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IHOSICHUTEJIBHAS 3AIIUCKA
Pabouast mporpamma mo xumum s 8-9 KIIaccoB COCTaBieHAa HA OCHOBAaHUHW CICAYIOIIUX

JOKYMEHTOB:
- ®enepanbHOro 3akoHa Poccuiickoit denepanuu ot 29 nexadps 2012 roma Ne 273-d3 «O6
obpaszoBanuu B Poccuiickoit @enepanuuny (B pea. M3MEHEHUN ),

- KonBennuu o npaBax peb&HKa;

- @enepallbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOIO CTaHJapTa OCHOBHOTO OOLIETro
obpazoBanus (Ilpukaz Munnpocsemennss Poccum ot 31.05.2021 N 287 "OO yTBepkIeHUU
(dbenepanbHOro rocyJapCTBEHHOT0 00pa3oBaTeNIbHOTO CTaHAapTa OCHOBHOTO 0011ero oopasoBanus”
(3apeructpupoBano B Muntocte Poccun 05.07.2021 N 64101);

- IIpuka3z Munnpocsemenus: Poccun ot 18.05.2023 N 370 O6 yrBepxacHuu (dhenepaabHOM
00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO 00Iero obpasoBanusi (3aperucTpupoBaHo B MuHOCTE
Poccun 12.07.2023 N 74223)

- OcHOBHOI 00pa30BaTENIbLHOMN MpPOTrpaMMBbl OCHOBHOTO 00mero oopaszosanus MAOY COIIL
Nell um. B. M. CmupnoBa r. Tomcka;

- [Ipuka3z Munnpocsemenus: Poccun ot 21.09.2022 N 858 "O06 ytBepxaeHnn QeneparbHOTO
nepeyHsi y4eOHMKOB, JONYIIEHHBIX K  HCIOJB30BAHHUIO TPU  peaju3aluud  UMEIOIINX
TOCYJapCTBEHHYIO aKKPEIUTAHI0 00pa30BaTENbHBIX MPOrpaMM HAYaJIbHOTO OOIIETO0, OCHOBHOTO
o0miero, cpeaHero odmiero o0pa3zoBaHUsl OpraHU3AIUSIMHU, OCYIIECTBISIONIMME 00pa30BaTEIbHYIO
NESATEIbHOCTh U YCTAHOBJIEHUS TPENETBbHOTO CPOKA HCIOJIb30BAHUSA HCKIIOUYEHHBIX y4eOHHUKOB"
(3apeructpuposano B Muntocte Poccuu 01.11.2022 N 70799)

- IlocTanoBnenue ['J1aBHOro rocyjapCTBEHHOTO CAHUTAPHOI'O Bpada poccuiicko dexepannu
ot 28 centaopst 2020 r. Ne28 «O6 yrBepxaenuu canutapusix npasui CII 2.4.3648-20 «CanurapHo-
ANUAEMHUOJIOTHUECKHE TpeOOBaHUS K OpraHu3alusM BOCIUTAaHUS H OOy4YeHMs, OTIbIXa U
0370POBJIEHUS AETEN U MOJIOJEKI;

- IlocTanoBnenue ['1aBHOro rocyAapCTBEHHOrO CaHUTAapHOro Bpaya Poccuiickoit @enepannn
otr 28 suBaps 2021 r. Ne2 «O06 yTBepxaeHun canuTapHblx npasuwi U HopMm CanlluH 1.2.3685-21
«'urueHnyecKre HOpMaTUBBI U TPEOOBAHUS K 0OECIIEYeHHI0 0€30MacHOCTH U (W) 0e3BpPEIHOCTH
U151 4eroBeKa (paKTOpPOB Cpeibl OOUTAHUS

- Ilpuka3z Munmnpocsemenuss Poccun ot 22.03.2021 Nell5 «O6 ytBepxknenun Ilopsnka
OpraHu3alMi ¥ OCYIIECTBIEHHS  00pa30BaTENIbHOM  JAEATENIBHOCTH [0  OCHOBHBIM
00111e00pa3oBaTeibHBIM MPOrpaMMaM — O0Opa30BaTENIbHBIM TMPOrpaMMaM HadaJlbHOTO OOIIero,
OCHOBHOT'O OOILETO U CPEAHETO 00IIEero 00pa3oBaHU;

- YHHUBEpCcaJIbHbBIE KIACCU(DUKATOPHI paCIIPEACIICHHBIX MO KJIacCaM MPOBEPSIEMBIX TPeOOBaHUM
K pe3ylibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNbHOM NpOrpaMMbl MO YpPOBHSIM OOILEro
o0pa3oBaHMsl M DJEMEHTOB COJEp)KAaHUA [0 Y4YEOHBIM MpeaMeTaM JJjisl HCHOJIb30BaHUS B
denepanbHBIX W PErHMOHAIBHBIX MPOLEAYypax OLEHKM KadecTBa 00pa3oBaHMs, OJOOpEHHBIE
peuieHrneM (QenepalbHOr0 yueOHO-METOIUYECKOTr0 00beAMHEHHSI IO 001IeMy 00pa3oBaHUIO (Janee
O®YMO) (mpotokon ot 12.04.2021r. Nel/21), nmonrorosnenusie deaepabHBIM rOCY1apPCTBEHHBIM
OIOKETHBIM HAyuyHBIM yupexJeHueMm «PenepanbHbIi HHCTUTYT MEAArornyeckKux M3MEpeHuil» u
pa3meleHHbIe Ha caiite https://tc.edsoo.ru/;

- KoHuenuum ayXxOBHO-HpPAaBCTBEHHOTO Pa3BUTHS M BOCHUTAHHUS JIMYHOCTH TpakJaHWHA
Poccuu;

- Konuenmuu mnpenogaBanust ydeOHoro mpeamera «XuUMHs» B 00pa30BaTEIbHBIX
opranmzamusx Poccuiickoit @enepanuy, peaau3yOIUX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE
nporpammsl (yTB. Pemennem Komnernn Munnpocsemenus Poccun, mporokon ot 03.12.2019 N ITK-
4BH)

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «XUMMU S

[Iporpamma 1o XuMUHM JNa€T TNpPEACTaBICHUE O LEIX, OOIed cTpaTeruu OO0ydeHus,
BOCIHUTAHMSI W pa3BUTHUA OOy4aloOlUXCSd CpPEeACTBAMH y4eOHOro MpelMeTa, YyCTaHaBIMBAET
00s13aTeNIbHOE TMPEIMETHOE COJAEp)KaHHe, MPEeIyCMaTpUBACT paclpesielieHue ero Mo KiaccaM M
CTPYKTYypUPOBaHHE TIO pa3ziesiaM M TeMaM MPOrpamMMbl MO XMUMUHU, ONPEAEseT KOJMYECTBEHHbIE U
KAueCTBEHHBIE XapaKTEPUCTUKHU COJEP)KaHUS, PEKOMEHAYEMYIO IOCIEAOBATEIbHOCTh H3yYEHUs
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XMUMHU C Y49ETOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTMKM Y4eOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00y4aroIIMXCsl, ONpPEAEsieT BO3MOXKHOCTU MpeaMeTa I pealu3aluu
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOW NPOTrpaMMbl Ha YPOBHE
OCHOBHOT'0O 00111ero 00pa3oBaHMsl, a TAKXKE TPEOOBAHUM K pe3ysbTaTaM 00yYeHHs XMMUU Ha YPOBHE
nened  M3y4yeHHs MpeaMeTa M OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIBHOW JESATEIbHOCTU
00yy4aroIerocs o OCBOCHUIO y4eOHOr0 COEPKaHMsL.

3HaHUE XUMHHU CITy>)KUT OCHOBOW i1 (POPMUPOBAHMS MHUPOBO33PEHHUSI O00YYaIOLIETOCs, €ro
IPEJCTaBICHUNA O MaTepHAIbHOM €JMHCTBE MHUPA, BXXHYIO POJb UIPAIOT (POpMUpYEMble XUMHUEH
IIPEJICTABICHNS] O B3aMMOIIPEBPALLEHUSAX YHEPIMM U 00 3BOJIIOLIMU BEIIECTB B MPUPOJE, O MYyTAX
pelieHust 00aJbHBIX  MPOOJEM  YCTOMYMBOIO  pa3BUTHs  4YEJOBEYECTBA —  CHIPHEBOIA,
HHEPreTUUECKOH, MUIEBON U SKOIOTHYeCKOi 0€30IacHOCTH, MPOOIIEM 3APaBOOXPAHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peajM3allii BO3MOXHOCTEH JJIsi CaMOPa3BUTHS U (OPMHUPOBAHUS KYJIBTYPHI
JMYHOCTH, €€ 001el U QyHKIIMOHAIbHOW I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (pOPMHUPOBAaHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEW OOydYaromImxcs,
HaBBIKOB UX CAMOCTOSITEIIbHON YUeOHOM e TeIbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIIEI0BATEIbCKUX
YMEHHUH, HEOOXOMMBIX KaK B IOBCEAHEBHOM KU3HH, TaK U B TPOPECCUOHATBHOM JIeITEILHOCTH;

3HAaKOMHT CO CHEIM(PUKON HayYHOI'O MBIIJICHHUS, 3aKJIaAbIBA€T OCHOBBI LIEJIOCTHOTO B3IUIsAJa
Ha EIMHCTBO MPHUPOJBl M YEIOBEKa, SBISETCS OTBETCTBEHHBIM JTaioM B (OPMHPOBAHUU
€CTECTBEHHO--HAyYHOH I'PaMOTHOCTH O0YyYaroIUXCs;

CocoOCTBYET (hOPMUPOBAHUIO IEHHOCTHOT'O OTHOIICHHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM,
K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOIMUECKOE 00pa30BaHNe 00yUaIOIINXCS.

JlaHHbIe HampaBiCHUs B OOYyYEHHUH XUMHH OOECHEUMBAIOTCS CHEeUU(UKON CcomepikaHus
y4eOHOro mpeaMeTa, KOTOPBIH SIBJISETCS MEelarornyecky aJanTUPOBaHHBIM OTpaKeHHEeM 0a30BOM
HayKHM XMMUH Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHS.

Kypc xumumu Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHUs OPHUEHTHPOBAH Ha OCBOEHUE
00y4arolMMUCS. CUCTEMBl MEPBOHAYAIbHBIX MOHATHUM XMMHH, OCHOB HEOPIaHWYECKOM XMMHMH M
HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IIOHATUI OPraHUYECKOU XUMHUH.

CrtpyKTypa colepikaHus NpOrpamMMmbl IO XUMHUHU c(opMHpOBaHA Ha OCHOBE CHCTEMHOIO
oaxoJa K e€ nzydeHunro. CoaepkaHue CKIIaJAbIBAETCS U3 CUCTEMBI IOHATHH O XUMHUYECKOM 2JIEMEHTE
U BEILIECTBE M CUCTEMBbl MOHATHUH O XuUMHUYeckod peakuuu. OOe 3TH CUCTEMBI CTPYKTYPHO
OpPraHU30BaHbl 110 IPUHIUILY I[OCIEAOBATEIBHOIO Pa3BUTHS 3HAHUNM HA OCHOBE TEOPETUYECKUX
MPEJICTABICHUN PA3HOTO YPOBHS:

— @TOMHO--MOJIEKYJIIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUs O CTPOEHUH aTOMa U XUMHUYECKOU CBS3H;

— MpeICTaBIEHUN 00 AIIEKTPOIUTHYECKON AUCCOIMAIIH BEIIECTB B pACTBOPAX.

Teopernyeckue 3HAaHMS PACcCMATPUBAIOTCS HA OCHOBE JSMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO YPOBHS K JAPYTrOMY, BBIMOJHSIS
GyHKIMN OOBACHEHMSI M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXHOCTEW MPAKTUYECKOTO
IIPUMEHEHHUS U MTOJTYYEHUS N3y4YaeMbIX BEIIECTB.

OcBoeHne NpOrpaMMbl MO XUMHH CIIOCOOCTBYEeT (OPMHPOBAHHUIO MPEJICTABICHHUS O
XUMHUYECKOM COCTaBIIAIOIIEN HAay4HOM KAapTHHBI MHpAa B JIOTHKE €€ CHCTEMHOW IpPUPOJIBI,
LIECHHOCTHOT'O OTHOILIECHMS K HAy4YHOMY 3HAHHUIO M METOJAM IIO3HaHWs B Hayke. M3yueHue Xxumuu
MIPOUCXOJUT C MPUBJICUEHUEM 3HAHUN U3 paHee W3YUYEHHBIX YUEOHBIX NMpeaAMeToB: « OKpy Karomui
Mup», «buonorus. 5-7 knacce» U «Pusnka. 7 Kiacey.

