMAJIBHOM IIPAKTHUKE.



METAINIPEMETHBIE PE3YJIBTATHBI

B cocraBe MerampeaMETHBIX pPE3yJbTAaTOB BBUICISIOT 3HAYUMBIC U1 (OPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIIEHAayYHbIe TOHATUS (3aKOH, TEOPHsI, MPUHIUI, THIOTe3a, (akT, cucrema,
MIPOIIECC, IKCIIEPUMEHT W JPYroe.), KOTOPhIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yYCOHBIX
mpeaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHUM M3 ATHX MPeAMETOB (POPMHUPOBATH MPEICTABICHUE O
L[EJIOCTHOW HAay4YHOM KapTHHE MHpa, U YHHBepcajbHble y4deOHble AeicTBHs (TO3HABaTENbHBIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIE), KOTOpbIE 00eCTeunBalOT (OPMUPOBAHHWE TOTOBHOCTU K
CaMOCTOSITENIbHOMY TUITAaHUPOBAHUIO U OCYIIECTBICHHUIO Y4€OHOM 1eATeIbHOCTH.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCcTBUS

Ba3zoBble Joruyeckue neicTBuUs:

YMEHUsI NCTIOIh30BaTh MPUEMBI IOTUYECKOTO MBIIUICHHUS TP OCBOSHUH 3HAHUI: pACKPHIBATH
CMBICTT XUMUYECKUX TOHATUHN (BBIACIATh UX XapaKTepHbIE MPU3HAKHU, YCTAHABINBATH B3aUMOCBS3b C
JIPYTUMH TIOHSTHSIMH), WUCIOJIL30BATh MOHATUS ISl OOBSICHEHUS OTIEIBHBIX (PAKTOB W SIBICHHU,
BbIOMpATh OCHOBAaHUS W KPUTEPUU IS KIACCH(PHUKAIUU XMMHYECKUX BEIIECTB U XUMHYECKHX
peakuuii, yCTaHaBIMBaTh MPUINHHO-CIICICTBEHHBIC CBS3M MEXIY OOBEKTAMHU HM3YYCHHS, CTPOUTH
JIOTUYECKUE pacCyXAeHHs (MHIYKTUBHbBIC, ACIyKTHBHBIC, 1O aHAJIOTUH), IeNaTh BBIBOABI U
3aKJTFOUCHHS,

yMEHHE NPUMEHATh B Mpoliecce IMO3HAaHUS TMOHATHS (IpeIMEeTHbIE M MeTamnpeIMETHbIE),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJIETH, WCIIOJIB3YyeMbIE B XUMHUH, MPEOOPa30BHIBATh IMIUPOKO
MpUMEHSIEMble B XHUMHH MOJEIbHBIE TMPEACTABICHUS — XUMHUYECKHI 3HaK (CUMBOJ 3JIEMEHTA),
XUMHYECKast GopMyJia U YPaBHCHHE XUMHUSCKON PEaKIIMy — P PEIICHUHN yIeOHO-TT03HABATEIBHBIX
3a/a4, ¢ y4€TOM 3THX MOJENBHBIX MPEICTABICHUN BBIABISATH U XapaKTEPH30BaTh CYIIECTBEHHBIC
MPU3HAKN U3Y9aeMbIX 00BEKTOB — XUMHYECKUX BEIICCTB M XUMHUYCCKHUX PEAKIIHH, BBISIBISATEH OOIIHE
3aKOHOMEPHOCTH, TMPUYUHHO-CJICICTBEHHBIC CBSI3M M MPOTHUBOPEUHs B H3y4aeMbIX Mpolleccax U
SIBIICHUSX.

Ba3oBble uccienoBare/ibckue 1eiCTBUS:

YMEHHE HCIIOIh30BaTh MIOCTABICHHBIC BOMPOCH B KAYECTBE MHCTPYMEHTA TIO3HAHMSI, a TAKKE
B Ka4ecTBE OCHOBHI ISl (DOPMHUPOBAHHS THUMOTE3BI MO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX
CYXKIICHUM;

NpPUOOpPETEeHHE OMbITa MO IUIAHUPOBAHHMIO, OPraHU3alMd W TPOBEICHUIO YYEHUYECKUX
AKCIEPUMEHTOB, YMEHHE HAOIIONATh 32 XOJOM MpOIEcCa, CaMOCTOSITEIBHO MPOTHO3UPOBATH €TI0
pesynbTaT, (GopmMynupoBaTh OOOOIIEHUS ¥ BBIBOABI MO pE3yabTaTaM IPOBEAEHHOTO OIbITA,
MCCIIEIOBAHMSI, COCTABIIATH OTYET O TPOJICITaHHON padoTe.

Pab6ora ¢ undgopmanmeii:

YMEHHE BBHIOMpATh, aHAJTU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAITUIO PA3ITMIHBIX BHIIOB H
dbopM MpencTaBIeHUs, MONTYYaeMyI0 U3 Pa3HBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIpHASI JUTEpaTypa
XUMHUYECKOTO COZAepaHUsl, CIpaBOUHble ocoOus, pecypchl MHTepHeTa), KpUTUYECKHU OLEHUBATh
MPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMAIIHUIO;

yYMEHHE NPUMEHSATH Pa3IMyHble METObl M 3alpOChl MPH MOMCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIIUX IAaHHBIX, HEOOXOAUMBIX JIS BBIMOTHEHUS y4EOHBIX U MO3HABATEIBHBIX 3a]1a4
OMpeNeEHHOr0 THUIa, NpPUOOpEeTEeHHWe OmbITa B 00JIACTM WCMIOJIB30BaHUSA HH(DOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJAJICHHE KYJIbTYPOH AKTUBHOTO HCIIOJNB30BAHUS PA3TUYHBIX
MOMCKOBBIX ~CHUCTEM, CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMY MpeACTaBICHUS
uHbOpMallUM W WILIIOCTPUPOBATH pEIIaeMble 33Ja4l HECJIOXHBIMH CXEMaMH, JHarpaMMaMH,
apyrumMu hopMamu TpaduKy U ©X KOMOMHAIMSIMU;

