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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MpEenogaBanusi yaueOHOTro mpeameTa «XuMus»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo Xxumuu 1aéT TpEACTaBICHUE O INENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUA U Pa3BUTUS OOYy4YAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MPEIMETHOE COJIepKaHue,
NpeayCMaTPpUBAET PACOPEACICHUE €ro MO KilaccaM M CTPYKTYPUPOBAHHUE I10
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKA  y4eOHOro  mpolrecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMSI OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbraTam oO0y4eHHs] XUMUU Ha YPOBHE 11€JIeil u3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYarOMIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XHWMHUU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACcTaBICHU O MaTepUAIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QopMUPYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBON U SKOJIOTHYECKOI 06€30MacHOCTH, TPOOIIEM 3PaBOOXPAHECHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH NI CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (pOpMUPOBAHHE MBIIUICHUS] U TBOPUYECKUX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Yy4eOHOW JNESITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MTOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHON eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3IJIsS1a HA €IUHCTBO MPHUPOBI U YEIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUST B OOYyYEHHU XUMHUU OOECHEeurBaIOTCS CcHeuu(UKOM
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 00IIero 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaepkaHHsl MPOTpaMMbl MO XUMHUH C(HOPMUPOBAHA HAa OCHOBE
CUCTEMHOro mojaxojaa k e€ usyueHuto. CopepikaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHYECKOU CBSI3U;

— TpeICTaBICHUN 00 DIIEKTPOIUTHUYECKON TUCCOIMAIlMM BELIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS Ha OCHOBE ASMIHUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS U IMOIYyYCHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHH  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM NO3HaHMs B Hayke. M3ydeHune XWMHUHU MOPOUCXOAUT C MPHUBJICUCHHEM
3HAHWA U3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi MHpy,
«buonorus. 5—7 knacce» u «duznka. 7 Kiacey.

[Ipy wW3ydeHWHW XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWA OCHOB
XUMHUYECKOW HAYKU KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU YEJIOBeKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHHUH,
JOCTYMHBIX OOOOIIEHNA MHPOBO33PEHUYECKOTO XapaKTepa, S3blka HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUU BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIIENOBATEIbCKON
NEeSATENbHOCTH, OCBOEHUMU TIpaBHJI O€30MacHOro oOpanieHus ¢ BEUIECTBAaMU B
[IOBCEJHEBHOM KU3HU.

[Ipy M3yyeHUM XMMHUM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUe LIEHU, KaK:

— (opmMupoBaHHE HHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO pELICHUH,
CIIOCOOHOM alanTUPOBATHC K OBICTPO MEHSIOIUMCS YCIOBUSIM SKU3HU;

—  HamnpaBJICHHOCTh OOyYeHMs] HAa CHUCTEMaTHYecKOe MpUOOIIEeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIbHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HAHMS, (POPMHUPYIOIIUM MOTHBALMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCclIOBUM, CIOCOOCTBYIOIIMX MTPUOOPETEHHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIETEHIMI), UMEIOIIMX YHUBEpPCAIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JI€ATEILHOCTH;

— (¢opMmupoBaHue oOme (QYHKIMOHAIBHOM UM E€CTECTBEHHO-HAayYHOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKpY’KaIoILlEr0 MHUpa, WCIOJIb3Ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYEHHUH
XHMUH, TPUMEHATh HUX MpPH pEIIeHHH MpoOJieM B IOBCEAHEBHOM JKU3HH U
TPYZAOBOM JAEATEIBHOCTH;

— (QopmupoBaHue y 0O0ydYaroIIMXCS TYMaHUCTUYECKUX OTHOIIEHUH,
NOHMMAHUSl LEHHOCTM XMMMYECKUX 3HAHUM i1 BbIPAaOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYJIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYXKAroIIe MPUPOIHOM cpeabl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3YyYEHUS XUMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIE XUMUYECKUE TOHATHS

IIpenmer xumun. Ponp XuMHUM B J)KU3HU 4esloBeKa. XUMUs B cucTeMe HayK. Tena u BemiecrBa. OU3NUYECKHUE CBOMCTBA
BelllecTB. ArperaTHoe cocTostHue BemlecTB. [loHsTHE 0 MeTo/ax mo3HaHusl B XuMuU. YncTele BemecTBa U cMecu. CrocoOsl
paszeneHus: cMecei.

ATOMBI U MOJICKYJIbl. XUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie M CI0KHBIC BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YYEHHUE.

Xumuueckas ¢Gopmyna. BajleHTHOCTh aTOMOB XMMHYECKMX DJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEIECTB.
OtHocutenbHas aromHass Macca. OTHocHUTeNbHas MOJEKyJsgpHas macca. MaccoBasg J0JsI XUMHUYECKOTO JJIEMEHTa B
COCJIMHEHHUHU.

KomnuectBo BemiectBa. Monb. MomnspHast Macca. B3anMocBsi3p KoJIMUeCcTBa, MAacChl M YHCJIA CTPYKTYPHBIX €IUHUIL
BeniecTBa. Pacu€rel o popmyliaM XUuMHUYECKUX COCTMHEHU.

@u3nuecKne U XUMHUYECKHE SIBICHUA. XUMHUYECKas pEakuus U €€ NMPU3HAKUA. 3aKOH COXPAHEHHSI MacChl BEIIECTB.
Xumuueckue ypaBHeHus. Knaccudukaius XuMHYeCKUX peakinil (CoeAMHEHMs, pa3IOKEHUs, 3aMeIlIeHHs, OOMeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYI0M, MpaBuiIaMu pabOThl B JJa0OpaTopuu W MpuéMamMu oOpalieHus ¢ JadopaTOpPHBIM
o0opy/I0BaHMEM, H3YyYCHHE W OINHUCAaHUE (PU3MUYECKUX CBOWCTB O0Opa3Il0B HEOPraHMYECKUX BEIIECTB, HAOJIOCHUE
¢usznueckux (IIaBIEHUE BOCKA, TASHUE JIb/Ia, PACTUPAHUE caxapa B CTYIIKE, KUIEHUE U KOHACHCAIIMS BOJbI) U XUMUYECKUX
(ropeHue cBeur, MpOKaJTUBaHUE METHON MPOBOJIOKH, B3aUMOJCHCTBHUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOJII0ICHUE U OITMCAHUE
MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakinii (pa3ioKeHue caxapa, B3aUMOJCHCTBHUE CEPHON KUCIOTHI C XJIOPUAOM Oapws,
paznoxenue ruapokcuaa meau (ll) mpum HarpeBanum, B3aumoneiicTBue xeneza ¢ pactBopoM conu meau (ll), uzyuenue
CIIOCOOOB pa3feieHus] CMECed: C TMOMOIIbI0 MarHuTa, (UIBLTPOBAHWE, BBIMAPWBAHHE, NUCTUULIIMSA, XpomaTtorpadmus,
MPOBEJICHUE OYHMCTKU TIOBAPEHHON COJIM, HAOIO/ICHWE W OMHCAHWE PEe3yIbTaTOB MPOBEACHUS OIbBITA, WILTIOCTPUPYIOIIETO
3aKOH COXpPaHEHHS MacChl, CO3/JaHNE MOJIeJIel MOJIEKY (IIapOCTEPKHEBBIX).



BaxxHelilme npeacTaBuTe/Id HEOPraHMYeCKUX BelleCTB

Bo3nyx — cmecp raso. CoctaB Bo3myxa. Kuciopox — 3jIeMEHT M NpoCToe BemecTBO. HaxoxaeHue Kuciopona B
npupoae, ¢u3MUEecKHMe M XHUMHYeCKHe cBoilcTBa (peakuumu ropenus). Oxcuzabl. [Ipumenenue kwucinopoga. CrnocoObl
MOJIYYeHMsI KHCIIOpOJa B JabOpaTOpuu U MpOMbIIIIeHHOCTH. KpyroBopoT kuciopoja B npupoge. O30H — amuioTporHas
MOAU(pUKALMS KUCIOPOIA.

TemnoBoil 3p(EKT XUMUYECKOM peaKIUHU, TEPMOXUMHUYECKUE YypaBHEHHUS, 3K30- M JHAOTCPMHUUECKUE PEaKIIUH.
TomnuBo: yroyib U MeTaH. 3arpsisHeHUE BO3AyXa, yCUICHUE NapHUKOBOTro 3 deKkTa, pa3pylieHne 030HOBOIO CJIOS.

Bonopon — aneMmeHT u npoctoe BeuecTBo. HaxoxaeHue Bojopoaa B nNpupoie, PU3NYecKue U XUMUYECKHUe CBOMCTBA,
npUMeHeHHe, crocoObl mosydeHus. Kuciaotel u comnmu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue cBoMCTBa BoAbl. Boma kak pactBoputenb. PacTBopbl. HacklllleHHbIE M HEHACBIIIEHHBIE PAacTBOPBI.
PactBopumocTh BemecTB B Bojae. MaccoBasi A0Ji BELIECTBa B pacTBope. XUMHUUECKUe CBOMCTBAa BoAbl. OcHOBaHMSA. Poiib
pPacTBOPOB B MPUPOJE U B KU3HM YesioBeka. KpyroBopoT BOJbI B IpUpoAe. 3arpsa3HeHUe NpUpOAHbIX Boa. OXpaHa U OYMCTKA
IIPUPOJHBIX BOJ.

Knaccuduxanus neopranmdyeckux coenumHenuil. Oxkcunbl. Kiaccudukaius OKCHAOB: cosieoOpa3yromire (OCHOBHBIE,
KUCTIOTHBIE, aMpOTepHbIe) U HeconeoOpazytone. Homenkinarypa okcuaoB. @u3nyeckre 1 XUMUYECKHE CBOMCTBA OKCHJIOB.
[Tony4yenue OKCUI0B.

OcHoBanms. Knaccudukamums ocHoBaHWM: MIENOYM W HEPACTBOPHMBIC OCHOBaHUA. HomeHKiaTypa OCHOBaHUHU.
dU3nYeCKre U XUMHUYECKUE CBOKMCTBA OCHOBaHUM. [lorydeHre oCHOBaHUM.

Kucnorel. Knaccudukamus kucinor. Homenknatypa kuciaor. dusnyeckue M XHUMHUYECKHE CBOWCTBA KHCIOT. Psi
aktuBHOocTH MeTasuioB H. H. bekerona. [lonydyeHnne kucmuor.