[Ipyu u3ydeHUn XMMHHU MPOUCXOIUT (HOPMHUPOBAHNE 3HAHUI OCHOB XMMHUYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUSA, MPAKTHUECKON JEATEIHOCTH YEJIOBEKA U KaK OHOTO U3
KOMIIOHEHTOB MUPOBOH KyJIbTYphl. 3aJjaua y4eOHOro IpeAMeTa COCTOUT B (POPMUPOBAHUU CHCTEMBI
XUMHYECKUX 3HAHUW — BaXHEHINUX ()AaKTOB, TOHSATHH, 3aKOHOB M TEOPETUYCCKUX IOIOKCHHIA,
JOCTYIHBIX 0000IIEHNI MUPOBO33PEHUECKOr0 XapaKTepa, 3bIka HAyKH, B IPUOOLIEHNN K HAyUYHbIM
METOAaM MO3HAHUSA NP U3YUCHUH BEILECTB U XUMHUECKUX PEAKIUH, B (GOPMUPOBAHUU U PA3BUTUU
NO3HABATENbHBIX YMEHMH W WX [PUMEHEHUH B y4yeOHO-NO3HABaTEIbHOM U  y4eOHO-



HCCIIEIOBATENLCKON JIEATEIbHOCTH, OCBOCHHH TPaBMJI 0€30IacHOr0 OOpalleHHs C BEIIECTBAMH B
OBCEIHEBHOM XU3HU.

HEJA U3YYEHUS YYEBHOI'O ITIPEJMETA «XUMMUASD»

IIpy w3yyeHMM XMMHUM Ha YPOBHE OCHOBHOIO 0OIero oOpa30BaHUs BA)KHOE 3HAUCHHE
npuoOpenu Takue ey, Kak:

— (OpMHpPOBAHHE WHTEJUIEKTyaJlbHO Pa3BUTON JIMYHOCTH, FOTOBOM K €aMOOOpa30OBaHUIO,
COTPYAHHUYECTBY, CAMOCTOSTEIIbHOMY MPHHATHIO PEIIEHUH, CIOCOOHON aJlaiTUPOBATHCS K OBICTPO
MEHSIOIIMMCS YCIIOBUAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHHsI Ha CHUCTeMaTH4eckoe NpuoliIeHne oOydyaromumxcs K
CaMOCTOSITEJIbHON ITO3HABATEIIBHOM JESTEIbHOCTH, HAyYHBIM METOJaM M03HaHMs, (OPMHUPYIOIUM
MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XMMHUU;

— o0ecreyeHue YCIOBHM, CHOCOOCTBYIOUIMX NPUOOPETEHUIO OOYydYarOIIMMUCS OIbITa
pa3HOOOpa3HON JEesTeTbHOCTH, IMO3HAHMA M CAMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIH ), IMEIOLINX YHUBEPCAIbHOE 3HAYEHUE /ISl pa3IMYHBIX BUJOB JAEATEIbHOCTH;

— (dopmupoBanue 0o0Imel (yHKIIMOHAIBHONH M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
quciae YMEHU OOBSCHATh U OLEHUBATH SIBIICHUS OKPY’KAIOLIEr0 MUpa, UCIONb3Ysl 3HAHUS U OIIBIT,
IIOJIy4YE€HHBIE NIPU U3YUYEHUU XUMHUHU, IPUMEHATh UX [IPU PEUIEHUU MTPOOJIEM B TOBCEAHEBHON KU3HU
U TPYJIOBOH J1€ATENbHOCTH;

— (opmupoBaHue y 00ydarolUXCsl T'YMaHUCTUYECKUX OTHOILIEHWH, NOHMMaHUsl LIEHHOCTH
XMMHUYECKUX 3HAHMHA A BBIPAOOTKM HKOJOTHMYECKH IIeJIeCO00pa3HOro IMOBeAeHUs B OBITY U
TPYJOBOU JESATENLHOCTU B LIEJSIX COXPAHEHUS CBOETO 370POBbsI U OKPYKAIOLIEH PUPOAHON Cpebl;

— pa3BUTHE MOTHUBALMYU K OOYYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA
OCHOBE YCBOCHUS 00IIEUYEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HaNpaBJICHHOCTHU JajbHENUIIEro 00yUeHHMs.

MECTO YYEBHOI'O IIPEJIMETA «XUMMU» B YHEBHOM IIJIAHE

B cucreme oOuiero o6pasoBanusi « XUMUs» MpU3HAHA 00s3aTENIbHBIM YUEOHBIM MPEIMETOM,
KOTOPBIN BXOJUT B COCTaB MpeAMETHON 00nacTi «EcTeCTBEHHO-HAayYHbIE PEAMETHD).

Y4eOHbIM MJIaHOM Ha €€ n3ydeHue oTBeAieHo 136 yyeOHbIX yacoB — MO 2 4 B HEJENI0 B 8 U 9
KJIaccaX COOTBETCTBEHHO.

YMK:

- yueObHuKH U paboune Terpaau O. C. 'abpuensH «Xumus 8-9 kiaccey,

- COOpHUKH KOHTPOJIbHBIX U ITpoBepouHbIX padoT O. C. I'abpuensn «Xumus 8, 9 kimacey,

- n3nanue «HactonpHas kaura yuutens» O. C. ['abpuensn;

- cOopHUK «XUMHsI B TeCTaX, 3ajauax, ynpaxHeHusx 8-9 kmaccen» O. C. 'abpuensu, H. I1.
Bocko6GoiinnkoBa, H. B. [lupmnna

CBA3b C IPOT'PAMMOM BOCIUTAHUA

- yCTaHaBJMBAaTh JIOBEPUTEIbHBIE  OTHOLIEHUH MEXIy y4uuTeJIeM M  Y4YEHUKaMH,
CMOCOOCTBYIOUIMX MO3UTUBHOMY BOCHIPHUATHIO YYalIUMHUCA TpeOOBaHUNH W MPOCKO yduTels,
aKTUBU3AIIMU UX MTO3HABATEIbHON AESITETbHOCTH;

- OOy 1aTh IKOJILHUKOB COOIOIATh HA YPOKE OOIIENPUHATHIE HOPMBI IOBEICHUS, TpaBHUiia
OOIIeHHSI CO CTapIIUMHU (YUUTENSIMU) U CBEPCTHUKAMU (ILIKOJIbHUKAMH);

- IPUBJIEKATh BHUMAaHHUE IIKOJIBHUKOB K [IEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha YPOKE SBJICHUH,
OpraHM30BBIBATH PA0OTY JIeTell ¢ colMaabHO 3HAYMMON MH(OpMalrei — 00CyK1aTh, BHICKA3bIBATh
MHEHHUE;

- HCIOJIb30BaTh BOCIMTATEIbHBIE BO3MOYKHOCTH COJIEpXKaHMA Y4eOHOro mpeaMera depes
JEMOHCTPALIMIO JETSAM IPUMEPOB OTBETCTBEHHOIO, TPaKJAHCKOTO IIOBEAEHHUSA, IPOSIBICHUS
YEJIOBEKOJIIOOHS M TOOPOCEPACUHOCTH;

- croco0CTBOBATH MPO(PECCHOHATBHOMY CAMOOIPEICIICHHUIO IIKOJIbHUKOB

- TPHUMEHATh HA YpPOKE WHTEPAKTHUBHbIE (QOpPMBI pabOTHI: MHTEIUIEKTYalbHbIE HUIPHI,
TUIAaKTUYECKUH TeaTp, AMCKYCCUHU, pabOTHI B Mapax H 1p.;



- OpraHM30BBIBATH MIE()CTBO MOTHUBHUPOBAHHBIX W JPYIUPOBAHHBIX YYalIUXCA HaI HX
HEYCIIEBAIOIIUMHU OIHOKIACCHUKAMH,

- HCTIOJIb30BAHUE KPACBEAUECKOr0 MaTepHralia Py HAMTOJHCHUH YPOKA U IOMAITHUX 3a/1aHUH

- UHHUIMHAPOBATh W MOJACPKHBATH HCCICIOBATEIbCKYI0O M IMPOEKTHYIO JEATEIbHOCTD
IIIKOJIBHUKOB

- OpraHu3anus oOIIeHUsS

- (hopMupoBaTh W pa3BHBATh HABBIKU, 3HAHUS O 3J0POBOM 00pa3e KU3HU

- aKTHBU3HUPOBATh IMO3HABATEIBHYIO aKTHBHOCTH

- IOKa3bIBaTh OOYyYarOLIMMCS CBSI3b IPEAMETA C UCTOPUEHN U MPAKTUYECKUM IPUMEHEHHUEM B
KU3HHU

- Haqu/ITL yqanmxca aHaJII/I3I/IpOBaTB, CpaBHI/IBaTb, KOHKpCTI/I?,I/IpOBaTb nu HpeILCTaBJISITL
00pa3HO BEIUYMHBI U (DAKThI, OTHOCAIIMECSH K SKOHOMHYCCKUM SIBJICHHSM, SIBJICHUSAM COL[HAIbLHON U
0OIIIECTBEHHOH KU3HH.

COJEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHSATHUSA

[Ipenmer xumuu. Ponb XuMuM B )KU3HH YeloOBeKa. XMMUS B CUCTEME HayK. Tena u BelecTna.
@uU3NYECKUE CBOMCTBA BEMIECTB. ArperaTHoe cOCToAHUE BelecTB. [IoHsITHE 0 METOax MMO3HAHUA B
xumud. Yucteie BemecTBa 1 cMecu. CrocoObl pa3ieneHus: cMecei.

ATOMBI U MOJIEKYJIBI. XUMHYECKHUE 3JIeMEHTbI. CUMBOJIBI XUMUYECKUX 3JIeMeHTOB. [IpocThie
CJIOKHBIE BeIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckas Gpopmyna. BaJeHTHOCT aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BelecTB. OTHOCHUTENbHAS aTOMHas Macca. OTHOCUTEIbHAS MOJIEKYIIsIpHas Macca. MaccoBas
JIOJISI XUMHUYECKOTO JIEMEHTA B COCIUHEHHH.

KonunuecTtBo BemectBa. Moibs. MonsipHas macca. B3auMocBs3b KOJIMYECTBA, MAacChl U YHCIIa
CTPYKTYPHBIX €IUHUI BelecTBa. Pacu€Tel Mo hopmysiaM XUMUYECKUX COCTUHEHUM.

®u3znueckue M XUMHUYECKHE SBIEHUA. XHUMHUYECKas peakius M €€ MNPU3HAKU. 3aKOH
COXpaHEHHUsI MAacChl BEIECTB. XHUMHUYECKUEe ypaBHeHHs. Knaccupuxaius XUMUYECKHX peaKIui
(coennHEHUsI, Pa3I0KEHHSI, 3aMEILIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TMOCYyAOH, mpaBuiaMu paboTel B jaboparopuu M MpUEMaMu
oOpamieHusi ¢ 1abopaTOPHBIM O0OpYJAOBaHHEM, H3yUYE€HHE M ONMUCaHWe (PU3HYECKUX CBOWCTB
00pa3Ii0B HEOPraHMYECKUX BEIECTB, HaOmoIeHne (Gu3uveckux (IJIaBICHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUTIEHHE M KOHACHCAIUS BOJbI) M XHUMHYECKUX (TOPEHHE CBEYH,
MpOKAIMBaHWE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeNa ¢ KUCIIOTON) SIBJICHHM, HaOMI0IeHuEe U
OTHMCaHUE TPU3HAKOB MPOTEKAHUS XUMHUUYECKMX PEaklIuil (pas3lioKeHHe caxapa, B3auMOJCHCTBHE
CEpHOI KHCIOTHI C XJOpPHAOM Oapusi, pasznoxkenue ruapokcuaa menu (II) mpu HarpeBanuu,
B3aUMOJICHCTBHE kene3a ¢ pacTBopoM comm Menu (II), mzydenue crmocoOOB pas3aenieHust CMecei: ¢
MOMOIIBI0 MarHuTa, (UIBTPOBAHKE, BBIAPUBAHHE, NUCTWUIALMSA, XpoMmaTtorpadus, MpoBeACHUE
OYMCTKH TIOBAPEHHOW COJIM, HAONIOJEHHWE M OINHCAHWE pPEe3yJIbTATOB TIPOBEICHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/ITaHUE MOJIeNIel MOJIEKYT (IIIapOCTEPIKHEBBIX).

BasxHeiilue npeacTraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3agyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopoa — 3JIeMEHT W TPOCTOE BEMIECTBO.
Haxoxxnenue xuciopoma B mpupoje, GU3HIYECKHEe W XUMHUYECKHE CBOMCTBA (PEAaKIMU TOPCHHS).
Oxcunel. [lpumenenne xkucnopoga. CrmocoObl MONMydeHHs] KHUCIOpoga B Jabopatopuul U
npoMbliieHHocTu. KpyroBopot kuciopoga B mpupoge. O30H — auioTpornHas MoauduKanus
KHUCJIOPO/JIa.

TenoBolr 3hdeKkT XUMHUYECKON peakIuu, TEPMOXUMHUYECKHE YypaBHEHHUS, OK30- U
SHIOTEPMUUYECKHE peakuuu. TOMIMBO: yroidb M METaH. 3arpsi3HEHUE BO3JyXa, YCHIICHUE
MapHUKOBOTO 3 dekTa, pazpyiieHne 030HOBOTO CIIOSI.



Bopopon — anemeHT 1 mpocTtoe BemecTBo. HaxoxxaeHune Bogopoaa B mpupoze, Gpuzndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI Moxy4yeHus. KucioTsl u comnu.