YMEHHE HCIIONh30BaTh M aHAIU3UPOBaTh B IMpollecce y4eOHOH M MCCIIeIOBaTEIbCKOM
JEeSTeJIbHOCTH UH(DOPMALIMIO O BIUSHUH MPOMBIIIICHHOCTH, CEJIbCKOT0 X035HCTBA U TPAHCIIOPTa Ha
COCTOSTHUE OKPY KAIOIIEH MPUPOTHOU CPEIbI.

KoMMyHUKaTHBHbBIE YHUBEpPCAIbHbIE YUeOHbI€ IeHCTBHUS:



YMEHUS 3a7aBaTh BOMPOCHI (B X0/ [Uanora u (WiIH) JUCKYCCUU) TIO CYIIECTBY 00CYKIaeMoii
TeMbI, (POPMYIUPOBATH CBOU MPEIOKEHHS] OTHOCUTEIHHO BBHIMOJIHEHUS MTPEAIOKEHHON 3a/1a4;
YMEHHUS TPEJICTABISITh OMyYEeHHBIC Pe3yIbTaThl TO3HABATENBHOM JESTEIBHOCTH B YCTHBIX U
MMMCbMEHHBIX TEKCTaX; JJIaTh MPE3EHTAIINIO PE3YJIBTATOB BHITIOJHEHUS XUMHYECKOTO IKCTIEPUMEHTA
(;1TabopaTopHOTO OMBITA, JJAOOPATOPHOW PabOTHI MO HCCIETOBAaHUIO CBOIMCTB BELIECTB, Y4eOHOTO
MIPOEKTA);
YMEHMSI y4eOHOI'O0 COTPYIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOH IIO3HABaTEIBHOW H
HCCIIeIOBATENIbCKON e TEIbHOCTH MPU PEIICHUH BO3HUKAIOIIKX MPo0JieM Ha OCHOBE yuéTa 00IIuX
WHTEPECOB W COTJACOBAaHUS MO3ULUK (0OCYKICHHUS, OOMEH MHEHUSIMHU, «MO3TOBBIC IITYPMBEI»,
KOOpJIMHAIISI COBMECTHBIX JEHCTBHI, ONpeeseHre KPUTEPUEB MO OLEHKE KaueCTBAa BHIMTOJHEHHON
paboThI U ApyrHe).
PeryasitTuBHbIe YyHUBEpPCAJIbHbIE YUueOHbIE 1elCTBUA:
YMEHHE CaMOCTOSITEJIbHO ONPEAENATh LEIN ACSITENbHOCTH, IJIaHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBATh U IPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO JESATEIBHOCTh, BHIOMpATH Harboee
3¢ (heKTHBHBIE CTIOCOOBI PEIICHUsT YYSOHBIX M MO3HABATEIBHBIX 33729, CAMOCTOSI TEIIHHO COCTABIIATh
WIH KOPPEKTHPOBATh MPEJIOKEHHBIN aNrOpUTM IEHCTBUIN MpHU BBHIMOJIHEHUU 33JlaHUN C Y4ETOM
MOJTYYEHUS HOBBIX 3HAHWA 00 H3y4aeMblX OOBEKTAaX — BEIIECTBAX U PEAKIHUAX, OICHUBATH
COOTBETCTBHE MOJIYYCHHOTO pe3yibTaTa 3asiBJICHHOM 1Ie]Id, YMEHHE UCII0Ib30BaTh U aHAJIU3UPOBAThH
KOHTEKCTBI, IPEjIaraéMble B yCIOBUH 3aJaHUM.
MNPEAMETHBIE PE3YJIBTATHI
B cocraBe mnpeaMETHBIX pe3yJNbTaTOB IO OCBOCHHUIO O0053aTEIbHOIO  COJAEPIKAHMA,
YCTaHOBJICHHOTO JaHHOW denepanbHON pabouell  MporpamMMoid, BBIICISIOT: OCBOCHHBIC
00yJaroImuMUCs HaydHbIE 3HAHHSI, yMEHUS U CITOCOOBI IEHCTBHIA, cienn(UIecKre sl PeAMETHON
obnactu «XUMHs», BUOBl JEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHHS, €r0 HMHTEPIpETaIuH,
peoOpPa30BAHMIO M TPUMEHEHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CHTYAIIHSIX.
K xoHny oOydyenuss B 8 kiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTh C(OOPMHUPOBAHHOCTH Y OO YyUAIOLIUXCSI YMEHHI:
® pacKphIBaTh CMBICT OCHOBHBIX XMUMHUYECKHX IOHSTHI: aTOM, MOJEKYyJa, XUMHYECKHUMA
3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OAHOPOIHAS U HEOAHOPOIHAS),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJSIpHAs Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIPHASI Macca, MaccoBasi OJISl XUMUYECKOTO JIEMEHTA B COeIMHEHUH, MOJISIPHBIN
00BEM, OKCHJ, KHCII0TA, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPULIATENILHOCTD, CTEIIEHb OKUCIICHHUS,
XUMHUECKasi peakuus, Kiaccuukamus peakuuid: peakiuu COeAUHEHHs, pPeaKIhu
Pa3I0KEHus, peaKIuy 3aMEIICHHUs, peaKIii 0OMEHa, 9K30- ¥ SHAOTEPMUYECKHUE PEaKIIUH,
TEIUI0BOM 3(h(exT peakuuu, siAPO aToma, AIEKTPOHHBIN CIIOW aToma, aTOMHas OpOUTAllb,
paauyc aTromMa, XUMHYECKasl CBsI3b, MOJISIPHASI M HETIOJISIpHAsi KOBAJIEHTHAs CBsI3b, MOHHAS
CBs3b, HOH, KaTHOH, aHWOH, pacTBOpP, MaccoBas [IOJid BellecTBa (MPOILIEHTHAsS
KOHIIEHTpallKs) B pacTBOPE;

® WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHITHA W NPUMEHSTH 3TU
MOHSTHSI TIPU OMMCAHUU BEILIECTB U UX MPEBPaLICHHUI;

® WCTOJB30BATh XUMUYECKYIO CUMBOJIHKY IS COCTaBICHHS (POPMYJT BEIIECTB U ypaBHEHUN
XUMHYECKHUX PEaKIIHii;

® ONpelessTh BAJICHTHOCTb aTOMOB JJIEMEHTOB B OHMHApHBIX COEIUHEHHUSX, CTENEHb
OKHUCJICHUS DJIEMEHTOB B OWHAPHBIX COCJUHCHHSX, MPUHAIICKHOCTh BEIIECTB K
ornpeAeNéHHOMY KIIAcCy COeIMHEHUH 1Mo (hopMyIiaM, BUJI XUMUYECKOH CBA3M (KOBaJIEHTHAs
Y MOHHAs1) B HEOPTAaHUYECKUX COCTMHCHUSIX;

e packpeiBaTh cmbichn Ilepumonuueckoro 3akona JI. M. MenneneeBa: QeMOHCTPUpPOBATH
MMOHUMAHHUE TEPUOAUIECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX DJJIEMEHTOB OT UX



nonoxkenus B llepuoauueckoil cucteme, 3aKOHOB COXpPaHEHHMS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYIISIPHOTO YYCHUs, 3aKOHa ABOTaIpo;

OIMCHIBATH U XapaKTepU30BaTh TabIMuHyI0 hopmy [leproanyeckoi CUCTEMbBI XUMUYECKUX
JIEMEHTOB: pa3iuyaTh IOHATUS «TJaBHas mnoarpynna (A-rpynma)» M «1100o4Has
noarpymnna (b-rpynmna)y», mansie u 60JbIINE TEPUOIBI, COOTHOCUTH 0003HAYCHHSI, KOTOPBIS
umerorcst B Tabiune «llepuonnyeckass cucremMa Xxumuyeckux anemento J[. W
MeHneneeBa» € YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS ATOMOB XHMHYECKHX
3JIEMEHTOB (COCTaB M 3apsij sA1pa, o0llee YUCIIO 3JEKTPOHOB U paCIpelleieHue UX 110
JJIEKTPOHHBIM CJIOSIM);

KJ1acCU(pULIUPOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakiuu (MO YUCIYy W COCTaBY YYacTBYIOIIMX B PEAKLUU BELIECTB, IO TEIJIOBOMY
s dekry);

XapakTepu3oBaTh (OMMUCHIBATh) OOIIME XHUMHMYECKHE CBOWCTBA BEILECTB pPa3IMYHbIX
KJIaCCOB,  IOATBEpXKJasi ~ ONUCAaHME  IPUMEPaMU  MOJIEKYISPHBIX  YpaBHEHUH
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIHIA;

IIPOrHO3UPOBAaTh CBOMCTBA BEILECTB B 3aBHCHUMOCTH OT MX KadyeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHHSI XUMHYECKUX TPEBPALICHUN B PAa3IIUUHBIX YCIOBHSIX;
BBIUUCIIATE OTHOCHTEJIBbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MacCCOBYIO
JIOJF0 XMMHUYECKOr0 JIEMEHTa MO0 (hOpMysie COEJUHEHHUs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW PEaKLUU;

NPUMEHATh OCHOBHBIC ONEpAIMM MBICIUTEIBHOW AEATENbHOCTH — aHalu3 M CHHTE3,
cpaBHEHHE, OOO0OIIeHHE, CUCTEMATH3AINI0, KIACCU(UKAIUIO, BBISBICHUE MPUUYUHHO-
-CJIe/ICTBEHHBIX CBSI3€H — I M3YYeHHUS CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIUH,
€CTeCTBEHHO-HAayYHBIE METOJbI MMO3HAHHS — HAONIOJICHHEe, H3MEpEHHe, MOICITUPOBAaHNE,
9KCHEPUMEHT (peallbHbI U MBICIICHHBIH);

cle[loBaTh  IIpaBWJaM  IIOJb30BAHUSA  XUMMYECKOW MOCYAOH U J1abOpaTOpHBIM
o0opyJIOBaHMEM, a TaKXKe IpaBWiIaM OOpamieHHs C BEHIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSAMHU O BBIIOJIHEHUIO Ja0OPAaTOPHBIX XMMUYECKHX OIBITOB IO MOJIYYEHUIO U
coOrpaHHIo ra3000pa3HbIX BELIECTB (BOJOPOA U KUCIOPOa), IPUTOTOBJIEHUIO PACTBOPOB
C onpeenéHHON MaccoBO J10eil pacTBOPEHHOTO BELECTBA, MJIAHUPOBATH U MPOBOIUTH
XAMHAYECKHE HKCIEPUMEHTHI II0 PACIO3HABAaHUIO PACTBOPOB MIEJOYEH W KHUCIOT C
MIOMOILIBIO UHIUKATOPOB (JIaKMYC, (heHOIPTaTICuH, METUIIOPAHIXK U JIPyTHUE).

