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HHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma mo yuebHOMY Kypcy «OCHOBBI 0€30MaCHOCTH KU3HEAEATEIBHOCTH» OCHOBHOTO OOIIero oOpa3oBaHUS COCTAaBIICHA Ha
OCHOBE:!
1. ®enepanvroro 3akoHa oT 29.12.2012 r. No273-D3 «O6 ob6pazoanuu B Poccuiickoit deaeparumny;
2. Ilpuka3za MunucrepctBa npocsemeHus P® ot 31.05.2021 r. Ne287 «O06 yrtBepxkaeHHU (eaepaibHOrO ToCyJapCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa OCHOBHOTO OOIIET0 00pa3oBaHUsI;
3. IMpukaza MunoOpuayku Poccum ot 30.08.2013 1. Ne 1015 «O6 yrBepknenuu Ilopsaka opraHu3ani M OCYHIECTBICHHUS OOpa30BaTEIbHOMN
JESTeTHbHOCTH 10 OCHOBHBIM 00II€00pa30BaTEeNIbHBIM MPOrpaMMaM — 0Opa30BaTENbHBIM MPOTpaMMaM Ha4ajJbHOTO OOIIEro, OCHOBHOTO OOLIETO U
cpenHero obmero o6pa3oBaHus»;
4. Ilpukaza MunoOpaayku Poccum ot 31.03.2014 1. Ne 253 «OO06 yrBepkaeHuH ¢enepaabHbIX IepedHell y4eOHHKOB, PEKOMEHIYEMBIX K
UCIOJIb30BAHUIO TIPU pPeaM3allMi HMMEIOIIMX TOCYAApCTBEHHYIO aKKPEAUTAIMI0 O0pa3oBaTEeNbHBIX MPOTpaMM HAYalIbHOTO OOIEro, OCHOBHOIO
o0miero, cpemHero o0Iero 00pa3oBaHUsY;
5. [Mpukaza Munobpuayku Poccun ot 09.01.2014 r. Ne 2 «O6 yrBepxknaenuu Ilopsinka TpuUMEHEHHUS OpraHU3alUSMHU, OCYIIECTBISIOUIIMU
00pa30BaTeNbHYI0 NEATEIbHOCTb, AJIEKTPOHHOIO OOy4Y€HUSs, JMCTAHIMOHHBIX 00pa30BaTENIbHBIX TEXHOJOTMH NMpHU peanu3alnud 00pa30BaTeIbHBIX
MIPOrpaMM»;
6. IlocranoBmenus ['maBHOrO TOCyIapcTBEHHOTO caHUTapHOro Bpaua P® ot 28.09.2020 r. Ne 28 «O6 yrBepxnenun CanlluH 2.4.3648-20
«CaHuTapHO-3MHIEMHOJIOIMYECKHE TPEOOBAaHUS K OpraHU3alMsIM BOCIIUTAHUS U O0YUYEHUs1, OTAbIXA M 03JJ0POBJIECHUS JAETEH U MOJOAEKN»;
7. Canutapubix npaswi 1 HopMm CanlluH 1.2.3685-21 ot 28.01.2021 Ne2 «['urnennyeckue HOpMaTUBBI U TpeOOBaHUA K 00ecrieueHn0 0e30MacHOCTH
U (nam) 6e3BpeAHOCTH AJIS YesloBeKa (pakTOpOB Cpeibl OOUTaHU;
8. INucema nenapramenta oopaszoBanus EAO ot 21.06.2022 1. Ne05-3204 «O6 opranusaiu obpa3oBareabHOl aestensHocTd B 2022/2023 yueOHOM
rosy»;
9. [Mpukaza MKOY «OOIII c. IToneroe» ot 22.08.2022 1. Ne383 «O06 yreepxaeann OOIT Ha 2022-2023 yueOHBIN TOI».

Pabouass mporpamMma cocTaBjieHa B COOTBETCTBHH ¢ TpeOoBaHMsIMH DenepanrbHOTO TOCYIAapCTBEHHOTO 00pa3oBaTENBHOTO CTaHIapTa
OCHOBHOTO o00ImIero oOpa3oBaHHsl BTOPOTO TOKOJeHHs, lIpuMepHOW MporpaMMbl OCHOBHOTO OOIIEro oO0pa3oBaHUs MO XUMHU H aBTOPCKOM
[Tporpammer kypca xumun it 8-9 kiraccoB 0011e00pa3oBaTeNbHBIX yupexkaeHuit (6a3oBeiii ypoBeHnb) O.C. INabpuensna (2012 roma). Hactosmas
MporpaMMa y4uThIBaeT peKoMeHaanuu [[puMepHoit mporpaMMbl 1O XUMUU 711 OCHOBHOM IITKOJIBI.

PabGouass mporpaMMa MO XUMHH: KOHKpETH3UpyeT mojiokeHus @OyHIaMeHTaNnbHOrO siipa CoJep)KaHus OOy4YeHHs] XMMHUU C Y4ETOM
MEXIPEIMETHBIX CBsI3el y4EOHBIX MPEAMETOB E€CTECTBEHHO-HAYYHOTO IIMKIIA; OMpEeNsieT MOCIeI0BATEIbHOCTh M3YUEHUS €AMHUII COACP KaHUS
oOy4eHus: XuMUU U (HOpMHUPOBaHUs (Pa3BUTH) OOIIUX yUEOHBIX M CHENU(DPUUECKUX MPEIMETHBIX YMEHUH; NaéT OPUEHTUPOBOYHOE paCTpeeICHUE
y4e0HOT0 BPEMEHHU TI0 pa3jieliaM U TeMaM Kypca B MOJIaTbHOCTH «HE MEHEe».



ConepxaHue NpPOrpaMMBbl HANpaBJIEHO HAa OCBOCHWE 3HAHMN W HA OBJAJCHHE YMEHHUSMU Ha 0a30BOM YpPOBHE, YTO COOTBETCTBYET
O06pasoBarenbHOM porpaMMe mKojbl. OHa BKIKOYAET BCE TEMBbI, IPElyCMOTPEHHbIE (peiepaibHbIM MOCy1apCTBEHHBIM 00pa30BaTeIbHbIM CTAaHAAPTOM
OCHOBHOTO 00111eT0 00pa30BaHus 10 XUMUHU U aBTOPCKON IMPOTrpaMMoii yueOHOTO Kypca.

[Tporpamma kypca «XHMMHH» MOCTPOEHA Ha OCHOBE CHHUPAIbHON MOAENIH, NpelycMaTpUBAaIOLIe IMOCTENEHHOE pa3BUTHE M YriyOseHue
TEOPETUYECKUX NPEACTABICHUM IIPYU JINHEWHOM O3HAKOMIJICHHH C HYMIIMPUYECKUM MaTE€pUaAIOM

B mnpenmerax €cTeCTBEHHO-MATEMAaTHYECKOrO IUKJIA BELYLIYI0 pPOJb WIpaeT IO3HABAaTElbHAs [EATENBHOCTh M COOTBETCTBYIOILHE €M
[I03HABATENIbHbIE YUEOHbIE JEHCTBUS.

B cBs131 ¢ 3TUM OCHOBHBIMH HeJIAMH 00YyU€HHs] XUMHH B OCHOBHOM IIKOJIE SIBJISIOTCA:
1) dopmupoBanue y ydammxcs yMEHHUS BUAETh U MOHHUMATh LIEHHOCTh OOpa30BaHMS, 3HAYMMOCTh XMMHUYECKOTO 3HAHUS IS KaXIOTO YeIOBEeKa
HE3aBUCHMO OT €ro Nnpo(ecCHOHAIBHON NEATEIbHOCTH; YMEHMs pa3iuyaTh (akThl U OLIEHKHU, CPABHUBATh OLIEHOYHBIC BBIBOABI, BUJIETh UX CBS3b C
KpUTEPUSMHU OLICHOK U CBSI3b KPUTEPUEB C ONPEIEICHHON CHCTEMOM LEHHOCTEH, (OpMYIMpOBaTh M OOOCHOBBIBATH COOCTBEHHYIO IO3UIUIO;
2) ¢popMHpOBaHHUE y y4YaIIHUXCs LHEIOCTHOrO MPEACTaBICHUS O MUPE U POJIM XUMHUH B CO3JJaHUU COBPEMEHHOMN €CTECTBEHHO-HAyYHOH KapTHHBI MUDA;
YMEHHUSI OOBSCHATH OOBEKTHI M TPOLECCHl OKPYXKAIOIIEH IEHCTBUTEIBHOCTH — TPHPOIHOW, COIMAIBHOM, KYJIBTYpHOW, TEXHHYECKOW Cpepbl,
UCIOJIB3YS U1 3TOTO0  XUMUYECKUE 3HAHUS;
3) mnpuoOpereHHe OOYYAIONIMMUCS OIbITa PA3HOOOPAa3HOW JEATSIBHOCTH, TIO3HAHHWS W CAMOIIO3HAHUS, KIIIOYCBBIX HABBIKOB (KITFOYCBBIX
KOMIIETEHTHOCTE), UMEIOIINX YHMBEPCAIbHOE 3HAUYEHUE Ul PA3JIMYHBIX BUAOB JIEATEIBHOCTH: pEIIEHUs MpoOsieM, NMPUHATUS pPELIeHUH, MMOHUCKa,
aHayn3a 1 00paboTKu MH(OPMALINK, KOMMYHUKAaTUBHBIX HaBBIKOB, HABBIKOB U3MEPEHU, COTPYAHUUECTBA, O€30MMACHOT0 0OpaIlIeHUs C BEIIECTBAMU B
IIOBCEHEBHOM KU3HH.

3apaum:

yueOHBIe:

- pa3BUBATh ITO3HABATCIIbHBIC MHTCPCCHI U MHTCIIICKTYAJIbHBIC CIIOCOOHOCTH B mnmponecce NpoBCACHUA XUMHUYCCKOTO SKCIICPUMECHTA, CAMOCTOATCIBHO
MpHOOpETaTh 3HAHUS B COOTBETCTBUH C BOSHUKAIOIIMMHU KU3HEHHBIMU MOTPEOHOCTSIMU;

- NPUMCHATH IOJTYYCHHBIC 3HAHWUA W YMCHUA IJId 0€30IacHOr0 HCIIOJIBF30BaHUS BCIIECCTB W MAaTCpUuaioB B 6I)ITy, CEJILCKOM XO3SMCTBE M Ha
MIPOU3BOJICTBE, PEIICHUs MPAKTUYECKUX 3a/lad B TIOBCEIHEBHOHN JKU3HU, MPEAYNPEKIACHHs SBICHUIH, HAHOCAIIUX Bped 3J0POBBIO UEJIOBEKa U
OKpY>Karollen cpene.

- OCBauBaTh BAXKHEHIINE 3HAHUS 00 OCHOBHBIX MOHATUSX M 3aKOHAX XUMHUU, XUMUYECKON CUMBOJIHKE;

- OBJIaJICBATh YMCHUSAMU Ha6J'IIO)IaTI) XUMHYECCKUC SBJICHUA, ITPOBOJNTDH XUMHUYECKUN OKCIICPUMCHT, NPOU3BOJNUTb PaCYCThl HA OCHOBC XMMHNYCCKHUX
(dbopMyIl BEeUIECTB U YPaBHEHUN XUMHUECKUX PEaKIIUM;

- (opmHpoOBaTH CHCTEMbI XUMUYECKHX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHOHAYUHOM KapTHHBI MUPA;

pPa3BUBAOIME: pa3BUBATh JIMYHOCTH YYAIIUXCS, WX MHTEUIEKTyalbHOE W HPABCTBEHHOE COBEPIICHCTBOBaHWE, (GOPMUPOBAHHWE Y HHUX
T'YMaHUCTHYECKUX OTHOIIEHUN U 3KOJIOTHYECKH 11€JIECO00Pa3HOT0 MOBEICHUS B OBITY U B TPYAOBOM AESITEILHOCTH;

BOCTIUTATCJILHBIC!




- (hopMHpOBaTh YMEHUS OE30MACHOTO OOpAICHHSI C BEIIECTBAMH, UCIIOJIb3YEMBIMH B TTOBCETHEBHOM JKM3HM, BBIPA0OTATh TIOHUMAHUS OOIIECTBEHHOM
MOTPEOHOCTH B Pa3BUTHH XUMHH, a TaKkKe (OPMHUPOBATH OTHOIICHUS K XMMHH KaK K BO3MOXKHOHM 00s1acTu Oyayiieil mpakTUYecKoi NesiTeIbHOCTH,
- BOCITUTATh OTHOIIIEHUE K XUMHUU KaK K OAHOMY U3 PyHIAMEHTAIBHBIX KOMIIOHEHTOB €CTECTBO3HAHUS M AJIEMEHTY O0IIEYEIIOBEYCCKON KYIbTYPHI;

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA

B cootBercTBUN ¢ DenepanbHBIM T'OCYJapCTBEHHBIM 00pa3oBaTelIbHbIM CTaHJAPTOM OCHOBHOTO OOIIEro OOpa3oBaHUs ydalluecs ITOJKHBI
OBJIAJICTh TAKMMH TIO3HABATECIHLHBIMH yUYCOHBIMU JICUCTBUSAMHU, KaK yMEHUE POPMYIUPOBATH MPOOJIEMY U TUIIOTE3Y, CTABUTh ICJIA U 33/1a49H, CTPOUTH
IUTaHBl JOCTM)KEHUS LeJiel M pelIeHUs IMOCTABICHHBIX 3a]ad, MPOBOAMTH SKCIEPUMEHT M Ha €ro OCHOBE JeNaTh BBIBOJABI U YMO3AKIIOUEHUS,
MPEACTABIIATh UX U OTCTaWBaTh CBOIO TOUKY 3peHus. Kpome 3Toro, ydammecs J0HKHBI OBJIAJIETh MIPUEMaMH, CBI3aHHBIMU C ONPEIEICHUEM MMOHSTUN:
OrpaHUYMBaTh MX, ONMCHIBATH, XAPAKTEPU30BaTh U CpaBHUBATH. (CleqOBaTEbHO, MPU M3YYEHUM XUMUKU B OCHOBHOM IIKOJI€ Yy4YalllMecs IOJIKHBI
OBJIAJIETh YYCOHBIMU JEHCTBUSIMH, MO3BOJISIIOIIMMHI UM JOCTUYb JTUYHOCTHBIX, MPEAMETHBIX U METAIIPEAMETHBIX 00Pa30BaATEIbHBIX PE3YJIHTATOB.