Mossipublit 00b€M razoB. PacyéTsl 10 XMMUYECKUM ypaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurens. PactBopbel. HacelmieHHble u
HEHACBIIICHHBIE PACTBOPHI. PacTBOPUMOCTSH BELIECTB B BOJE. MaccoBas 10J1s BEIECTBA B pacTBOPE.
Xumuueckue cBoicTBa BoAbl. OcHOBaHMsA. Poib pacTBOPOB B HMPUPOJE U B JKU3HU YEIOBEKA.
KpyroBopoT Bojibl B ipupoe. 3arpsa3HeHre NpupoaHbix Bog. OXpaHa U OUYMCTKA MPUPOIHBIX BO/I.

Knaccudpukanus Heoprannueckux coeauHenuii. Oxcunpl. Knaccudukanus OKCHUAOB:
coneoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMpOTEepHBIE) B HecoyseoOpasyronme. HomeHnknaTypa
okcu0B. du3nyeckue U XMMUYECKHE CBOMCTBA OKCHIOB. [lomyyeHue okcuaos.

OcnoBanus. Kimaccudukanuss ocHOBaHMM: MIETOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenkiatrypa ocHoBaHuil. ®Pu3znueckue M XUMHUYECKHE CBOMCTBa ocHoBaHui. Ilomyuenue
OCHOBaHMM.

Kucnorsl. Knaccuduxamnus kuciaor. Homenknarypa kucnor. dusznyeckue W XUMHUYECKHE
cBorictBa kucinot. Psag akruBHoctu metauioB H. H. bekerosa. [lomyyenue Kucior.

Comu. Homenkiarypa coneid. ®u3nueckue u XuMU4YecKkre CBoMcTBa colieid. [lomyuenue comneit.

['eneTnyeckas CBSI3b MEXKIYy KilacCaMl HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit 3xcnepumenm:

KayeCTBEHHOE OIpeesIeHHe COJIEpKaHUs KHCIOpoJa B BO3IAyXe, MOJy4deHue, coOupaHue,
pacrmo3HaBaHHE€ W HW3YyYE€HHE CBOMCTB KHCIOpOAa, HaOIMIOJEHHE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM W YCIIOBHS BO3HUKHOBEHHS M TPEKpAICHUs] TOpPEeHHs (TMoXkapa), 03HaKOMIICHHE C
oOpa3iamMu OKCHJIOB U OMKCAHHUE X CBOWCTB, MOJIy4eHUEe, COOUpaHue, paclio3HaBaHUE U U3yUeHUe
CBOMCTB BojOpoAa (ropeHue), B3aumojelcTBue Bogopoga ¢ okcugoM menu (II) (BozmoxkHO
WCIONIb30BaHNE BHJIEOMATEPHANIOB), HAOMIOJEHHE O0O0paslloB BENIECTB KOJIMYECTBOM 1| MOJb,
UCCleIOBaHNEe OCOOEHHOCTEW  pacTBOPEHHUS BELIECTB C  Pa3IMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JI0J€M pPAacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBIE BOJIBI C MeTallaMH (HaTpueM U KajbIleM) (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPHAIIOB), HUCCIIEOBaHHE O00pa3ll0B HEOPraHMYECKHX BEIIECTB pa3IMYHbIX KJIAacCoB,
HaONo/IeHne W3MEHEHUS OKPAaCKH WHJMKATOpPOB B PACTBOpaxX KHCIOT M IIEJNOYeH, U3y4YeHHE
B3auMoeicTBus okcuaa meau (II) ¢ pactBopoM cepHOI KHCIOTHI, KUCIOT ¢ METANIaMU, PEaKIIUi
HEWTpanu3aluu, MOJyuYeHUe HEPACTBOPUMBIX OCHOBAHMI, BEITECHEHUE OJHOTO METaJIa APYTUM U3
pacTBopa COJIM, pEIICEHHE OKCIEPUMEHTANBHBIX 3a7ad 1o TeMe «BaxHenmme Kiaccsl
HEOPraHUYECKUX COCAUHEHUI.

IHepuoanueckuit 3axkoH u Ilepumoamueckasi cucreMa XumMu4eckux sjiemeHtoB JI. H.
MenpeneeBa. CTpoeHue aToMoB. XUMHYeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[TepBbie MOMBITKU KIACCU(PUKALNUNA XUMUYECKUX dJIeMEHTOB. [loHsATHE O rpynmax CXOMHBIX
37€MEHTOB (IEIOYHBIC W IIEJIOYHO3EMETbHBIE METAJIbI, TAJIOTCHBI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U TUIPOKCH/IBL.

[Iepnonnueckuit 3akoH. [lepnonnueckas cucreMa xXumuaeckux anemeHToB 1. M. MeHeneena.
Kopotkonepuoanass wu giuHHONEpuoAHass ¢opmbl [lepuogudeckold CHCTEMBI XUMHYECKHX
anementoB J[. . MenneneeBa. Ilepuoasl u rpymnmbl. @U3NYECKUI CMBICT MOPAIKOBOIO HOMEpA,
HOMEPOB MepUoia U TPYNIbl SJIEMEHTA.

Ctpoenne atomoB. CoctaB aTOMHBIX snep. M3oTomnbl. DmekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
00oIt04ek aToMOB mepBbix 20 xumuueckux dnneMeHToB [lepuoamueckoit cuctemsl [[. . Menaeneesa.
XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTa Mo ero mnosioxkenuto B Ilepuonunueckoit cucreme J[. U.
Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUs pajuyca aTOMOB XMMHUYECKHMX 3JIEMEHTOB, METAJUINYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.



3nauenue [lepuoanueckoro 3akoHa u Ilepnoanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB AJIs
pa3BuUTHS Hayku U ipakTuku. [. . MeHneneeB — yu€HbI U TpaXJaHuH.

Xumnueckas cBa3b. KoBaneHTHas (110J1spHasi ¥ HEMOJISPHASL) CBSI3b. DJIEKTPOOTPULIATEIILHOCTD
XUMHUYECKUX 3JIEMEHTOB. VIOHHas CBS3b.

Crenenp okucienus. OKUCINUTENbHO--BOCCTAHOBUTENbHbIE peakiuu. [Ipoluiecchl OKucieHus u
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3y4eHure 00pa3ioB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMOICHCTBHE THIPOKCH 1A IIMHKA C
pacTBOpamMH KHUCJIOT U ILEI0Y€EH, IPOBEIEHHUE ONBITOB, WILTIOCTPUPYIOIIMX PUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEaKIUil (TOpeHue, peakluu pa3ioKeHUs, COSTUHEHHS).

Meoswcnpeomemnunie ceasu

Peanuzainus MexnpeMeTHBIX CBSA3€H TPU N3YyUYEHUN XMMHUHU B § KJIACCE OCYLIECTBIISIETCS Yepe3
WCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TOHSITHH, TaK W TOHSITHH, SBISIOIINXCS
CUCTEMHBIMU JJI OTAEJIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKIIA.

OO011ue ecTecTBEHHO--HAay4UHbIE MMOHATHUS: Hay4YHbIN (aKT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAJIU3,
CHUHTE3, Kiaccu(uKamnus, MEePUOJUYHOCTb, HAOJIOJEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHUE, MOJIENb, SIBIICHHUE.

®usmka: wMarepusi, aroM, DBJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHJA, HU30TOIMbI,
PaaMoOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHI 3apsil, BELIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, a3, PU3NYECKUE BEIIMUUHBI, €AMHULIBI U3MEPEHUs, KOCMOC, TIaHeThl, 3BE3/1b1, COIHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpaNbI, TOPHBIE TOPOIBI, MTOJIE3HBIE UCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XumMH4ecKasi peakuusi

[Iepnonnueckuit 3akoH. Ilepnonnueckas cucreMa xumuaeckux anemeHToB 1. M. Meneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kajus, KaJbLUs M UX COCIUHEHUI B COOTBETCTBUHU C IIOJIOKEHHUEM D3JEMEHTOB B
Ileproguueckoii CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHIbl XMMHMUYECKON CBsI3U. THIBI KPUCTAIIMYECKUX PEHIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3H.

Knaccudukanmsi w HOMEHKIAaTypa HEOPTraHWYECKHWX BEMIECTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAILIUXCS K Pa3IUYHbIM KJIacCaM HEOPTaHMYECKUX COCIMHEHHUH, TeHETUYECKas CBS3b
HEOPraHMYECKUX BEIECTB.

Knaccudukanus XUMUYECKUX PEAKIUil MO pa3iINYHbIM MpHU3HAKaM (0 YUCIY W COCTaBY
YYacCTBYIOUIMX B pEaKLUU BEIIECTB, MO TEMJI0BOMY 3((EKTy, 10 U3MEHEHHIO CTENEHEN OKUCIeHUS
XMMHUYECKHX AJIEMEHTOB, 10 00PaTUMOCTH, 110 YYaCTHIO KaTaiau3aropa). JK30- U 3HJOTEPMUYECKHE
peaKkIy, TePMOXUMHUIECKHE YPaBHEHUSI.

[TonsTHe 0 CKOpOCTH XHMHUYEcKOl peakiuu. [loHsATHE 00 OOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHe 0 TOMOTeHHBIX U reTeporeHHbIX peakiusax. [lonarue o karamuse.
[lonsiTe 0 XUMHUUYECKOM paBHOBECHUHU. DaKTOPHI, BIMSIIONUIME HA CKOPOCTh XUMHUUECKOW pEaklnu U
MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCIUTENEHO-BOCCTAHOBUTEILHBIC — PEAKIMH, JJICKTPOHHBIA OamaHC  OKHUCIUTEIHHO-
BOCCTAHOBUTENBHON peakiuu. CoCTaBiI€HUE YPAaBHEHHM OKHMCIUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKIMii ¢ UCIIOIb30BAaHUEM METO0/1a SJICKTPOHHOTO OaaHca.

Teopust 3IEKTPOIUTUUECKON TUCCOLUUALMU. DJIEKTPOJIHUTHI M HEIIEKTPOIUTHI. KaThoHBI,
aHUOHBL. MeXaHn3M AUCCOLMALIMKM BEUIECTB C PA3JIMYHBIMU BUJIAMU XUMUYECKOU cBsi3u. CTeneHb
nucconuanui. CHIIbHbIE U c1a0ble 3eKTPOIUTHI.

Peakiium MoHHOTO OOMEHa. YCJIOBUS NMPOTEKAHUS pPEaKIUil MOHHOTO OOMEHa, IOJIHBIE U
COKpaIllEHHbIE MOHHBIC ypaBHEHHsS peakiuii. CBOHCTBa KHCIOT, OCHOBAaHUW W COJIEM B CBETE



MIPEJICTABICHUIA 00 3JIEKTPOTUTHIECKOM Arccoruanii. KadecTBeHHbIe peakiiuy Ha HOHBL. [loHsATHE
0 TUJIPOJIN3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C MOJIEISIMU KPUCTANIMYECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB —
METAJJIOB ¥ HEMETAJUIOB (TpaduTa U anmasa), CII0KHBIX BEHIECTB (XJIOPH/Ia HATPHUS ), UCCIICAOBAHNE
3aBHUCHUMOCTH CKOPOCTH XMMHUYECKOM PeaKIK OT BO3IEUCTBUS pa3IMYHbBIX (AKTOPOB, UCCIIEOBAHNE
ANEKTPOIPOBOJIHOCTH PAcCTBOPOB BEILECTB, MPOLECCA JUCCOLMALMU KUCIOT, LIEN0Yed U coiei
(BO3MOYKHO HCIIOIB30BaHUE BUAECO MATEPUAJIOB), POBEICHUE ONBITOB, WILTIOCTPUPYIOIIUX TPU3HAKU
MPOTEKAHUS PEAKIIMii MOHHOTO 0OMeHa (00pa3oBaHKEe O0CajKa, BBIJCIICHUE ra3a, 00pa30BaHUE BOJIBI),
OTIBITOB, WUTIOCTPUPYIOIIUX MTPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue,
peakuuu paslioKEHUs, COCAMHEHHS), paclO3HaBaHHUE HEOPraHMYECKHUX BELIECTB C ITOMOLIbIO
KaueCTBEHHBIX PEaKlUi Ha MOHBI, pEIICHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtajuibl 4 MX coeJUHEHUSA

OO6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTEIIEHU
okucnenns. CtpoeHne W (U3NUECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — TaJOTCHOB. XHMHUYECKHE
CBOMCTBa Ha mpuMepe xjopa (B3aMMOJCHCTBHE C MeTalUIaMH, HEMeTaJlJIaMH, IIeI04aMu).
XnopoBogopoa. ConsiHasi KUCIOTa, XUMHYECKHUE CBOMCTBA, MOJy4YeHHE, mpuMeHeHue. [leficTBue
XJIOpa W XJIOPOBOJOPOJA Ha OpPraHW3M 4eJoBeKka. BakHeline XJIOpUABI M HX HaXOXJIEHUE B
IIPUPOJIE.