K kxoHny oOydyenuss B 9 kjacce IpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IOHSATHUN: XWMHYECKUH SJIEMEHT, aToM,
MOJIEKYJIa, NOH, KaTHOH, aHUOH, IPOCTOE BEIECTBO, CJIOKHOE BEUIECTBO, BAJICHTHOCTD,
IJEKTPOOTPHULATEIBLHOCTD, CTEIIEHb OKUCIICHHS], XUMUUYECKAsl peaKLus, XUMAYECKas CBS3b,
TEIIOBOM 3(ddexT peakuuu, MoOJab, MOJSAPHBIL O00BEM, pPACTBOP, AIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAss JAMCCOLMALUS, peakUud MOHHOTO OOMeHa,
KaTajau3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaAKIHH,
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLINU, OKUCIUTEIb, BOCCTAHOBUTEID, OKUCIEHUE U
BOCCTaHOBJICHHUE, AJUIOTPOIUs, aM(pOTEPHOCTh, XUMHUYECKas CBSI3b (KOBaJICHTHAs, HOHHAS,
MeTaJUIM4YecKast), KpUCTaJUInuecKas peléTka, KOppo3usi METaJuIOB, CIUIaBbl, CKOPOCTh
XUMHYECKOW peaKkuu, nmpeaeabHo gonycrumas konuentpanus [1IK Bemectsa;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHITHM M TNPUMEHATH 3TU
MOHATHUSA [IPU ONKMCAHUU BEUIECTB U UX MPEBPALICHUN;

WCTIOJIH30BATh XUMUYECKYI0 CUMBOJIMKY JUISI COCTAaBIICHHUS (DOPMYJT BEIIECTB U ypaBHEHUI
XMMHUYECKHUX PEaKIIUii;



OIpPEAEIIATh BAJIEHTHOCTh U CTENIEHb OKUCJICHHS XMMHUYECKUX AJIEMEHTOB B COEAMHEHMAX
Pa3JIMYHOTO COCTaBa, PUHAJIEKHOCTD BEIIECTB K ONPEACIEHHOMY KJIACCy COEMHEHUH 110
¢dbopmynaM, BHJ XMMHUYECKOHM CBs3M (KOBaJCHTHas, HMOHHAs, METaJIMUecKas) B
HEOpPraHMYECKHX COEIMHEHUSX, 3aps]l HOHA M0 XUMHYECKOU (popmyrie, XxapakTep cpeibl B
BOJIHBIX pAacTBOPAX HEOPraHUYECKUX COCIUHEHUM, THUIl KPUCTAILUIMYECKOW PEETKU
KOHKPETHOI'O BEIIECTBA;

packpeiBaTh cMbich [lepronnueckoro 3akona JI. . MenaeneeBa u 1eMOHCTPUPOBAThH €0
MMOHMMAaHHMeE: ONUCHIBATh U XapaKTeprU30BaTh TabamuHyto Gpopmy Ileproanyeckoi cucTeMbl
XUMHUYECKHX DJIEMEHTOB: pa3iuyaTh MOHITHUS «TJaBHas nonarpymnmna (A-rpynma)» u
«mobouynast moarpynmna (b-rpymma)», Manele ©W  OOJNBIIME TEPHOABI, COOTHOCUTH
0003Ha4YeHHs, KOTOpble MMEIOTCS B MNEPUOAMYECKONW Tabiuie, C YHUCIOBBIMHU
XapaKTEepUCTUKAMU CTPOCHHS aTOMOB XHMHUYECKUX AJIEMEHTOB (COCTaB U 3apsija sAapa,
o0miee YKCIO AJIEKTPOHOB M paclpesefieHHe UX MO 3JEKTPOHHBIM CIO0SM), OOBSCHATH
o0II1e 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB M MX COCIUHEHUH B Ipeienax
MaJIbIX [IEPUOJIOB U IIABHBIX MOATPYIII ¢ YUETOM CTPOCHHUS MX ATOMOB;
KJIacCU(UIUPOBAaTh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA, XUMHUYECKUE
peaxiu (110 YUCIIy ¥ COCTaBy YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, M0 TEIUIOBOMY P (PeKTy,
10 U3MEHEHHIO CTETIEHEN OKHUCIICHUS! XMMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATH) OOIINE U CTICHU(PHUECKUE XUMUIECKHAE CBOWCTBA MPOCTHIX
U CIIOXHBIX BEUIECTB, MOATBEPKIasi ONUCAHWE NMPUMEPAMH MOJEKYJISIPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINAM;

COCTaBJISITh YPABHEHUSA DSJIEKTPOJUTHUYECKOM AUCCOLMALMU KHCIIOT, IIEJIOYEH U COJIEH,
MOJIHBIE M COKpAIllEHHBIE ypaBHEHHUS peakUWid MOHHOrO OOMEHa, YpaBHEHHUS pEeaKIIUid,
MOATBEPKIAIOIINX CYIIECTBOBAHNE MEHETUUECKON CBSI3U MEXKAY BEILIECTBAMU Pa3IMUHbIX
KJIaCCOB;

pPackphIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUIl MOCPENICTBOM
COCTaBJICHUS JIEKTPOHHOTO OallaHCa ITHX peakiuii;

MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHHS, BO3MOYKHOCTH
MPOTEKAHUS XMMHUUYECKHUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHUSX;

BBIUUCIIATh OTHOCUTENBHYIO MOJEKYJISIPHYI0 U MOJISIPHYIO MaccChl BEIIECTB, MAacCOBYIO
JIOJII0 XMMHUYECKOT0 3JIeMeHTa 1Mo (opMyJie COeTUHEHHS, MACCOBYIO JIOJII0 BEIECTBA B
pacTBOpe, MPOBOIUTH PACUYETHI 10 YPABHEHUIO XMMHUECKON PEaKINH;

coOnrofaTh MpaBWia TMOJB30BAHUS  XMMHUYECKOHM Tocylnod ©  JabopaTopHBIM
o0opynoBaHHEM, a TakKe IpaBHia OOpaLIEHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSAMHU O BBITIOJIHEHUIO Ja0OPAaTOPHBIX XMMUYECKHX OIBITOB IO MOJIYYECHUIO U
coOMpaHnIo Ta3000pa3HBIX BEIIESCTB (AMMHAKa M YIIIEKUCIIOTO Ta3a);

MIPOBOAUTH PEAKIUH, IMOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB pa3jIMYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOPHJI-, OpPOMUI-, HOAU-, KapOOHAT-, hocdat-, CHIINKaT-
, Cynb(ar-, THAPOKCUA-WOHBI, KAaTUOHbl aMMOHHMS U HOHBI H3YYEHHBIX METaJUIOB,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE OIIEPAllMM MBICIUTEIBHON AESATENBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHEHHE, 0000IIeHNe, CUCTEMATH3AIHIO, BBISABICHHE TPUYMHHO-CIICICTBEHHBIX CBSI3Ei
— JIJI51 U3YYEHHUsI CBOMCTB BELIECTB M XUMUUYECKUX PEAKLUI, €CTECTBEHHO-HAYYHbIE METO/bI
MO3HAHUS — HAOJIOJEHUE, H3MEPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHBId H
MBICJICHHBIH ).

TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
Ne KoanuectBo DJIeKTpOHHBIe (HM(pPOBHIE)
n/n 4acoB o0pa3oBaTeJIbHbIE Pecypchl




HaumenoBanue
pa3aesioB U TeM
NMPorpamMmblI

Bcero

Pazne

al. HepBonaqanbnme XUMHNYECKHE NTOHATHUSA

XUMHUS — BaXKHas

11 00J1aCcTh €CTECTBO3HAHUS 5 bu6mmoreka [IOK
' Y [IPAKTUYCCKOU https://m.edsoo.ru/7f41837c
JeSITEITILHOCTH YEJIOBEKA
19 BemtectBa 1 xuMuueckue 15 bubmuoreka [JOK
' peaxiuu https://m.edsoo.ru/7f41837c
Hroro no pasneny 20

Paznen 2. Baxkneiimmue NMpPpeACTABUTEC/IN HCOPIraHUIECCKUX BCIICCTB

21 Boszayx. Kucnopos. 5 but6mmoreka [IOK

' INousitrie 00 okcHaax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonsitue o 8 but6mmoreka [IOK

' KHCJI0TaX M COJIIX https://m.edsoo.ru/7f41837¢c
23 Bona. PactBopsl. 5 but6mmoreka [IOK

' ITousaTre 00 OCHOBAHUAX https://m.edso0.ru/7f41837¢c
o | o s L B oOx

' 9 https://m.edsoo0.ru/7f41837¢c

COeIMHEHUI
Utoro no pazneny 30

Pa3zpnen 3. Ilepnonnueckuii 3axkon u [lepuoanyeckasi cucreMa XuMHYECKHUX 3J1eMeHTOB /1.

N. MenneneeBa. CTpoeHue aToMOB. XMMHYeCKas CBA3b. OKUCIUTENbHO-

BOCCT

AHOBHUTECJIbHbIC PCAKIIUH

[lepnoguyeckuii 3aKOH U
[lepuoanueckas cucrema

3.1 XAMUYECKHX 3JIEMEHTOB 7 bubmmorexa [OK
' https://m.edso0.ru/7f41837c
. . Mennene-ena.
CtpoeHue aTtoma
XuMuyecKkast CB3b.
392 OKHCIUTETHHO- 8 but6mmoreka [IOK
' BOCCTAaHOBUTEJILHBIE https://m.edso0.ru/7f41837¢c
peaKIuu
bub6moreka [IOK
Hroro no pasnery 15 https://m.edsoo0.ru/7f41837¢c
PesepBHOE BpeMms 3 bubmmorexa LIOK
https://m.edso0.ru/7f41837¢c
OBHIEE KOJIMYECTBO 68
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9 KJIACC