[IporpamMmma packpbIBaeT BKJIaJ y4eOHOro MpeAMeTa B JOCTHIKEHHE IeJieil OCHOBHOrO o0miero oOpa3oBaHHUS M ONpeleNseT BaKHEHIue
coJiepKaTesIbHbIC JTMHUU TIPEIMETA:

BEIIECTBO — 3HAHUS O COCTaBE W CTPOCHUU BEUIECTB, MX BAXKHEHIINUX (U3MUECKUX M XMMHUYECKUX CBOMCTBAX, OMOJIOTHYECKOM JCHCTBHH,
© XUMHYECKasi PeaKIus — 3HaHUSA 00 YCJIOBHSX, B KOTOPBIX IPOSBIISIIOTCS XUMHUYECKHE CBOWCTBA BEIIECTB, CIIOCO0AX YIPABJICHHUS XMUMHYECKUMU
MpoLIECCaMU;

* IPUMEHEHHE BEIIECTB — 3HAHMS M ONBIT MPAKTHUECKOU JEATEILHOCTH C BEIECTBAMH, KOTOPhIE HanboJiee 4acTo yImoTPEOIISIFOTCS B TTOBCEIHEBHOM
KU3HH, IIUPOKO UCTOIB3YIOTCS B MPOMBIIIEHHOCTH, CEILCKOM XO35IICTBE, HA TPAHCIIOPTE;

* SI3BIK XUMHHU — CUCTEMa BAXHEHIINX MOHSATUN XUMHUH U TEPMUHOB, B KOTOPBIX OHHU OTMHCHIBAIOTCS, HOMEHKJIATypa HEOPraHUUECKUX BEIIECTB, T. €.
WX Ha3BaHUs (B TOM YHCIIe U TPUBHAIBHBIC), XUMUYECKHE (DOPMYIIBI U YpaBHEHUS, a TaKKe MpaBuia nepeBoja nH(OpMaIIMK C eCTECTBEHHOTO SI3bIKa
Ha SI3BIK XUMHH U 00PaTHO.

[Ipu otTbope coaepkaHUs, KOHKPETHU3MPYIOIIETO MPOrpamMMy, YUYUTBIBAIOCh, YTO TIiepen oOmuM oOpa3oBaHHEM HE CTOHWT 3ajada
npodeccnoHanbHOM TMOATOTOBKHM YYalIUXCsl. DTO OINPEAeNIo TOCTPOEHHE Kypca Kak OOILIEKYJIbTYpHOTO, HANpaBI€HHOIO, MPEXJe BCEro Ha
(dbopMUpOBaHNE U Pa3BUTHE HHTEPECA K U3YUCHHIO XUMHH. Y UTeHa OCHOBHAS 0COOEHHOCThH MOJPOCTKOBOTO BO3pacTa — HAUYaAIO Mepexoja OT JETCTBa
K B3pPOCIJIOCTH, KOTOPBIM XapaKTepU3yeTCsl Pa3BUTHEM TMO3HABATEILHOM CEPHI.

Ha stane ocHOBHOTO 00I1I€TO CpeHEr0 00pa30BaHUs MPOUCXOAUT BKIIOYCHHUE YUYaAIINXCs B MPOCKTHYIO M UCCIEI0BATENBCKYIO JIeATEIHHOCTS,
OCHOBY KOTOPOW COCTaBIISIIOT TaKWe YHUBEPCAIbHBIE YUCOHBIC JNEHCTBUS, KaK YMEHHUE BHJIECTh MPOOJIEMBI, CTABUTHh BOMPOCHI, KIACCHPHUIIUPOBATH,
HaOII0/1aTh, POBOAUTH JKCIIEPUMEHT, JIeaTh BBHIBOABI U YMO3AKIIOUEHHUs, OOBSACHAThH, JOKA3bIBAaTh, 3AIUINATh CBOW WICH, JABAaTh OMPEICIICHU S
noHsATUAM. Cro/1a kK€ OTHOCSITCS MPUEMBI, CXOJIHBIE C ONMPEACIICHUEM MOHSITHH: ONMMCaHUe, XapaKTePUCTUKA, pa3bsICHEHUE, CPaBHEHUE, pa3InUeHHUE.
dopMHUpoOBaHUE ATUX YHUBEPCATBHBIX YU€OHBIX JCHCTBUI HAUMHAETCS eI€ B HAYAJLHOM IIKOJIE, @ B KypCe XMMHH OCHOBHOW IIKOJIBI MPOUCXOIUT UX
pa3BUTHE U COBEPIICHCTBOBAaHUE. B CBS3U € 3TUM pe3epBHBIE Yachl MJIAHUPYETCS] UCIIOIb30BaTh Ha OPMUPOBAHUE U PA3BUTHE YMEHUI MPOEKTHOHN U
HCCIIEIOBATENLCKOM IeATeIbHOCTH, YMEHUE BUIETh MIPOOJIEMBI, IEIaTh BEIBOJIBI U YMO3AKITFOUCHUSI.



MecTo y4eOHOTr0 npeaMera B y4eOHOM IIaHe

OCOOEHHOCTBIO COAEpKAHUS Kypca «XUMHUS» SBISIFOTCS TO, YTO B 0a3MCHOM y4eOHOM IUIaHE ATOT MPEAMET IMOSBISIETCS TOCIEIHUM B DSy
U3yYeHHs] €CTECTBEHHOHAYUYHbIX NUCLMIUIMH. JlaHHAas HeoOXOAMMOCTb OCBOEHHUS OOBSICHAETCS TEM, YTO MIKOJIBHUKH JOJDKHBI 00Ja1aTh HE TOJIBKO
OIIpEICIEHHBIM 3allacoM TPEIBAPUTEIBHBIX E€CTECTBCHHOHAYYHBIX 3HAHHMM, HO M JIOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIIJICHUEM.
VYdyamumucs yxe HaKOIUICHbl 3HAHUS MO0 CMEXHBIM AMCLUUIUIMHAM IMKJIA: OMOJOruM, (PU3MKM, MAaTEMaTUKHU, reorpaguu, chopMUpOBAIUCH YMEHUS
aHAJIM3UPOBATh, BECTH HAOJIIOACHNUS, CPABHUBATH OOBEKTHI HAOIOICHHUS.

B coorBercTBUM ¢ yuyeOHBIM IIJJAHOM Ha M3ydeHME XMMUHU B 8 Kjacce OTBOAMTCS 2 yaca B Hezento, 70 yacoB B rojl, Npu HOPMAaTUBHOU
MIPOJOIDKUTEIBHOCTH yueOHOTo roja 35 yueOHbix Henenb. B 9 kinacce — 2 gaca B Henento, Bcero 68 yacoB, 34 yueOHbIC HENIEIH.

Metobl 00yueHus: 00bACHUTEIbHO-MIUTFOCTPATUBHBINA U PEeIPOYKTHBHBIHM, YaCTUYHO-TIOMCKOBBIM.

TexHONOTHH: TMYHOCTHO -OpUEHTHPOBaHHOE 00yUeHHEe, 00ydYeHre C MpuMeHeHHeM onopHbIxX cxeM, UK T, mpoekTHas 1esTeIbHOCTb.

Hcnonb3yrores crnenyrouie GopMbl 00ydyeHus: ydeOHbIe 3aHATUS, SKCKYPCHUHU, HAONIOJIEHMs, OMbITHI, SKCIIEPUMEHTHI, paboTa ¢ y4yeOHOW u
JOTIOJTHUTEIBHON JIUTEpaTypol, aHajiN3, MOHUTOPHHI, HCCIenoBareibcKkas padora, mnpesdeHTanus. OmnpenereHHOe MECTO B OBJIAJCHUU JTaHHBIM
KypCOM OTBOAMTCSI CAMOCTOSITENIbHON paboTe: MOAr0TOBKA TBOPUYECKUX PaboT, cOOOIIEHHH, pedepaTos.

B pabouyro mporpamMMmy BHECEHBI H3MEHEHUS IO CPABHEHHUIO C aBTOPCKOM: M3 pe3epBa AoOasieHo | yac Ha «Metamuie» u 1ob6asieH 1 yac Ha
ITpaktukym 1 «CBolicTBa METalJIOB U UX coequHEHU». OCHOBHOE OTIMYME AAHHOW paboueil mporpamMmbl OT aBTOPCKOW COCTOUT B TOM, YTO B
aBTOPCKOH MporpamMMme MpaKTHYECKHe pPaOOThI CTPYHIHPOBAHBI B OJOKH - XUMHUYECKHE MPAKTUKYMBI, KOTOPBIE IMPOBOIATCS TIOCIE H3YYECHUS
HECKOJIbKUX pa3/esioB, a B pabodell mporpamMme 3TH K€ MPaKTUYeCKHe PadOThI JAIOTCS MOCIE U3y4eHHs] KOHKPETHON TeMbl. JTO MO3BOJISET JIyyllle
3aKpENHUTh TEOPETUYECKUI MaTepual Ha TPAaKTUKE W MPOBEPUTH MPAKTHYECKHE yYMEHHWS W HAaBBIKM HEMOCPEICTBEHHO IO JaHHOW Teme. UTOoObI
MIPOBECTH MPAKTUYECKYI0 PabOTy MO KOIJa-TO M3Yy4eHHOH TeMme, TpeOyeTcsl JOMOJIHMTENbHOE BpeMsl Ul MOBTOPEHUS TEOPETUUYECKUX OCHOB, UTO
HCKJIIOYAeTCs B IaHHOU paboueit mporpamme. 1 yac HCONB3yeTcs Tl MPOBEICHUS POMEXYTOYHOM aTTecTallu B popMe TeCTa.

PE3YJIbTATBI OCBOEHUA KYPCA

HpI/I I/I3y‘-IeHI/II/I XUMHUHU B OCHOBHOI\/II IIKOJIC 06ecneanaeTcs[ JOCTHMIXKCHUEC JINYHOCTHBIX, MeTaHpe,ZIMeTHBIX 158 HpeHMeTHBIX pe3ynLTaT OB.
Juunocmmuote:
- B IICHHOCTHO-OPHUEHTAIIMOHHON cdepe — UYyBCTBO TOPAOCTH 3a POCCHUMCKYI0 XHMHUYECKYI0 HAayKy, TYMaHW3M, OTHOIIEHHUE K Tpynay,
LEJICYCTPEMIICHHOCTb;
- opMupOBaHUE IIEHHOCTH 3/I0POBOTO U O€30MacHOTO 00pasa JKU3HHU; YCBOCHHUE MPABIII WHIMBHAYATHHOTO M KOJUIEKTHBHOTO 0€30TIaCHOTO TIOBEIECHUS
B UpPE3BbIYANHBIX CUTyalUAX, YTPOKAIOIIMX KU3HUA U 300POBBIO JIFOACH;
- B TpyI0BOH c(hepe — roTOBHOCTH K OCOBHAHHOMY BHIOOPY JlanbHeHIel 00pa3oBaTebHON TPACKTOPUH,
- B IO3HABATEIbHON (KOTHUTUBHOM, HHTEIJIEKTYalbHOM) chepe — yMEHUE YIPaBIATh CBOCH MO3HABATEIHLHOU NEATENbHOCTHIO;
- (hopmupoBaHHE OCHOB JKOJIOTHYECKOW KYJIBTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO JKOJOTHYECKOTO MBIIUICHHS, PAa3BUTHE OIBITA
9KOJIOTHYECKUA OPUEHTUPOBAHHOU PEPIICKCHBHO-OIICHOYHON U MPAKTUYECKON JESITENbHOCTH B )KU3HEHHBIX CUTYAIIHIX;




Memanpeomemubie:

- YMEHHE CaMOCTOSITEJIbHO ONpENeNATh LeIM CBOEro OOydeHHus, CTaBUTh U (HOpMYIMpOBaTh A ceOs HOBbIE 3aJaud B y4€0Oe M ITO3HABAaTEJIbHOW
JEeSATEIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH II03HABATEIILHOM JCATEIBHOCTH;

- YMEHHUE CaMOCTOATEJIBHO IUIAHUPOBAaTh IYTH JOCTMXKEHUS Lieled, B TOM YHCie albTepHATUBHBIC, OCO3HAHHO BBIOMpaTh Haubojee FPPeKTUBHbIE
CIOCOOBI pelIeHus1 y4eOHBIX U TO3HABATENBHBIX 33/1a4;

- YMEHHE COOTHOCHUTHb CBOM JEHCTBUS C IUNIAHUPYEMBIMU PE3yJIbTaTaMH, OCYILECTBIATh KOHTPOJIb CBOEH NEATENBHOCTH B IPOLIECCE TOCTHKEHUS
pe3yibTara, ONpeaessiTh CIOCOObl JeHCTBUI B paMKax MPEAIOKEHHBIX YCIOBUN W TpeOOBaHUM, KOPPEKTUPOBATh CBOM JICHCTBHS B COOTBETCTBUU C
M3MEHSIOIIENCS CUTYalluen;

- YMEHHUE OIEHUBATh IPABUIIBHOCTD BBIITOJIHEHHS y4eOHOH 3a/1a4i, COOCTBEHHBIE BO3MOKHOCTH €€ PeIIeHHS;

BJIaJICHME OCHOBAaMM CaMOKOHTPOJIS, CAMOOLICHKH, NPUHATHS PELICHUH U OCYIIECTBICHUS OCO3HAHHOTO BbIOOpa B y4eOHOW M IO3HaBaTEIbHOMN
NEeATEIbHOCTH,

- YMEHME ONpeAeisATh MOHITHSA, CO3/laBaTh OOOOIIEHMs, YCTaHABIMBATh aHAJIOTHH, KJIACCU(PULUPOBATb, CAMOCTOATENBHO BBIOMpPATh OCHOBAHUS U
KpUTEpUHU JUIsl KJIaCCU(PUKALMK, YCTaHABIUBATh IPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PacCyKJIEHUE, YMO3aKII0UeHNEe (MHAYKTUBHOE,
JeTyKTUBHOE U 110 aHAJIOTHH) U JIeJIaTh BHIBO/IBI,

- YMEHHUE CO3/1aBaTh, IPUMEHSTH U MPEOOPa30BBIBATH 3HAKU M CUMBOJIBI, MOJICITH U CXEMBI JIJISl pEIIeHUs YIeOHBIX U TIO3HABATEIbHBIX 33/1a4;

- YMEHHE OpraHU30BBIBATh Y4E€OHOE COTPYIHHUYECTBO M COBMECTHYIO JIE€ATENBHOCTh C YYUTENEM U CBEPCTHHKAMH; paboTaTh MHAWBUAYAIBHO U B
rpynne: HaxXOAWTh OOllee pelieHHe M paspemars KOH(MIMKTHI Ha OCHOBE COTJIaCOBAHMS TMO3ULMNH W ydyé€Ta HMHTEpecoB; (OPMYIUPOBATH,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

- YMEHHME OCO3HaHHO HCIIOJb30BaTh PEUYEBBIE CPEJICTBA B COOTBETCTBUU C 3aJauell KOMMYHUKALIUU U1 BBIPAKEHUS CBOMUX YYBCTB, MBICIEH U
MOTpeOHOCTEN; MIIAHUPOBAHUS U PETYIISIIIUN CBOEH AESITEIbHOCTH; BJIaJICHUE YCTHOM U MUCbMEHHOM Peubl0, MOHOJIOTUYECKONH KOHTEKCTHON PEeUbIO;

- (hopMupoOBaHKE U Pa3BUTHE KOMIIETEHTHOCTH B 00JaCTH MCII0JIb30BaHUS UH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA;

- (hopmupoBaHHE U pPa3BUTHE FKOJIOIMUECKOTO MBIIUIEHUS, YMEHHE IPUMEHSTh €ro B MO3HABATEIbHOM, KOMMYHUKATUBHOM, COLIMAJILHOM MpaKkTUKE U
npo¢eccuOHaTbHON OPUEHTALHH.