OO6mass xapaktepucTuka »d1eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHusd. CTpoeHue U (PU3NYECKHEe CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPONHbIE MOAN(UKAIIMKN KMCIOPOa U cepbl. XMMUYECKHE CBOMCTBA CEpHI.
CepoBoiopoJi, cTpoeHue, GU3NYECKUEe U XUMUUECKHe cBoKMcTBAa. OKCHUIBI CEpbI KaK MPeICTaBUTENIN
KHUCIOTHBIX OKcHIOB. CepHast KucioTa, (U3MYECKHMEe M XUMHYECKHEe CBOMCTBa (00mue Kak
MIpe/ICTaBUTENsl Kjlacca KHUCIOT U creunduyeckue). XUMUYECKHE peakIuu, JeKalllie B OCHOBE
MIPOMBIIIJIEHHOTO crocoba monydeHusi cepHoi kuciothbl. [Ipumenenue cepHoit kuciotTel. Conu
CepHON KHUCIIOThI, KAUeCTBEHHAsl peaklus Ha cylbpaT-uoH. HaxoxxneHue cepbl U €€ coelMHEeHN B
npupoae. XUMHUECKOE 3arpsi3HEHUE OKPY KaIoIel cpe/ibl COeIMHEHNUSIMHU Cephl (KUCIOTHBIE TOXKIH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MpeI0TBPAIIECHUS.

OOmass xapakrtepucTuka »3JeMeHTOB VA-rpynnbl. OCOOEHHOCTM CTPOEHMSI aTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIIEHUs. A30T, paclpoCcTpaHeHHe B IpUpoJe, (Pru3nyecKre U XUMHUYECKHe
cBoiictBa. KpyroBopor a3zora B mpupoae. AMMHak, ero (pu3nMueckue M XHMUYECKHUE CBOMCTBA,
nojryyeHue u npumenenue. Com aMMOHMS, UX (PU3NUECKUE U XUMUYECKHE CBOMCTBA, TPUMEHEHHE.
KauecTBeHHast peakiysi Ha HMOHbI aMMOHHA. A30THas KHUCJIOTa, €€ MoilyuyeHue, (u3nyecKkue u
XMMHUYECKHe CBOicTBa (OOIIME Kak TMpeNCTaBUTENsl Kiacca KUCJIOT M CIEHU(pHUYECKHE).
Hcnonb30BaHre HUTPATOB U COJEM aMMOHHS B KayeCTBE MMHEPAIbHBIX yA0OpeHui. XumMuueckoe
3arpsiI3HEHUE OKPYIKaAIOLIEN Cpebl COEAMHEHUSAMU a30Ta (KUCIOTHBIE JOXKAM, 3arpsI3HEHUE BO3/1yXa,
MOuBHI U BOJ0EMOB). Pocdop, aorpornHbie Monudukanuu dpocdopa, Gpuznueckue U XUMUYECKUE
cBoiictBa. Oxcupa docdopa (V) u dochopnas kucnora, pU3NYECKUe U XUMUUYECKHUE CBOWCTBA,
nosrydenue. VMcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YI00PEHHIHA.

OOmast xapakrepuctuka »sineMeHToB I[VA-rpynmbel. OcCOOEHHOCTH CTPOSHHMS aTOMOB,
XapakTepHbIE CTENEHU OKHUCIEHUS. YTIEpOJ, ajuIOTPONHbIE MOAM(PHUKAIMHN, PACIPOCTPAHEHHE B
npupoje, pu3nYeckue U XMMUYEeCKHe CBoWcTBa. AzncopOims. KpyroBopor yriepoga B mpupoe.
Oxcuasl yriepoja, ux (pusmueckre M XUMHUYECKHUE CBOMCTBA, JCMCTBHE HA KUBBIE OPTaHU3MBI,
MOJIy4eHHUE W MPUMEHEHHE. DKOJOTHYeCKHUe MpoOJeMbl, CBs3aHHBIE ¢ okcuaoMm yriepoaa (IV),
TUIOTE3a II00aNIbHOr0 MOTEINIEHUs KJIIMMaTa, MapHUKOBbIN 3¢ (deKT. YronpHas KUCIOTa U €€ COJH,
X (U3NYECKUEe U XMMHYECKHE CBOMCTBa, MOJIydeHUEe M IpuMeHeHue. KadecTBeHHas peakuusi Ha
KapOoHaT-MoHbI. Vcnonb3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3sIHCTBE.



[lepBoHayasibHbIE NOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEIMHEHUSX YIJepoja
(MeTtaH, 3TaH, STWJIEH, alleTHJIEH, 3TaHOJ, TJIMLEPHUH, YKCyCcHasl KucioTa). [Ipupoanbie HCTOYHUKI
yIJI€BOAOPOAOB (yroib, MPUPOIHBIN ra3, He(Th), MPOLYKTHl UX nepepaboTku (OeH3MH), UX POJIb B
ObITYy U MpOMBIIIIEHHOCTH. [loHATHE O OMOMOrMYecKH Ba)KHBIX BEIIECTBAX: JKMpax, Oelkax,
yIIeBOJaX — W HUX pPOJIM B JKU3HHM 4YeJoOBeKa. MarepuaJbHOE €IMHCTBO OpPraHUYECKUX H
HEOPraHUYECKUX COCTUHEHUM.

Kpemuuid, ero ¢pusnueckue 1 XMuMHUYECKUE CBOIMCTBA, MoyueHne U mpuMeHeHne. CoeMHEeHUs
KpemHusi B npupoje. O6mue npencraBienus o6 oxcuae kpemuusi (IV) u kpeMHHEBOH KHUCIOTE.
Cunukarel, WX HCIOJIB30BaHHE B OBITY, B MPOMBIIUICHHOCTH. BakHeHIIne CTpOUTeIbHbIE
MaTepuasbl: KepamMHKa, CTeKJIo, IEeMEeHT, OeToH, kene3o0etoH. Ilpobrmembr Ge3omacHOro
HCIIOJIB30BAaHUSI CTPOUTENBHBIX MATEPUAIIOB B IIOBCETHEBHON KU3HMU.

Xumuueckuit s3xcnepumenm:

n3ydeHHe 00pa3lloB HEOPraHMYECKUX BELIECTB, CBOWCTB COJISIHOM KHCIIOTBI, IPOBEACHUE
KAueCTBEHHBIX pPEaKIMii Ha XJIOPUI-MOHBI M HaOJIOJIEHWE MPU3HAKOB MX IMPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NYeCKHe W XMMHUYECKHE CBOWMCTBA TaJOTCHOB M HMX COCAMHEHUH (BO3MOXKHO
WCIOJIb30BaHNE BHJEOMATEPHANIOB), O3HAKOMJIEHHE C 0Opa3liaMu XJIOpUIOB (TaJIOT€HUOB),
O3HAaKOMJIEHHE ¢ oOpa3uaMu ceppl M €€ COEIUHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPHANIOB),  HAOMIOJeHHWE  Tmpolecca OOyriaMBaHUS  caxapa IOJ  JeWCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTHI, M3YYEHHE XUMHYECKUX CBOMCTB pPa30aBJIEHHOM cepHOU
KHCIIOTHI, MPOBEJICHUE KAueCTBEHHOW peakIuu Ha cyibhaT-MOH M HaONIoJeHUE NpU3HaKa e&
MIPOTEKaHUs, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBAMHU a30Ta, gochopa M HUX COEAMHEHUN
(BO3MOXXHO HCIIOJIb30BaHKME BUAEOMATEPHUAIOB), 0Opa3laMHu a30THBIX U (OCHOPHBIX YIAOOpEHHI,
M0JIy4eHHe, COOMpaHue, paclio3HaBaHUE U U3yUeHHE CBOWCTB aMMHUaKa, IPOBEJCHHE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U (pocaT-uoH U U3ydeHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOJICHCTBHE
KOHILEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEJIbI0 (BO3MOXHO MCIIOJIb30BAaHUE BHUJECOMATEPHAIIOB),
M3y4eHHE MOJIeNed KPHUCTAUIMYECKUX PEIETOK anmasa, rpadura, QyniepeHa, 03HaAKOMIIEHHE C
MpoLeccCoM  aACOpOILMM  PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H  yCTPOWCTBOM
MIPOTUBOra3a, MOJIy4eHHUEe, COOMpaHue, paclo3HaBaHUE M H3Y4YEHHE CBOMCTB YIJIEKHCIIOIO TIasa,
MPOBEJICHUE KAYECTBEHHBIX PEaKIHMi Ha KapOOHAT M CHJIMKAT-UOHBI U M3y4YEHHE MPU3HAKOB HUX
IIPOTEKAaHNs, O3HAKOMJICHME C NPOAYKIHMEW CUIMKATHOM IPOMBINIJIEHHOCTH, PEIICHHE
AKCIEPUMEHTANIbHBIX 337a4 110 TeMe «BaxkHelme HeMeTalbl U UX COSIMHEHUS.

MeTajluibl M X COCIMHEHUS

OO01mas xapakTepucTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX TOJIOKECHHUS B
[Tepuonnueckoit cucreme xumudecknx 3yemMeHToB . 1. MenneneeBa u ctpoenns aroMoB. CTpoeHue
MeTauioB.  Meraminueckass  CBS3b M METaJuIMuecKas — KpUCTaJuIMuecKass — pelérTka.
DIJIEKTPOXUMHUYECKUH P HAIPSHKEHUN METAIIIOB. PU3NYECKUE U XMMUYECKUE CBOMCTBA METAJIIIOB.
OOmme crocoObl momydyeHus: mMetamioB. [IoHATHE O KOPpPO3MM METallIOB, OCHOBHBIE CIIOCOOBI
3aIuUThl UX 0T Koppo3uu. CriaBsl (cTaib, YyT'yH, JIOpaTIOMUHIN, OpOH3a) U UX IPUMEHEHHE B ObITY
Y IPOMBILUIEHHOCTH.

[IlenounbIe MeTaUIBL: MOJIOXKEHUE B [leprnoandeckor cucteMe XuMu4yeckux anemeHTos /1. U.
MenpeneeBa, CTpOEHHE UX aTOMOB, HaXOXKAEHUE B IpUpoe. PU3NYECKHE U XUMUUYECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kanusi). OKCUIIBI U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHune menouHbIx
METAJUIOB U UX COCIUHEHUH.

[IlenouHO3eMeENBHBIE METANIBI MAarHUK U KalblMil: mojoxxeHue B [leproanyueckoil cucreme
xuMuueckux snemeHtoB [[. M. MeHneneeBa, CTpOCHME HMX AaTOMOB, HAXOXKICHHE B NIPHUPOJE.
dusnyeckre 1 XMMUYECKHE CBOMCTBA MarHusl M KaybIusl. BakHelme coeTnHeHns Kaablus (OKCHI,
THIPOKCHI, COJH). JKECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AmoMunauii: nonoxkenne B Ilepumoanueckoir cucreme xumuyeckux saemeHToB J[. U.
MenpeneeBa, CTpOCHUE aTOMa, HaXOXIEHHE B mpupoje. PU3HMUYECKHE U XUMHUUYECKHUE CBOWCTBA
amoMuHMsS. AM(OTEpHbIE CBONCTBA OKCHJIa U TUIPOKCHIA ATFOMUHHUS.



Keneszo: nonoxenue B [lepuoanueckoit cucreme xumuyeckux 3semeHToB . 1. Meneneena,
CTpOEHHE aToMa, HaxoXxAeHue B rnpupoze. Gusnueckue u XUMHUYECKHUE CBOMCTBA kene3a. OKCUIbl,
ruapokcubl U conu xenesa (11) u sxenesa (III), ux cocras, cBOKCTBA U MOTYyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ 00pa3llaMy METaJJIOB ¥ CIUIABOB, UX (PM3MYECKUMH CBOMCTBAMH, U3YUYCHUE
PE3yJbTaTOB KOPPO3UHM METAJIOB (BO3MOXKHO HCIOJB30BaHUE BUAEOMATEpUaAIOB), OCOOEHHOCTEMH
B3aUMOJICHCTBUS OKCUAA KaJbLIUs M HATPUS C BOJIOM (BO3MOKHO MCIIOIb30BaHKE BUICOMATEPUATIOB),
UCCIIeIOBaHNE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHUS XKejle3a B KHUCIOpoAe (BO3MOXKHO
WCIIOIb30BaHUE BHUACOMATEPUAJIOB), MPU3HAKOB IMPOTEKAHUSI KAYECTBEHHBIX PEAKIMH HA HOHBI:
MarHus, Kajablys, aATFOMUHUS, IIMHKA, Xkene3a (I1) u sxenesa (I11), menu (1), HaGnroaeHne u onucanue
MPOIIECCOB OKPAIIMBAHUS [JIAMEHN MOHAMH HATPHA, Kallus U KaJblus (BO3MOXKHO HCIIOIH30BaHUE
BUJICOMATEPHAIIOB), HCCIen0BaHUuEe aM(pOTEPHBIX CBOMCTB THAPOKCHIA AIOMUHUSA U THAPOKCHIA
[IUHKA, PEIICHUE SKCIICPUMEHTAIILHBIX 33/1a4 10 TeMe « BakHeHIe MEeTalTbl K UX COSAMHCHHUS.