KoanuyectBo
Ne HanmeHnoBanue pasgenou | o COB DJIeKTpOHHBIE (HM(pPpOBHIE)
/ 0
n/n TeM MPOrpamMMbl Beero o0pa3oBaTe/ibHbIE PECYPChI
Paspnen 1. BemecTBo M XMMHYECKHE PeaKIUH
p Tememenyine L himo LOK
' pasit https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmuotexa [JOK
' XMMHUYECKUX PeaKIui https://m.edsoo0.ru/7f41a636
1.3 9;:?; pligﬂslzq;;;ﬁqecxne 8 bubmorexa IOK
' FMCCOTHALTIA. https://m.eds00.ru/7f41a636
pEeaKIi B pacTBOpax
Hroro no pazgeny 17
Paznen 2. HemeTrasuibl U MX coeIMHEHNSI
21 o sreventon 4  bumorexaIOK
' https://m.edsoo0.ru/7f41a636
VIIA-rpynmsr. ["anorens
OOmas xapakTepuCTHKa
29 XUMHYECKHX 31eMeHTOB VIA- 5 but6mmoreka [IOK
' rpynmbl. Cepa u eé https://m.edsoo0.ru/7f41a636
COCTMHCHUS
OO01mas xapakTepucTHKa
23 XUMHYECKHX 3JIEMEHTOB VA- 7 but6mmoreka [IOK
' rpymnmsl. A3ot, pochop 1 ux https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapaKTepucTHKa
24 XUMHAYECKHX dJ1eMeHTOB |V A- 8 but6mmoreka [IOK
' TPyl YTIepo U KpeMHHHA https://m.edso0.ru/7f41a636
Y UX COCTMHCHUS
Htoro no pazueny 25
Paznen 3. Mera/uibl U UX COeTUHEHUSI
. bubnuotexa [JOK
3.1 OO01me CBOMCTBA METAJLIOB 4 hitps://m.edsoo.ru/7f41a636
39 Baueiinie MeTaibl 1 UX 16 but6mmorexa [IOK
' COCJIMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasnen 4. Xumus u okpy:kamomas cpeaa
41 Bemectsa u maTepuainsl B 3 bu6mmorexa [IOK
' ’KM3HU 4elIOBEKa https://m.edso0.ru/7f41a636
Hroro no pazueny 3
PesepBHOE BpeMs 3 bubmorexa [1OK

https://m.edso0.ru/7f41a636
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Ilpunoscenue
TEMBI UCCJIEJOBATEJIBCKHUX PABOT JJISA YUALIUXCSH
8 KJIACC
1. Anxumus U ouck punocohckoro KaMHs
2. AHanu3 Ka4ecTBa MUIICBBIX MPOJTYKTOB.
3. AHanu3 JIeKapCTBEHHBIX MPENapaToB.
4, Apomareparnmus.
S. bezonacHoe nuranue. OneHka KauecTBa MPOAYKTOB MTHUTAHUS.
6. buonornueckn akTuBHBIE 10OABKU: TpodaHaIUs UK MOIb3a?
7. berToBbie (DUIABTPHI IS OYUCTKH BOAOMPOBOAHOW BOABI M CHOCOO HX
pereHeparyy.
8. BkycHoe — HeBkycHOe. O MUIIEBbIX J00aBKaX.
9. Bnusier - 11 pH Boasl Ha pocT 0000BBIX.
10. BnwusHHE TSXKENIbIX METAJIOB Ha PACTEHHS TOpOXa.
11. Boxa: HEOOBIYHBIE CBOIICTBA.
12. Boxopon — TOIJIMBO OyayIIEero.
13. Bpen sHepreTHuecKuX HAIMUTKOB.
14. BrlpammBaHue KpUCTAJJIOB COJEH.
15. BriBieHHE KayeCcTBA JUCTOBOTO Yasi pa3HBIX GUPM.
16. JKBauka: ucTopus BpeIHOW NPUBBIUKU (MU(]BI U pean).
17. JKeneso u 310pOBbE UETOBEKA.
18. XKenroe, kpacHoe, 3eneHoe — kakoe mone3nee? (O s6mokax).
19. JKecTkoCTh BOJIBI M CTIOCOOBI €€ YCTPAHCHHS.
20. 3araaku maiaxuTa.
21. 3Haere au Bbl, U3 4ero COCTOUT KOPIYC Ballleid aBTOPYUYKH?
22. V3ydeHue BIWSHUS 3€NEHBIX HACAXKICHUNW HAa COACPKAHUE TKEIBIX

METAaJIJIOB B IIOYBEC.

23.
24,

HckyccTBo (hoTorpaduu v Xumusl.
HccnenoBanne ocoOeHHOCTE 00pa30BaHMsI HEPACTBOPHMBIX CHIMKATOB.

CrMKaTHBIN cal U CUJIIMKATHBIC MCY3bI.

25.

HccnenoBaHue BIMSHHE MOja HA OpraHu3M 4YCJIOBCKa H OIIPCACIICHUC CI'O

COACpPKaHMA B IPOAYKTAX NUTAHHUA METOJ0OM ﬁOIIOMGTpH‘-ICCKOFO TUTPOBAHUA.

26.
4eJI0BEKA.
217,
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

HccnenoBanue XUMHYECKHUX CBOMCTB IIUHKA U €ro BIIMSHHS Ha OpraHusm

Hcropus nonydeHus 1 MIpou3BOICTBA AIFOMUHUSL.
Kak nmpeBpamaercs penon u popmanpaerua B cMoiy?
Kak pacrno3HaTh NoJUyIMHHOCTh MOJIOKa?

Kaxkue O6piBatoT nmonmmepsi?

Kakne Mosexynbl MOKHO Ha3BaTh TMraHTaMu?

Kaxue ninacTuky Ha3bIBalOT MOJYCUHTETUUECKUMU?
Kakue nonauMeps! MOTYT CHHTE3HpPOBATh OakTepun?
Kaxkoe cTeksio Ha3bIBalOT OpraHMueCcKUM?

Kakoii mosnmmep 0OTHOCST K caMbIM CTOMKHM?
KonnonnHble pacTBOpHI U UX POJIb B )KU3HU YEJIOBEKA.
MenuumHcKe MOoJTUMEpBI.