Ilpeomemmnoie:

1.B mo3naBarenpHOI chepe:

- 1aBaTh ONPEIECICHUS U3YYCHHBIX IMOHATHNA: «(XUMHYECKUHI 3JIEMEHT», «aTOM», «MOH», «MOJIEKYJay, «IIPOCTIE U CII0KHBIE BEHIECTBA», «BELIECTBO,
«xuMH4eckass (opMmynay, «OTHOCHTENbHAs aTOMHas Macca», «OTHOCHTENbHas MOJIEKYJSpHas Macca», «BAaJEHTHOCTbY», «CTENEHb OKHUCIICHH,
«KpUCTAJNIMYECKasi pEIIeTKa», «OKCHUIbI», «KUCIOTBD», «OCHOBAHHS», «COMU», «aM(OTEPHOCTbY, «HHIUKATOP», «IEPUOJUYECKUN 3aKOHY,
«epuondeckas TaOJaHuIa», «U30TOMbB», «XUMHUECKAs CBS3bY», «3JIEKTPOOTPHUILIATENIEHOCTEY, «XUMHUECKAas PEaKLUs», «XUMHUECKOE YypaBHEHHE»,
«TEHETUYECKASI CBA3b», OKUCIEHUEY, «BOCCTAHOBIICHHEY, «QJIEKTPOJIUTHYECKAs JUCCOLHMALMY, CKOPOCTh XUMUYECKON PEAKLIUN;

OIMCaTh JEMOHCTPALMOHHBIE U CAMOCTOSITENIBHO ITPOBEACHHBIE XUMUYECKHUE DKCIIEPUMEHTHI;

- OIIMCBIBATH U PA3JINYaTh U3yYCHHBIE KIACCHl HEOPTAHNYECKUX COCIMHEHUN, IPOCTBIE U CIIOKHBIC BEIIECTBA, XUMUYECKUE PEAKLINN;
KJ1accu(UIIUPOBATh N3yUYeHHBIE OOBEKTHI U SIBICHUS;




- JIeTIaTh BBIBOJIBI M YMO3AKIIIOUCHUS U3 HAOTIOCHUH, H3yUYEeHHBIX XUMHUECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOMCTBA HEM3YUYCHHBIX BEIIECTB
10 aHAJIOTUH CO CBOMCTBAMU M3y4YCHHBIX;

- CTPYKTYPHPOBATh H3yYEHHBIA MaTepral U XUMHUYECKYIO HH(POPMAIIHIO, TIOTYUYEHHYIO U3 IPYTUX UCTOYHUKOB;

MO/JICJIMPOBATh CTPOCHHE aTOMOB JIEMEHTOB -3 MEepHOI0B, CTPOCHHUE POCTHIX MOJIEKYIL;

2. B 11IeHHOCTHO — OpUEHTAIIMOHHOM cdepe:

aHATM3UPOBaTh W OIICHUBAThH IIOCICACTBUS ISl OKPYXKAIOIIEH cpeasl OBITOBOM W TMPOU3BOJCTBEHHOW JEATEIBHOCTH YEJIOBEKAa, CBS3aHHOW C
nepepaboTKOM BEIIECTB;

3. B TpynoBoii cdepe:

[IPOBOJIUTh XUMHUYECKHUI SKCIICPUMEHT;

4. B cdepe 0e301aCHOCTH KU3HEACATCILHOCTH:

OKa3bIBaTh IIEPBYIO MIOMOIIb ITPH OTPABIICHUSAX, 03KOTAX M IPYTUX TPaBMax, CBA3aHHBIX C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHHUEM.

TEMATHYECKOE INTAHUPOBAHHUE
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COJAEP)KAHUE YYEBHOI'O KYPCA
8 KJIACC

Beenenne (6 u)

XuMHsI — HayKa O BEIIECTBAX, UX CBOWCTBAX U IIPEBPALLCHUSIX.

[ToHsiTHE O XUMUYECKOM 3JIeMEHTE U (popMax ero CyIeCTBOBAaHUS: CBOOOIHBIX aTOMAaX, MPOCTHIX U CII0KHBIX BEIIECTBaX.

[TpeBpamenus BeniectB. OTINYNE XUMHUUECKUX PEAKIUN OT (PU3UUECKUX SBJICHUN. POb XMMUU B )KU3HU YenoBeka. XeMohumus u xeMopoous.

Kpatkue cBeneHus W3 UCTOPUU BO3HUKHOBEHHS U pa3BuTHs xumuu. [lepuon anxumuu. [lonstue o ¢dunocodckom xamue. Xumus B XVI B.
PazButue xumun Ha Pycu. Poibs 0TeuecTBEHHBIX YUEHBIX B CTAHOBIICHUHM XMMHYECKOM Hayku — padbotel M. B. JlomonocoBa, A. M. bytneposa, /I. 1.
Menneneena.

XUMHUYeCKasi CAMBOJIMKA. 3HAKM XUMHUECKUX AJIEMEHTOB M MPOUCXOKICHHE UX Ha3BaHUU. XuMmuieckue Gpopmynbl. MHaeKcs 1 k03 puiimeHTo!.
OTHOCUTENbHBIE aTOMHAS M MOJIEKYJIsipHasi Macchl. PacueT MaccoBOi 10JIM XMMHUUYECKOTO 3JIEeMEHTa 10 GopMyJie BEIIeCTBa.

[lepuonnueckas cucrema xumuyecknx snnemeHToB J[. M. MeHneneeBa, ee CTpykTypa: Majible W OOJBIINE MEPUOJBI, TPYIIBI U MOATPYIIIEI
(rmaBHas u moboynas). [lepuoanueckas cuctema Kak CIpaBOYHOE MOCOOUE IS MOIYUYEHUsI CBEACHUM O XUMUYECKUX IIEMEHTaX.

Pacuernsle 3an1auu. 1. HaxoxaeHne 0THOCUTENEHOM MOJIEKYJISIPHOM MacChl BEIIECTBA 110 €r0 XUMHYECKor ¢opmyrie. 2. Beraucienne MaccoBoi
J0JIM XMMHUYECKOI'0 3JIEMEHTA B BEILIECTBE 10 ero Gopmyie.

ATOMBI XHMHUYECKHX 3j1eMeHTOB (7 u)

ATOMBI Kak (hopMa CYIIECTBOBAHUS XUMHUYECKUX 31eMEHTOB. OCHOBHBIC CBEJCHHS O CTPOSHUHU aTOMOB. J[0Ka3aTenbCTBa CIIOKHOCTH CTPOCHHS
atoMoB. OmnbiThl Pesepdopaa. [lnanetapHas Moenb CTpOCHUS aTOMA.

CocTaB aTOMHBIX sJIep: POTOHBI M HEUTPOHBI. OTHOCUTEIIbHAS aTOMHAas Macca. B3auMOCBSI3b MOHATHH «IIPOTOH», KHEUTPOHY, «OTHOCHUTEITHHAS
aTOMHasi Maccay.

W3meHeHne yrciia MpOTOHOB B SIpe aToMa — 00pa30BaHME HOBBIX XUMHUYECKUX JICMECHTOB.

H3meHeHne umciia HEHTPOHOB B sAlpe aromMa — oOpa3oBaHHe HU30TOMOB. COBpEMEHHOE OMpENEICHUE MOHATHS «XUMHUYECKHI JIIEMEHT).
M30TOMBI Kak pa3HOBUIHOCTH aTOMOB OJTHOTO XHMHUYECKOTO JICMEHTA.

OnexTpoHbl. CTpoeHHE 3JEKTPOHHBIX O0OJI0UYEK aTOMOB XUMHUYECKUX dmeMeHTOB Ne 1—20 mepumommueckoit cuctemsl JI. M. Menneneesa.
[ToHsATHE O 3aBEPIIICHHOM U HE3aBEPIICHHOM DJIEKTPOHHOM CJI0€ (SHEPTEeTHYECKOM YPOBHE).

[Tepuoanueckast cucreMa xuMuieckux 31emMeHToB [l. M. MeHeneeBa u CTpoeHHe aTOMOB: (PU3MUYECKUN CMBICT MOPSAKOBOTO HOMEpPA dJIEMEHTA,
HOMepa TPYIIITBI, HOMepa MepHoa.

H3meHeHne uncna SJEKTPOHOB Ha BHEIIHEM DIIEKTPOHHOM YPOBHE aTOMa XHMMHYECKOTO D3JEMEHTa — O0O0pa30BaHUE MOJOKHUTEIbHBIX H
OTpUIATEILHBIX HOHOB. MIOHBI, 00pa30BaHHbBIC AaTOMaMH METAJIOB U HeMeTAJUIOB. [[pHunHBI M3MEHEHUS METAUTMYESCKUX U HEMETAUIMYSCKUX CBOWCTB
B MIEPHOAX U TPYIaX.

O6pazoBanue OMHApHBIX coequHeHuid. [ToasTHe 00 NOHHOI CBs3U. CXeMBbl 00pa30BaHMs HOHHOU CBSI3U.



B3aumMoneiicTBie aTOMOB XMMHYECKHX AJIEMEHTOB-HEMETAIZIOB MEXAY c000il — o0pa3oBaHME JIBYXaTOMHBIX MOJIEKYJl IPOCTBIX BELIECTB.
KoBanentnas HemnossipHasi XuMudeckasi CBsI3b. DJICKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIbI.

B3aumopeiicTBue aTOMOB XHMHYECKHUX JJICMEHTOB-HEMETAIUIOB MEXIy C000if — oOpa3oBaHue OWHAPHBIX COCIUHEHHWA HEMETAIIOB.
DJIEKTPOOTPULIATENBHOCTD. [IOHATHE O KOBaJIGHTHOM MOJIAPHOMN CBSI3H.
B3auMoneiicTBe aTOMOB XHMHYECKUX JJIEMEHTOB-METAIZIOB MEXAY €000l — oOpa3oBaHHMe MeTaUIMYECKHX KpucTtauioB. [lonstue o

METAJUINYECKOH CBSI3U.
JemMoHcTpanun. Mozenu aToMOB XUMUYECKUX 3J1€MEHTOB. [lepuonnyeckas cucrema xumuueckux snemenTos /1. 1. Menzeneesa.

IpocToie BemecTna (5 u)

[TonoxeHne MeTaIoB U HEMETAIIOB B EPUOJUYECKON cucTeMe xuMuueckux anemeHToB JI. . MenaeneeBa. Baxneilue npocTsie BeIIECTBa
— METaJUIBI: JKeJIe30, ATFOMUHUN, KAJIBLIUK, MAarHuH, HaTpHi, kKanmui. O0me Gu3nveckre CBONCTBA METAIUIOB.

Baxneiiimue mnpocTele BemiecTBa — HEMeTalllbl, 0oOpa3oBaHHbBIE aTOMaMM KHUCIOPOZa, BOAOpOJAa, a3oTa, cepwl, Qocdopa, yriaepoxa.
CrocoOHOCTh aTOMOB XHMHYECKHX JIIEMEHTOB K OOpa30BaHMIO HECKOJBKUX TMPOCTHIX BEHIECTB — aJUIOTPONHUA. AJIOTPONHBIE MOIU(PHUKAINN
kucnopona, pocdopa u onoBa. Meraminyeckue 1 HEMETANTMYECKUE CBOWCTBA MPOCTHIX BemiecTB. OTHOCUTENBHOCTD JIEICHUSI MMPOCTHIX BEIIECTB Ha
METaJIJIbl U HEMETAJIBI.

[Tocrosinnass ABoraapo. KonmdectBo BemectBa. Monb. MonsipHas macca. MomnspHbIi 00BeM ra3000pa3HBIX BemlecTB. KpaTHble eIMHHIIBI
KOJIMYECTBA BEIIECTBA — MIJUIUMOJb U KWJIOMOJb, MUJUTUMOJISIPHAS. U KUJIOMOJISIPHASI MAacChl BEIIECTBA, MUJUIUMOJISIPHBIM ¥ KHJIOMOJISIPHBIA 00bEMBI
ra3000pa3HbIX BEIECTB.

Pacuyets! ¢ ncnonbp30BaHUEM MOHITHH «KOIUYECTBO BEIIECTBAY, «MOJIIPHAS Maccay, «MOJISIPHBIA 00BEM Tra30By», IIOCTOSIHHAST ABOTaIPO».

Pacuernble 3agauu. 1. Boluncnenue MosipHOW Macchl BEIIECTB MO XUMHYECKMM ¢opmynam. 2. PacueTsl ¢ HCNOIb30BaHUEM MOHATHUMN
«KOJTMYECTBO BEIIECTBAY», «MOJISIPHAs Maccay, «MOISPHBIA 00BEM ra30By», «IIOCTOSTHHAs ABOTaJApO».

Hemoncrpauun. Ilomyuenne o3ona. ObOpasisl Oemoro u ceporo oyioBa, 0emoro u kpacHoro docdopa. HexkoTopeie MeTamsibl U HEMETAILIbI
KOJMYECTBOM BellecTBa 1 Mosb. Mojienb MOISIpHOTO 00beMa ra3000pa3HbIX BEIECTB.

CoennHeHHs XUMHYECKUX dJ1eMeHToB (16 u)

Crenenp okucnenus. OnpeieneHne CTeNeHN OKUCIIEHUS 3JIEMEHTOB Mo XuMudeckoi popmyne coeaunenus. CocraBieHue Gopmyn OMHApHBIX
COeIMHEHHH, OOIIHI cI0CO0 UX HA3LIBAHUS.

bunapupie coeuHEHNs HEMETAIUIOB: OKCHBI, XJIOPUILI, CyIb(UIbl U Ap. ux coctaB M Ha3BaHusa. CoctaBieHue ux (opmyn. IIpencraBurenu
OKCHJIOB: BOJIa, YIJIEKUCIIbIN ra3 U HeralieHast u3Bectb. [IpeacTaBuTenu IeTydnx BOJOPOIHBIX COETUHEHHI: XJIOPOBOAOPO U aMMHAK.