X¥MHUS U OKpYKAKOLIasi cpeaa

BemectBa 1 marepuanbl B MOBCEAHEBHOM >KM3HM 4YelIOBEKa. be3ornacHoe HCIoyb30BaHUE
BEIIECTB U XUMHUECKHX peakiuii B ObITy. [lepBas moMols Mpu XUMUYECKUX 05KOTaX U OTPABICHHSIX.

XUMHUECKOE 3arpsi3HEHUE OKpYyXKarolehd cpenbl (MpeAesibHas IOmyCcTHMash KOHIEHTpaIus
Benlects, nanee — [1JIK). Ponb xumuu B pemieHuu 3K0I0THYECKUX MPOOIeM.

Xumuueckuii IKcnepumenm:

U3y4deHHne 00pa3loB MaTepUaoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MAaTEpUaJbl).

Meoswcnpeomemnuwie ceasu

Peanu3anus MexXnpeIMEeTHBIX CBA3EH MpU U3YUYEHUH XUMUU B 9 KJlacce OCyIIeCTBIseTCs Yepes
WCIOJIb30BaHNE KaK OOIIWX €CTeCTBEHHO-HAYYHBIX ITOHATHA, TaK W TIOHATHW, SBIISIOIIHXCS
CUCTEMHBIMU JIJISl OTJENIbHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIMKIIA.

OO0mme ecTeCTBEHHO-HAYYHbIE MOHATUS: HAyYHBIA (akKT, TUIIOTE3a, 3aKOH, TEOPHs], aHAIH3,
CUHTE3, KiacCUpUKAIMs, TEPUOJUIHOCTh, HAOIIOJEHNWEe, OKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpEeHUe, MOJIETb, SIBJICHHE, TAPHUKOBLIN 3(PPEKT, TEXHOTIOTHUS, MaTepHAIIBI.

dusmka: wmarepusi, aroM, DOJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIHA, W30TOIbI,
PaAMOaKTUBHOCTH, MOJIEKYJIA, AIEKTPUUECKUH 3apsif, MPOBOIHUKH, TOTYITPOBOIHUKH, TUIIEKTPUKH,
(OTORNIEMEHT, BEIIECTBO, TeNo, OOBEM, arperaTHoe COCTOSHUE BEIIeCTBA, TIa3, pacTBOp,
PacTBOPUMOCTD, KpUCTAITNYEeCKas PEeIIETKa, CIIIaBbl, PU3NYECKUE BETHUMHBI, €IUHUIIBI H3MEPEHHS,
KOCMHUYECKO€ IPOCTPAHCTBO, IJIAHETHI, 3B€3/1b1, COHIIE.

buonorus: Qorocunres, napixaHue, Ouocdepa, SKOCHUCTEMa, MUHEpaJbHbIC YIO0OpECHHS,
MHUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIE BEIIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpPaAIBI, TOPHBIE TTOPOJIBI, MTOJIE3HBIE UCKOTIAEMEbIE,
TOIUJTMBO, BOJTHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS ITPOI'PAMMBLI IO XUMHUU HA
YPOBHE OCHOBHOT'O OBHIET'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE PpEe3yJbTaThl OCBOGHHS IPOrpaMMbl OCHOBHOTO OOIEro oOpa3oBaHUs
JOCTUTalOTCs B X0Jie O0y4eHHs] XUMHUHM B €MHCTBE y4e€OHON M BOCIMTATEIBbHOW NESATEIBHOCTH B
COOTBCTCTBUHU C TpaAUIIHMOHHBIMU pOCCHﬁCKHMH COHOKYJIbTYPHBIMU U OTYXOBHO-HPABCTBCHHBIMHA
LEHHOCTSIMM, TNPUHATBIMH B OOLIECTBE MpPaBUJIAMM U HOPMAaMU MOBEJEHHUS U CIOCOOCTBYIOT
nmponeccaM CaMOIIO3HAHUA, CAaMOPA3BUTUA U COLTMATIN3 AU o6yqa}omnxc;1.

JINYHOCTHBIE PE3yJbTAaThl OTPaXalOT TOTOBHOCTb OOYYAIOLIMXCS PYKOBOJCTBOBATHCS
CHCTEMOM ITO3UTHUBHBIX OCHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIupCHUC OIIbITa ACATCIBHOCTH Ha eé OCHOBC,
B TOM YHCIIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:



LIEHHOCTHOTO OTHOIIECHHSI K OT€UECTBEHHOMY KYJbTYPHOMY, MCTOPHYECKOMY M HAyYHOMY
HACJIEUI0, TIOHMMaHUsl 3HAYCHHMs] XUMHUYECKOW HayKu B IKH3HH COBPEMEHHOIO OOIIecTBa,
CIOCOOHOCTH BJIAJETh JIOCTOBEpHOW HH(OpMaIMeid O MepeoBbIX NOCTHXKEHUSX M OTKPBITHIX
MHUPOBOH U OTEUECTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 yCTpOilcTBE MHpa
M 00IIIeCTBA;

2) rpamJaaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUS O COLMAIBHBIX HOpPMaxX M TMPaBUJIAX MEXKIMYHOCTHBIX OTHOIIECHUN B
KOJJIEKTUBE, KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B 00IIECTBEHHO MOJIC3HOM,
yueOHO-UCCIIEIOBATEIbCKOM, TBOPYECKOW W JPYyrUX BHJIAX JIEATEIBHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HON COBMECTHOM AESITENbHOCTH MPH BBIMOJHEHUU Y4YEOHBIX, NTO3HABATENbHBIX 3ajad,
BBITIOJTHEHUM XMUMHYECKHX OJKCIICPUMEHTOB, CO3JaHHHM Y4YEOHBIX IIPOCKTOB, CTPEMIICHUS K
B3aMMOINOHMMAHUIO U B3aWMOIIOMOIIM B TIpoIlecce AITOM Y4eOHOU NesTENbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE MOBEJCHUE U TIOCTYIIKM CBOMX TOBAPHIIECH C MO3UIIMK HPABCTBEHHBIX M MPABOBBIX
HOPM C YYETOM OCO3HAHUS MOCIEACTBHMA MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

MHPOBO33PEHUYECKHE TPECTABICHHUS O BEIIECTBE M XUMUYECKOW PEaKIH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKM U COCTABIIAIOIIME OCHOBY JJIi MOHUMAaHUS CYIIHOCTH
HAyYHOM KapTUHBI MUpPA, MPEICTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS MPUPOIBI,
B3aMMOCBSA35IX YEJI0BEKA C IPUPOIHOMN CPEIoH, O POJIU XMMHUU B ITIO3HAHNUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAMpaBICHHBbIE HA TOJYyYEHHUE HOBBIX 3HAHUM MO XUMHH,
HeoOXoauMble Il  OOBSCHEHUS HaAOJIOAaeMbIX IMPOLIECCOB U SBJIEHUI, IMO3HABATEIbHOM,
MH(OPMAIIMOHHON M YUTATENBCKOM KYIbTYphI, B TOM YHCJIE HaBBIKOB CAMOCTOSITENILHON paboThI ¢
y4eOHBIMU TEKCTaMM, CIPABOYHON JUTEPATypOM, JOCTYNMHBIMH TEXHUYECKHMU CpPEICTBAMH
MH(OPMAIIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYyYEHHIO W TO3HAHMIO, JI00O3HATEIbHOCTb, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW M HCCIEIOBATEIBCKON NEITEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHS 00yUYeHUS B AabHEHIIIEM;

4) dopMuUpoBaHUs KYJbTYPbI 310POBbSI:

OCO3HAHHUE IECHHOCTH ’KU3HHU, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3/J0POBBIO, YCTAHOBKH Ha
3J10pOBBI 00pa3 )KU3HU, OCO3ZHAHNE TIOCTIEICTBUN U HETIPUATHE BPEAHBIX IPUBBIUEK (YIIOTpeOIeHUs
QJIKOTOJIsl, HAPKOTHUKOB, KYypeHUs), HEOOXOIUMOCTU COOIIOACHHS TMpaBWI OE30MacHOCTH TpHU
oOpaIieHnu ¢ XUMHYECKUMU BEIIECTBAMU B OBITY U PEATbHOM JKU3HH;

5) Tpy10BOr0 BOCIIUTAHUSA:

MHTEpEC K MPaKTUYECKOMY H3y4eHHI0 mpodeccuil U Tpyda pa3iuyHOro poja, yBaXEHHE K
TPYJly U Pe3yJIbTaTaM TPYIOBOM AEATEIbHOCTH, B TOM YHCIIE€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HaHUH MO0 XUMHH, OCO3HAHHBII BHIOOP WHIUBUIYATBHONW TPACKTOPUH TTPOIOJKEHUSI 00pa30BaHUS C
y4€TOM JUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB U
MoTpeOHOCTEH, YCTIENTHON MPOPECCHOHAIBHON JIEATETLHOCTH M Pa3BUTHI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJaTUPOBAThCS B MPodecCHOHANBHOM cpejie;

6) 3K0JI0rM4YeCcKOro BOCIIMTAHMS:

HKOJIOTHYECKHU I11eJIeco00pa3HOe OTHOIIEHHE K NMPHUPOJE KaK MCTOYHHMKY XH3HH Ha 3emIe,
OCHOBE €€ CyUIECTBOBAHMS, MOHHMMAaHUE ILIEHHOCTH 3J0pOBOro U 0e30macHOro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PM3NYECKOMY U TICUXHUYECKOMY 370POBBIO, OCO3HAHUE
IIEHHOCTH COOJIIOJICHHsI MPaBHJI O€30MAaCHOTO TMOBEACHUS MPH padoTe C BEIIECTBAMHU, a TaKKe B
CUTYAIUSAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, NOJydyaeMble MPU U3yUYEHUU XUMUU, AJIS PElIeHUs 3ajad,
CBA3aHHBIX C OKPY’KAIOLIECH IPUPOJHOMN CPEAOH, IS OBBILICHUS YPOBHS 3KOJIOTMYECKOU KYJIbTYPHI,
OCO3HaHHUS TJI00AIbHOTO XapaKTepa SKOJOTHYECKUX MPOoOIeM M MyTel UX pelIeHHs MOCPEeICTBOM
METOJ0B XUMUU, IKOJIOTMUYECKOTO MBIIIUICHHS], YMEHUSI PYKOBOJICTBOBATHCSI UM B TIO3HABATEILHOM,
KOMMYHHUKATUBHOM M COI[MAJIbHOW MPAKTHUKE.



METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMeTHBIX pe3yJIbTAaTOB BBIACIAIOT 3HAYUMBIE s (OPMUPOBAHUA
MHUPOBO33pEHUSI OOIICHAayYHbIe MOHATUS (3aKOH, TEOpHs, NPUHIMI, THIOTe3a, (PakT, cucrema,
MIPOLIECC, SKCIIEPUMEHT U JAPYroe.), KOTOPhIE HCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX YUYEOHBIX
npeaMeTax M MO3BOJIAIOT HAa OCHOBE 3HAHWW M3 3TUX MPEIMETOB (hOPMUPOBATH MPEACTABICHUE O
LEJOCTHOM Hay4yHOW KapTHHE MHpa, U yHUBEpcajbHble ydeOHble AeHcTBHs (TO3HABAaTENbHBIC,
KOMMYHUKATHBHBIE, PETyJIATUBHBIC), KOTOphIE 00ecneunBaloT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TEIbHOCTH.

Ilo3naBaTenbHBIC YHHBepcaJIbHbIe YUeOHbIe NelCTBUS

ba3oBble Jiornueckue AeicTBHA:

YMEHHS UCIOJIb30BaTh NPUEMBI JIOTHYECKOTO MBILIUIEHUS [P OCBOSHUH 3HAHUI: pacKpbIBaTh
CMBICJT XUMUYECKHUX MOHATUHN (BBIIENATh UX XapaKTepHbIE MPU3HAKH, yCTAHABIUBATH B3aUMOCBSI3b C
JIPYTUMH TIOHSTHSMH), UCTIONB30BATh MOHATHS Ui OOBSICHEHUS OTACIBHBIX (DAaKTOB WM SBICHHH,
BBIOMpATh OCHOBAaHUS W KPUTEPUU IS KiIacCU(PUKAIMM XUMUYECKUX BEIIECTB U XUMHYECKHX
peakuuii, ycTaHaBJIMBAaTh IPUYNHHO-CIIEICTBEHHBIE CBS3M MEXIYy OOBEKTAMM H3YUEHMUsI, CTPOUTD
JIOTUYECKUE pacCyXKICHHS (MHIYKTHBHBIC, ACIyKTHUBHBIC, IO aHAJIOTHH), AeNaTh BBIBOJABI U
3aKJIIOUEHNUS;

yMEHHE MPUMEHATh B MpPOLIECCe MO3HAHUS MOHATHS (IPEeIMETHBIE U METalpeIMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICNH, HKCIIOIb3YEeMblE B XHMHH, INPEOOPa3OBBIBATH IIHUPOKO
MpUMEHsIeMble B XUMHUU MOJETbHBIC MPEICTABICHUS — XUMHUYECKHH 3HAK (CHMMBOJ 3JEMEHTA),
XUMHueckas GopMyJia U ypaBHEHUE XMMUUECKON peaKuy — [P PEIIEHUHN yueOHO-103HAaBATEIbHbBIX
3a/1a4, C y4€TOM ITHX MOJEJIBHBIX IPEICTABICHUN BBIABIATH M XapaKTEPU30BaTh CYIECTBEHHBIE
MIPU3HAKU U3YYaeMbIX 00BbEKTOB — XUMUYECKHX BELIECTB U XUMUUECKHUX PEAKIIUi1, BHIBIATH OOIINE
3aKOHOMEPHOCTH, NPUYUHHO-CIIEICTBEHHBIE CBSI3M M IPOTUBOPEYMS B M3YyYaeMBIX IIpolieccax U
SIBIICHUSX.