Conu. Homenkiatypa coneil. @uznueckue u xumMuueckue cBorctna colieid. [lomydenue coneil.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUMN.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OTpEJICTICHUE COJICPKAaHMs KHCIOpOoa B BO3AyXe, MOJydYeHHe, COOMpanne, pacrio3HaBaHUE U M3yYCHHE
CBOMCTB KHCIIOpOJia, HAOJIOJICHHE B3aUMOJEHCTBHS BEIIECTB C KHUCJIOPOJAOM M YCJIOBUS BO3HUKHOBEHHMS W MPEKPAILLCHUS



ropenus (moxapa), 03HaKOMJICHUE ¢ 00pa3liaMi OKCUJIOB U OMHUCAHUE UX CBOICTB, MOJy4YeHHE, COOMpaHKE, pacliO3HABAHHUE U
U3y4YeHHE CBOMCTB BOJOpoAa (rOpeHHe), B3auMojeicTBue Boaopoja ¢ okcuaoM Meau (1) (Bo3MokHO ucmonb3oBaHUE
BUJICOMATEPUATIOB), HAOJIOJIEHHE OOpa3IoB BEIIECTB KOJIUMYECTBOM | MOJb, UCCIEIOBAHUE OCOOECHHOCTEH pacTBOPEHUS
BELIECTB C PA3JIIMYHOM PACTBOPUMOCTHIO, IPUTOTOBIIEHUE PACTBOPOB C OMNPEACIEHHOM MAaCCOBOM JIOJIEM PACTBOPEHHOTO
BEILIECTBA, B3aUMOJICUCTBUE BOJBI C METaUIaMH (HATpUEM M KajbllieM) (BO3MOXKHO HCIIOJIb30BaHHE BHICOMATEPHAIIOB),
HcclieIoBaHUE 00pa3lloB HEOPraHUYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, HAOIOJEHNE U3MEHEHHS OKPAaCKU MHAMKATOPOB B
pacTBopax KHUCJIOT W Iesiodel, udydeHue BzaumojeiictBus okcuaa menu (I1) ¢ pacTtBopoM cepHON KUCIOTBI, KHCIOT C
MeTaJlaMH, peaklvil HeHTpanu3aluu, MoJiydeHue HEePaCTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJHOTO MeTajula JAPYTUM W3
pacTBopa CoJiM, pelieHrne SKCIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BakHelIre Kiacchl HEOPraHUUEeCKUX COCTMHEHUN.

Iepnoanueckuii 3axkoH u Ilepmoamueckas cucrema xumudeckux iemeHtoB /. M. MenpeneeBa. CrpoeHue
aToMoB. XMMHUYeCcKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[lepBbie MOMBITKU KIACCU(DUKAIIUM XUMUYECKUX 3JIeMeHTOB. [IoHSATHE O Tpymmax CXOJIHBIX AJIEMEHTOB (IIETOYHBIC U
ICJIOYHO3EMEJIbHBIE METAJIIbl, TAJOT€HBbI, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbhlE 00pa3yloT aM@oTepHble OKCHUABI U
TUAPOKCHUBIL.

[Tepuonnueckuit 3akoH. [lepuognueckas cucrema xumuueckux snemeHToB J[. . MenneneeBa. Koporkonepuonnas u
JMHHOTNIeproHas ¢opMmbl [lepuonuyeckoit cucrembl xumuueckux sneMmeHtoB [[. Y. Menneneesa. [lepuoasl ¥ rpynimbi.
@u3nUeCcKUil CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB MEpUoAa U TPYIIbI JIEMEHTA.

Ctpoenne aromoB. CoctaB aToMHBIX sifiep. M3oTomnbl. Dnektponbl. CTpoeHUE 3JIEKTPOHHBIX 000JI0YEK aTOMOB TIEPBBIX
20 xumuyeckux anemeHToB llepuoamdeckoit cucremsl JI. . MenaeneeBa. XapakTepucTUKa XUMUYECKOTO AJIEMEHTA MO €ro
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS pajuyca aTOMOB XUMUYECKHX 3JIEMEHTOB, METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB
0 TPyNIlaM U NEePHOJIaM.

3nauenue Ilepuommueckoro 3axkoHa u llepumoanueckoil cUCTEeMbl XMMUYECKUX 3JIEMEHTOB JUIsl Pa3BUTUSL HAYKU H
npaktuku. [{. 1. MenaeneeB — yu€HbIN U TPAXKIAHUH.

Xumunueckas cBsi3b. KoBaneHTHas (MOJspHAas M HEMNOJSpPHAs) CBsI3b. OIJEKTPOOTPULIATEIBHOCTh XUMHYECKUX
aneMeHToB. IoHHas CBS3b.



Crenenp okucineHus. OKHCIHUTEIBHO--BOCCTAHOBUTENBHBIE peakiuu. l[Ipomecchl OKUCIEHUS M BOCCTAHOBIICHMS.
OxkucnuTenu 1 BOCCTAaHOBUTEIIH.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpaslioB BEIIECTB METANIOB M HEMETAJIOB, B3aMMOJIEUCTBHE THIPOKCUAA LIMHKA C PAaCTBOPAMHU KHUCIOT U
iej04ueld, MPOBEACHUE OMBITOB, WUTIOCTPUPYIOUIUX MPUMEPHI OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakiuid (TopeHue,
peaKIuu pa3aoKeHUs, COCTUHEHNS).

Meosicnpeomemmnuie ceasu

Peanuzamus MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUU XMMHUHU B § KIJIACCE OCYILIECTBISIETCA 4Yepe3 MCIOJIb30BAHHUE KaK
OOIIUX €CTECTBEHHO--HAYYHBIX TMOHSATUM, TaK W TOHATHM, SBISIIONIUXCS CUCTEMHBIMU JJIS OT/ACJIBHBIX TMPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61mue ecTecTBEHHO--HAyUHbIE MOHATHS: HaYyYHBIN (hakT, TUMOTE3a, TEOPHs, 3aKOH, aHAJIU3, CUHTE3, KiacCu(puKarus,
NEPUOJUYHOCTD, HAONIOICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBJICHUE.

®dusuka: marepus, aTroM, 3JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, HU30TOIbI, PAaJAUOAKTUBHOCTb, MOJEKYJA,
AIEKTPUUECKUM 3apsiji, BEIIECTBO, TENO, 00BbEM, arperaTHoe COCTOSHUE BEIIeCTBa, ra3, (PU3WYecKue BETUYHHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE3/bI, CONHILE.

buonorus: dorocunTes, npixanue, onocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpadbl, TOPHbIE IMOPOJbI, IMOJE3HbIE HCKOMaeMble, TOIUIUBO, BOJHbBIE
pECYpCHI.

9 KIIACC

BemecTBo 1 XUMHYeCKasi peaKuus

Ilepuoanueckuii 3akoH. Ilepmoamueckas cuctema xumuueckux snemeHToB J[. M. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB XUMUYECKUX 3JIEMEHTOB NMEPBBIX TPEX NEPUOIOB, Kalns, KaJblUi U UX COCTUHECHUIM
B COOTBETCTBUHU C IOJIOKEHUEM 3JIEMEHTOB B [leproanueckoi cucteMe U CTPOCHUEM X aTOMOB.

CrpoeHue BeniecTBa: BUAbl XUMUYECKON CBA3U. THUIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
TUIA KPUCTAINIMYECKOM PEIETKU U BUJIa XUMHUUECKOU CBS3H.



Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUMX BEIIECTB. XHWMHYECKHE CBOMCTBA BEILECTB, OTHOCSALIUXCS K
Pa3JINYHBIM KJIacCaM HEOPraHMYECKUX COCAUHEHN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanuss XMMUYECKUX peakUui MO Pa3IMYHbIM NpHU3HAKaM (110 YUCIY M COCTaBy YYacTBYIOLIMX B PEaKUUU
BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 M3MEHEHUIO CTENECHEH OKUCIEHHS XUMUYECKHUX BJIEMEHTOB, 10 OOpPATUMOCTH, IO
YYaCTHIO KaTanu3aTopa). DK30- U SHAOTEPMUUYECKHUE PEAKIIMH, TEPMOXUMUYECKHE YPaBHEHUS.

[lonstue o ckopoctu xumuyeckoil peakiuu. IloHatne 00 0OpaTUMBIX W HEOOPATUMBIX XUMHUYECKUX PEAKIMIX.
[loHsiTHE O TOMOTEHHBIX M reTepOreHHbIX peakuusax. [lonarue o karanuse. [lonsTue o xumuyeckoM paBHoBecuu. DakTopsl,
BJIUSIOIINE HA CKOPOCTh XMMUYECKOW pPEaKLUU U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUU, DJIEKTPOHHBIA OallaHC OKHUCIMTEIbHO-BOCCTAHOBUTEIILHONW pEaKINu.
CocraBieHue ypaBHEHU OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIIUI C UCMIOJIb30BAaHUEM METO/1a AIEKTPOHHOTO OalaHca.

Teopust 3NEKTPOJIUTHUECKON JOUCCOLUMALMHU. OJIEKTPOJIUTBI W HEJJIEKTPOJauThl. KaTuoHbl, aHWMOHBL. MexaHu3m
JUCCOLIMAIIMM BELIECTB C pPAa3jM4YHbIMA BUJAMU XuMU4yeckod cBsizu. Crenenp aucconmanuu. CunbHble M crnadble
AIEKTPOJIUTHI.

Peakniun uvoHHOTO OOMEHa. YCIOBUSI MPOTEKAHWS pEaklMii MOHHOTO OOMEHa, IMOJHbIE M COKpalléHHbIE HOHHbBIE
ypaBHeHHs peakiuii. CBOKWCTBa KHUCIOT, OCHOBAHUN M COJIEM B CBETE MPEACTABICHUIN 00 3IEKTPOIUTHUECKON AUCCOIUAIINH.
KauecTBeHHbIE peakiiny Ha HOHBL. [IoHATHE O THApPONH3E CONEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJICIISIMH KPUCTAJUTMUECKUX PEHIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB U HeMeTasuioB (rpadura
U aiMasza), CJIOXKHBIX BEIIECTB (XJIOpUIA HATpHUs), HCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTHM XUMHYECKOM pEakiuu OT
BO3JICHCTBUSA PA3NIMUHBIX (PAKTOPOB, HMCCIEIOBAHUE DJEKTPOINPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoIlecca AMCCOLUALNN
KHCJIOT, WIeJI0Ye M cojedl (BO3MOYKHO MCIOJIb30BAHHE BHJIEO MATEPUAIOB), IPOBEIEHUE OIBITOB, WJUIFOCTPUPYIOLIUX
NPU3HAKU NPOTEKAaHUS peakiuil HoHHOro oOMeHa (0Opa3oBaHME OcCa/Ka, BBbIICIICHHE Ta3a, 00Opa30BaHHE BObI), OIBITOB,
WUIIOCTPUPYIOIINX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLUNN (FTOPEHNE, PEAKIMK PA3IOKEHUSA, COSAUHEHMS),
paclo3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOLIBIO KAYECTBEHHBIX PEAKIMM HAa WOHBI, PELICHHUE DKCIEPUMEHTAIbHBIX
3a/1ad.

HemeTayibl 1 MX COeIMHEHHUS



OO6mmast xapakrepucTuKka rajnoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTE€pHbIE CTENEHH OKHcieHUus. CTpoeHue u
dbu3uUecKue CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB. XMMHUUYECKHE CBOMCTBA Ha MpHUMEpe Xjopa (B3auMOJCHCTBHUE C
MeTajllaMH, HeMeTajllaMH, Iiesnodamu). XsopoBojgopoa. ConsiHas KHUCIOTa, XWMHYECKHE CBOWCTBA, MOJIyYECHHE,
npuMeHeHue. JleiicTBue xjopa M XJIOPOBOJOpPOJa Ha OpraHu3M 4YejoBeka. BaxHeliue XJIOpUIbI M UX HaXOXKIEHUE B
IpUpo/Ie.