OcHoBaHUs, UX COCTAB M Ha3BaHUs. PacTBOpUMOCTH OCHOBaHMI B Boje. Ta0uIia pacTBOPUMOCTH THAPOKCUIIOB U coJied B Boje. [IpeacraBurenn
1IeJI0Y€el: TUAPOKCUIBI HATpUs, Kallusl U Kanblus. [loHsTHe 0 KauecTBeHHBIX peakuusax. Muankaropsl. MI3MeHeHne OKpacku HHIUKATOPOB B IIETOYHON
cpene.



Kucnotel, ux cocraB u Ha3BaHusa. Kmaccudukamms kucnor. [IpepcraBurenyt KHUCIOT: cepHasi, COJissHAs W a30THas. M3MeHeHue OKpacKu
WHJMKAaTOPOB B KMCIIOTHOM cpene.

Conu Kak NMpou3BOJHBIE KUCIOT U OcHOBaHUI. X cocTaB u Ha3zBaHus. PacTBopuMocTh cosieil B Boje. IIpeacraBurenu coneil: xJiopuj HaTpus,
kapOoHaT u ¢ocdaT KaabIus.

AMopdHBIE ¥ KPUCTATUTMYECKUE BEIIECTBA.

MexMoneKyIapHbIe B3aUMOJEUCTBHS. THUIBI KPUCTAUIMUECKUX PEIIETOK: MOHHAs, aTOMHAs, MOJIEKYJSIpHAs U MeTaulnyecKas. 3aBUCUMOCTb
CBOMCTB BEILIECTB OT TUIOB KPUCTAIUTMYECKUX PEIIECTOK.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSHCTBA COCTaBa JJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOEHUS.

Yucteie BemecTBa U cMecu. [IpuMepsl )XUAKUX, TBEPABIX U ra3000pa3HbIx cMeceil. CBOMCTBA YHCTHIX BEIIECTB M cMeceil. MIx coctaB. MaccoBas
1 o0beMHasl J10JI1 KOMIIOHEHTa cMecH. PacdeTsl, cBsi3aHHBIE C UCTIOJIB30BAHUEM TMOHSATHUS «IOJIS».

Pacuyernsble 3agaumn. 1. Pacuer maccoBoil U 00BbEMHON J0Jieli KOMIIOHEHTOB CMECH BeEILecTB. 2. BbluncieHne mMaccoBOM A0 BEIECTBA B
pacTBOpE MO U3BECTHOM Macce PacTBOPEHHOI'O BEILIECTBA M Macce pacTBOpUTeNs. 3. BblunciieHre Macchl pacTBOPSEMOIO BEIIECTBA U PACTBOPUTENS,
HEOOXOIUMBIX JIJISl IPUTOTOBJICHHS ONIPE/ICIICHHON MacChl pacTBOpa C M3BECTHOM MaCcCOBOM J0JICH paCTBOPEHHOTO BEIECTRA.

JdemoncTpanun. OOpa3ibl OKCUIOB, KUCIOT, OCHOBaHUN U coieil. Moaenu KpUCTATMYECKHX PEIIETOK XJIOpHAa HATpHs, ajiMasa, OKCHJa
yriepoa (IV). B3peiB cmecu Bogopoaa ¢ Bo3ayxoMm. CriocoOsl pazeneHust cMecel. JUCTHUIAnus BOIbIL.

JlabopaTopHublie onbIThI. 1. 3HAKOMCTBO ¢ 00Opa3aMH BEIIECTB Pa3HBIX KIaccoB. 2. Paznenenue cmecei.

W3meHenusi, npoucxosimue ¢ Bemecrsamu (12 u)
ITonsATHE ABIIEHNI KaK U3MEHEHHUH, IPOUCXOAIINX C BEILECTBAMHU.

HBJ’[GHI/I?I, CBA3aHHBIC C HU3MCHCHUCM KPUCTAUIMYCCKOrO CTPOCHUSA BCHICCTBA IIPpHU IMMOCTOAHHOM €TI0 COCTaBC, — (1)I/ISI/ILIGCKI/I€ SABJICHUS.
dusznyeckue SABJICHUS B XUMUU: AUCTUIIIANUS, KpUCTAJIIIN3alusl, BhIIIApUBAHNUEC U BO3I'OHKA BCILICCTB, LIeHTpI/I(I)YFI/IpOBaHI/IC.
HBJ’[GHI/I?I, CBA3aHHBIC C UBMCHCHUCM COCTaBa BCUICCTBA, — XHMMHUUYCCKHEC PCAKIHU. HpI/ISHaKI/I N YCJIOBUSA NPOTCKAHHUA XUMHUUYCCKUX peaKunﬁ.

[TonsaTne 00 7K30- ¥ YHIOTEPMUUYECKUX PeaKIMAX. Peakiuu ropeHnus Kak 4acTHBIN Cilydail SK30TepMUYECKUX PEaKLUi, IPOTEKAIOUINX C BbIAEICHUEM
CBeTAa.

3aKOH COXpaHEHMs MacChl BEIECTB. XMUMUYECKHUE ypaBHEHHUs. 3HAUeHUE MHICKCOB U Kod(duuueHTtoB. CocTaBieHne ypaBHEHUN XUMHUECKUX
peaKkuuid.

PacueTsl MO0 XMMUYECKUM ypaBHEHHUsM. PelieHue 3ajay Ha HaXOXKIACHHE KOJHUYECTBAa BEIIECTBA, MACChl MJIM O00beMa MPOJIYKTa PEeakluu IO
KOJIMYECTBY BEIleCTBA, Macce WM 00bEMYy MCXOJIHOTO BellecTBa. PacdyeTsl ¢ MCHOIb30BaHUEM MOHATHUS «I0JIsD», KOTJa UCXOJHOE BEIIECTBO JaHO B
BHJIE PACTBOPA € 3aJaHHON MaCcCOBOM J0JIEN PACTBOPEHHOI'O BEILECTBA UIIA COAECPKUT ONPEAEICHHYIO OO IPUMECEH.

Peaknun paznoxenus. [lonatne o ckopoctn xumudeckux peakuuid. Karannsatopel. @epmMeHTHI.

Peakiiuu coenunenus. Karanuruueckue n Hekatanutuieckue peakuuu. O6paTuMble 1 HEOOpaTHUMbIE PEAKIIUU.

Peakuyu 3amenieHus. DIEKTPOXUMHYECKUN P HAIPSDKEHUN METAJUIOB, €r0 MCIONIb30BAaHUE Ui POTHO3UPOBAHUS BO3MOKHOCTH IPOTCKAHUS
peakuuil MeX1y METAJNIAMUA U PaCTBOPAMM KUCJIOT. Peakiuu BEITECHEHUS OJJHUX METAJUIOB U3 PACTBOPOB UX COJIEHM APYTMMH METaJUIaMHU.



Peakunu ooMeHa. Peakiinu HelTpanu3amuu. Y CIOBUS MPOTEKAHUS PEAKIMii 0OMEHa B pacTBOpax J0 KOHIIA.

Tunsl XuMUYECKUX peakiuid (M0 MPU3HAKY «UUCIIO M COCTAaB MCXOAHBIX BEIIECTB M MPOAYKTOB peaklMK») Ha MpUMepe CBOMCTB BOJbI. Peakius
pa3IoKeHUs: — BJIEKTPOIU3 BOJbl. Peakuuy coeuHEeHUs] — B3aUMOJIEHCTBUE BOJIbI C OKCHIAMU METAJIJIOB U HEMETA/UIOB. [loHsATHE «TUAPOKCUIBD).
Peakuuu 3amenieHuss — B3aUMOJEHUCTBUE BOJbI C HICTIOYHBIMH U IIEIOYHO3EMENbHBIMH MeTallamMu. Peakuuu oOmeHa (Ha mpuMepe THAPOJIU3a
cynb(uIa aTIOMUHHAS U KapOu1a KabLus).

Pacuernsble 3agauu. 1. Boruncienue mo XMMHYECKUM YPaBHEHHMSIM MAacChl UM KOJIMYECTBA BELIECTBA MO M3BECTHOM Macce WM KOJIUYECTBY
BEIIECTBA OJIHOTO M3 BCTYMAIOUIMX B PEAKLHMIO BEUIECTB MU MPOAYKTOB peakuuu. 2. Brruncienne Maccsl (KOJIMYECTBA BEIIECTBA, 00BbEMa) MPOAYKTa
peaxiuu, eclid U3BECTHA Macca UCXOIHOTO BEIIECTBa, COACPIKAILETO OMPEIEICHHYIO 00 nmpuMeceil. 3. Boruncnenue mMaccsl (KOJIMUYECTBA BEIIECTBA,
o0beMa) MPOYKTa peakliy, €CIM U3BECTHA Macca PacTBOpAa U MaccoBasi J10JIsi PACTBOPEHHOTO BEIECTBA.

Hdemoncrpanuu. [Ipumepsl duznueckux sBICHUI: a) miuaBieHue napaduna; 0) BO3roHKa MoJa WM OCH30MHON KHCIOTBHI; B) PacTBOPEHHE
nepMaHraHaTa Kajus; r) 1ud@y3us TyIIHCTHIX BEIIECTB C TOPSIIEH JaMIIOUYKH HaKaluBaHUA. [IpuMepsl XMMUYECKHUX SIBICHUI: a) TOpEHHE MarHus,
docdopa; 6) B3auMOJIEHCTBUE COJSHOM KUCIOTHI C MPaMOpPOM MJIM MeNoM; B) monydeHue rujppokcuna meau (II); r) pactBopenue momydeHHOTro
TUIPOKCHIA B KUCIOTax; 1) B3aumojeiictBue okcuna meau (II) ¢ cepHoll KMCIOTON IpU HArpeBaHUU; €) pa3jioXKEHHE IEepMaHraHata Kallus; )
B3aMMO/IeIiCTBIE pa30aBICHHBIX KUCIOT C METAIJIAMH; 3) Pa3IoKEHUE IEPOKCUIA BOJOPOIA; 1) SICKTPOIHU3 BOJIBI.

JlabopaTopusblie onbIThbl. 1. CpaBHEHHE CKOPOCTH HMCIAPSHHS BOJBI U CIIUPTA 10 MCYS3HOBEHUIO MX Kaleidbh Ha (QUIBTPOBAIBHON Oymare. 2.
Oxucnenve mMenu B IUIAMEHU CHUPTOBKM WM ropenku. 3. IIoMyTHeHHe M3BECTKOBOM BOJBI OT BbIABIXaEMOro yriekucioro rasa. 4. Ilomydenue
YTJIIEKUCIIOTO Ta3a B3auMOIEUCTBUEM COJIbI M KMCIIOTHI. 5. 3amelienne Meau B pactBope xiopuaa meau (II) xxenezom.

PacrBopenue. PacrBopsl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB (22 u)

PactBopenne kak ¢usnko-xumuueckuil nponecc. Ilonsarue o runparax u kpucrauioruaparax. PacrBopumocts. KpuBble pacTBOpUMOCTH Kak
MOJIENb 3aBUCUMOCTH PacCTBOPHUMOCTH TBEPABIX BEIIECTB OT TeMIeparypbl. HachllieHHbIE, HEHACBHILIEHHBIE U NEPECHILICHHBIE PACTBOPBL. 3HAUYECHUE
PacTBOPOB JUIsl IPUPOABI U CENBCKOIO XO3AKUCTBA.

[ToHsATHE 00 PMEKTPOIUTUUECKON TUCCOUANN. DIEKTPOIUTHI U HEANEKTPOIUTHL. MeXaHu3M JUCCOLMALUH SJIEKTPOJIUTOB € PA3INYHBIM TUIIOM
XUMHUYECKOH cBsizu. CTeneHb 3MeKTpoIuTHUecKol nucconuanuy. CuabHbIe U cladble 3JEKTPOIUTHI.

OCHOBHbBIE TOJIOKEHUSI TEOPUHU DJIEKTPOTUTHUYECKON auccouuanuu. MoHHbIe ypaBHEHHs peakuuil. YCIIOBHsS NMPOTEKaHHWs PEeakIuu OOMeHa
MEXy JEKTPOJINTAMHU JI0 KOHIA B CBETE€ HOHHBIX IIPEICTABICHUMN.

Knaccugukaius HOHOB U UX CBOMCTBA.

Kucnotel, ux xnmaccudukarnus. uccommarusi KUCIOT W MX CBOWCTBA B CBETE TEOPHUHU AJICKTPOIUTHUYECKON AMCCONMANMU. MOJIEKYIsIpHBIE U
VMOHHBIE YPaBHEHHUs peaKUUi KHUCIOT. B3aumoneicTBUE KUCIOT ¢ METallaMU. DJIEKTPOXUMHUYECKUM psii HANpsSHKEHUM MeTauioB. BzanMopelictBue
KHCJIIOT C OKCHJaMH METAUIOB. B3amMmonaelcTBHE KHCIOT C OCHOBAaHMAMM — pEakIMs HeWTpanu3anuu. B3anMoaeHCTBHE KHUCIOT C COJISIMM.
Vcnonb3oBaHue TaOIUIbI PACTBOPUMOCTH ISl XaPaKTEPUCTUKH XMMUYECKUX CBOMCTB KHCIIOT.



OcHoBanus, ux Kiaccuduranus. Jluccounanysi OCHOBaHUH M X CBOMCTBA B CBETE TEOPUH IIEKTPOIUTHUECKON Tucconranuu. B3aumoseiicreue
OCHOBaHUH C KHCJIOTaMH, KUCIOTHBIMU OKCHUJAMHU U cojsiMu. Vcrnosp3oBaHue TaOIHIIBI PACTBOPUMOCTH JIJISl XapaKTEPUCTUKN XUMUYECKUX CBOWCTB
OCHOBaHMH. Pa3nokeHne HepaCTBOPUMBIX OCHOBAHUH IIPU HArPEBAaHUU.

Conu, ux kimaccupuKanus U TUCCOLMALUS PA3IUYHBIX TUIOB coyieid. CBOWCTBa coyiell B CBETE TEOPHH AJIEKTPOIUTHYECKON JMCCOIHAIINH.
B3anmoneiicTBue coneld ¢ MeTajuiaMu, YCIOBHS NPOTEKAHUS 3TUX peakuuii. B3anmmoneicTBue coned ¢ KUCIOTaMHU, OCHOBAHUSIMH W COJISIMH.
Hcnonb3oBanue TabIUIBl PACTBOPUMOCTH JIJIs1 XapaKTEPUCTUKH XUMUYECKUX CBOMCTB COJIEH.

O6o06muienne cBeneHnit 00 OKCHIaX, UX KiIacCu(UKAUN U XUMHUYECKAX CBOMCTBAX.

['eneTnueckue psiAbl METAUIOB U HEMETAIUIOB. ['eHeTnyecKkas CBsI3b MEK/y KJlacCaMu HEOPraHUYECKUX BELIECTB.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PeaKIMKU. OKUCIUTENb U BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAaHOBJICHUE.