Ba3zoBble uccienoBarenbckme 1eiCTBUS:

YMEHHE HCIOJIb30BaTh IOCTABICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA TIO3HAHMSI, a TAKXKE
B KayecTBE OCHOBBI JUIsl (POPMHPOBAHUS TMIOTE3bI MO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUN;

MpUOOpETEHUE OMbITa MO IUIAHUPOBAHWIO, OPraHU3allid U MPOBEJIEHUI0 YUYEHHYECKUX
HKCIEPUMEHTOB, YMEHUE HAONII0aTh 3a XOJO0M IpOIecca, CaMOCTOSATENIHO MPOrHO3UPOBATh €ro
pe3ynbTar, (GopMyaupoBaTh OOOOLIEHHS M BBIBOABI MO pe3yJbTaTaM IPOBEAEHHOTO OIBITA,
HCCIIEIOBaHMSI, COCTABIIATh OTUYET O MPOETaHHOM padoTe.

Pabora ¢ undopmanmueii:

yMEHHUE BBIOMpATh, aHATU3UPOBATh U MHTEPIPETHUPOBATH MHPOPMALIUMIO PA3TUYHBIX BHJIOB U
dbopM mpencTaBiIeHUs, MOTYyYaeMyI0 W3 pPa3HbIX HMCTOYHUKOB (HAy4YHO-TIONMYJISpHAsl JIUTEpaTypa
XMMHYECKOTO COJIEpXKaHMsI, CIIPpaBOYHbIe MOCOOMs, pecypchl HTepHeTa), KpUTUYECKH OLCHUBAThH
MIPOTUBOPEYUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

yMEHUE MPUMEHSATh Pa3IUYHbIE METOJbI M 3alpOChl MPH MOUCKE U 0TOOpe MH(pOpMaIrUK U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX JUIsl BBIIIOJHEHHUS] Y4€OHBIX U MO3HABATEIbHBIX 3a/1a4
OTpeNIeIEHHOr0 THUMa, NpUOOpeTeHHe OombITa B 00JacTH UCMONb30BaHUS HH(DOPMAITMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpOM AKTHBHOT'O MCIIOJb30BAHMS PA3THYHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHMAJIbHYIO (opMy mpeacTaBiICHHUS
nHpOpMallUd M WUIIOCTPUPOBATh peEIlaeMble 3aJaud HECJIOKHBIMH CXEMaMH, JuarpaMMaMi,
apyrumu Gpopmamu rpauku U ©X KOMOUHALUAMU;

yMEHHE HCIONb30BaTh M aHAJIM3UPOBaTh B Ipoliecce Y4YeOHONM M HCCIeA0BaTEIbCKOM
JesTeIbHOCTH HH(POPMALIMIO O BIUSHUU MPOMBIIIICHHOCTH, CETLCKOTO X03sIMCTBA M TPAHCIIOPTa Ha
COCTOSTHHUE OKPY>KaroIIeH MPUPOAHOUN CpEeIbl.

KoMMmyHuKkaTHBHBIC yHHBepcaabHbIe y4eOHbIE JeHCTBUSA:



yYMEHHSI 3371aBaTh BOMPOCHI (B X0/I¢ TUAJIOTa U (W) JUCKYCCHH) TIO CYIIECTBY 00CYKIaeMon
TeMbI, (GOPMYIHPOBATH CBOU MPEIOKEHHS OTHOCUTEIHHO BHITIOJIHEHUSI IPEATIOKEHHON 3a/1a4H;
YMEHUS MPEJICTABIIATh MOJYYCHHBIC PE3yJIbTAThl MO3HABATEIBLHON JEATEIHLHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JAeNIaTh IPE3EHTAINIO PE3YJIbTATOB BHIMOIHEHHS XUMUYECKOT0 SKCIIEPUMEHTA
(;1aGopaTopHOro OmbITa, 1a00paTOpHON PAOOTHI MO HMCCIEIOBAHUIO CBOMCTB BEUIECTB, YUEOHOTO
MIPOCKTA);
yYMEHHUSI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM I103HABATEIbHON M
HCCIIEIOBATENCKOM JEeSTeIbHOCTH MPU PEIICHUH BO3HUKAIOIIUX MPOOIeM Ha OCHOBE yuéTa OOIINX
WHTEPECOB W COTJACOBaHUS MO3ULUK (0OCYKICHHS, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMED,
KOOpJUHAIIMS COBMECTHBIX JEHCTBUH, ONpeieleHre KPUTEPUEB MO OILEHKE KaueCTBa BHIMOIHEHHON
paboThI U ApyTHE).
PerysisiTuBHbIe YHHBepPCAJIbHbIE YUeOHbIe 1eiicCTBUS:
YMEHHE CaMOCTOSITENIbHO OINPEAEATh LEIN ACSITEIbHOCTH, IUIaHUPOBAaThb, OCYILECTBISATH,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESTENIbHOCTD, BEIOMpATh Hanboee
3¢ deKTUBHBIE CIIOCOOBI PEUICHUs YUeOHBIX U TTO3HABATEILHBIX 33/1a4, CAMOCTOSITEIHHO COCTABIISATh
WIH KOPPEKTHUPOBATh MPEJIOKEHHBIN alrOPUTM JIEHCTBUIN MpPU BHINOJHEHUH 33/laHuil ¢ Y4ETOM
MOJTyYeHHUsI HOBBIX 3HAHUW 00 H3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OIECHUBATH
COOTBETCTBHE MOIYYSHHOTO Pe3yJIbTaTa 3asBICHHOM 1Ie]Id, YMEHUE HCIIOIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, [Tpe/ijlaraéMbl€ B YCIIOBUU 3aJaHU.
HNPEIMETHBIE PE3YJIbTATHI
B cocraBe mnpenMeTHBIX pe3yibTaTOB IO OCBOGHHMIO O0S3aTEIBHOTO  COAEpKaHMS,
YCTaHOBJIEHHOTO JaHHOW enepanbHON paboueil mporpamMmoi, BBIICISIIOT: OCBOCHHBIC
00ydJaronmMucs HaydHbI€ 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUH, CHICITU(UUECKUE JIJIST TPEAMETHOM
obnactu «XUMUS», BHUIBI NEATEIHHOCTH MO TMONYYSHHIO HOBOTO 3HAHHUSA, €ro WHTEPIpETaIHH,
npeoOpa30BaHMIO U IPUMEHEHHUIO B PA3JINYHBIX YU€OHBIX U HOBBIX CUTYaIIUsX.
K kxoHny oOyueHuss B 8 kjacce mpenMeTHbIE pe3ysibTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSI YMEHHIA:
® PpACKpbIBATH CMBICII OCHOBHBIX XWMHMUYECKHX MOHSITHH: aTOM, MOJIEKyJa, XUMUYECKUU
3JIEMEHT, MTPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, CMECh (OAHOPOIHAS U HEOJHOPOHAS),
BaJICHTHOCTh, OTHOCHUTEJbHAsI aTOMHasi U MOJIEKYJISIpHAsi Macca, KOJUYECTBO BEIIECTBA,
MOJ1b, MOJISIPHASI Macca, MaccoBas J0JI1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIN
00BEM, OKCU, KUCIIOTA, OCHOBAHHE, COJIb, EKTPOOTPULIATENILHOCTD, CTEIIEHb OKUCIICHNUS,
XUMHYECKass peakius, Kiraccuukanus peakluuid: peakiuu COSAUHEHUS, pPeakluu
pa3oXKeHusl, peakliuy 3aMelIeHHs], peakuu oOMeHa, IK30- ¥ SHI0TEPMHUUECKHE peaKiuy,
TEIIOBOM 3P EKT peakiuu, apo aToma, dIEKTPOHHBIN CIION aTroma, aToMHasi opOuTab,
paauyc aroMa, XMMHYECKas CBsI3b, MOJISIPHASI M HETIOJISIpHAsT KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, HOH, KaTHOH, AaHWOH, pacTBOp, MaccoBas JOJs BemlecTBa (MPOIEHTHAs
KOHIIEHTpALKs) B pacTBOPE;

® JUUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TOHSATHH M TMPUMEHSTH D3TH
MOHSATHUSA MPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN;

® ICIIOJIb30BATh XUMUYECKYIO CHMBOJUKY JJISI COCTaBJICHUs (POPMYT BEIIECTB M YPaBHEHHIA
XUMHYECKUX PEaKIIUii;

® ONpeneNnsiTh BAJICHTHOCTb AaTOMOB DJJEMEHTOB B OHHApHBIX COEAMHEHUSX, CTEIEHb
OKHUCJICHHS DJJIEMEHTOB B OWHAPHBIX COCAMHECHUSX, MPUHAAIC)KHOCTh BEIIECTB K
ornpeAenéHHOMY KJIacCy COeTuHEHUH Mo opMynaM, B XUMUYECKOU CBSA3H (KOBaJIEHTHAs
Y NOHHAs1) B HEOPTaHUYECKUX COCTUHECHUSX;

e packpbeiBath cMbica Ilepuonnueckoro 3akona J[. M. MenneneeBa: NEMOHCTPUPOBATH
MOHMMAaHUE TMEPUOJUYECKON 3aBUCHMOCTH CBOWCTB XMMHMYECKHUX DJIEMEHTOB OT HX



nosioxkeHus B [lepuoauueckoll cUCTEME, 3aKOHOB COXpPAHEHMsSI MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOTraipo;

OIMCBIBATh U XapaKTepu30BaTh TabuIn4Hy0 hopmy Ileproauueckoil cuCTEMbl XMMUYECKUX
AJIEMEHTOB: pa3jinyaTh IOHATUS «IJIaBHas mnoarpynmna (A-rpynma)» U «1o0o4Has
noarpymnna (b-rpymnmna)», maiele 1 60JbLIME TEPUO/BI, COOTHOCUTH 0003HAYEHU S, KOTOpBIE
umerorcs B Tabmune «llepuommyeckass cucrema XuMudeckux anemeHtoB J[. WM.
MeHeneeBa» C UHCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHUS AaTOMOB XMMHUYECKHX
3JIEMEHTOB (COCTaB M 3apsi] siApa, OOILIee YHUCIO 3JIEKTPOHOB M pACIpEleNeHue UX IO
3JIEKTPOHHBIM CIIOSIM);

KJ1accu(UUUpoBaTh XUMHUYECKHUE 3JEMEHThl, HEOPraHWYECKHE BEILECTBA, XUMHUYECKUE
peakuuu (MO 4YHUCIYy M COCTaBY YYAacTBYIOLIUMX B PEAKLUU BEIIECTB, IO TEIUIOBOMY
sdexry);

XapaKkTepu30BaTh (OMMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB Pa3IMYHBIX
KJIAaCCOB,  TMOATBEp)KJas  ONMCAHME  NpPUMEPAMU  MOJEKYJSpPHBIX  ypaBHEHUU
COOTBETCTBYIOLMX XUMUYECKUX PEAKIIMA;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KauyeCTBEHHOTO COCTaBa,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX ITPEBPALICHUM B pa3JIMUHbIX YCIOBUSIX;
BBIUUCIISATh OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIeMEeHTa MO0 (opMysie COCIUHEHHUs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOJUTH PaCUETHI 10 YPABHEHUIO XUMHUECKOH peaKlniy;

IIPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTENBbHOW IESTENbHOCTH — aHajlu3 U CHHTE3,
CpaBHEHHE, 0000IlIeHHe, CHCTEeMaTH3aluIo, KIacCU(UKAIMIO, BbISBICHHE NPUYUHHO-
-CICAICTBEHHBIX CBS3€M — JUI1 M3YyYEHHs CBOWCTB BEIIECTB M XUMHUYECKHX PEaKLIHH,
€CTECTBEHHO-HaY4YHbIE METO/bl MMO3HAHUS — HAOINI0/IEHNE, U3MEPEHHE, MOJIEINPOBaHHE,
HKCHEPUMEHT (peaslbHbI U MBICIICHHBIH);

ClleZIoBaTh ~ INpaBHUJaM  TOJb30BAHUSA XUMHMYECKOH TMOCylIoH ©  J1abopaTOpPHBIM
0o0OpyOBaHUEM, a TaKXKe MpaBUIaM OOpallleHHs C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKIMSAMHU IO BBIIOJIHEHUIO Ja0OPATOPHBIX XMMUYECKHX OIBITOB IO MOJYYEHUIO U
coOMpaHHIo ra3000pa3HbIX BELIECTB (BOIOPOAA U KUCIOPOa), IPUTOTOBJIEHUIO PACTBOPOB
C OIPENENIEHHON MacCOBOM J10JIEN pacTBOPEHHOIO BEILECTBA, INIAHUPOBATH U NMPOBOJIUTH
XUMHYECKHE SKCIIEPUMEHTHl IO pACHO3HABaHUIO pPACTBOPOB IWIeoYeld U KHUCIOT C
MOMOIIBIO UHAUKATOPOB (JIAKMYC, (heHOTIPTATICHH, METUIIOPAHXK U JPYTHUE).