O6mas xapaktepuctrka snemMeHToB VIA-rpymnmnel. OcCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEpPHbIE CTETICHU OKUCIICHUS.
Crpoenue u (pusnueckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPOMHBIE MOIU(PUKAIIMN KUCIOpOaa U
cepbl. XuMHuueckue cBoicTBa cepbl. CepoBOJOPOJ, CTpOeHUE, (PU3MUECKHMEe M XUMHUYEeCKHe cBOMCTBA. OKCHUIBI CEpbl Kak
peJACTaBUTEIN KUCIOTHBIX OKCUIIOB. CepHasi KuciaoTa, (pU3NYECKre U XMMHUYECKHE CBOWMCTBA (OOIIME KaK MPEICTAaBUTEIS
KJ1acca KUCTOT U crienuduueckue). XUMHUUECKUE PeaKIiu, JIeXkKaIllle B OCHOBE MMPOMBIIUIEHHOTO CI1O0c00a MOIyYeHUs] CEpHOU
KUCIIOTHI. [Ipumenenne cepHoit kucioThl. COu CepHOM KUCIOTHI, KaUeCTBEHHAs peakius Ha cynbdar-uoH. HaxoxneHue
cepbl U €€ COCIUHECHHMM B MPHUPOJE. XHMMHUYECKOE 3arps3HEHUE OKPYKAIOUIEH Cpelbl COCIMHEHUSIMU CEpbl (KHUCIOTHBIC
JI0K/TH, 3arpsiI3HEHUE BO3/lyXa U BOAOEMOB), CITIOCOOBI €0 MPeIOTBPAICHUSI.

O6mas xapakrepucTuka meMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTePHbIE CTENEHH OKHCIICHHUS.
A30T, pacnpocTpaHeHue B Npupoje, pu3nueckue U XuMuuyeckue cBoiictBa. KpyroBopor azora B mpupoge. AMMHAK, €ro
dusznueckre U XUMHUYECKUE CBOMCTBA, MOJy4YeHre U npuMenenne. Conu aMMOHUS, UX (PU3MUYECKUE U XUMUYECKUE CBOWCTBA,
npuMmeHeHne. KayecTBeHHas peakuyds Ha MOHBI aMMOHHS. A30THas KHCIIOTa, €€ MoJlydeHHe, (PU3NYecKue U XUMUYECKUE
CBOICTBa (00IIME KaK MPEACTAaBUTENS Kiacca KUCIOT u crenuduueckue). Mcnonp3oBanne HUTPATOB W COJieH aMMOHHS B
KayeCTBE MHUHEPAJBHBIX YAOOpEeHHI. XHUMHUYECKOE 3arpsi3HEHHE OKPYXKAIoleH Cpelbl COCAUHEHUSMU a30Ta (KUCIOTHBIC
TOKJIM, 3arps3HEHHE BO3ayXa, MOuYBBl U BOAoEMOB). dDochop, ammorpornHble Momudukamum Qocdopa, dusznueckue u
xumudeckue cBorctBa. Oxcup docdhopa (V) u dbochoprHas kucinora, GuU3HMUEcKre U XUMHUYECKHE CBOWCTBA, MOJTy4YCHUE.
Hcnonp3oBanue ¢hochaToB B KauecTBE MUHEPATIHHBIX yI0OPECHHUIA.

O6mas xapakrtepuctuka memMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE CTEMEHN OKHCIICHUS.
VYrnepon, annoTpomHble MOAU(DHUKAIIMN, PACTIPOCTPAHEHUE B MPUPOJE, PU3NYECKUEe U XUMUYECKHUE CBOMCTBA. AJCOpOIuS.
KpyroBopot yriaepoga B mpupoae. Oxcuasl yriepoja, uXx (QU3NYECKUe W XUMHUYECKHE CBOWCTBA, JCHCTBUE HA YKUBBIC
OpPraHW3MBbI, TMOJyUYCHUE W TMPUMCHCHHE. ODKOJIOTHMUYECKHE IMPOOJIeMBbI, CBsA3aHHbIE ¢ okcuaoM yriepoxa (IV), rumotesa



IJI00AJIBHOTO NOTEIUICHUsT KJIMMaTta, NapHUKOBBIM 3(@eKT. YronbHas KUCIOTAa U €€ COJId, UX (U3HMUYECKHUE U XUMUYECKUE
CBOIICTBa, MOJIyueHHE M NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-WMOHBI. Mcrmosb3oBaHuE KapOOHATOB B OBITY,
MEJIULMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble NOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEJUHEHUSX yriepoaa (MeTaH, 3TaH, 3TUJIEH,
aleTuJIeH, STaHOJ, TJIMIEPHUH, YKCYCHas KucyioTa). [IpupoaHble HICTOUHHUKHU YTII€BOJAOPOAOB (yroib, MIPUPOIHBIN Ta3, HEPTH),
MPOIYKTHI UX NEpepaboTKu (OEH3UH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHsATHE 0 OMOJIOrMYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBojax — MU UX POJU B KMU3HM yesoBeka. MarepuanbHOE €IMHCTBO OPraHUYECKHUX M HEOPTaHUYECKUX
COCMHECHUM.

Kpemnuii, ero ¢usznueckrue U XUMHUYECKHE CBOWCTBA, MOJIydueHHE U NpuMeHeHue. CoeMHEeHHs] KPEeMHHs B MPUPOJIE.
O6mue npencrabinenuss 06 okcuyue kpemuus (IV) um kpemuueBoit kuciore. CUIMKATBl, MX HCMIOJIb30BAaHUE B OBITY, B
IPOMBIIIIEHHOCTH. BakHelue cTpouTenbHble MaTepHalibl: KEpaMHUKa, CTEKIJIO, IeMEHT, 0eToH, xkeye300eToH. [Ipobiemsl
0€30MacHOro UCMOJIb30BaHUS CTPOUTEILHBIX MATEPUAIOB B TTOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3Il0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI, IPOBEIEHUE KAUE€CTBEHHBIX PEaklMil Ha
XJIOPUJI-MOHBI W HAOJIOJICHHE TMPU3HAKOB MX MPOTEKaHMS, OIBITHI, OTpa)kalliue (QU3nYecKue W XUMHYECKHE CBOMCTBA
TaJIOT€HOB M WX COCAMHEHHH (BO3MOXKHO HCHOJIb30BaHHE BHUJIEOMATEPHUATIOB), O3HAKOMIIEHHE C OOpasllaMH XJIOPHJIOB
(rajoreHuI0B), O3HAKOMJIEHHE C 0Opa3laMu cepbl U €€ COeIUHEHUSMH (BO3MOXKHO HCIIOJIb30BAaHUE BHUIACOMATEPUATIOB),
Ha0JII0IeHNEe TIpoliecca O0yTIIMBaHUS caxapa IMoJ AeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI, M3yUY€HNE XUMUUYECKUX
CBOMCTB pa30aBJICHHOW CEpHOM KHCJIOTHI, IPOBEJICHUE KAUSCTBEHHOW peakIMK Ha Cyib(paT-uOH W HAOIIOACHNE TIPU3HaKa e¢
NPOTEKaHMsI, O3HAKOMJICHHE ¢ (DU3UYECKMMU CBOMCTBaMM a30Ta, (ocdopa m uX coearMHEHHH (BO3MOXKHO HMCIOJIB30BAHHE
BUJIEOMATEpUaIOB), 0Opa3amMu a3oTHBIX U (pochopHBIX ynoOpeHul, moiaydeHue, coOnpaHue, pacro3HaBaHUE U H3YyYCHHE
CBOMCTB aMMHaKa, MPOBEACHHE KAUYECTBEHHBIX PEAKIMd HAa WMOH aMMOHHS U ¢ocaT-uOH U H3yYEHUE TMPU3HAKOB HX
IIPOTEKAHUS, B3aUMOJCHCTBUE KOHLUEHTPUPOBAHHOM Aa30THOW KHCIOTBI C MEAbK (BO3MOYKHO  MCIOJB30BAHME
BUJICOMATEPUATIOB), HM3yUYCHHE MOJENIeH KPUCTANIMUECKHX PEmETOK anmasa, rpadura, QysuiepeHa, O3HAKOMIICHHE C
MpOIIECCOM  aACOPOLMHM PACTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM VYIJIEM M YCTPOMCTBOM MPOTHBOras3a, MOIYy4YEHUE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB YIICKUCIOTO Tas3a, MPOBEJICHHE KAaYeCTBEHHBIX PEaKIMi Ha KapOOHAT U



CUJIMKAT-UOHBl U M3YYCHHUE MPU3HAKOB MX NPOTEKAHUSA, O3HAKOMJICHHE C MNPOJYKIMEH CUIMKATHOW MPOMBIILICHHOCTH,
pEIICHUE HIKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHellme HeMeTaIbl U UX COCUHEHUSD.

MeTanjabl 1 MX COeAMHEHUS

OO6m1as xapakTepruCTUKa XUMUYECKUX 2JIEMEHTOB — METAJUIOB HA OCHOBAaHUU UX TOJI0KeHUs B [lepuoanueckoii cucteme
xumuueckux snemMeHtoB . M. MengeneeBa u crpoeHuss atoMoB. (CTpoeHue MeTtauioB. MeTaiMueckas CBA3b U
METAJUIMYECKAs] KPUCTAJUIMYECKash PEIIETKA. DINEKTPOXUMHUUECKUI Pl HANPSKEHUN MeTamnoB. OU3NUECKUEe U XUMUYECKUE
cBoicTBa MeTauioB. OOmKe crnocoObl moydyeHus: MeTauioB. [loHsITHE O KOPPO3UHM METAIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI
ux oT koppo3uu. CruiaBsl (CTallb, YyTYH, JTIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[[lenouynble MeTaiuibl: mOJIO)KEeHUE B [leproanueckon cucrteMe xuMmuueckux aneMeHToB [l. . MenneneeBa, ctpoeHue
UX aTOMOB, HaxoXxjeHue B mpupoje. dusnyueckue U XMMUYECKUE CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUJPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1IeI0YHbIX METAJJIOB U UX COCMHEHMUIA.

[Ilesi0uHO3EMENbHBIE METAIBI MATHUM U KAJIBIIUI: TIOJI0KeHUE B [lepuoguyeckoii cucteMe XuMUYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOCHUE UX aTOMOB, HaXOXJICHUE B mpupoje. PU3NYECKUEe U XUMUYECKUE CBOMCTBA MAarHus W KajblUsl.
Baxxneitmue coequHeHNs KaabIns (OKCHI, TUIPOKCUI, COJIH). JKECTKOCTH BOIBI M CTIOCOOKI €€ yCTpaHCHHS.

AnroMuHui: nojioxkenue B Ilepuogumueckoit cucteme xummudeckux aneMeHToB JI. M. MenaeneeBa, cTpoeHue atoma,
HaxOXJIeHHe B npupojae. OPuznueckue U XMMUYECKHE CBOMCTBA altOMHHUSA. AMGOTEpHBIE CBOMCTBA OKCHJIA M THAPOKCHIA
AITFIOMHHHS.