Peakiium MOHHOro OOMEHa U OKMCIMTEIbHO-BOCCTAHOBHTEIbHbIE peakiuu. COCTaBiIeHME YpaBHEHHUH OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKImii METOAOM 3JICKTPOHHOTO OasiaHca.

CBoiicTBa IMpPOCTHIX BEIIECTB — METANIOB U HEMETAJIOB, KUCJIOT M COJIell B CBEeTE NPEACTABICHUN 00 OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
IIpOLIECCAX.

JdemoncTpanuu. VcnpiTanue BEWIECTB M UX PAaCTBOPOB Ha 3JIEKTPOIPOBOAHOCTH. J[BM)KEHHE OKpAIIEHHBIX MOHOB B AJIEKTPUYECKOM IIOJIE.
3aBUCHUMOCTD AJIEKTPONPOBOAHOCTH YKCYCHOM KHUCIOTHI OT KOHIIEHTpaIui. B3anmoelicTBre MHKA ¢ Cepo, COISTHOM KuciaoTou, xiopuaoM meau (1I).
I'openue marnus. BzaumonencTsue XJI0pHOU U CEPOBOAOPOIHON BOJIBI.

JlabopaTopuble onbIThl. 1. Peakuny, XxapakTepHble ISl paCTBOPOB KUCIOT (CONSIHON MM cepHoil). 2. Peakuuu, XxapakTepHble AJs paCTBOPOB
menoyen (ruApoKcUI0B HATpus UM Kamus). 3. [lomyueHune U cBOHCTBa HEPACTBOPUMOI'O OCHOBaHUS, Hanpumep ruapokcuna meau (I). 4. Peakuuu,
XapaKkTepHbIe JIUIsl pacTBOPOB coiielt (Hampumep, Ui xjaopuaa meau (II). 5. Peakiuu, xapakTepHble JUIsi OCHOBHBIX OKCHJIOB (Hampumep, /Uil OKCHAA
Kanpus). 6. Peakiuu, xapakTepHble AJ11 KUCIOTHBIX OKCUJOB (HaIpUMep, JUIsl YTJIEKHUCIIOro ras3a).

9 KJIACC

Beenenue. O0masi XapakTepuCTHKA XUMHYECKUX JIEMEHTOB M XuMuHYeckux peakuuii. Ilepmoanmueckuii 3akon u Ilepumoanueckasi cucrema
xummnuyeckux 3jaemenToB /. U. MenaeneeBa (10 4)

XapakTepuCcTHKa 3JIEMEHTA 10 ero nosiokeHuto B [lepmoandeckoit cucreme xumuueckux anemeHToB J[. M. MenaeneeBa. CBONCTBa OKCHJIOB,
KHCJIOT, OCHOBaHMI U COJIEM B CBETE TEOPUHU DJIEKTPOJUTHYECKON IHUCCOLMALNN U OKUCIEHUSI-BOCCTAHOBJIEHU. [IoHATHE O MEpEXOaHBIX IEMEHTaX.
AmdoTtepHocTb. ['eHeTnueckuil psin mepexonHoro asnementa. [lepumomuueckuit 3akoH u I[lepuoguueckas cuctema XuMuueckux siemeHToB J[. .
MenpeneeBa. Xumudeckas OpraHu3anusl KUBOW U HEXKUBON MPUPOABI. XUMHUYECKHH COCTaB Apa, MAHTUU U 36MHOW KOpbl. XMMHUYECKUE HIEMEHTHI B
KJIETKaX >KMBBIX OpraHu3MOB. Makpo- u MukposiaemMeHTsl. O0001IeHne CBEICHUI 0 XUMUYEeCKUX peakuuax. Kinaccuduxaius XuMu4eckux peakiuui mo
Pa3IUYHBIM MPU3HAKAM: «YHUCIIO U COCTAaB PEarupyIONMX U 00pa3yIoUINXCs BEIECTBY, «TEIIOBOM AP PeKT», «HalpaBlIeHHe», «A3MEHEHNE CTEIeH el
OKHCJICHHs 3JIEMEHTOB, 00pa3ylolIUX pearupyrolie BeIecTBa», «(}a3a», «UCHOIb30BaHME Karanuzaropa». [loHATHE O CKOpOCTHM XMMHUYECKON
peakiu. @akToOpbI, BAUAIONINE HA CKOPOCTh XUMHUECKUX peakuuii. Karanuszarops! u katanu3. MTHrHOUTOpBl. AHTHOKCHUIAHTHI.



IIpenmeTHbIe pe3yabTaThI 00yUeHUs
Yuawuiica oonocen ymems:

- MCII0JIb30BaTh IPU XapAKTEPUCTUKE MPEBPAILECHUI BEIECTB MOHATHS: «XMMUYECKas PEaKLHs», «PEAKLUU COCIUHEHU», «PEAKLUU PA3I0KEHHD,
«peaKuyu 0OMEHay, «PEAKIINU 3aMEICHUS», «PEaKIMH HeUTpaTN3aIiny», «IK30TEPMUUECKUE PEAKIHIY, «IHAOTEPMUUECKUE PEaKIMN», «00paTuMbIe
peaKkIMu», «HEoOpaTUMbIE pEaKLUN», «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKLUN», «TOMOIEHHbIC pEeaKIUN», «IEeTePOr€HHbIC pPEaKLUN»,
«KATAIUTUYECKUE PEAKIUN», «HEKATAIMTUYECKHE PEAKIHUN», «TEIIOBOM 3()(eKT XUMHUYECKOW peaklun», «CKOPOCTh XHMHUYECKOH peakium,
«KaTanu3aTop;

- XapaKTepu30BaTh XUMHUYECKHE AJIEMEHTHl 1—3-ro MepuoNIoB MO HMX TNOJO0XKeHUI0 B [lepumomudeckoit cucteme xumudeckux siaemento 1. U.
MenzeneeBa: XUMUYECKHI 3HAK, TOPSAKOBBIA HOMEp, MEPHUO, TPYIIA, MOATPYIA, OTHOCUTEIIbHAS aTOMHAs Macca, CTPOCHHE aToMa (3apsij sjpa,
YHCJI0 TPOTOHOB M HEHTPOHOB B si/Ipe, 00IIEe YKCIIO AIEKTPOHOB, PacIpeieIeHUE SJICKTPOHOB TI0 AJICKTPOHHBIM CIIOSIM, TPOCTOE BEIIECTBO, POpMyIa,
Ha3BaHWE W THUI BBICIIETO OKCUA U TUIPOKCH/IA, JIETYyYero BOJOPOAHOTO COSTUHEHHUS (/IS HEMETAILJIOB));

- XapakTepu3oBaTh OOIIME XUMHYECKUE CBOMCTBa aM(OTEPHBIX OKCHIOB U THUAPOKCHIIOB, MPHBOIMTH MPUMEPHI PEAKIUi, MOITBEPKIAIOIINX
XUMHUYECKHE CBOMCTBA aM(POTEPHBIX OKCHUJIOB U THAPOKCHUIOB;

- IaBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKIUil 110 YHCIY U COCTABY MCXOJHBIX BEIIECTB U MPOJYKTOB PEAKIIUU; TEILIOBOMY 3G (EKTY; HAPABICHUIO
MIPOTEKAHUS PEAKITNH; H3MCHCHHIO CTEIICHEH OKHMCIICHUS DJIEMEHTOB; arperaTHOMY COCTOSIHHEO HCXOJIHBIX BEIIECTB; YYACTHIO KaTallu3aTopa;

- OOBACHATH W TPUBOAHWTH MPHUMEPHI BIUSHUSA HEKOTOPBIX (aKTOpPOB (MPHPOAA pEearupyrolIuxX BeHIeCTB, KOHIIEHTpAallMs BEIIECTB, JIaBICHUE,
TEeMIIEpPaTypa, KaTaau3aTop, MOBEPXHOCTh COMPUKOCHOBCHHS PEaruPYIOIINX BEIIECTB) HA CKOPOCTh XMMHUYECKUX PEAKIIHN;

- HaOJII0/1aTh U OIKCHIBATh YPABHEHUS PEAKIIUI MEKTY BEIIECTBAMH C MMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKA U SI3bIKA XUMUHU;
IMPOBOAWTL OIBITHI, TOATBCPXKAAIOIIUC XUMUYCCKUEC CBOICTBa aM(l)OTepHI)IX OKCHAOB U TUAPOKCHUIOB; 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU pCaKknuuun
OT pa3nuuHBIX (aKTOpOB (MPUPOAA PEArupyrolIuX BEIIECTB, KOHIIEHTpAllMs BEIIECTB, NaBJICHHE, TeMIepaTypa, KaTalu3aTrop, MOBEPXHOCTh
CONPUKOCHOBEHHUS PEarupyrouux BEeIECTB).

MeTaﬂpe}]MeTHbIe pe3yJbTaThbl oﬁyqemm

Yuawuiica oonscen ymemsn:

- OIIpeNENATh 11eJIb YUeOHOU NeSTEIIbHOCTH C MOMOIIBIO YUUTENSI U CAMOCTOATEIbHO, HCKAaTh CPEJICTBA €€ OCYILECTBICHHS, paboTas Mo MIaHy, CBEPAThH
CBOM JICHCTBUS C LIETBIO U MPU HEOOXOJMMOCTH UCTIPABISATH OIMIUOKHU C MOMOIIBIO YUUTENS U CAMOCTOSITENBHO;

- COCTaBJISITh AaHHOTAIIHIO TEKCTA;

- cO371aBaTh MOJEINHU C BBIJCIIEHUEM CYIIIECTBEHHBIX XapaKTePUCTHK O0BEKTa U MPEICTABICHUEM HX B MPOCTPAHCTBEHHO-TpapUIeCKON MIIM 3HAKOBO-
CUMBOJIMYECKOU (popme;

- OIPENENSITh BUJIBI KiIaccu(UKAIK (€CTECTBEHHYIO U ICKYCCTBEHHYIO);

OCYILIECTBIISATH NPSIMOE IeTyKTUBHOE JOKA3aTEIbCTBO.

Metamabl (14 1)



ITonoxenue merainos B [lepuoanueckoi cucreme xumudeckux aiemMeHToB 1. M. Menneneesa. Mertaimyeckas KpUCTAaUIMUECKAs PELIETKA U
MeTaJlJIn4ecKasi Xumudeckas cBsi3b. O0mue ¢puznueckue cBoiicTBa MetauioB. CIUiaBbl, X CBOMCTBA U 3HaUYE€HUE. XUMUYECKUE CBOWCTBA METAILJIOB KaK
BOCCTAHOBHUTEJICH, a TAK)KE€ B CBETE UX IMOJIOKEHHS B AJIEKTPOXMMUYECKOM Py HANpspKeHHH MetayuioB. Koppo3us MeTamioB U ciocoObl O0pbOEI ¢
Hel. Metamibl B ipupoze. O0miue crnoco0bl UX MOTYYSHHS.

OO01mas XxapakTepUCTHKa MIETOYHBIX MeTaJUIOB. MeTtasuibl B ipupoje. Oomume crocoOsl ux nonydenus. Ctpoerre aromoB. L{enounbie MeTaIbI
— MpocCThIe BemiecTBa. BakHel e coeAMHEHNS EIOYHBIX METAJUIOB — OKCHJIbI, THAPOKCUIBI U COJH (XJIOPHUAbI, KapOOHATHI, CYIb(daThl, HUTPATHI),
UX CBOWCTBA U IPUMEHEHHUE B HApOJHOM Xo3siicTBe. Kanuiinple ynoOpenus.

OO61mas xapakTepuCTHKa 3JIEMEHTOB TNIaBHOUM noArpymisl 11 rpymmer.

Crpoenue aromoB. lllenouyHo3emenbHble MeTallbl — IPOCThIE BellecTBa. BakHelllne COeIMHEHHUs ILEI0YHO3EMENIbHBIX METAJIJIOB —
OKCH/JIbI, TUAPOKCUABI M CONH (XJIOpUIbI, KapOOHATHI, HUTPATHI, CyIb(aTsl, pocharTsl), UX CBONCTBA U IPUMEHEHHE B HAPOJHOM XO3SICTBE.

ATOMAHUHA.

Crpoenue aToma, GU3NIECKHUE M XUMHUUECKUE CBOMCTBA MPOCTOro BemecTBa. COSIMHEHUS IFOMUHUS — OKCHJI M TUAPOKCHI, UX aM(OTEPHBIN
xapaktep. Baxueimue conu antomunus. [I[pumenenne antoMUHUS U €r0 COEUHEHU.

Keneso.

Ctpoenue aToma, puU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTOro BemlecTa. | enernyeckue psaasl Fe+2 u Fe+3 .

Baxweitimme conu xenesa. 3HaUCHHUE jKeJle3a U €r0 COSTUHEHUM JIJIsl TPUPOABI U HAPOIHOTO XO35HCTBA.