K kxoHmy oOyueHuss B 9 kJjacce mpeIMeTHbIE pe3yJbTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TIOHATUNA: XUMHUYECKUN DJIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
3IEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKAs pEaKIIUsl, XUMHUYECKasi CBS3b,
TEIUIOBOM 2(PQEeKT peakluu, MOoJb, MOJSPHBIH O00BEM, pacTBOp, OJIEKTPOJIMTHI,
HEDJICKTPOJIUTHI, DJEKTPOIUTHYECKAs JIUCCOLMAILIUSA, pEaKlIUd HOHHOTO OOMeHa,
KaTaJiu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE PEaKIuH,
OKHCIIUTEIBHO-BOCCTAHOBUTEILHBIE PEAKIIUHU, OKHCIUTENh, BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTAHOBJICHHE, aJUIOTPONUs, aM(pOTEPHOCTh, XMMUYECKasi CBSI3b (KOBAJICHTHAs, MOHHAS,
MeTaJUIM4ecKas), KpUCTaUIM4ecKasi peniéTka, KOppo3us METaIOB, CIUIABbl, CKOPOCTh
XUMHYECKOHN peakiuu, nmpeaeabHo gomyctumas koHuentpanus [1/IK Bemectsa;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSITHM W NPUMEHSATH 3TU
MOHSTHUSA MPU OMKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

MCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JIJIsi COCTaBIeHUS (hOPMYJT BEIIECTB U YPABHEHUI
XUMHUYECKUX PEaKIIUii;



ONpEIEATh BaJCHTHOCTh U CTEIIEHb OKUCIECHUS XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSIX
Pa3IMYHOIO COCTaBA, IPUHAIEKHOCTh BELIECTB K OIIPEIEIEHHOMY KJlaccy COEIMHEHUH 10
dbopMynnaM, BHJI XUMHUYECKOM CBsA3M (KOBaJICHTHAs, WOHHAs, MeTaJJIM4ecKas) B
HEOPTraHMYECKUX COCIMHEHMSX, 3aps]l HOHA M0 XUMHUYECKOU (hopMyIie, XapakTep cpenbl B
BOJHBIX pacTBOpax HEOPraHWYECKUX COCAMHEHUH, TUIl KPUCTAUIMYECKON pPEIETKU
KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepuonnueckoro 3akona /. 1. MenneneeBa u 1eMOHCTPUPOBATH €TI0
MMOHMMAaHKE: ONUCHIBATh U XapaKTepru30BaTh Tabauunyto popmy Ilepuoanueckoii cuctemsl
XMMHMUYECKHUX D3JIEMEHTOB: pa3juyaTh IOHSTHUSA «rjaBHas noArpynmna (A-rpynma)» u
«moboynass mnonarpynna (b-rpymma)», wampie u  Oonbliue NEPUOABI, COOTHOCUTH
0003HAaYeHHs, KOTOPbIE HMEIOTCS B IEPHOAMYECKOW TabnWie, C YHCIOBBIMH
XapaKTePUCTHKAMU CTPOCHHUS aTOMOB XHMHUYECKUX JJIEMEHTOB (COCTaB M 3apsi sjpa,
o0IIee YHCIo 3JICKTPOHOB W PACIPENEIeHHE UX IO AIIEKTPOHHBIM CIIOSIM), OOBSCHSITH
o011re 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COSJAMHEHUN B Ipeaenax
MaJibIX IEPUOJOB U INIaBHBIX MOATPYIII C YYETOM CTPOEHHS UX aTOMOB;
KIaccu(UIUpPOBaTh XUMHUYECKHUE 3JEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUECKUE
peaxiuu (1o YUCIy ¥ COCTaBY YUaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIIOBOMY 3P deKTy,
10 U3MEHEHMIO CTETIEHEN OKHUCIIEHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CIICHU(PHUECKUE XUMHUUECKUE CBOWCTBA MPOCTHIX
U CIIOXKHBIX BEUIECTB, MOATBEPXKAAsi ONUCAHUWE NPUMEPAMH MOJIEKYJSIPHBIX U HMOHHBIX
YpPaBHEHUH COOTBETCTBYIOUIUX XUMHUYECKUX PEaKLIHM;

COCTaBJIATh YPABHEHUS SJECKTPOJUTHUYECKON AUCCOUMALMMU KHUCIOT, IIEIOYEH U COJIEH,
MIOJIHBIE U COKPALIEHHbIE YPABHEHUS PEAKIMA MOHHOro OOMEHa, YpaBHEHHUS PeaKIMi,
MOATBEPKIAIOIIUX CYLIECTBOBAHUE IT€HETUUECKON CBSI3U MEXAY BELECTBAMH Pa3IMUHbIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIHUM IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCca ATUX peaKIuii;

IIPOrHO3MPOBaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT HX CTPOEHUS, BO3MOXKHOCTHU
MPOTEKAHNS XUMHUYECKUX MPEBPAILEHUH B Pa3JINYHBIX YCIOBUSAX;

BBIUYUCIISATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAacCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIEMEHTa MO0 (opMysie COCTUHEHHUs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUECKOH peaklny;

coOnrofaTh MpaBuja TOJB30BAHUS  XUMHUECKOH Tmocyaod U JabopaTopHBIM
o0OpyJIOBaHHEM, a TakKXKe IpaBHja OOpalleHHs C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKLHSMHU 10 BBITOJHEHHIO J1a00paTOPHBIX XMMHUYECKHX OMBITOB MO MOJIYYEHHUIO U
coOHMpaHHIo ra3000pa3HbIX BELIECTB (aMMHUaKa M YIIIEKUCIIOTO ra3a);

IIPOBOAUTH PEAKIUH, MOATBEP)KIAIOLINE KAueCTBEHHBIM COCTAaB pPA3JIMYHBIX BEIIECTB!
pacrno3HaBaTh OMBITHBIM IYTEM XJIOPHA-, OPOMUI-, HOTUA-, KapOOHAT-, hocdaT-, CUIMKAT-
, cynb(haT-, THIPOKCHUA-UOHBI, KATHOHBI AMMOHMS M HOHBI HM3YUYCHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUYECKUX BEILIECTB;

MIPUMEHSTh OCHOBHBIE OMNEPALMU MBICIUTEILHON NEATENIbHOCTH — aHajlu3 U CHHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEMAaTU3all1I0, BRISABICHHE PUYHMHHO-CIICICTBEHHBIX CBSI3Ei
— JIJIs1 U3y4YEHMS CBOVMCTB BEIIECTB U XUMHUECKUX PEAKLIUNA, ECTECTBEHHO-HAYUYHbIE METObI
MO3HAaHUsI — HaOMIOJEHHE, W3MEpPEeHUe, MOACITUPOBAHME, IKCIEPHUMEHT (peayIbHBI W
MBICJICHHBIN ).

TEMATHYECKOE INTAHUPOBAHMUE

8 KUIACC
Ne KouauyecTBo duaekTpoHHbIe (LM pOBbLIE)
n/n 4acoB o0pa3oBaTe/ibHbIE PeCypChl



HauMmenoBanue
pa3aeyioB U TeM
NporpamMMbl

Bcero

Pasznea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS

XUMHUS — Ba)KHAs
11 00J1aCTh €CTECTBO3HAHUS 5
' Y MPAKTUYECKOU

ACATCIIBHOCTH 4YCJIOBCKA

BemecTBa 1 XuMudeckue
peakuuu

1.2 15

Uroro no pazaeny 20

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢

bubnnoreka IIOK
https://m.edsoo.ru/7f41837¢

Pa3jen 2. Baxkneiine npeacTaBuTe/ M HEOPraHNYeCKUX BelIeCTB

Bo3znyx. Kucnopo.

2.1 ITonsatue 06 oxcuagax 6

29 Bonopoa.llonsarue o ]
KHCJIOTaX M COJISIX
Bopa. PactBopsi.

2.3 5
ITousite 06 OCHOBaHUIX
OCHOBHBIE KJIACCHI

24 HEOPraHUYECKUX 11
COCTMHCHUI

Wroro no pazneny 30

Pasnen 3. Ilepuonuyecknii 3akoH u Ileppoguyeckasi cucreMa XMMHYECKHX d1eMeHTOB /1.

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

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

bubmnoreka IIOK
https://m.edsoo.ru/7f41837¢

N. Menneneea. Ctpoenne aToM0OB. XuMHYecKasi CBsizb. OKHCIUTEIBHO-

BOCCTAHOBHUTECJIbHBIC pPCAKIIUU

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema

3.1 XUMHYECKUX DIIEMEHTOB 7
. . Mennene-eBa.
Crpoenue atoma

XUMHUYECKas CBA3b.
OKHUCIIUTENBHO-

3.2 8
BOCCTAHOBUTEIIbHBIE
peakuun
Hroro no pazneny 15
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
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9 KJIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB U
TeM MPOrpaMMbl

KoaunuecTBO

4acoB
Bcero

Pa3znea 1. BemecTBo 1 XUMHYeCKHEe PeaKuu

1.1

1.2

1.3

[ToBTOpenue u yrinyOieHue
3HAaHUW OCHOBHBIX Pa3/eiiOB
Kypca 8 Kiacca

OCHOBHBIE 3aKOHOMEPHOCTH
XUMHYECKUX PEAKIUI
DNeKTpoIUTHYECKAs
auccounanusa. XUMUYECKUE
peakLuu B pacTBOpax

Hroro no pazneny

Pasgea 2. HemeTasIbl M HX COCAUHEHU S

2.1

2.2

23

24

OOm1ast xapaKTepUCTHKA
XUMHUYECKUX HJIEMEHTOB
VIHA-rpynnel. ['amorenst

OOm1ast xapaKTepUCTHKA

XUMHUYECKUX dJIeMeHTOB VIA-

rpynnsl. Cepa u eé
COCTMHEHUS

OOw1ast xapakTepucTHKa
XUMHUYECKUX 3JIEMEHTOB VA-
rpynmsl. A3ot, pochop u ux
COCIMHEHUS

OO6mras xapakTepucTuKa

XUMHUYECKUX djieMeHTOB [VA-

IPYIIIBL. YTIEPOI U KPEMHUN
U UX COEIUHEHUs

Hroro no pazneny

Pasgea 3. MeTauibl M UX COeTUHEHUA

3.1

3.2

O6IJ_II/IG CBOICTBAa METAJLJIOB

Baxkneiime MeTayuibl 1 UX
COeIUHEHUS

Hroro no pazneny

Paznen 4. Xumus 1 okpyskamomas cpeaa

4.1

BemecTBa u maTepuaisl B
’KU3HU YeI0BEKa

Hroro no pazneny

PesepBHOE Bpems

17

25

16

20

duekTpoHHbIe (LM (pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

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

but6mmoreka [IOK
https://m.edsoo.ru/7141a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa IIOK
https://m.edsoo.ru/7{41a636

bubnuoreka [{OK
https://m.edsoo.ru/7f41a636

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

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

bubnunorexa LIOK
https://m.edsoo.ru/7f41a636
bu6anoreka LJOK
https://m.edsoo.ru/7f41a636

bub6mmorekxa [IOK
https://m.edsoo.ru/7f41a636

but6mmorexa [IOK
https://m.edsoo.ru/7f41a636
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OBIIEE KOJIMYECTBO YACOB I1O

[MTPOT'PAMME 68
Ipunooicenue
TEMBI UCCIIEJOBATEJIBCKUX PABOT JJISA YUALIUXCS
8 KUIACC
1. Anxumus 1 nouck Gpuirocohckoro KaMHs
2. AHanu3 Ka4yecTBa MUIIEBBIX MPOTYKTOB.
3. AHanu3 JIeKapCTBEHHBIX MPENapaToB.
4. Apomarepanus.
5. bezonacnoe nuranue. OuieHKa kKauecTBa NPOAYKTOB TUTAHHUSL.
6. buonorudecku akTuBHBIE T00ABKU: TpodaHAIUs WK TTOJTb3a?
7. boitoBble (DUIABTPBI Ui OYMCTKU BOAOIPOBOIHON BOABI U CIIOCOO HX
pereHepanuu.
8. BxycHoe — HeBKycHOe. O NUIIEBbIX J0OABKaX.
9. Brnusier - mu pH Bozsl Ha pocT 6000BBIX.
10. BrnusiHuE TSDKEIBIX METAJUIOB HA PACTEHUS ropoxa.
11. Bopa: HeoObIYHBIE CBOMCTBA.
12.  Bomopona — TomnuBo OyayIiero.
13.  Bpena sHepreTH4EeCKUX HAMUTKOB.
14.  BrlpamuBaHue KpUCTAIOB COJICH.
15. BrlsBIeHHE Ka4eCcTBa JIMCTOBOTO Yasi pa3HbIX PUpM.
16. JKBauka: ucTopus BpeTHON MPUBBIYKH (MU(BI K PEATTHH ).
17.  XKene3o u 370pOBbE YEIOBEKA.
18.  XKenroe, kpacHoe, 3eneHoe — kakoe nosiesHee? (O s6mokax).
19.  XecTtkocTb BOJBI U CLIOCOOBI €€ YCTPAHEHUS.
20. 3aranku Majaxura.
21. 3naere a1 Bpl, U3 4ero cocTouT KOpITyC Balllel aBTOPYUKH?
22. H3yuyeHue BIUSHHUS 3€NEHBIX HACAXKACHUN Ha COJEpKaHUE TIKENBIX

MCTAIJIOB B IIOYBC.