Keneszo: monoxenne B llepuommueckon cucreme xumudeckux siemeHToB JI. M. MeHnneneeBa, cTpoeHWe aroma,
HaxoJeHue B npupoje. Pu3ndyeckue u XMMUUYECKUe CBOMCTBA xkemne3a. OKcuabl, rupokcuanl U conu xene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuit IKcnepumenm:

03HAKOMJICHHE C 00pa3llaMd METAVIOB U CIIABOB, UX (PU3MYECCKHUMH CBOMCTBAMH, M3YYCHHUE PE3YJIHTATOB KOPPO3UHU
METAJIOB (BO3MOXKHO HCITOJIb30BAaHHWE BHJICOMATEPHANIOB), OCOOCHHOCTEH B3aMMOCHCTBHS OKCHAA KaJbIlUSd W HATPHS C
BOJIOM (BO3MOKHO HCIIOJB30BaHUE BUJIEOMATEPUATIOB), UCCIIEAOBAHUE CBOMCTB JKECTKOM BOJIBI, MpoOIlecca TOPEHUs JKeye3a B
KHCJI0poJie (BO3MOXHO HCIIOJIB30BAaHUE BHJIEOMATEpPHUANIOB), MPHU3HAKOB MPOTEKAHWSI KAYECTBEHHBIX PEAKIMN Ha HOHBI:
MarHusi, Kajbllus, alioMuHMs, UuHKa, xene3a (ll) m xeneza (l11), menu (Il), naGmrogeHue M omnMcaHue MPOIECCOB



OKpallMBaHUs MJIAMEHU MOHAMU HATPHSl, Kadus U KaJbIUs (BO3MOXKHO HCIIOJIB30BaHUE BUIECOMATEPUATIOB), UCCIIEI0BaHUE
aM(OTepHBIX CBOMCTB THAPOKCHAA ATIOMHHHUS U THUAPOKCHIIA IIMHKA, DPEIICHHE HKCIEPUMEHTAIBHBIX 3ajlad IO TeMe
«Baxxnenmue METAIUIbI U KX COSTUMHECHUS.

XuMHSA U OKpY:Ka0LIas cpeaa

BemectBa u Martepuanbl B MOBCEJHEBHOW JKM3HM 4EJIOBEKAa. be30macHOE MCIOJIb30BAHUE BELIECTB W XMMHUYECKUX
peakiuii B ObITy. [lepBas momMoIb Mpu XUMUYECKUX 05KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKAIIIeH cpejbl (MpenenbHasi AOMyCcTUMas KOHIIGHTpalus BemiecTB, ngaidee — [1JIK).
Ponb xumMuu B penieHun 3K0JIOrMYeCKUX MpooIieM.

Xumuueckuii IKcnepumenm:

u3ydeHre 00pa3lioB MaTepUasioB (CTEKIIO, CILUIABbl METAIIJIOB, TTOJIMMEPHBIC MaTEPHAIIBI ).

Meoscnpeomemnuie ceéa3u

Peanuzamus MeXOpeaMETHBIX CBSI3€H MPU U3YYEHUU XMMHUHU B 9 KilacCe OCYILIECTBISIETCA 4Yepe3 MCIOJIb30BAHHUE Kak
OOIIUX EeCTEeCTBEHHO-HAYYHBIX TOHSATUM, TaK W TIOHATUM, SIBJISIOMIUXCS CHUCTEMHBIMH JUISI OTIEIBHBIX TIPEIMETOB
€CTECTBEHHO--HAYYHOT'O [IUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (aKT, TMIIOTE3a, 3aKOH, TEOPHs, aHaJIu3, CUHTE3, Kiaccu(uKanus,
NEPUOJUYHOCTh, HAOJIOJICHHE, SKCIEPUMEHT, MOJCIMPOBAHUE, U3MEpPEHHE, MOJelb, SBJIEHHWE, MAapHUKOBBIA 3 (PexT,
TE€XHOJIOT S, MaT€pUaJIbI.

®usnka: MaTepusi, aToM, D3JEKTPOH, IPOTOH, HEUTPOH, HMOH, HYKIHJ, H30TOINbI, PaJUOAKTUBHOCTb, MOJEKYJa,
ANEKTPUUECKHUI 3apsiji, TPOBOAHUKHU, MOTYIPOBOAHUKHU, AUIIEKTPUKH, (HDOTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHHE BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAITMYECKAsl pEeHIETKa, CIUIaBbl, (PHU3NYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi:  ¢gorocunTes, mgpixanme, Owocdepa, dSKocucTeMa, MHUHEpAIbHBIE yIOOpEHWsS, MHUKPOIJIEMEHTHI,
MAaKpO3JIEMEHTBI, IUTATEIIbHBIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHUHEpadbl, TOPHBIE TMOPOJbI, TMOJE3HbIE HCKOMAaeMble, TOIUIMBO, BOJHBIC

PECYPCHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHN HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE PE3YyIbTAaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMsI JTIOCTUTAIOTCS B XOJ€ OOyYEHHS
XUMUU B €IWHCTBE Yy4eOHOW M BOCHUTATEIBLHOW JESITEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMH POCCHUHUCKUMU
COITMOKYJIbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B OOIIIECTBE MPABUJIAMH U HOPMaMH MOBEICHUS
U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHU S, CAMOPA3BUTHSI M COLIMATM3AIIUUA O0yJarOITUXCS.

JIn4HOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJICTBOBATHCSA CHUCTEMOW TO3UTHUBHBIX
LEHHOCTHBIX OPUEHTALIMI U PACIIUPEHUE ONbITA AEATCILHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YACTH:

1) NnaTpHOTHYECKOT0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPHYECKOMY M HAyYHOMY HACJICIUIO, TTOHUMAHUS
3HAYCHHUS XUMHYECKOW HAyKW B JKM3HU COBPEMEHHOI'O OOIINEeCTBa, CIIOCOOHOCTH BIaJIeTh JOCTOBEpHOU WHMOpManuei o
NEPEIOBbIX JOCTUKEHUSAX U OTKPBITHSIX MUPOBOM M OTEUECTBEHHOW XMMUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS O COLUMAJIBHBIX HOPMax W MPaBWJIaAX MEXKIMYHOCTHBIX OTHOLIEHHWM B KOJUIEKTHBE, KOMMYHUKATHBHOMN
KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, Yy4eOHO-UCCIEI0BATEIbCKON, TBOPUYECKOW M APYTHX BHJAX IESATEIHHOCTH,
TOTOBHOCTH K pa3HOOOpPa3HOM COBMECTHOM JESTEIBHOCTH MPHU BBHITTOJIHEHUH YUYE€OHBIX, IO3HABATENbHBIX 3a/1a4, BHIMOJIHEHUU
XUMHYECKUX ODKCIEPUMEHTOB, CO3/IaHUM YYE€OHBIX IMPOEKTOB, CTPEMJICHHS K B3aUMOIOHUMAHUIO M B3aWMOIIOMOIIU B
mpoliecce ATol yueOHOM MesaTeTbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE M MOCTYIIKH CBOMX TOBAPHIIEH C TO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHMNS:

MHPOBO33PEHYECKHUE MPEICTABICHUS O BEIIECTBE U XMMHUYECKON PEaKIMU, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKH M COCTABISIONIME OCHOBY JJIi MOHUMAHUS CYIIHOCTH HAy4YHOW KAapTUHBI MHpa, MPEACTABICHUS OO0



OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOABI, B3ANMOCBS3X YEIOBEKa C MPUPOJHON CPEIOH, O POJIM XHMHH B TIO3HAHUH
3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTEeNbHBIE MOTHBBI, HANPABJICHHbIC HA MOJYyYEHHE HOBBIX 3HAHUH MO XUMHUH, HEOOXOAMMBIE NI OOBSICHEHUS
HaOJI0JaeMBbIX MPOIIECCOB W SBJICHUM, MO3HABATEIIbHOM, MH(POPMALMOHHON W YHUTATENbCKOW KYIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM padOThl C Y4EeOHBIMH TEKCTaMH, CIPABOYHOW IJIUTEPATYypOH, JOCTYMHBIMH TEXHHUYECKHUMHU
cpeacTBamMu MH(PpOPMAIIMOHHBIX TEXHOJIOTU;

MHTEpEC K 00YUCHHUIO U MO3HAHUIO, TF0003HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOPa30BaHHUI0, TPOSKTHOM U
MCCIIEZIOBATEIBCKOM EATEIBHOCTH, K OCO3HAHHOMY BBHIOOPY HANPaBIEHHOCTH U YPOBHSI OOYUYCHHS B JaTbHEUIIIEM;

4) popMuUpPOBAHUS KYJILTYPbI 3/10POBbSI:

OCO3HAHUE IICHHOCTH KM3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha 3JI0POBBIN 00pa3 *KHU3HH,
OCO3HAaHUE TIOCJIEJICTBUI W HEMPUATHE BPEIHBIX TMPHUBBIUEK (YMOTPEOJNICHUS aJIKOTOJS, HApPKOTHUKOB, KypeHHs),
HEOOXOJMMOCTH COOJIFOJICHUST TIPABHJI OE30MACHOCTH MPH OOpAalIeHUU C XUMUYECKUMH BEIIECTBAMU B OBITY M pEaIbHOM
KU3HU;

5) Tpy/10BOro BOCIIUTAHUS:

UHTEpEC K MPAKTUYECKOMY HM3Yy4EeHHMIO Mpodeccuil U Tpyda pa3iuyHOrO poja, yBaK€HUE K TPYyAy U pe3ylibTaraM
TPYIOBOM JESITENbHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUW IO XHWMHH, OCO3HAHHBINA BHIOOP
UHAUBUAYATBLHON TPAeKTOPUU MPOAOIKEHHUS O0pa3oBaHUs C y4ETOM JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHWMUH,
OOIIIECTBEHHBIX WHTEPECOB W IMOTPEOHOCTEH, YCIEMHONW NPOo(ecCHOHATBLHON NESITEIbHOCTH U PA3BUTHS HEOOXOIUMBIX
YMEHHH, TOTOBHOCTb aJJalITUPOBATHCS B IPO(PECCHOHATIEHOM CpejIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKH IEJIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK UCTOUYHUKY KM3HU Ha 3eMJjie, OCHOBE €€ CyIeCTBOBaHMUS,
MOHMMaHUe LIEHHOCTHU 3/10POBOTO U 0€30MacHOro 0opasa >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3UYECKOMY
U TICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE [IEHHOCTU COOIOACHUS MpaBuil 0€30MacHOrO MOBEJACHU IpU paboTe C BelleCTBaMH,
a TaKKe B CUTYaALUAX, YTPOKAIOUIUX 3I0POBbIO U KU3HU JIIOJIEH;