Mertasuibl B )KU3HH YEJIOBEKA.

MeraH B Halllel )KU3HU.

Mup MeTaioB ria3aMu XUMHKa, (pu3nka u Guosora.
MycopHBIi1 KpU3HUC.

Hedts — mpomnoe, Hacrosiee, Oymyree.



43.
44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
57,

Omnpenenenne kayecTBa MENA.

Omnpenenenne KauecTBa MUEIMHOIO MEAA.

Onpenenenne konmnyecTBa BUTaMuHa C B JIMMOHE.
Omnpenenenue conep:xkanus BuTaMmuHa C B cokax U (pyKrax.
Opranudeckue KUCJIOThl — KOHCEPBAHTbhI MHUILEBHIX MTPOIYKTOB.
Oprannueckue KUCIOThl KAK aHTHOKUCIUTEIIH.

Oxpana okpyxaroieit cpeabl. KoHTposb kKauecTBa BOJbI.
OuncTka MOBEPXHOCTU MEHOTO CIIJIaBa.

[Tepuoauueckas cucteMa xuMuueckux snemMenToB .M. Mennaeneena.

[TumeBsle 10OaBKU: BpE UM M0JIb3a7

[Inenka->To mommumep?

IToueMy neHOMIACT TAKOW JETKUM?

[Tpenapatel OBITOBOI XUMHH B HAIIIEM JIOME.

Penxue sneMeHTHI M uX reorpagus.

Ponp  HeopraHuueckux BEIIECTB B  KU3HEAESTEIbHOCTU

OpraHU3MOB.

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72,
73.
74,
75.
76.

9 KUIACC

RRO©oNoOOM~WNE

0.
1.
12.
13.
14.
15.

Conp Ha oporax.

CpenctBa Uil MBIThsSI IOCY/IBI.

CpencTa 3alUThl OT HACEKOMBIX (MHCEKTHUIIU/IBI U PETICTUICHTHI).
@u3nyecKre U XUMHUYECKHUE SIBJICHUS B IPUPOJIE.

XuMuyeckas 1a00paTopus B HAIIEM JJOME.

XVMHYECKHE pEeaKIMM Ha CIIy)K0€e y YeloBeKa.

XuMHS B CyIMEIDKCIIEPTH3E.

XUMHS 1 UICKYCCTBO: Ha YEM JEPKUTCS )KUBOIHCH?

XuMUs U KyJTUHApHs: 4To 001ero?

X¥UMHS ¥ IPEBPALLECHUS AJIKOTOJIS.

XuMHs ¥ IpEeBpallEHus caxapa.

Xumus U 1BeT. HaTypanbHble B HCKYCCTBEHHBIE KPACUTEIH.
XUMUs KypeHUs.

XWUMHUS JIEKaPCTB U HAPKOTUKOB.

XUMUYHCTKA Ha IOMY.

Uem MOKHO U30JIMPOBATH AJEKTPUUCCKUNA TPOBOI?
DkcnepTu3a ryoHOM moMabl.

DKcnepTu3a OpraHoIenTUYECKUX CBOMCTB MILIEHUYHOIO XJieha.
DKcnepTu3a MIaMITyHsI.

AHaJIN3 YUIICOB.

bezonacHocTh 3(hupHBIX Maced.

buonornueckue u nuieBbie J0OABKH.

Bopwba ¢ BpenuTensimu.

Bnusinue TsoKenIbIX METaUIOB Ha aKTUBHOCTD (DepMEHTa KaTasasbl.
Bnusaue ¢propun-uona Ha amaib 3y00B.

Bona, koTopyto MblI IbeM

Bonopon kak anbTepHaTUBHBIN BUJ TOIUIMBA.

Bonopon.

Bo3nyx, KOTOpBIM MBI JABIIIUM

Bce o nunie ¢ Touky 3peHns XUMHKa

EcTb 11 mamsiTh y BOABI?

3arpsi3HEHUE CHera.

3anaxu, KOTophle jeyat (pUToTepanms).

W3roroBnenue 6aTapeu TepMonap U U3BMEpeHHE TeMIIEPaTyphbl.

KHNBBIX



16. MsroroBiieHWE CaMOJEIBHBIX TPHUOOPOB IS JEMOHCTPAIUH JICHCTBHS
MarHUTHOTO TIOJISl Ha MPOBOJHUK C TOKOM.

17. W3yueHue BO3ACHCTBUSA KHCJOTHBIX JOXKIEH Ha OKPYXKAIOIIYI0 Cpeny
(pactenusi, MaMSITHUKH).

18. HM3yuenume cocTaBa M CBOWCTB IIPOTHBOTOJIOJEIHBIX  PEarcHTOB,
UCIIONIE3YEMBIX Ha JOPOTax ropoja.

19. H3yuenue pepMEHTATUBHOW aKTHBHOCTH OHOJIOTMUCCKHX JKUKOCTCH.

20. M3ydeHue XMMHUYECKOW OCHOBBI MMUIIEBBIX T00ABOK.

21. HckyccTBeHHOE BhIpAllMBAHHE KPUCTAIJIOB, B T. Y. )KEMUYT, ajiMa3.

22. Hcnonbp30oBaHUE MHHEPATBHBIX YIOOPEHUH.

23. Hcnonws3oBaHue HEPTEIPOTYKTOB.

24. HccrnenoBaHWe BIMSHUS ~ KOHIEHTPAIMM  PEArUPYIOMIMX  BEHIECTB,
TEMIIEpPaTyphl U KaTaJu3aTopa Ha CKOPOCTh XMMHYECKOM peaKIInu.