IIpeaMeTHbIE pe3ybTAThI 00yUeHHsI
Yuawuiica oonscen ymemsn:

- UCNOJb30BaTh MpPHU XAPaKTEPUCTUKE METAJUIOB M MX COCAVMHEHMH IMOHATHUA: «METAJUIBD», «Psifi aKTUBHOCTH METAJUIOB), «ILEIOYHBIE METAJLIbDY,
«ILEJIOYHO3EMENIbHBIE METaJUIbl», HCIOJIb30BaTh MX IPU XapAKTEPUCTHUKE METAUIOB; JaBaTh XapaKTEPUCTUKY XUMHUYECKHX AJIEMEHTOB-METAJLIOB
(LIIEIOYHBIX METaIOB, MarHus, KajibllMs, JIIOMUHUS, jKele3a) Mo UX MosiokeHuto B Ilepuonmueckoil cucreme xumuueckux ssnemeHToB J[. .
MenpeneeBa (XMMHUYECKUN 3HAK, MOPSAIKOBBIM HOMEp, MEPUOJ, TpyIa, NOJArPyIa, OTHOCUTEIbHAs aTOMHAas Macca, CTpOeHUe aToMa (3apsn aapa,
YHUCIO MPOTOHOB M HEWTPOHOB B sijpe, 0OOIee YHCIO AJIEKTPOHOB, PACHpPEICNICHHE AJIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM), TPOCTOE BEIIECTBO,
¢dbopMyIa, Ha3BaHUE U TUII BBICILIETO OKCUIA U THJIPOKCUIA);

- Ha3bIBaTh COEAMHEHUS METAIJIOB U COCTABIATH UX (POPMYIIBI 110 Ha3BAHUIO;

- XapaKTepu30BaTh CTPOEHHE, O01IIe PU3NUECKIEe U XMMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJLIOB;

- 00BSACHATH 3aBUCUMOCTb CBOMCTB (MJIU MPEAICKA3bIBaTh CBOMCTBA) XUMUYECKUX 3JIEMEHTOB-METAIJIOB (PaJNyC, METAJIMUYECKUE CBOMCTBA 3JIEMEHTOB,
OKHUCJIUTEIHHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX MMM COEIMHEHUH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX OKCHIOB H
THJIPOKCHUJIOB, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT MosoxkeHus B [lepnonnyeckoil cucteme xuMmuueckux aiuemenToB 1. M. Menneneesa;

- ONMCHIBATh OOIINE XUMUYECKUE CBOMCTBA METAIIOB C TOMOIIBIO €CTECTBEHHOIO (PYyCCKOTO MIIM POJHOIO) A3bIKA U SI3bIKA XMMUHU;



- COCTaBJISITh MOJIEKYJISIpHBIC YPAaBHEHHUS PEaKLUi, XapaKTepU3yIOINX XUMUYECKHE CBOMCTBA METAUIOB M MX COCIMHEHUMN, a TaKKe 3JIEKTPOHHbIC
YpaBHEHHUS [IPOLIECCOB OKHUCICHUS-BOCCTAHOBIICHUS, YPABHEHHUS SIEKTPOIUTUYECKOM TUCCOLMALINU; MOJIEKYJIIPHBIE, TIOJHBIE U COKPALICHHbIE HOHHBIE
YpaBHEHHUsI peaKkLuil C y4acTUEM JIEKTPOJIUTOB;

- yCTaHaBJIMBAaTh IPUUYUHHO-CIICJCTBEHHBIE CBSA3H MEXIY CTPOSHUEM aToOMa, XUMUYECKOM CBA3BIO, TUIIOM KPUCTAJUIMYECKOM PEIIeTKH METalIOB U UX
COCTMHEHUH, UX O0IUMHU (PU3HUECKUMU U XUMUYECKUMU CBOWCTBAMU;

- OINUCHIBATh XMMHUYECKHE CBOWMCTBA HIEIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJUIOB, a TaKKe AJIOMHHHS M JKele3a M MX COEIMHEHUN C MOMOIIBIO
€CTECTBEHHOI0 (PYCCKOTO HJIM POJIHOTO) SI3bIKA U SI3bIKa XUMUU;

- BBINIOJIHATH, HAOTIOAATh U OMKUCHIBATH XUMUYECKUI KCIIEPUMEHT 10 PACIIO3HABAHUIO BAKHEHIIINX KATHOHOB METAJUIOB, THIPOKCU/I-HOHOB;

- OKCIIEPUMEHTAIILHO UCCIIEI0BAaTh CBOWCTBA METAJJIOB U UX COEAMHEHUH, pellaTh SKCIIEPUMEHTANIbHBIE 33/1a4H 110 TeMe «MeTaiibly;

- OIUCBIBATh XUMHUECKUN HKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

- POBOJUTH PACYETHI 0 XUMHUYECKUM (OPMYJIaM U YPaBHEHUSAM PEaKIHU, TPOTCKAIONINX C y4aCTHEM METAJLIOB M UX COSAMHEHUH.
MertanpeaMeTHble pe3yJabTaThl 00y4eHus!

Yuawuiica oonocen ymems:

- paboTaTh M0 COCTABICHHOMY IUIaHY, UCIOIb3Ys HApSly C OCHOBHBIMU U JIONOJHUTENIbHBIE CPEACTBA (CIIPABOUHYIO JTUTEPATYpPy, CIOKHBIE MPUOOPHI,
cpernctBa UKT); ¢ momMoIibio yuuTenss OTOuparh sl pelieHrs yueOHbIX 3a7a4 He0OXOAMMBIC CIOBapH, YHIIUKIIONEINH, CIIPABOYHUKH, HICKTPOHHbBIE
JTUCKH;

- COIOCTABJISITh U OTOMPATh UHPOPMAIIUIO, MOTYUYEHHYIO U3 PA3JIMYHBIX UCTOYHUKOB (CIOBApU, SHIUKIONEINHU, CIIPABOUYHUKH, DJIEKTPOHHBIE THUCKH,
cetb HTEpHET);

- IPEICTaBIATH HHPOPMAIIUIO B BUE TaOJIHII, CXeM, OTIOPHOTO KOHCIIEKTa, B TOM UucIie ¢ mpuMeHnenueM cpencts UKT;

- 0OpMJIATH CBOM MBICIIA B YCTHON M MHUCHMEHHOW PEUU C YYETOM CBOMX YUYEOHBIX U )KM3HEHHBIX PEUEBBIX CHTYAIIU, B TOM YHCIIEC C IPUMEHEHUEM
cpencts UKT;

- COCTaBJIATH PELICH3HUIO Ha TEKCT;

- OCYIIECTBIISATH 1I0KAa3aTEIbCTBO OT IPOTUBHOTO.

IIpakTukym 1. CBoiicTBa MeTAJUIOB U HX COeAUHEHHI (2 1)

1. OcymecTBieHne NEMOYKA XMMAYECKUX MpeBpaiieHui. 2. [Tonyyenne u cBoOMCTBa COEIMHEHUN METaUIOB. 3. PellieHne s3KCnepuMeHTaIbHBIX 3a/1a4
Ha pacliOo3HaBaHUE U MOJYYECHHUE COEAUHEHUI METaJIOB.

IIpeameTHbIE pe3yJbTaThl 00yUYECHUS

Yuawuiica oonscen ymemsn:

- oOpamiatbes ¢ 1abopaTOpHBIM 000PYIOBAHUEM U HarpeBaTeIbHBIMU MPUOOPaMH B COOTBETCTBUU C MPaBUJIaMH TEXHUKU O€30M1aCHOCTH;

- HaOJII0/1aTh 33 CBOMCTBAMH METAJNIOB M MX COCTUHEHHH U SIBICHUSMU, POUCXOASIIUMU C HUMU;

- OIUCBIBATh XUMHUECKUN IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) SI3bIKA U SI3bIKA XUMUU;

= JIe71aTh BBIBOJBI 10 PE3YIBTATAM IIPOBEAEHHOIO 3KCIIEPUMEHTA.

MeTanpeamMeTrHbie pe3yJibTaThl 00y4eHUs



Yuawuiica oonocen ymemo:
- ONpeAENATh, UCXO0s U3 y4eOHOU 3a1auu, He00X0AUMOCTh MCIIOJIb30BaHMsI HAOMIOCHUS WIN SKCIIEPUMEHTA.
Hemetamabl (25 4)

OOmast xapakTepuCcTUKa HeMeTauloB: mnojoxeHue B [lepuoanueckoil cucreme xumuyeckux uiemeHTtoB JI. M. MenneneeBa, ocoOeHHOCTH
CTPOEHMSI aTOMOB, IEKTPOOTpHULaTENbHOCTh (D0) KakMepa «HeMETAIMYHOCTHY, psan 0. Kpucrammueckoe cTpoeHne HEMETAUIOB — IPOCTHIX
BeniecTB. Ayutorponus. dusndeckue cBoMCTBa HeMETaIOB. OTHOCUTEIBHOCTD IMTOHATHI «METAIUD U «HEMETAILI».

Bonopon. Ilonoxenue Bogopona B llepuoaunueckoit cucreme xumuueckux sneMeHtoB [[. M. MenaeneeBa. CTpoeHue aromMa U MOJIEKYJIBL.
Du3nyecKkue U XMMUYECKHE CBOMCTBA BOJOPO/Ia, €T0 MOIYYEHHE U IPUMEHEHUE.

Boga.

Crpoenne Mmozekyinbl. Bomopoanas xumuueckas cBs3b. Du3nueckue CBOMCTBa BOJbl. AHOMAJIMM CBOWCTB BOJbL. [HIpo¢uibHble U
ruapodoOHbIe BelecTBa. XHWMHUYECKHE CBOWCTBAa BOIbL. KpyroBopoT Boasl B mpupoje. Bomooumcrtka. Aspaunus Boabl. BbITOBBIE (QHIBTPHL
MunepanbpHble BOAbL. JJMCTHIIIIMPOBAaHHAS BOJA, €€ ITOJIyYEHHE U IPUMEHEHUE.

OO0m1as XxapakTepucTHKa rajJoreHoOB.

Crpoenune atoMoB. IIpocTble BemecTBa 1 OCHOBHBIE COCIMHEHUS TAJIOTEHOB, UX CBOWCTBA.

Kpatkue cBenenus o xaope, 6pome, Gprope u ione. IlpuMenenune rajoreHoB U UX COEIMHEHUHN B HAPOJIHOM XO03HCTBE.

Cepa.

CrpoeHue aroma, aulOTponus, CBOMCTBa M mpuMeHeHHe pomoOuueckoil cepbl. Oxcuabl cepbl (IV) m (VI), ux nomydenue, cBoiicTBa u
npuMeHeHne. CepHasi KUCIIOTa U €€ COJIM, UX IPUMEHEHHUE B HAPOJHOM X03s1icTBE. [Ipon3BOACTBO CEpHOM KUCIOTHI. A30T.

CrpoeHne aToMa U MOJIEKYJIbl, CBOMCTBA MPOCTOr0 BEIEeCTBA. AMMMAK, CTPOCHUE, CBOWCTBA, MOJIy4YeHHEe U npuMeHeHne. Coilu aMMOHUS, X
cBoiicTBa u mpumenenue. Oxcunpl azota (1) u (IV).

A30THas KHUCIIOTa, €€ CBOMCTBa M NMpuUMeHeHue. HuTpaTtbl M HUTPUTHI, IpoOIeMa UX COJEpKaHHUA B CEJIbCKOXO3AHCTBEHHOM MpPOIYKIIMH.
Azotable ynoopenus. Docdop.

Crpoenue aTroma, aJUIOTpONHMs, CBOMcTBa Oenoro m kpacHoro ¢ocdopa, ux npuMmeHeHue. OCHOBHbIE coefuHeHus: okcul ¢ochopa (V) u
oprodocdopras kucnorta, hpocharel. DochopHbie yanoOpeHusi.

Yraepon.

CtpoeHue aToMa, aljIoTpoIus, cBoiicTBa Moaudukanui, npumenenue. Okcunel yraepoaa (II) u (IV), ux cBoiicrBa u npumenenue. KapboHaTsr:
KaJIbLIUT, CO/A, OTAlll, UX 3HAYEHHE B IPUPOJIE U JKNU3HM uesioBeka. KpemHuil.

CrtpoeHue aToMa, KpHUCTaNIMYECKUH KpeMHHUMH, ero cBoiictBa u mnpumeHenue. Oxcupa kpemuus (IV), ero mpupojHbie pa3HOBHIAHOCTH.
Cunukatel. 3HaU€HUE COEAMHEHNI KPEMHUS B )KUBOM M HEXKUBOM npupoze. [ToHsTHE 0 CHIIMKaTHON POMBIIIEHHOCTH.

IIpenmeTrHble pe3yJbTaThl 00yYeHHUs

Yuawuiica oonrcen ymems:
- HUCIOJB30BaTh MPHU XAPAKTEPUCTUKE METAJUIOB U HUX COCIUHEHHM TOHSTHUS: «HEMETAJUIbD), «TaJIOTeHbD», «AJUIOTPOIHBIE BHUIOW3MEHEHUS»,
«OKECTKOCTb BOJIbI», «BPEMEHHAsI )KECTKOCTh BOJIbI», «IIOCTOSIHHAS )KECTKOCTH BOJIBI», «00MIast 3KECTKOCTh BOJIBI;



- 1aBaTh XapaKTEPUCTUKY XUMHUIECKHUX JJIEMEHTOB-HEMETAIUIOB (BOIOPO/a, TAJIOTCHOB, KHCIIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS) IO HX
nonoxxkeHuto B Ilepuogndeckoit cucreme xumudeckux anemeHToB JI. M. MeHneneeBa (XMMHUYECKHM 3HAK, MOPSIAKOBBIM HOMEp, MEpPUO, TPyIIa,
MOATPYIIa, OTHOCUTENbHAS aTOMHAs Macca, CTPOCHHE aToMa (3apsii sapa, YHUCIO MPOTOHOB U HEUTPOHOB B siApe, OOIIEe YHCIO SJICKTPOHOB,
pacnpezielieHue AJIEKTPOHOB MO AJNEKTPOHHBIM CII0SIM), IPOCTOE BEUIECTBO, (popMyra, Ha3BaHUE M THI BBICHIETO OKCHAA U THAPOKCUAA, popmyna u
XapakTep JIETy4ero BOJOPOAHOIO COETUHEHU);

- Ha3bIBaTh COCIMHEHUSI HEMETAJVIOB M COCTABIISITH UX (POPMYJIBI [10 HA3BAHUIO;

- XapaKTepU30BaTh CTPOCHHE, 00ITHe PU3NIECKIEe U XMMHUECKHUE CBOMCTBA MPOCTHIX BEIICCTB-HEMETAIIIOB;

- OOBSICHATH 3aBUCUMOCTb CBOMCTB (MJIM MpPENCKa3blBaTh CBONCTBA) XMMHUYECKHX SJIEMEHTOB-HEMETAIUIOB (paJnyC, HEMETaNIMYeCKUe CBOMCTBA
AJIEMEHTOB, OKHUCIUTEIbHO-BOCCTAHOBHUTEIILHBIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX MMH COEAMHEHUN (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX
OKCHJIOB U THJIPOKCHJIOB, JIETyYUX BOJOPOJHBIX COEIUHEHUH, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOWCTBA) OT MoJIokeHHUs B llepmonmyeckoii
cucteMe xuMuueckux snemenToB . . Meneneena;

- OIUCBIBATH OOIIME XUMUYECKHE CBOMCTBA HEMETAUIOB C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

- COCTaBJISITb MOJICKYJISIPHBIE YPABHEHHS PEAKIIUN, XapaKTEPHU3YIOIINX XUMUYECKHE CBOMCTBA HEMETAIUIOB U UX COCAUHEHUH, a TaKkKe IJIEKTPOHHBIE
YpaBHEHUSI ITPOLIECCOB OKUCIICHHUSI-BOCCTAHOBIICHHUSI; YPABHEHHUSI SJIEKTPOIUTHUECKON TUCCOLMALUN; MOJIEKYIISIPHBIE, TIOJIHBIE U COKPAILLEHHBIE HOHHbIE
YpaBHEHHUS PEAKIIHI C yHaCTHEM DJICKTPOJIUTOB;

- YCTaHAaBJIMBATh MPUYUHHO-CIIEICTBEHHBIE CBA3M MEXYy CTPOCHUEM aTOMa, XUMUUYECKOW CBS3bI0, TUIIOM KPUCTAJNIMYECKON PEIIETKH HEMETAIJIOB U
WX COCIMHEHUM, UX OOIMMHU (HU3NIECKUMU U XUMUYECKUMHU CBOWCTBAMH;