CHIOCOOHOCTH MPUMEHSThH 3HAHUS, IOTy4yaeMble IPU U3YUYEHUU XUMUH, IS PEIICHNS 3a]a4, CBI3aHHBIX C OKpY’KaloLei
MPUPOTHOM CpeIo, ISl TIOBBIILIEHUS YPOBHS SKOJIOTUYECKOM KYJIbTYphl, OCO3HAHUS TJI00ATFHOTO XapaKTepa SKOJIOTHIECKUX



npo0JeM U MyTel UX PElIeHHs TOCPEICTBOM METOA0B XUMHH, SKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM
B [I03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMAIIbHOM IPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocTtaBe meTanpeIMETHBIX PE3yIbTaTOB BBIIEISAIOT 3HAUYMMBIE JJI1 (DOPMUPOBAHMS MHUPOBO33PEHUS OOIICHAYUYHBIE
MOHATHS (3aKOH, TEOPUS, IPUHIUII, TUIIOTE3a, (PaKT, cUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYroe.), KOTOPbIE UCIONBb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax MW TMO3BOJIAIOT Ha OCHOBE 3HAHMM W3 ATUX NpeaMeToB (HOPMHUPOBATH
Ope/CTaBlIeHne O LEJOCTHOM Hay4yHOM KapTHMHE MHUpa, M YHUBEpcajbHble YyuyeOHble neicTBHs (TO3HaBaTEIbHbBIE,
KOMMYHUKaTUBHbIC, PErYJISTUBHBIE), KOTOpble OOECneynuBalOT (OPMHUPOBAHHME TOTOBHOCTM K CaMOCTOATEIHLHOMY
IUTAHUPOBAHUIO U OCYILIECTBIICHUIO YUYEOHOU 1EATETbHOCTH.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS

ba3oBble Jornueckue AeMcTBUA:

YMEHHMS HUCIIOJIb30BATh NPUEMBI JIOTMYECKOTO MBILIJICHUS] IIPU OCBOCHWMM 3HAHUM: PACKpbIBaTh CMBICI XMMHUYECKUX
NOHSATHM (BBIIENSATh MX XapaKTepHblEe MPU3HAKH, YCTAHABIMBATH B3aMMOCBSA3b C APYTMMH TOHSTHSIMHU), HCIOJIb30BAThH
HOHATUS JUIsl OOBSICHEHMSI OTHENbHBIX (AKTOB M SIBJICHMM, BBIOMpAaTh OCHOBAHMUA M KPUTEPUM AJs KiIacCU(UKALUU
XUMHUYECKUX BEIIECTB M XHMHUYECKUX pEeaklUuid, YCTaHaBIMBATh INPUYUHHO-CIECJCTBEHHBIE CBSI3M MEXAY OOBEKTaMHU
U3y4YEHUsl, CTPOUTD JJOTMUECKHUE pacCyk1eHUs (MHIYKTUBHBIE, I€TyKTUBHBIE, [10 AHAJIOTUH), J€JIaTh BBIBOJbI U 3aKIIOYECHMS,;

YMEHHE NPUMEHATh B MPOLECCe MO3HAHUA MOHATUA (IPEIMETHbIE U METAlpeIMETHBIE), CUMBOJIMUYECKHUE (3HAKOBBIC)
MOJIEIM, HUCIOJb3yeMble B XMMHH, IPEOOpPa3OBbIBaTh UIMPOKO MPUMEHSEMbIE B XUMHH MOJEIbHbIE NPEICTABICHUS —
XUMUYECKUH 3HaK (CHMBOJ 3JIEMEHTA), XUMHUUYecKas (opMyJia U ypaBHEHHE XUMUYECKOM peakuu — IpU pelIeHUuH yueOHO-
IIO3HABATEJIbHBIX 3a7a4, C Y4ETOM ITHUX MOJCIBHBIX IIPEACTABICHUMN BBIABIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC ITPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB M XMUMHUECKHUX PEAKIMH, BBIABIATH OOIIKME 3aKOHOMEPHOCTH, MPUYHMHHO-
CJIICACTBEHHBIE CBA3U U IPOTUBOPEYMS B U3YYAEMBIX IIPOLIECCAX U ABICHUSIX.

ba3osrble ucciaenoBare/bCKue 1eHCTBHSA

YMEHHE HCIOJIb30BATh IOCTABJICHHBIE BOIIPOCHl B KAYECTBE MHCTPYMEHTA ITO3HAHUSA, & TAK)KE B KAYECTBE OCHOBBI JJIA
(opMuUpOBaHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX CYXKICHHI;



MpUOOpPETeHHE ONbITa MO IUJIAHUPOBAHUIO, OpPraHU3alMd U TMPOBEICHUI0 YUYEHHYECKHUX HSKCIIEPUMEHTOB, YMEHHUE
HaOJII0/1aTh 32 XOJIOM IMPOIECCa, CAaMOCTOSITEIbHO MPOTHO3UPOBATh €T0 Pe3yiabTat, PopMyaupoBaTh 0OOOIIEHHUS U BBIBOJIbI
0 pe3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIEIOBAHNUS, COCTABIIATH OTUET O MPOJICTAHHON padoTe.

Pab6ora ¢ undgopmaumeii:

yMEHHUE BBIOMpATh, aHATU3UPOBATH U WHTEPIPETUPOBATH MHPOPMAIIMIO PA3IUYHBIX BUIOB U (POpM MpencTaBiIeHUS,
MOJTy4aeMYI0 M3 pa3HbIX UCTOUYHHUKOB (HayYHO-TIOMYJISIPHAs JIUTEpaTypa XUMHUUYECKOTO COJIEPkKaHUs, CIPABOYHbBIE MOCOOUS,
pecypcebl IHTEpHETA), KPUTHYECKH OLIEHUBATh MPOTUBOPEUUBYIO U HEOCTOBEPHYIO HH(POPMAIIHIO;

yMEHUE IPUMEHSTh Pa3JIMUHbIE METOJIbI M 3aMPOCHI IPHU MOUCKE U 0TOOpe MH(GOPMAIIMK U COOTBETCTBYIOIIUX JTAHHBIX,
HEOOXOAUMBIX JJIsl BBIMOJHEHUSI YIYEOHBIX U MO3HABATENIBHBIX 3aJ71a4 OMpPEACIEHHOTO TUIA, MPUOOPETEHUE OIbITa B 00JACTH
UCIIOJIB30BaHUSI HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJaJ€HUE KYJIbTYpOM aKTHUBHOTO HCIOJIH30BAHUS
Pa3IMYHBIX TIOMCKOBBIX CHCTEM, CaMOCTOSATEJILHO BBIOMpATh ONTHUMaIbHYIO (GOpMYy TNpeaAcTaBicHUs HHGOpPMALUK U
WUTIOCTPUPOBATh pelllaeMble 3aJlaud  HECJIOXKHBIMH CXEMaMH, JuarpamMmamu, JIpyrumu (opmMamu rpadukd W UX
KOMOWHAIIHSIMU;

yYMEHHE HCIOJIb30BaTh U aHAIM3UPOBATH B Ipoliecce y4eOHOM M MCCIeN0BATENbCKOU ACSTENBHOCTH MHGOPMAIMIO O
BJIMSIHUM MPOMBILIIIIEHHOCTH, CEJIBCKOr0 X035MCTBA M TPAHCIIOPTA HAa COCTOSIHUE OKPYKAIOIIEH NPUPOIHOMN CPEIbI.

KoMMyHuUKaTHBHBIEC YHUBEpPCAJIbHbIC YUeOHbIE 1eiCTBHSA:

YMEHHS 3aJlaBaTh BOIPOCH! (B XOJ€ Auanora u (Uiu) AUCKYCCHM) IO CYIIECTBY O00CYXIaeMOW TeMbI, (pOpMYyIUPOBAThH
CBOM IPEJIOKEHUSI OTHOCUTENIBHO BBITIOJIHEHHUS IPEIJIOKEHHOMN 3a/1a4u;

YMEHUS TPEICTABISATh MOJYYEHHBIE PE3YJbTAaThl MO3HABATEIbHONU NEATEIBHOCTH B YCTHBIX U NMHCHbMEHHBIX TEKCTAX;
JienaTh TPE3CHTAIMI0 PEe3yIbTaTOB BBHIMOJHEHUS XHMUYECKOTO HJKCIepuMeHTa (J1abopaTopHOro OmbITa, JabopaToOpHOM
paboThI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHUSI Y4E€OHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM ITO3HABATEIbHOM U UCCIEAOBATEIbCKOM
JESTENHHOCTH TPU PEUICHUU BO3HUKAIOMMX IMPOOJEM HAa OCHOBE y4y€Ta OOIIMX HMHTEPECOB M COTJIACOBAHMS IMO3UIIUMA
(o6cyxnenuns, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPJIUHAIIUS COBMECTHBIX JEHCTBUH, ONPEACICHUE KPUTEPHUEB 110
OIICHKE KayeCTBa BHITIOJIHEHHON pabOTHI U IPYTHE).

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:



YMEHHUE CaMOCTOSITEIBHO OMNPEAENATh LEIN JEATENbHOCTH, MJIAHUPOBATh, OCYLIECTBIATh, KOHTPOJIHUPOBATH U MPH
HEO0OXOIMMOCTH KOPPEKTUPOBATh CBOIO JEATEIBLHOCTh, BbIOMpPATh Hambosee 3P(EeKTUBHBIE CIIOCOOBI pPElIeHHs] YYeOHbIX U
MO3HABATEIBHBIX 3a/a4, CaMOCTOSITEIbHO COCTAaBJISTh WJIM KOPPEKTUPOBATh NPEAJIOKEHHBIM alrOpUTM JAEUCTBHM HpH
BBINIOJIHEHUHU 33a/IaHUM ¢ YyYETOM TOJYyYEeHHs] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKLMSIX, OLICHUBAThH
COOTBETCTBHE TMOJIYYEHHOTO pe3ylbTaTa 3asBICHHOW €M, YMEHHE WCIOJb30BaTh M aHAJU3UPOBAaTh KOHTEKCTHI,
npeajiaraéMble B YCJIOBHH 3aJJaHUM.
HNPEAMETHBIE PE3YJIBTATHI
B cocrtaBe mnpeaMeTHbIX pE3yJIbTATOB [0 OCBOEHUIO 00S3aTEIBHOTO COJAEPKAHUSA, YCTAHOBJIEHHOTO JAaHHOU
denepanbHoil pabodeil MporpamMMmoi, BBIAEISIOT: OCBOEHHBIE OOYYAIONIMMUCS Hay4HbI€ 3HAHUS, YMEHUS U CIOCOOBI
neicTBul, crieuuduueckue ik TpeIMEeTHON 001acTu «XUMHUS», BUABI EATEIbHOCTU O MOJTYYEHUI0O HOBOTO 3HAHHUS, €Tr0
UHTEpIIpETaluH, TPEo0OPa30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.
K xoniy o0yuenus B 8 kiacce nmpeMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE JOJHKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y
00y4aromuXxcss YMEHUM:
e PacKpbIBaTh CMBIC] OCHOBHBIX XHMUYECKUX MOHSATHUI: aTOM, MOJIEKYJa, XMMUUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO,
CJIO)KHOE BELIECTBO, CMECh (OJHOPOIHASL U HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHAS ATOMHAsA U MOJIEKYJISIpHAsI
Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca, MaccoBasl JOJsl XUMHUYECKOTO 3JIEMEHTa B COEAMHEHUH,
MOJISIpHBIN 00BEM, OKCHJ, KUCIIOTa, OCHOBAHUE, COJIb, 3JEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUUECKast
peaxiusi, Ki1accuukanys peakuuil: peakuu COSAMHEHHUS, PEaKLUH Pa3IoKEHUs, peakluu 3aMeLICHMs], peakluu
oOMeHa, 3K30- U SHAOTEPMHUECKUE PEeaKIUH, TeII0BON 3(P(EKT peakuuu, siAPO aToMa, JIEKTPOHHBIN clIoi atoma,
aTOMHasi opOuTaib, paJuyc aToMa, XUMUYECKas CBs3b, MOJSPHAS U HEMOJIIpHAsl KOBAJICHTHAs CBA3b, NOHHAS CBS3b,
WOH, KaTUOH, aHWOH, pacTBOP, MaccoBas JI0JIs BEIleCTBa (ITPOLIEHTHAs! KOHUEHTpPALMs) B pacTBOPE;

e WJUIFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MTOHATUN U IPUMEHSATH 3TU MMOHATHSA NPU ONMCAHUU BEILECTB
U UX IIPEBPALICHUN;

e HCIOJB30BaTh XUMUYECKYIO CUMBOJIMKY JIJISl COCTaBICHUS (POPMYIT BEIIECTB M YPAaBHEHUM XUMHUUECKUX PEAKIIMIA;