25. HccrnenoBaHue OpexoB MUHJIAJSI HAa COJIEPIKaHUE ITUAHK]I- HOHOB.

26. HccnemoBanue pu3NKO-XMMUYECKUX CBOMCTB Kpaxmala.

27. HccrnenoBaHne XUMHUYECKUX CBONCTB acHHUpPUHA U MU3YUYEHUE €TO BIIHSHHS
Ha OpPTaHM3M YeJIOBeKa.

28. HccrenoBaHue XUMUYECKOTO COCTaBa MapMeasa.

29. HccrnenoBaHre XMMHUYECKOTO COCTaBa Yasl.

30. Kak moirydaTh 3J€KTPOIHEPTHIO U3 XUMUICCKUX B3aAUMOJICHCTBHI BEIICCTB
(JTUTHCHUKETbHBIC OaTapEHKH U IPYTUE BUIBI).

31. Kakue XUMHUYECKHE PEAKIIUU ITEPEBOJIAT KUIKOCTh B YETBEPTOE arperaTHoe
cocTostHuE (TU1a3ma).

32.  KapOoHOBBIE KHCIIOTHI B )KU3HU YEJIOBEKA.

33.  Koppo3sus xenesa B pa3iHyuHbIX cpeax.

34. Kpacurenu - HaTypaJlbHbIE WIN UCKYCCTBEHHBIE?

35.  Jlumnosslil 11 Mex?

36.  MeToapI 3aMOpakKUBaHUS BOIBI.

37. «Hapomnoe»  TpUMEHEHHWE  HEYTWJIM3UPOBAHHBIX  OOYEeK  M3-TIOJ
XUMPEareHTOB.

38. Hayka Ha cTpake 310pOBbsi. BiusHue ynbTpa3Byka Ha OpraHu3M YeloBeKa
U yIbTPa3ByKOBAas TUATHOCTHUKA.

39. HeOnarompusTHblE 5JKOJOTUYECKHUE TOCIEICTBUS PAOOTHl TEIUIOBBIX
JIBUTATEIIEN.

40. O, moxomnan! ITone3Hoe wiu BpeaHOE JTAKOMCTBO?

41. OmnpeneneHue KauecTBa BOJIBI B HAIIEM BOJIOEME.

42. OmpeneneHue NOBEPXHOCTHOTO HATSKEHUS BOJIBI TP HATUYUH PA3TMYHBIX
IIpUMECEN.

43. OmpeneneHue XHUMHUYECKOTO COCTaBa CJIMBOYHOIO Maclia Pa3HBIX
MPOU3BOJAUTENEH.

44.  Ontumuzanus 3aBapyuBaHUs Yasl.

45. Otxpeitue [TICXD JI. W. MengeneeBslM  CIIy4alHOCTh — WIJIH
3aKOHOMEPHOCTb.

46.  OuncTKa U UCIIOJIB30BAHNE CTOYHBIX BOJ

47. IlepenatouHble MEXaHU3MBI U UX BHIBI.

48. [lutanue u 310pOBKE.

49. IlpaBna u JI0’b O BOJIONPOBOIHOM BOJIE.

50. IlpuponHble U CHHTETHYECKHE BOJIOKHA.

51. IlpupojHble U CUHTETUYECKUE KPACUTEIH.

52. IlpuponHble U CHHTETHYECKHE JICKapCTBA.

53. IlpupoaHbie U CHHTETHYECKHE MOIOIIINE CPEICTBA.

54.  TIpow3BOJCTBO Ta3UPOBOK.



55.  Tlpou3BoacTBO 3epKal.

56.  PasBuTHe MUIIEBON MPOMBIIUICHHOCTH.

57.  Pasputme nmopoxa, BB u opyxwus.

58.  Pacuer BbIxoAa M€y MO TOKY.

59. PamumonanpHOE NMUTaHUE (BUTAMUHBI 1 MUKPOSJIEMEHTHI).

60. Peakuuu ropeHust Ha IPOU3BOJICTBE U B OBITY.

61. Poab MeTamuIoOB B CO3/IaHUHM HCTOPUIECKOTO JIMIIA TOPO/IA.

62. Caxapa B IpOJIyKTax MUTaHUS

63. CocTaB u jieueOHbIE CBOMCTBA MPUPOTHON MUHEPATHLHOM BOJIBI.

64. CwenoOHOE U3 HeCheJOOHOTO (0 CHHTETHUSCKOM ITHIIIE).

65.  VYrieBoawl M UX pOJIb U 3HAYCHHE B )KM3HU YEJIOBEKA.

66. YmoOpenus — 106po uu 37107

67. dapMaieBT — 3TO MEIUK WJIH XUMHUK?

68. ®depmeHTHI — UTO 3TO?

69. Xwumwmdeckas cymHocTh potorpaduu.

70. Xumudeckuii aHaan3 OCH3MHA.

71.  Xwumwus BOKpYT Hac.

72. Xumusd U nuima

73.  XuMUS ¥ SKOHOMHKA: OCHOBHAsI HOMEHKJIATYpa.

74.  Xumus KOCMHYECKOTO KOpalis (3amackl BO3AyXa B TBEPOM BHJIE, OUHCTKA
BOJIBI).

75. Xumus 1eIUTI0I03H0-0yMaKHOTO TIPOU3BO/ICTRA.

76.  DJEKTPOHHBIM CHTapeTaM-HET.

77. DHeprocOeperamoIye JamIbl U 3KOJIOTHYEeCKUA KpU3HC.
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