- OMHCHIBATh XMMHYECKHE CBOWCTBA BOJOPOJa, TaJIOT€HOB, KHCIOpOJAa, cepbl, a3ora, (ocdopa, rpadura, anmmasa, KpeMHUS U HX COSAMHEHUN C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UITM POJIHOTO) A3BIKA U S3bIKA XUMHUH,

- OIUCHIBATH CIIOCOOBI YCTPAHEHUS KECTKOCTU BOJIBI U BBITIOJIHITH COOTBETCTBYIOIINNA UM XUMUYECKUM SKCTIEPUMEHT;

- BBITIOJIHSTH, HAOIIOAATh M ONMUCHIBATH XUMHYECKH SKCIIEPUMEHT IO Paclo3HABaHUIO HOHOB BOJAOPOJa U aMMOHHS, CyibdaT-, KapOoHaT-, CUITUKAT-,
dbocdar-, xmopu-, OpoMu-, UOAUI-UOHOB;

- SKCIEPUMEHTAIBHO UCCIEA0BATh CBOMCTBA METANIOB U MX COCIMHEHUM, PeIIaTh SKCIIEPUMEHTANIbHbBIE 3a/1auu 110 TeMe «HemeTabiy;

- OTTUCHIBATh XUMUYECKUNA IKCTIEPUMEHT C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HJIM POJTHOTO) SI3bIKA U SI3bIKA XUMUH;

- IPOBOJUTH PACYETHI 0 XUMUYECKUM (HOPMYJIaM U YPaBHEHHSIM pEaKIUid, MPOTEKAIOIINX C y4aCTHEM HEMETAIIJIOB U UX COSAMHECHUN.
MeranpeamerHslie pe3yabTaTbl 00y4eHH s

Yuawuiica oonscen ymemsn:

- OPTaHHU30BBIBATh YUeOHOE B3aMMOJICHCTBHE B TPYIIIE (PACIPEACIATh POJIH, JOTOBAPUBATHCS IPYT C APYTOM U T. 11.);

- IpeABUACTH (TIPOTHO3UPOBATH) MOCEICTBUS KOJUIEKTUBHBIX PEIICHU;

- IOHUMATh MPUYUHBI CBOETO HEYCIIeXa U HAXOUTh CIIOCOOBI BBIXO/a U3 ITOW CUTYAIUH;

B JIMAJIOTE C YYUTENEM yYUTHCS BHIPAOATHIBATH KPUTEPUU OLEHKU U OMPEAETATh CTENEHb YCIEITHOCTH BBITIONHEHUSI CBOEH pabOThl M pabOTHI BCEX,
HCXOJISl U3 UMEIOIUXCSI KPUTEPUEB, COBEPILIEHCTBOBATh KPUTEPHUH OLIEHKH U MOJIb30BATHCS UMU B XOJI€ OLIEHKH U CAMOOIICHKH;

- OTCTAauBaTh CBOIO TOUKY 3PEHUS, APTYMEHTHUPYSI €€;



- MOJITBEPKAATh apryMEHTHI (pakTamu;

- KPUTUYHO OTHOCHUTBCSI K CBOEMY MHEHHIO;

- CIIYIIATh IPYTHX, BITaTHCS IPUHUMATH IPYTYIO TOUKY 3pEHUs, OBITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PEHUS;
- COCTaBIIATh pedepar 1o onpeneneHHon popme;

- OCYILIECTBJIATh KOCBEHHOE PA3ACIIUTEIBbHOE JOKA3aTEIbCTBO.

IIpakTukym 2. CBoiicTBa coefuHeHHIT HeMeTaL10B (3 1)

1. Pemenue skcrepuMeHTanbHbIX 3a/1a4 1o Teme «lloarpymnna rajoreHosy. 2. Pemenue sxcriepuMeHTanbHbIX 3a7a4 no Teme«lloarpynmna kuciopoaa.
3. Pemenue skcriepuMeHTaNbHBIX 3a7a4 1o teme «lloarpynmna azortay. 4. Pemenue skciepuMeHTaNbHBIX 3a1a4 1o teMme «lloarpynmna yriaeponay». 5.
[Tonyyenue, cobupaHue 1 pacro3HaBaHHE I'a30B.

IIpeameTHBbIe pe3yabTaThl 00y4eHHUs

Yuawuiica oonocen ymems:

- oOpaniatbes ¢ 1a0opaTOpHBIM 000PYIOBAHUEM U HarpeBaTeIbHBIMU MPUOOPAMH B COOTBETCTBUU C MPaBUIIAMH TEXHUKU O€30MaCHOCTH;
- Ha0JIFO/1aTh 32 CBOMCTBAMH HEMETAJNIOB Ml MX COCTUHCHUM U SBJICHUSMHU, POUCXOISAIITIMH C HUMHU;

- OIUCBIBATh XUMHUECKUN HKCIIEPUMEHT C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOIO MM POJIHOTO) A3BIKA U S3bIKA XHUMHH,

- JIe7IaTh BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.

MeTanpeamMeTHblie pe3yJabTaTbl 00y4eHHU s

Yuawuiica oonscen ymems:

- OTIPEACIIATh, UCXOS U3 yueOHOM 3a7aur, HEOOXOIUMOCTh UCTIOJIb30BaHUS HAOIIOACHUS HIIH SKCTICPUMEHTA.
O060061eHNe 3HAHMI 10 XUMMU 32 KYPC 0CHOBHOI1 miKkoJbl. [loaroroBka k npome:kyrounoi arrecramuu (10 u)

- Ilepuonnueckuii 3axkoH u Ilepuonmueckas cucremMa xumuueckux dsieMeHToB [[. M. MenaeneeBa. du3nyeckuii CMBICT IOPAIKOBOIO HOMEpa
3JIeMEHTa, HOMEPOB TEpHOJa M TPYMIbl. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB AJIEMEHTOB M MX COCIMHEHHM B MepuUoAax W TPyHmax B CBETE
MPEJCTABICHUN O CTPOCHUU aTOMOB JIEMEHTOB.

- 3HaYeHHUEe NEePUOANYECKOr0 3aKOHA. BUIbI XMMUYECKUX CBS3€M U TUIBI KPUCTAJUIMYECKUX PEIIETOK. B3aMMOCBA3b CTPOCHUSI U CBOMCTB BEIIECTB. - -
Krnaccudukanus XuMHUECKUX peakIUi Mo pa3INYHbIM MPU3HAKaM (YHCIIO U COCTaB Pearupyroiux U 00pa3yroIuXcs BEIIECTB; HaTndne

rpaHuIbl pasaena (as; TermioBoi 3G ¢eKT; U3MECHEHWE CTEIEHEH OKHUCICHHMs aTOMOB; HCIIOJb30BaHHME KaTajau3aTopa; HampaBiICHHE MPOTCKAHHS ).
CkopocTh XMMHUYECKUX peakiuuid M (paxTopsl, Biusiomue Ha Hee. OOpaTUMOCTh XMMHUYECKUX PEAKIUNA M CIOCOOBI CMEIICHUS XHUMHYECKOTO
paBHOBECHS.

- [IpocThie u cinoxHble BemecTBa. Merasuibl 1 HeMeTallIbl. [ eHeTnueckre pspl MeTajlia, HeMeTauia U IepexoaHoro Metamia. OKCUAbIM THAPOKCH b
(ocHOBaHMsI, KHCIOTHI, amM(OTepHBbIE THAPOKCHABI), coiau. WX cocraB, kimaccuukanus W OOIIHE XHMHYECKHE CBOWCTBA B CBETE€ TCOPHH
AJIEKTPOJIUTUYECKON JUCCOLUALINH.

JIMYHOCTHBIE Pe3yJbTATHI 00yUYeHU s



Yuawuiica oonocen:

- 3HaTh ¥ IIOHUMAaTh: OCHOBHbIE HCTOPUYECKUE COOBITUS, CBA3aHHBIE C Pa3BUTHEM XMMHUU U OOLIECTBA; TOCTHKEHUS B 00JIACTH XUMHUH U KYJIbTypHbIE
TpagulK (B YaCTHOCTH, HAYYHBIC TPAJAMIIMU) CBOEH CTpPaHBI; OOIIEMHPOBBIC JOCTIDKEHHS B 00JACTH XMMHHU; OCHOBHBIC NMPHHLUIBI U TpaBHIIA
OTHOILIEHMS K IIPUPOJIE; OCHOBBI 3J0POBOT0 00pa3a KMU3HU U 310pOBbECOEPErarouX TEXHOIOTHIA;

- IpaBWJIa TIOBEJICHUS B UPE3BBIYAHBIX CUTYAIUSX, CBA3aHHBIX C BO3JCHCTBHEM Pa3IMYHBIX BEIIECTB; OCHOBHBIC MpaBa U OOS3aHHOCTU TPaXKAaHUHA
(B TOM 4MCIIe yJallerocs), CBA3aHHbIE C IMYHOCTHBIM, IPO(PECCHOHATBHBIM U )KM3HEHHBIM CaMOOIIPEICIIEHUEM;

- COLIMAIBHYIO 3HAUUMOCTh H COJIEpKaHue Npodeccuii, CBA3aHHBIX C XMMHUEH;

- UCIBITHIBATh: YyBCTBO T'OPJOCTH 32 POCCHUMCKYIO XMMHMUYECKYI0 HAyKy U YBaXCHHE K MCTOPUM €€ DPa3BUTHUSA; YBAKEHUE U NPUHATUE JOCTUKCHHUU
XUMHH B MUDE; JTF000Bb K IPUPOJIE; YBAKEHUE K OKPYKAIOLIUM (ydal[UMCsl, YIUTENSAM, POJUTENSIM U JIp.) — YMETh CIIYIIATh U CIBIIIATh MapTHEpA,
IIPU3HABATh IPABO KaXJOI'0 Ha COOCTBEHHOE MHEHHUE, NPUHUMATh PEIIEeHUs C Y4eTOM IO3UIUI BCeX YYaCTHUKOB; YYBCTBO MPEKPACHOTO M
ACTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEILECTB U UX IPEBPALICHUN; CAMOYBA)KEHUE U SMOLMOHAIBHO-TIOJOKHUTEIBHOE OTHOIICHHUE K
ceOe;

- NPU3HABaTh: LIEHHOCTb 3JI0POBbsl (CBOEr0 M APYTuX JtOJei); HEOOXOAUMOCTh CAMOBBIPAXKEHUS, CaMOpeaIn3aluy, COLUAIbHOIO IpPU3HAHMS;--
0CO3HaBaTh: FOTOBHOCTbH (MJIM HETOTOBHOCTb) K CAMOCTOSITENIbHBIM IOCTYNKaM U JAEHCTBUSAM, OTBETCTBEHHOCTb 33 UX PE3YJIbTaThl; TOTOBHOCTH (WU
HErOTOBHOCTB) OTKPBITO BBIPAXKaTh U OTCTAaUBATh CBOIO MO3UIIMIO U KPUTUYHO OTHOCUTHCS K CBOUM IOCTYIIKaM;

- MPOSIBJIATH: KOJIOTMYECKOE CO3HAHME; JOOPOKENaTeIbHOCTh, I0BEpUE M BHUMATEIBHOCTh K JIIOJSM, TOTOBHOCTh K COTPYAHHUYECTBY U ApYKOe,
OKa3aHUIO TMOMOIIM TEM, KTO B HEH HyXKJaeTcs; O0OOOLIEeHHBIM, YCTOWYMBBIM M W30UpATEIbHBIA I103HABATENbHBIA WHTEPEC, WHULUATUBY U
T0003HATENFHOCTh B U3YUYE€HUHM MUpPA BEIIECTB M PEaKIHii; [1eJIeyCTPEeMICHHOCTh U HACTOWYMBOCTh B JIOCTHXKEHHUU 1IeJIeH, TOTOBHOCTD K IPEO0JI0JICHHIO
TpyAHOCTEH; yOeXKIEHHOCTh B BO3SMOXHOCTH IO3HAHMSI PUPO/IbI, HEOOXOAUMOCTH Pa3yMHOI'0 UCIOIb30BAHUS JOCTHIKEHUM HAyKH M TEXHOJIOTHH IS
pa3BUTHs 00IIECTBA;

- YMETb: YCTAaHABJIMBATh CBSA3b MEXIY LIENbI0O M3YyYEHUsS XUMHHM M TEM, JJIS 4ero OHA OCYIIECTBIISETCS (MOTHBAMM); BBINOIHATH KOPPUTHUPYIOILYIO
CaMOOIICHKY, 3aKJIIOYAOIIYIOCSI B KOHTPOJIE 3a MPOLIECCOM M3YUYEHHS] XMMUU U BHECEHUH HEOOXOIMMBIX KOPPEKTHBOB, COOTBETCTBYIOLIUX 3TanaM U
croco0aM M3y4eHMs Kypca XMMUU; BBIMOIHATh PETPOCHEKTHUBHYIO CAMOOIICHKY, 3aKJII0YAIOIIYIOCs B OL[EHKE Ipoliecca U pe3ysbTaTa U3yuyeHus Kypca
XUMHUU OCHOBHOM IIKOJIBL, ITOABEACHUN UTOTOB HA OCHOBE COOTHECEHMS LIEJIEN U PE3yJIbTaTOB;

- CTPOUTDH JKU3HEHHBIE M MPO(ECCHOHAIBHBIE TUIAHBI C YYETOM KOHKPETHBIX COLMATbHO-UCTOPUUYECKUX, MOJTUTHUYECKUX U IKOHOMHUYECKHX YCIOBMIA;
OCO3HaBaTh COOCTBEHHbIEC [IEHHOCTH U COOTBETCTBHE UX NMPUHUMAEMBIM B JKU3HM PELIEHUSM; BECTH JHAJIOT HA OCHOBE PABHOIPABHBIX OTHOILIEHUH U
B3aMMHOTO YB@)KEHUS; BBIJCNATh HPABCTBEHHBIM ACMEKT MOBEAECHUS M COOTHOCUTH MOCTYNKHM (CBOM M JIPYTUX JIOJeH) M COOBITHS C HPUHSTHIMU
STUYECKHMH HOPMaMH; B IIPE/IeNIaX CBOMX BO3MOKHOCTEHW MPOTUBOACHCTBOBATh JEHCTBUSM U BIUSHHUSIM, PEICTABISIOIINM YIPO3y )KU3HH, 310POBBIO
1 0€301acCHOCTH JIMYHOCTH U OOIIECTBA.