ONpEJENsITh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX, CTENEHb OKHUCJICHHS 3JEMEHTOB B
OMHApPHBIX COECIUHEHUSX, MPUHAMJIEHKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCy COEAMHEHHMM MO (opMynam, BUJ
XUMHYECKOU CBsI3U (KOBAJEHTHAs! U MOHHAS) B HEOPTAaHUYECKUX COSTUHEHMSIX;

packpeiBath cMbIci [lepuonnyeckoro 3akona [[. M. MeHneneeBa: 1eMOHCTpUPOBATh ITIOHUMAHUE NEPUOAUYECKON
3aBUCUMOCTH CBOMCTB XMMHMUYECKUX 3JIEMEHTOB OT UX IOJIOKEHUSA B llepuoanueckon cucreme, 3aKOHOB COXPAHEHUS
MAacChl BELIECTB, IOCTOSIHCTBA COCTABA, ATOMHO--MOJIEKYJIIPHOTO YYCHUS, 3aKOHa ABOTagpo;

ONMKCHIBATh M XapaKTepu30BaTh TabmuuHyto popmy llepuoamyeckoil cuCTeMbl XUMHUUYECKHX 3JIEMEHTOB: pa3inyaTh
MOHATHUS «r1aBHas noarpymnmna (A-rpynna)» u «mobounas noarpynna (b-rpynma)», manbie u Oonblline MEPUOJIBI,
COOTHOCHTH 0003HaUYeHUs, KOTOpble uMetoTcsa B Tabnuie «llepuoanueckas cuctema xumuueckux snemenTon J. U.
MenpeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj sapa,
o0111ee YMCIIO 3JIEKTPOHOB U paclpeAesIeHUue UX IO AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATH XUMUYECKUE AJIEMEHThI, HEOPTaHUUYECKHUE BEIIECTBA, XUMUUYECKHUE PEaKIuu (TI0 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, MO TEIJIOBOMY D (DEKTy);

XapaKTepHu30BaTh (OMMUCHIBATh) 00IIME XMMHUECKHE CBOMCTBA BEILIECTB Pa3IMYHBIX KJI1AaCCOB, HOATBEPKAasi ONMCAHHUE
[IpUMEpaMU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKILINM;

[IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX KA4€CTBEHHOI'O COCTAaBa, BO3MOXHOCTH IIPOTEKaHUs
XUMUYECKUX NPEBPALLECHUN B PA3JIUYHBIX YCIOBUAX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MAacChl BELIECTB, MACCOBYIO JOJIF0 XMMUYECKOT'O JIEMEHTA
1o ¢popMyJie COeAMHEHNUS, MACCOBYIO JOJI0 BEIIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOM

peakuuu;
MIPUMEHSTh OCHOBHBIE ONEPAMU MBICIUTENBHON AEATEIbHOCTH — aHallu3 U CHUHTE3, CpaBHEHUE, 000O0IleHHUE,
CUCTEeMaTH3alliI0, KIACCHU(UKAINIO, BBISIBICHUE NPUYMHHO--CIEJCTBEHHBIX CBSI3€M — JUIsI HW3y4eHUs CBOWCTB
BEIIECTB M XUMHYECKHX PpEaKIMi, E€CTECTBEHHO-HAyYHbIE METOJAbl TO3HAHWS — HAONIOJCHHE, W3MEpEHUeE,

MOJEIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIA U MBICIICHHBIN );
CJIEIOBATh TMpaBUJIaM TOJB30BaHMS XUMHUYECKOW MOCYIOW W JabOopaTOpHBIM OOOpPYAOBAHHEM, a TAK)KE MpPaBHIaAM
oOparieHus ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKITUSIMU TIO BHITIOJHEHUIO Ta00PATOPHBIX XUMHUECKHUX OIBITOB



M0 TOJIYYEHUIO M COOMpAHUI0 Ta3000pa3HBIX BEIIECTB (BOJOPOJA U KHUCIOPOAA), MPUTOTOBJICHUIO PACTBOPOB C
OIpeAeIEHHON MACCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U IIPOBOAUTH XUMUYECKUE SKCIEPUMEHTHI
M0 PAaCIO3HABAHMIO PACTBOPOB MIEIOUEH M KUCIOT C IOMOIIBIO HHAUKATOPOB (JTAKMYC, (heHOM(PTaNICHH, METHIOPAHK

U Jpyrue).

K xoHiy oOyuenus B 9 kiacce nmpeMeTHbIE PE3YJIbTaThl HA 0230BOM YPOBHE JOJIKHBI OTpaXaTb CHOPMHUPOBAHHOCTH Y
o0Oy4aromuxcs yMEHUM:

PACKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUUYECKUI 2JIEMEHT, aTOM, MOJIEKyJia, MOH, KATHOH, aHUOH,
MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTD, JICKTPOOTPUIIATEILHOCTD, CTEIICHh OKUCIICHUSI, XUMHUUECKas
peaKkiusi, XMMHYECKas CBsI3b, TEIUIOBOM A(QEeKT peakiuu, MOJb, MOJSPHBIA O00BEM, PACTBOP, DJICKTPOJUTHI,
HEDJICKTPOJIUTHI, JJICKTPOJIUTHYECKAsl JUCCOLMAIUS, PEaKIMM HOHHOr0 OOMEHa, KaTaliu3aTrop, XUMHUUYECKOE
paBHOBecue, oOpaTUMble U HEOOpaTUMBbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH, OKHCIHUTEINb,
BOCCTAHOBHTEIIb, OKHCIICHHE W BOCCTAHOBJICHHE, AJJIOTPONUs, aM(POTEPHOCTb, XMMHUYECKas CBs3b (KOBaJCHTHAaS,
WOHHAs, METAJUIMYeCKas), KPUCTA/UIMUECKas pEIIETKA, KOPPO3Us METAIIOB, CIUIABbl, CKOPOCTh XHUMHUYECKOU
peakiuu, npeaenbHo nonyctumas konuentpauus [IJIK Bemectsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN U MPUMEHATH 3TH MOHATHS IPU ONTMCAHUU BELIECTB
U UX MPEBpPAILCHUN;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBIIEHUs (DOPMYIT BEIIECTB U YPABHEHUM XUMUYECKUX PEAK IIH;
ONpENENATh BAJEHTHOCTh U CTENEHb OKUCICHUS XUMHYECKHUX AJIEMEHTOB B COEAMHEHUSAX Pa3JIMYHOIO COCTaBa,
MPUHAJICKHOCTh BEIHIECTB K OMPEAeNEHHOMY KiacCy COCAMHEHHH 1o QopMynaMm, BUJ XUMUYECKOW CBSI3U
(xoBaJIeHTHAsI, NOHHAS, METAIJTMYECKAsi) B HEOPTaHUYECKUX COCTUHEHMSX, 3apsij MOHA M0 XUMUYECKOH (Qopmyie,
XapaKTep Cpellbl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOIO
BEILIECTBA;

packpbiBaTh cMbICH [lepuonndeckoro 3akona . 1. MenneneeBa u 1I€EMOHCTPUPOBATH €r0 MOHUMAHUE: OMUCHIBATH U
XapakTepu3oBaTh TabnuuHyro ¢opmy Ilepuonnueckoil CHUCTEMBI XMMHUYECKHX JJIEMEHTOB: pPa3MyaTh IMOHSATHUS
«riaBHas noAarpynmna (A-rpynma)» u «nodounas noarpynmna (b-rpynmna)», manbie U 00JIbIINE TEPUOJIBI, COOTHOCUTD
0003HaueHUsI, KOTOPHIE UMEIOTCSI B TIEPHOINYECKON TaOJHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOSHHUS aTOMOB



XUMHAYECKUX DJIEMEHTOB (COCTaB M 3apsij siipa, oOIIee YHCIO IEKTPOHOB U paclpeiesieHue WX MO DJIEKTPOHHBIM
CJIOSIM), OOBSICHITH OOITUE 3aKOHOMEPHOCTH B N3MEHEHUHU CBOMCTB JIEMEHTOB U UX COCIMHCHHM B TIPEIeiaX MaJbIX
MIEPUOJIOB U TJIABHBIX MOATPYII C YIETOM CTPOCHHS MX aTOMOB;

KJIACCU(DHUIIMPOBATH XUMUYCCKUE FIICMEHTBI, HECOPTAaHUUYECKHUE BEIIECTBA, XUMHUUYECKHUE PEAKITUH (TIO YUCITY U COCTaBY
YYaCTBYIOIIUX B PEaKIMH BEMICCTB, MO TEIUIOBOMY 3P (HEKTy, M0 M3MEHEHUIO CTCICHEHW OKHMCIICHUS XUMHUYECKHX
AJIEMEHTOB);

XapaKTepru30BaTh (OMKMCHIBATH) OOIIME W CIEIU(PUISCKUE XMMHUYCCKHE CBOWCTBA MPOCTHIX M CIIOXKHBIX BEIIECTB,
MOATBEPXKAasi OINKMCAHWE TMPUMEpPaMU MOJICKYJIAPHBIX W HWOHHBIX YPAaBHCHHH COOTBETCTBYIONIUX XUMHUYECKHX
pEeaKLHnii;

COCTaBIIATh YPAaBHCHHS AJICKTPOJUTUYCCKON TUCCOIMAIMKM KHCIIOT, IICJIOYCH W COJICH, TOJHBIC M COKpaIIEHHBIC
YpaBHCHHS pEaKIMi MOHHOTO OOMEHA, YpaBHEHHUS PEaKIMi, MOJTBEP)KIAIONIUX CYIISCTBOBAHHE T'C€HETHUYCCKOU
CBSI3M MKy BEIICCTBAMH Pa3IMYHBIX KJIACCOB;

pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMKA ITOCPEJACTBOM COCTABIICHUS SJICKTPOHHOTO
OaJlaHca ATUX PEaKIINii;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX CTPOCHHS, BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX
NPEBpAIEHUH B Pa3IMYHBIX YCIOBUSX;