23.
24.

HckycerBo hoTorpaduu u Xumusl.
WccnenoBanne ocobeHHOCTEW 00pa3oBaHUs HEPACTBOPUMBIX CHUIIMKATOB.

CuMKaTHBINA call U CUJINKAaTHBIC MCOY3bl.

25.

HccnegoBanne BIMSHHUC Ho1a Ha OpraHn3Mm 4YC€JI0BCKa U ONPCACICHUC €TO

COZACPpKaHUA B IIPOAYKTAX IMUTAHUA MCTOAOM fIO,Z[OMGTpH‘lCCKOFO TUTPOBAHUS.

26.
4eJI0BEKA.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

HCCJ’ICI[OB&HI/IG XHMHYSCKHX CBOMCTB IUHKA 1 €Tr0 BJIWAHUA Ha OPraHu3M

Hcropus nosrydeHus ¥ NPOU3BOICTBA ATTFOMUHUS.
Kak nmpespatnaercs heHon u popmanbaeru B cMoiy?
Kak pacno3HaTh noJInHHOCTH MOJIOKa?

Kakue 6b1BatoT nosmmepst?

Kakne Monexybl MOKHO Ha3BaTh TUTAHTAMM?

Kaxue miacTuky Ha3bpIBarOT MOJIYCUHTETUYECKUMU?
Kaxue noiaumepsl MOTYT CUHTE3HpPOBaTh OaKTEpUH?
Kaxkoe cTekso Ha3bIBalOT OpraHMYeCcKUM?

Kaxko# nosimmMep OTHOCAT K CaMbIM CTOMKHM?
Kostonsbie pacTBOpEI U UX POJIb B )KU3HH UEJIOBEKA.
MenunrHCKUE TOJIMMEPBI.

Merasuibl B )KU3HH YETI0OBEKA.

MertaH B Halen KU3HH.

Mup MeTasoB ri1a3aMu XUMHUKa, Gpu3nka u 6uosora.
MycopHBII KpU3HC.

Hed1s — nponutoe, Hacrosiee, Oyayuiee.



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

Onpenenenne KkauyecTBa MENA.

OrnpezenieHrne KauecTBa MUETUHOTO MEA.

Onpenenenue konuuecTBa ButamuHa C B INMOHE.

Omnpenenenue cogepkanus Butamuta C B cOKax U QPpyKTax.
Opranuueckrie KUCIOThl — KOHCEPBAHTHI MHUILEBHIX MTPOTYKTOB.
Oprannueckue KUCIOThl KaK aHTUOKUCITUTENH.

Oxpana okpyxatoiieit cpeapl. KoHTpoJib KauecTBa BOBI.

OuncTKa MOBEPXHOCTU MEHOTO CIUIaBa.

[lepuonnueckas cuctema xumudeckux 3reMenToB [[.1.Menzeneena.
[MuieBbie 7OOABKU: Bpe WM MOIb3a?

[nenka-3To monumep?

[ToueMy neHomIacT Takou Jerkuii?

[IpenapaThl OBITOBOM XMMHH B HAIIIEM JIOME.

Penxue aneMeHTsI 1 UX reorpadusi.

Ponp  HeopraHuueckux BEIIECTB B  JKU3HEACATEIBHOCTH  IKHUBBIX

OpraHU3MOB.

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

9 KUIACC

LRI B LD —

Cosb Ha noporax.

Cpencta Juist MBIThS IOCYIbI.

CpenctBa 3a1UThl OT HACEKOMBIX (MHCEKTUILIU/IBI U PETICTUICHTHI).
®u3nyecKue U XUMUYECKHUE SIBJICHUS B IIPUPOJIE.

XuMudeckas 1abopaTopusi B HallleM J0MeE.

XUMUYECKHE peakliiy Ha cilyk0e y yesoBeka.

XuUMHUS B CyJIMEJIPKCIIEPTHU3E.

XUMHUS U UCKYCCTBO: Ha YEM JIEPKUTCS KUBOIHCH?

XUMHUS U KyJIUHApHS: 4TO 00111ero?

XHMHMS ¥ IPEBPALLECHUS aJIKOTOJIS.

XUMHMS ¥ IPEBPALLEHUS caxapa.

Xumus U 1BeT. HaTypanbHble M HICKyCCTBEHHBIE KPACUTEIIH.
XHUMHS KypEeHHUSL.

XHMHMSA JIEKapCTB U HAPKOTHUKOB.

XHUMUHCTKA Ha I0MY.

Uem MOKHO U30JUPOBATH YIEKTPUUECKUMA TPOBOA?
DkcnepTusa ryOHON TOMa/IbI.

DKcnepTu3a OpraHoIeNTUYECKUX CBOMCTB MIIEHUYHOIO XJieha.
OKcnepTu3a HIaMITyHs.

AHanm3 4nIICOB.

be3zonacHoCTh 3(UPHBIX Macell.

buonoruueckue u nuieBbie 100aBKH.

Bopsba ¢ BpenuTensimMu.

BrnusiHue TspKENbIX METaJIOB HAa aKTUBHOCTH (pepMeHTa KaTasiasbl.
Bnusaue ¢propun-moHa Ha 3Maib 3y00B.

Bona, xoTopyro MbI IbeM

Bonopon kak anbTepHAaTUBHBIN B TOILIINBA.

Bonopoa.

Bo3nyX, KOTOPBIM MBI JBIIIUM

Bce o numie ¢ Touku 3peHus XUMHKa

Ectb i1 namsaTe y Boab1?

3arpsi3HeHue CHera.

3amaxu, KOTopsle jevar (puToTepanms).

WsrotoBnenue OaTapen TepMonap U U3MEpEeHHUE TEMIIEPATYPHI.



16. H3zroTtoBieHune camoJeIbHBIX TPUOOPOB IS JEMOHCTpAIlUU JEHCTBHS
MarHUTHOTO TOJIsL Ha MTPOBOJIHUK C TOKOM.

17. WN3ydyeHue BO3JAEHUCTBUSA KHUCIOTHBIX JOXKAECH Ha OKPYKAIOUIYI0 Cpeay
(pacTeHust, MaMsITHUKH).

18. HN3ydyeHnme cocTtaBa ¥ CBOWCTB IPOTHUBOIOJIOJEAHBIX  PEArcHTOB,
MCIIOJIb3YEMBIX Ha JOpOrax ropoja.

19. H3ydenue GpepMEHTATUBHON aKTUBHOCTH OMOJIOTHYECKHUX KUIKOCTEH.

20. V3yuyeHHMe XMMHUYECKOIH OCHOBBI MUILEBHIX 100ABOK.

21.  HckyccTBeHHOE BBIpALIMBAHUE KPUCTAJUIOB, B T. 4. KEMUYT, aJIMa3.

22.  Hcmonb30BaHHE MUHEPATBHBIX YI00PEHHIA.

23.  Hcnonp3oBanue HE(YTEPOTYKTOB.

24. HWccnenoBaHwe  BIUSHUS ~ KOHIIEHTPALMM  PEATUPYIONIMX  BEIIECTB,
TEMIEPATyphl U KaTau3aTopa Ha CKOPOCTh XMMHUYECKOMN peakluu.

25. MHccnenoBaHue opexoB MUHAAJSA Ha COACPKAHUE LIUAHU- HOHOB.

26. HccnenoBanue pU3NKO-XUMHUUYECKHX CBOMCTB KpaxMmaja.

27. HccnenoBaHne XMMHUYECKUX CBOMCTB aCUpHHA M U3YUYCHUE €Tr0 BIMSHHSI
Ha OpPTraHu3M YeJIOBEKa.

28. HccnenoBanue XMMUUYECKOTO COCTaBa MapMenaja.

29. MHccnenoBaHue XMMHUYECKOTO COCTaBa yasl.

30. Kak nosy4arb 3J1€KTPOIHEPIUIO U3 XUMUYECKUX B3aUMOJEHCTBUI BEIIECTB
(TuTHEHUKENbHbIE OaTapelKu U JPYTHe BUIIBI).

31. Kakue XuMHUYECKHE PEaKIUH MEPEBOIAT KUJIKOCTh B YUETBEPTOE arperaTHoe
COCTOsIHME (TI1a3Ma).

32.  KapOoHOBBIE KUCTOTHI B )KU3HH YEJIOBEKA.

33.  Koppo3sus xene3a B pa3auyHbIX cpejiax.

34. Kpacutenu - HaTypajbHbl€ WIH UCKYCCTBEHHbIE?

35. JlunoBblil 11 Mexn?

36.  MeToapl 3aMOpakUBaHUS BOJBI.

37. «HaponmHoe»  TpHUMEHEHHWE  HEYTHIM3UPOBAaHHBIX  OOYeK  H3-TIOJ
XUMPEareHToB.

38. Hayka Ha cTpaxke 310pOBbsl. BiusiHUE ylbTpa3ByKa Ha OpraHu3M 4elloBeKa
U YJIbTPa3BYKOBasi TUArHOCTHKA.

39. HeOnarompusTHbIE DJKOJOTHYECKHE TOCIEACTBUS pPAaOOTHI TEMJIOBBIX
JIBUTATEIICH.

40. O, wokonan! ITonesHoe niay BpegHOE TAKOMCTBO?

41.  OrmpeneneHue KauecTBa BO/bI B HAILIEM BOJIOEME.

42.  OmnpeneneHre NOBEPXHOCTHOTO HATSHKEHUS BOJBI TPU HAJTUYMH PA3TUYHBIX
IIpUMeECeH.

43. OmnpeneneHre XHUMHYECKOTO COCTaBa CIMBOYHOIO Macja pa3HbIX
IIPOU3BOJUTEIICH.

44.  OnTuMu3anus 3aBapuBaHus yasl.

45.  Orkpertne IICXD  JI.  W. MengeneeBplM  CIy4alHOCTh — WJIU
3aKOHOMEPHOCT.

46. OuncTKa U UCITOJIL30BaHNE CTOYHBIX BOJ]

47. llepenaroyHble MEXaHU3MBI U UX BUJBI.

48. IlutaHue u 310pPOBKLE.

49. IlpaBaa u J10>Xb O BOJOIPOBOJIHOM BOJIE.

50. IlpupoaHbie U CUHTETUYECKUE BOJIOKHA.

51. IlpuponaHble U CUHTETUYECKUE KPACUTEIH.

52. IlpuponHble U CUHTETUYECKHUE JIEKAPCTBA.

53.  IlpuponHble U CHHTETUUYECKUE MOIOIIUE CPECTBA.

54.  IIpou3BOACTBO ra3upPOBOK.



55.  IIpousBOACTBO 3€pKa.

56.  Pa3BuTHe NuUIIEBON IPOMBIIIIEHHOCTH.

57.  PazButme nopoxa, BB u opyxusi.

58.  Pacuer BbIX0/a MEIH 1O TOKY.

59. PanumonanbHO€ muTaHue (BUTAMUHBI U MUKPOIJIEMEHTHI).

60. Peakuuu ropeHus Ha MPOU3BOJCTBE U B OBITY.

61. Poub MeTanioB B CO3JaHUU UCTOPUUYECKOTO JIMIIA TOPOAA.

62. Caxapa B IpoJyKTax NUTaHUS

63. CocraB u jieueOHbIC CBOMCTBA IPUPOTHON MHUHEPATHLHON BOJIBI.

64. CwenoOHoe u3 HeCheJOOHOTO (0 CHHTETHUCCKOM ITHIIIE).

65.  YrneBoabl U UX pOJib U 3HAYECHHE B )KM3HU YEJIOBEKA.

66.  YnoOpeHus — 1o6po uiu 37107

67. ®apMalleBT — 3TO MEAUK WJIN XUMHUK?

68.  ®epMeHTHI — UTO 3TO0?

69. Xwumuyeckas cymHocTb Gororpadum.

70.  Xumudeckuil aHaau3 OeH3MHA.

71.  Xumus BOKpYyT Hac.

72.  Xumua 1 nuia

73.  XuMus ¥ 5KOHOMHUKA: OCHOBHAs HOMEHKJIaTypa.

74.  XuMUS KOCMHYECKOTO KOpalJis (3amackl BO3ayXa B TBEPIOM BHJIE, OUHCTKA
BOJIBI).

75. XuMmus HEIUTI0JI03HO-0yMaXXHOI'O ITPOU3BOJICTBA.

76.  DNEKTPOHHBIM CUrapeTam-HeT.

77.  DOHeprocOeperaroiue JaMIibl ¥ 9KOJIOTMUECKUI KPU3HC.