BBIUUCIISITh OTHOCUTENbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcChl BEIIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO PJIEMEHTA
o Gopmyse coeMHEHHs, MACCOBYIO JIONIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKOMN
peakuuu;

coOI0JaTh TpaBWiIa MOJH30BaHUS XMMUUYECKOW MOCYON M J1abOpaTOpHBIM 00OpYIOBaHHWEM, a TaKXKe IMpaBUiIa
oOpaleHus ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSAMU TIO BBITIOJIHEHHUIO TAOOPATOPHBIX XUMHUYECKUX OTBITOB
IO TOJYYEHUI0 U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKa U YTIEKHUCIIOTO Ta3a);

MPOBOJUTH PEAKIIUHU, TOATBEPIKAAIONINE KAYeCTBEHHBI COCTAB PA3JIMYHBIX BEIIECTB: PACNO3HABATH OMBITHBHIM
nyTéM XJIOpUA-, OpOMUI-, HOAUA-, KapOoHaT-, hocdar-, CUTUKAT-, Cyab(haT-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHMS
Y MOHBI U3YYCHHBIX METAIIOB, IPUCYTCTBYIONIME B BOAHBIX PACTBOPAX HEOPTAHUUECKUX BEIECTB;



e ITIPUMCHATHL OCHOBHBIC OIICpallU MBICIIUTEIBHOM ACATCIbHOCTH — aHAaJIM3 M CHHTC3, CpPAaBHCHHUC, O606H_[CHI/IC,
CUCTCMATHU3allUI0, BLIABJICHUC IMPUYNHHO-CICACTBCHHBIX CBSI3CH — A1 U3YyUYCHUA CBOMCTB BCIICCTB U XUMHWYCCKHUX

peaKkiuii, eCTeCTBEHHO-HAYYHbIE METO/bl MO3HAHUS — HAOJIOJCHUE, U3MEPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT
(peasbHBIN U MBICIICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpysaiomias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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Kpurepuu 1 HOpMBbI OLleHUBAaHHMSA PA0OT MO0 XUMMHU yyaluxcs 8-9 kiaccos.
OuneHka yCTHBIX OTBETOB.

OTrmeTka «5» - CTaBUTCI B TOM ciIydac, c€Clin y‘l&H.[PIfICE[ IMOKa3bIBA€CT BCPHOC ITOHHMMAHHC XUMHUYECKOM CYIIHOCTH
paccMaTpruBaACMBbIX SIBICHUHA H 3aKOHOMepHOCT6ﬁ, 3aKOHOB H TCOprI, Aa€T TOYHOC OIPCACIICHUC W HCTOJKOBAHUC
OCHOBHBIX HOHHTHﬁ, 3aKOHOB, TGOprI, d TAKKC IMPaBUIBHOC OIPCACIICHUC XUMHUYCCKUX BCIIMUUH, UX CAUHUI] U CII0COOOB
N3MCPCHUA, TIPABUJIIBHO BBIIIOJIHACT YCPTCIKU, CXCMBI U I‘pa(i)I/IKI/I; CTPOUT OTBCT I10 CO6CTBCHHOMy Ijiany, COIpoBOXKIAACT
pacCKa3 HOBBIMU IIPpUMCPAMH, YMCCT IMPUMCHUTL 3HAHUA B HOBOH CUTyallul IIPU BBIIOJIHCHUU TIPAKTHYCCKHX 3a11aH1/1171;
MOJXCT YCTAHOBUTL CBA3b MCIKAY NU3YHACMBIM U PAHCC N3YUCHHBIM MATCPHUAJIOM IO KYpPCY XMMHUHU, A TAK KC C MATCPHUAJIOM,

YCBOCHHBIM I10 U3YUCHUIO APYIUX IMPCAMCTOB.

OtrMeTKa «4» - CTaBUTCS, €CIM OTBET YUCHHKA YIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSIM K OTBETY Ha «5», HO JaH 0e3
UCIIOJIb30BaHMs COOCTBEHHOTO TJIaHA, HOBBIX MPUMEPOB, O€3 MPUMEHEHUS 3HAaHUI B HOBOM CUTyaluu, 0€3 UCIIOJIb30BaHUS
CBSI3€M C paHee U3YYEHHBIM MATEPUATIOM, YCBOCHHBIM IIPU U3YYEHUU APYTUX NPEAMETOB; €CIU YYAIIUKUCs JOMYCTUI OHY

OHH/I6Ky WIN HE OoJjiee ABYX HCOIOYCTOB U MOJKCT UX HUCIIPABHUTDb CAMOCTOATCIIBHO HUJIA C HEOOIBIION IMIOMOIIIBIO YUHUTCIIA.

OT1meTka «3» - CTaBUTCS, €CIM yYalIUNCA NPABUIBHO MOHUMAET XUMUYECKYIO CYIIHOCTh pacCMaTPUBAEMBIX SIBICHUN U
3aKOHOMEPHOCTEHN, HO B OTBETE UMEIOTCS OT/IENIbHBIE MPOOEIbl B YCBOEHUH BOIIPOCOM Kypca XUMUHU, HE MPEMATCTB YIOIINE
JNaJbHEUIIEMY YCBOCHHIO IIPOTPAMMHOIO MaTepualla;, yMEET NMPUMEHATh MOJYUYCHHBIE 3HAHUS IPU PEUICHUU ITPOCTBHIX
3a/lad C HWCIMOJIb30BAaHWEM TOTOBBIX (OPMYJ, HO 3aTPyIHSETCS MPHU PEIICHWH 3a/ad, TPeOYIIMUX MpeoOpa3oBaHUs

HEKOTOPHIX (hOPMYIT;JOIMYCTHI HEe OoJiee OaHOM TpyOoi OMMOKHA U IBYX HE0YETOB, HE 0oJjiee OJTHOM rpy0oil U OJHOM HE



rpyooil ommOku, He OoJiee NBYX-TpeX HE rpyObIX OMMOOK, OJHOW He TIpyOol OMMOKM M TPEX HENOYETOB, JOMYCTHII

YCTBIPC WJIN IIATb HCAOUYCTOB.

O1meTka «2» - CTaBHUTCs, €CJIN y‘l&H.[HfICH HEC OBJIaAC]I OCHOBHBIMU 3HAHHUAMU U YMCHHUH B COOTBCTCTBUU C Tpe6OBaHI/I$IMI/I

MPOrpaMMbl U JOMYCTUI O0Jibllle OIMOOK U HEJJOUETOB, YeM HEOOXOAMMO ISl OLIEHKH «3% .
Ouenka nucbMEHHBIX padoT.
OTtmeTka «5» CTaBUTCS 3a pabOTY, BHIIIOJHEHHYIO [TOJIHOCTBIO 0€3 OIIMOOK U HEI0UETOB.

OrMmeTka «4» cTaBUTCA 3a pa60Ty, BBIIIOJIHCHHYIO ITOJIHOCTBIO, HO IIPHU HAJIMYHUU B Hel He Ooliee OJ]HOﬁ I’py60ﬁ OIINOKH U

OAHOI'O HEJ0YCTAa , HC Oonee TPCX HCAOUYCTOB.

OTtmeTka «3» CTaBUTCSI, €CIM YICHHK BBITIOJHWII PAaBIWIIBHO HE MeHee 2/3 Bcelt paOoThl HITH TOMYCTHII He OoJiee OaHON
rpy0oOi OIMOKH M IBYX HEJIOYETOB, HE OoJiee OJTHOM Ipy0oil M OJTHON HEerpyOol omubOKu, He Oosiee TpeX HErPyObIX

OHII/I6OK, OHHOﬁ HGFpY60ﬁ OIINOKU H TPCX HCAOYCTOB, IIPHU HAJTUMYUHU YCTBIPCX-IIITH HEAOUCTOB.

OTMeTKa «2» CTAaBUTCA, €CIU YUCIIO OIMTMOOK M HEJIOYETOB MPEBHICHIIO HOPMY OLIEHKH «3» HIIM BBITIOJIHEHO MPABUIHLHO

MeHee 2/3 Bcell paboThI.

OueHka KOMOMHMPOBAHHBIX KOHTPOJIbHBIX PadoT.

[IIkana nepeBoaa B NATUOAIIIBHYIO CUCTEMY OLICHKH

OtmeTka «5» craButes 3a BeimosHeHHE 90-100% paboThL.



OtmeTtka «4» ctaBuTcs 3a BeinoinHeHue 70-89 % pabotsr;
OtmeTtka «3» cTaBuTcs 3a BeinoiaHeHue 50-69%

OtMmeTKa «2» cTaBUTCA 3a BeIToHeHHE MeHee 50%,

Kpurtepuu oneHMBaHusI TECTOBBIX KOHTPOJIBHBIX PaldoT.

[kana nepeBosa B MATHOATUIBHYIO CUCTEMY OLEHKH
OtmeTtka «5» ctaButcs 3a BeinoiaHeHue 90-100% paboTsl.
OtmeTtka «4» ctaButcs 3a BeinoiaHeHue 70-89 % pabotsr;
OtmeTka «3» cTaBUTCS 3a BhInoaHeHUEe 50-69%

OtMmeTKa «2» cTaBUTCA 3a BeITToHeHHEe MeHee 50%,

Kpurepuu onieHUBaHMS IKCIIEPUMEHTAJIBHBIX YMeHHUI (J1a00paTOpHbIe M MPAKTHUYECKHUE 3a1aHMS).

OTMeTKa «5» cTaBUTCS eciii paboTa BBIMOJIHCHA TOJHOCTHIO U IPABUIIBHO, CCIIaHbBI IIPABUIbHBIC HAOIIOICHHS
BBIBO/JIBI;

HKCIIEPUMEHT OCYIICCTBJICH M0 IJIaHy C YY€TOM TCXHMKH OC30IIaCHOCTH U MPaBUJI paOOTHI C BEIIECTBAMH M
00opyT0BaHUEM;

MIPOSIBJICHBI OPraHU3aIMOHHO - TPY/I0BbIE YMEHHS, MOACPIKUBAIOTCS YUCTOTa pabouero MecTa u MmopsioK (Ha CToJe,

SKOHOMHO HCIOJb3YIOTCSI PEAKTHUBBI)



OT1meTka «4» CTaBUTCS €CIU pa60Ta BBIIIOJIHCHA ITPaBUJIbHO, CACTIaAHbI ITIPABUJIBHBIC H3.6JHOI[€HI/I$I 1 BBIBOAbI, HO IIPHU 5TOM
OKCIICPUMCHT IIPOBCACH HEC IMOJTHOCTBIO MJIH JOIIYIICHBI HCCYIICCTBCHHBIC OIIIMOKH B pa60Te C BCIIIECCTBAMU U

000py1I0BaHHEM.

OT1meTka «3» cTaBUTCS €CIU pa60Ta BBITIOJIHCHA ITPABUJIBHO HC MCHCC UCM HAIIOJIOBUHY HUJIX OOMYIICHA CYINCCTBCHHAA
omnnoOKa B XO0J€ 3KCIICPUMCHTA B 06L$ICH€HI/II/I, B O(I)OpMHCHI/II/I pa6OTBI, B CO6J'IIOI[€HI/II/I IMpaBUJI TCXHUKHU 0e30IMacHOCTH Ha

paborte ¢ BemecTBaMu U 000pyJ0BaHUEM, KOTOpask UCIIPABIISIETCS MO0 TPEOOBAHUIO YUUTES

OTMeTKa «2)» CTaBUTCA €CIU JOIYIIEHBI 0oJiee ABYX CYIIECTBEHHBIX OLUTMOOK B XOZ€: HKCIIEPUMEHTA, B O0BSICHEHUH, B
oopMieHNH pabOThHI, B COOJIOIEHUN MTPaBUJI TEXHUKHU 0€30MaCHOCTHU P paboTe ¢ BEIIeCTBAMHU U 000PYI0BAHUEM,
KOTOPBIE YYAIIUICs HE MOKET UCIIPABUTH JaXKe MO TPEOOBAHUIO YUHUTEIIS.

OuneHka yMeHHH peliaTh pacyeTHbIE 3a1a4H.

OtrMeTKa «5» CTaBUTCS €CIU B JIOTHUYECKOM PACCY)KICHUHM W PEIICHWH HET OMMOOK, 3ajada pelieHa pardoHAIbHBIM

CII0co00OM;

O1meTKka «4» CTaBUTCS €CJIU B JIOTUUYECKOM pacCy:xacHu U PCIICHUA HCT CYHICCTBCHHBIX OHIH6OK, HO 3aJa4a pCIICHaA

HCPallMOHAJIbHBIM CHOCO6OM, HJIK AOIIYIICHO HE Ooiee ABYX HCCYHICCTBCHHBIX OIHNOOK.



OtrmeTka «3» CTaBUTCS €CJIH B JIOTHYESCKOM pacCy:KaCHUM HET CYIICCTBCHHLIX OH_II/I6OK, HO aomymicHa CYIICCTBCHHAs

onnOKa B MAaTEMaTHYECKUX pacyucTax.

OT1MmeTKa «2» CTaBUTCS €CJINM UMECTCS CYHICCTBCHHBIC OIIIMOKH B JJOTMYECKOM PACCYKACHUU U B PCIICHUU.

OuneHka yMeHH peliaTh IKCNEPUMEHTAIbHbIE 3aIa4H.

HpI/I OOCHKEC J3TOro yMCHHA CICAYCT YYUYHUTBIBATH Ha6JIIOJI€HI/ISI YUUTCIIE U HOPCABABIIACMBIC YUAIIUMCA PC3YyJIbTAaThI

BBIITOJTHCHUS OIIBITOB.

OTrMmeTka «5» CTaBUTCS €CIH IUIaH peuicHuA 3aJa4r COCTABJICH IIPAaBUJIBHO, OCYIICCTBJICH l'IOIL60p XUMHNYCCKUX

PCAKTUBOB U O60py,I[0BaHI/ISI, JaHO ITOJIHOC 00BsCHEHUE U CACJIaHbI BBIBOJGI.

OTrMeTKa «4» CTaBUTCS €CIIM IUIAH PEIICHUS COCTaBIEH MPAaBWJIBHO, OCYIIECTBIEH MOAOOP XUMUYECKUX PEAKTUBOB U

000opyTI0BaHMS. JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OMMUOOK (B OOBICHEHUHN U BBIBOJIAX).

OTMeTKka «2» CTaBUTCSA C€CIIM IUIaH peuicHuA COCTABJICH IIPAaBUJIBHO, OCYIICCTBJICH HOI[60p XUMHUYCCKUX PCAKTUBOB H

000pyTI0BaHMS. JOMYIIEHA CYIIIECTBCHHAsS OITMOKA B OOBSICHECHUHU U BBIBOJAX.

OTMeTKa «2» CTaBUTCS €CJIM JOMYIIEHBI JBE U OoJjiee OMMOKY (B TUIAHE PEIICHHs], B TIOJO0OPE XUMUYECKUX, PEAKTUBOB U

00opy10BaHUs, B O0OBICHCHUHU U BBIBOJAX).



Ouenka pedepara.

W3noxeHHOE MOHMMaHKe pedepara Kak EeT0CTHOTO aBTOPCKOTO TEKCTa OMpeNesieT KPUTEPHH €r0 OIICHKH:
- HOBU3HA TEKCTA;

- 000CHOBaHHOCTH BBIOOpA HCTOYHHUKA;

- CTETICHb PaCKPBITHUS CYIITHOCTH BOIIPOCA;

- co0JII0IeHHsI TPEOOBaHUM K 0POPMIICHUIO.

HoBusHa tekcra:

a) aKTyaJIbHOCTh TEMBI UCCIICIOBaHUS;

0) HOBM3HA U CAMOCTOSITEIBHOCTDh B MOCTAHOBKE MPOOJIEMBbI, (OPMYIHPOBAHNE HOBOTO acCleKTa U3BECTHON MPOOIIEMBI;
B) YMEHHE paboTaTh C JUTEPATYpOr, CUCTEMATU3UPOBATh U CTPYKTYPHUPOBATH MaTepua,;

') CAMOCTOSITEIbHOCTD OIICHOK M CYXICHHIA;

1) CTUJIEBOE €IMHCTBO TEKCTA, €IUHCTBO KAaHPOBBIX YEPT.

CreneHb pacKpbITUS CYIIHOCTH BOMpOca:

a) COOTBETCTBUE IJIaHA TeMe pedepara;

0) COOTBETCTBHE COJIEPIKAHUS TEME U IJIaHy pedepara;

B) MOJIHOTA U TTyOMHA 3HaHUH 1O TEME;



') ymMmeHue o00011aTh, Ae1aTh BBIBOAbI, COMOCTABIATh PA3IUYHbIE TOUKH 3PEHUS IO OJHOMY BOIIPOCY
O060CHOBaHHOCTh BbIOOpPA UCTOYHUKOB:

a) OIlEHKa MCMOJb30BaHHOM JIUTEPATYpPhl: MPHUBICUYEHBI JIU HauOoJiee M3BECTHBIE paOOThl MO TEME HccleqoBaHus (B T.4.

KypHaIbHBIC ITyOJIMKAITMHU TTOCICTHUX JIET, TIOCIEIHNUE CTATUCTUYECKHE TAHHbIC, CBOJIKH, CIIPABKH | T.1I.).
Colmonenue TpeboBaHU K 0(OPMIICHHIO:

a) HaCKOJIBKO, BEpHO, O(OPMIIEHBI CCBUIKM Ha HCIOJB3YEMYIO JIUTEPATYpPY, CIIUCOK JINTEPATYPHI; 0) OLlEHKA IrPaMOTHOCTH
U KYJIbTYypbl u3JOKeHHs (B T.4. opdorpaduyeckoil, MyHKTYallUOHHOM, CTUJIMCTHYECKOM KYJIbTYphI), BIaJICHHUE

TEPMHUHOJIOTHUCH;

B) cobiroieHue TpeboBaHui K 00BEMY pedepara.

VYyamuiics npeacTaBisieT pedepar Ha peleH3UI0 He MO3JHEE YKa3aHHOTO CPOKa.
JI71s1 yCTHOTO BBICTYILICHHS ydanieMycs goctatoudo 10-20 MuHyT.

OTMeTKa «5» CTaBUTCS €CIM BBHINIOJHEHBI BCe TpeOOBaHMS K HAMMCAHUIO M 3anuTe pedepara: o6o3HadeHa mpodiieMa u
00OCHOBaHa €€ aKTyallbHOCTh, CJICIaH KPaTKUW aHaJIW3 Pa3IMYHBIX TOUYEK 3PEHUS Ha pacCMaTpUBAEMYIO TIPOOIieMy U
JIOTUYHO U3JI0KEHAa COOCTBEHHAs! MO3MUIMUS, CHOPMYIHPOBAHBI BBIBOJBI, T€Ma PACKPHITA MOJHOCTHIO, BBIIEPKAH O0BEM,

CO6J'IIOI[CHI>I TpC6OBaHI/I$I K BHCHIHEMY O(bOpM.]'IeHI/IIO, AaHbI ITPABUJIBHBIC OTBCTHI HA JOIIOJIHUTCIBHBIC BOIIPOCHI.

OTMeTKa «4» CTaBUTCS €CIU BBIIIOJIHEHBI OCHOBHBIE TpeOOBaHUS K pedepaTry U €ro 3alluTe BBIIIOJHEHBI, HO TIPH 3TOM

AOITYIICHBI HGI[O'—IéTBI. B YaCTHOCTH, HMCIOTCA HCTOYHOCTHM B MHM3JIOKCHHHM MATCpHalla;, OTCYTCTBYCT JIOTHYCCKasA



MOCJIEIOBATEIbBHOCTh B CYXKJEHUSAX; HE BblAEpkKaH 00BbEM pedepara; uMErOTCs yoylmeHus B OQOPMIIEHUHU; Ha

AOIMOJIHUTCIIbHBIC BOIIPOCHI IIPH 3aIIUTE JaHbl HCIIOJHBIC OTBCTHI.

OtrMeTKka «3» CTaBUTCS €CJIM UMEIOTCA CYHIECTBEHHBbIE OTCTYIUIEHUS OT TpeOoBaHMI K pedepupoBaHuio. B vactHoCTH:
TEMa OCBEIEHA JIMIIb YaCTUYHO; JOMyUIeHbl (haKTHUeCKHe OIMOKM B cojAepXaHuu pedepaTta WIM NpU OTBETE Ha

AOIMMOJIHUTCIIBHBIC BOIIPOCKHI; BO BPEMA 3alIUTEI OTCYTCTBYCT BBIBO/I.

OT1MmeTKa «2» CTaBUTCS €CJIU TeMa pe(bepaTa HC PACKpPBITAQ, 06Hapy}KI/IBa€TC$I CYIICCTBCHHOC HCIIOHNMAHHNEC HpO6HeMBI



YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

I'a0puensin 8-9 KJIACC Bba3oBblii ypoBeHb

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
I'adopuensin, O. C. Meronnueckoe nmocooue Xumus 8 kiacc

I'adpueasin, O. C. Metonnueckoe nmocodone Xumus 9 kiaacc

I'aopuensin, O. C. Xumus 10-11 kiaacc. bazoBbiii ypoBeHb. MeToAuYeCKHE PeKOMEHIANUN U padoyasi mporpaMma

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://drofa-ventana.ru/upload/iblock/eec/eec468a3008d5f712cc71be81152.pdf

https://drofa-ventana.ru/upload/iblock/403/403f0bc77429a6ac932b655680ea.pdf

https://drofa-ventana.ru/upload/iblock7b/c7b9b30c7f9e3c488610a93cbf4e6a33.pdf



https://drofa-ventana.ru/upload/iblock/eec/eec468a3008d5f712cc71be81152.pdf
https://drofa-ventana.ru/upload/iblock/403/403f0bc77429a6ac932b655680ea.pdf
https://drofa-ventana.ru/upload/iblock7b/c7b9b30c7f9e3c488610a93cbf4e6a33.pdf




YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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