IVIAHUPYEMBIE PE3YJIbTATbBI OBYYEHUSA
BbINyCKHHUK HAYYUTCS:

* ONMCHIBATh CBOWCTBA TBEPBIX, )KUAKUX, FA3000pa3HbIX BELECTB, BBIICIAA UX CYLIECTBEHHbIE IPU3HAKY;

* XapaKTepU30BaTh BELIECTBA 110 COCTaBY, CTPOEHHMIO M CBOWMCTBAaM, YCTAHaBIUBAaTh IPUUMHHO-CIEACTBEHHBIE CBS3M MEXKIY JaHHBIMU
XapaKTepUCTUKAMHU BEILECTBaA;

* PacKpbIBaTh CMbICI OCHOBHBIX XUMHYECKHUX IOHATUH «aTOM», «MOJIEKYJIA», «XUMHUUYECKUH IEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BELIECTBOY,
«BAJICHTHOCTBY», UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMMUU;

* 1300pakaTh COCTaB MPOCTEHIINX BEIIECTB C TOMOIIBI0 XMMHUYECKHX (OPMYIT M CYIIHOCTb XUMHUYECKHUX PEAaKIHid C MOMOIIBI0 XUMHYECKUX
YpaBHEHUH;

* BBIYMCIIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, @ TAKKE MACCOBYIO JOJI0 XMMHUYECKOIO AJIEMEHTA B COCIUHEHUSAX JUIS
OLIEHKHU MX MPAKTUYECKOW 3HAYMMOCTH;

* CpaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHHUS, KUCIIOThI, COJIH;

* KJ1TacCU(hULIMPOBATH OKCH/IbI U OCHOBAHHUS IO CBOWCTBAM, KUCJIOTHI M COJIU 110 COCTAaBY;

¢ I[IOJIB30BAaThCA J'Ia60paT0prIM O60py,[[0BaHI/IeM U XUMHUYECKOMH HOCYﬂOﬁ;

* IPOBOJUTH HECJIOKHbIE XUMUYECKHE OMBITHl M HAOJIO/IEHUS 332 U3MEHEHUSIMU CBOMCTB BEIIECTB B MPOIECCE UX MPEBPAIIEHUI; cOONMI0AaTh IpaBuia
TEeXHUKH 0€30MaCHOCTH MIPU MPOBEIEHUH HAOIIOJCHUN U OIIBITOB;

* pa3nauyaTh SKCIEPUMEHTAIBHO KHUCIOTHI M HIENOYH, MOJIb3YACh MHJIMKATOPAaMHU; OCO3HABaTh HEOOXOIMMOCTh COONIOICHUS Mep 0€30MacHOCTH IpH
O0pallleHN! C KUCIOTaMH U IET0YaMHu.

* pacKpbIBaTh CMBICH Nepuogudeckoro 3akona . M. Menzeneesa;

* OIIMCBIBATh U XapaKTEpHU30BaTh TAOINYHYIO (HOPMY NEPUOANYECKON CUCTEMbl XUMUYECKHX JIEMEHTOB;

* XapaKTepU30BaTh COCTAaB ATOMHBIX SACP U PACHPEACIICHUE YUCIIA HJIEKTPOHOB II0 JJIEKTPOHHBIM CJIOSIM aTOMOB XMMHYECKUX JJIEMEHTOB MAJIbIX
IIEPUOJIOB NTEPUOANUECKON CUCTEMBI, a TAKKE KaJlus U KAJIbILINS;

* pa3yIM4yaTh BUJIbI XUMUUYECKOU CBSI3U: HOHHYIO, KOBAJICHTHYIO IIOJIAPHYIO, KOBAJICHTHYIO HENOJISIPHYIO U METAJIMYECKYIO;

* 1300paXkaTh 3JIEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 00Pa30BaHHBIX XUMUUYECKHUMHU CBSI3IMHU PA3HOTO BU[IA;

* BBIABJIAITH 3aBUCUMOCTb CBOMCTB BELIECTB OT CTPOCHUS UX KPUCTALUIMYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUIMYECKUX;

* XapaKTepU30BaTh XMMHUYECKUE JIEMEHTHI U X COEIMHEHHSI Ha OCHOBE MOJIOKEHUSI 3JIEMEHTOB B MEPUOJUUYECKON CUCTEME U OCOOEHHOCTEN CTPOEHUS
HX aTOMOB;

* XapaKTepU30BaTb HAyYHOE M MHMPOBO33PEHUYECKOE 3HAYECHHE NEPUOJNYECKOrO 3aKOHA W TNEPHOJUYECKONM CHCTEMBl XHMHYECKUX JJIEMEHTOB
J1. 1. MenneneeBa; * 00BbACHATh CyTh XMMUYECKHUX MPOLIECCOB M UX MPUHLIUIUAIBHOE OTIMYHE OT (PU3NYECKHX;

* Ha3bIBaTh IPU3HAKHU U YCJIOBUS NPOTEKaHUS XUMHUYECKUX PEAKIUI;

* YCTAQHABJIMBATh MPUHAIICKHOCTh XUMHUECKONW pEaKIMH K OMpeAeIEHHOMY THITY IO OJHOMY M3 KJIACCH(PMKAIMOHHBIX MPHU3HAKOB: 1) MO Yucity u
COCTaBY MCXO/HBIX BEIIECTB U MPOAYKTOB PEAKIIMHU (PEAKLIUU COCAMHEHUS, pa3JI0KEHNUs, 3aMEIeHUs] 1 0OMEHa); 2) MO BBIIEICHUIO WM MOTJIOLICHUIO



TEIUVIOTHl (peakUuu SK30TEPMHUYECKUE M DHJIOTEPMHUYECKHE); 3) IO M3MEHEHHIO CTEIEHEW OKHCIEHUS XUMHYECKHX JJIEMEHTOB (peaKluu
OKHCJIUTEIHHO-BOCCTAHOBUTEIIBHEIE); 4) TI0 00PaTUMOCTH Tporiecca (peakiuu o0paTuMbIe U HEOOpaTUMEIE);

* COCTaBIIATh YPABHECHUS JIECKTPOIUTHUECKON AUCCOIUAIINY KUCIIOT, IEJI0YeH, COJel; MOTHbIE U COKpaIIEHHBIC HOHHBIE YPaBHEHUS PEaKINili 0OOMeHa,
YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUL;

* IPOrHO3UPOBATh MPOAYKTHl XHMHYECKHX pEaKIMid 10 (GopMysiaM/Ha3BaHUSIM HCXOAHBIX BEIIECTB; OINPEACIATh HCXOIHBIE BEIIECTBA I10
dbopMynaM/Ha3BaHUSAM MPOJYKTOB PEAKIINH;

* COCTABJIATb YPABHEHUSl PEAKLMH, COOTBETCTBYIOIUX I10CIEIOBATEIbHOCTH ((IIENOYKE») IPEBPALIECHUI HEOPraHMYECKUX BEIIECTB PA3IUYHBIX
KJIACCOB;

* BBISIBJISITH B IIPOLIECCE IKCIIEPUMEHTA IPU3HAKU, CBUIETEIbCTBYIOLINE O IPOTEKAHUN XUMUUECKON peaKlny;

* IPUTOTOBIIATH PACTBOPHI C ONPEIEIEHHON MacCOBOIl 10JIel PaCTBOPEHHOTO BEIIECTBA;

* OIPEIENSATh XapaKTep Cpebl BOJAHBIX PACTBOPOB KUCIIOT U LIEIOYEN 110 M3MEHEHUIO0 OKPACKU UHJIUKATOPOB;

* IPOBOJIUTH KAUECTBEHHBIE PEAKIUH, TIOATBEPKAAIOIINE HAIUYUE B BOJHBIX PACTBOPAX BEIIECTB OTAEIbHBIX HOHOB

* OTIPE/ICISITh MPUHAIJIC)KHOCTh HEOPTaHWYECKUX BEIIECTB K OJHOMY M3 M3YYEHHBIX KJIACCOB/TPYII: METAJUIBI U HEMETAJUIbl, OKCHJIbI, OCHOBAHUS,
KHCIIOTHI, COJIH;

* COCTABJIATH ()OPMYITBI BEIIECTB 10 UX HA3BAHUSM;

® ONpCACIATh BAJICHTHOCTDb U CTCIICHDb OKUCJICHUA 3JICMCHTOB B BCIICCTBAX;

* COCTaBJIATh (OPMYJIBI HEOPraHUYECKHX COEAMHEHHH MO BAJIEHTHOCTSM U CTENEHSM OKUCIIEHHUS 3JEMEHTOB, a TaKXKe 3apsijiaM HOHOB, YKa3aHHBIM B
Ta0JIUIE PACTBOPUMOCTH KHCIIOT, OCHOBAHUI U COJEH;

* 00OBSCHATH 3aKOHOMCPHOCTU MU3MCHCHHA (1)I/I3I/I‘~IGCKI/IX 1 XUMHYECKUX CBOMCTB IMPOCTBIX BEIICCTB (MCTaJ'IJ'IOB n HGMCT&J’IJ’IOB) N UX BBICIIHUX OKCHIOB,
O6p830BaHHBIX QJICMCHTAMH BTOPOI'0 U TPETHETO MEPHUOIO0B;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHBIE IS TPYII OKCUIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh O0IIIMEe XMMUYECKHE CBOMCTBA, XapaKTEPHBIC ISl KAXA0T0 U3 KJIACCOB HEOPTAaHUYECKUX BEIIECTB: KHCIIOT, OCHOBAaHUM, COJIEH;

* IPUBOJIUTH MIPUMEPHI PEAKLIUA, TOATBEPKIAIOIINX XUMUYECKHUE CBOMCTBA HEOPTaHUUYECKHUX BEIIECTB: OKCUIOB, KUCJIOT, OCHOBAHHI U COJEH;
* OTIPEACIIATH BEIIECTBO-OKUCIUTEIb U BEIIECTBO-BOCCTAHOBHUTENh B OKMCIIUTEIIEHO-BOCCTAHOBUTEIHHBIX PEAKITUSX;

* COCTaBIIATh OKUCIIUTEIHLHO-BOCCTAHOBUTENBHBIN OanaHC (111 M3YYSHHBIX PEaKIUii) 10 MPeJI0KEHHBIM CXeMaM PeaKIIvii;

* MPOBOAUTH JIAOOPATOPHBIE OMBITHI, TIOITBEPKAAFOIITNE XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKHUX BEIIECTB;

BblnyCKHuK nojiyuum 603MOINCHOCHb HAYUUMDbCA?

* 2PAMOMHO 0OPAUAMBCAL C BEUJECNBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCMb COONIO0EHUS NPABUIL IKOJIOSUYECKU OE30NACH020 NOBEOEHUS 8 OKPYIIcatoueli NpUpooOHoll cpede;

* NOHUMAMb CMbBICIL U HE0OXO00UMOCMb COOMO0eHUsI NPeONUCAHUU, NPedNazaemblX 8 UHCIMPYKYUAX NO UCNONb308AHUIO NEeKAPCME, CPEOCME OblMOoBoll
Xumuu u op.;



* LUCNONB308aMb NPUOOPEeMEHHBLE KNI0Uesble KOMNEMEeHMHOCMU NPU BbINOJHEHUU UCCIe008aMENbCKUX NPOEKMO8 NO U3VHEHUI0 C80UCME, CnocoO08
NOJY4eHUs U pacnO3HABAHUS GeUleCE;

* PA36UBAMb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHONIb3YS CPEOCMBA YCMHOU U NUCLMEHHOU KOMMYHUKAYUU npu pabome ¢ mekCmamu y4eOHuKa
U OONOIHUMENbHOU JUMepamypol, CNpasoyHbIMU MAOIUYAMU, NPOAGIAMb 20MOBHOCHb K YANCEHUI0 UHOU MOYKU 3PeHuUs npu o00CyrHcoeHuu
Pe3yIbmamos 6blNOIHEeHHOU pabombl;

* 00bEeKMUBHO OYeHUBAMb UHGOPMAYUIo O eujecmeax U XUMUYEeCKUX Npoyeccax, Kpumuyecku OMHOCUMbCA K NCeBOOHAYYHOU UHGopmayuu,
Hed0b6pOCco8eCmHOlL peKiiame, Kacarweucs UCNoNb308aHUs PA3IUYHBIX 8EUeCME.

* 0CO3HABAMb 3HAUEHUE MeOPeMmUYecKUX 3HAHUL 0I5l NPAKMUYeCKOl 0esimelbHOCMU Yel08eKd;

* ONUCHLIBAMb U3VUEHHBIE 0OBLEKMbI KAK CUCMEMbl, NPUMEHSIS I02UKY CUCTNIEMHO20 AHANU3A;

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX NePUOOUHECKOU CUCTNeMbl XUMUYECKUX IIeMeHMO8 Ol 00bACHEeHUS U NPe08UOCHUSI CBOUCME KOHKPEMHbIX
gewecme;

* pazeusamsv UHDOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPEOCMEoM VenyOaeHUus 3HAHU 00 UCMOPUU CMAHOBIEHUS XUMUYECKOU HAYKU, €€ OCHOBHbIX
NOHAMUL, NEPUOOULECKO20 3AKOHA KaK 00HO020 U3 8ANCHEUUUX 3AKOHO8 NPUPOObL, d MAKHCE O COBPEMEHHBIX OOCMUNCEHUAX HAYKU U MEXHUKU.

* cocmasnisims MONeKYIApHble U NOTHbIE UOHHbIE YPABHEHUsl NO COKPAUJEHHBIM UOHHBIM YPABHEHUSIM,

* NPUBOOUMb NPUMEPLL PeaKYuUll, NOOMBEPHCOAIOUWUX CYULECNBOBAHUE 83AUMOCEA3U MEHCOY OCHOBHBIMU KAACCAMU HEOP2AHUYECKUX 8eUjeCE;

* IPOCHO3UPOBAMb Pe3YIbMAambl 8030€liCEUs PA3TUYHBIX PAKMOPO8 HA USMEHeHUe CKOPOCTNU XUMUYECKOU peakyuu,

* NPOCHO3UPOBAMb PE3VIbMAmMbl 8030€lCMEUs PA3TUYHBIX PAKMOPO8 HA CMeUeHUe XUMUYUEeCKO20 PABHOBECUS.

¢ IIPOrHO3UPOBATH XUMHUYCCKUC CBOICTBa BCIICCTB HA OCHOBC MX COCTaBa U CTPOCHUS,

® IIPOrHO3UPOBATH CIIOCOOHOCTE BCIICCTBA IMMPOABJIATE OKHUCIIMTCIBHBIC NI BOCCTAHOBUTCIIbHBIC CBOICTBA C y‘léTOM CTEIICHCH OKHCIICHUS 9JICMCHTOB,
BXOOAIIKUX B €T0 COCTAB,

® BBIBJIATH CYIICCTBOBAHUC T€HETUYCCKOM B3aMMOCBSI3H MCXKAY BCUICCTBAMU B pAAY: IPOCTOC BEIICCTBO — OKCHUI — T'MAPOKCHJ] — COJIb,

* 0P2aHU306b16AMb, NPOGOOUMD YUEeHUYECKUEe NPOEKMbl NO UCCIE008AHUIO CEOUCME 8EUieCE, UMEIOUWUX BANICHOE NPAKMUYECKOe 3HAUEHUE.
YYEBHO - METOJAUYECKOE OBECIIEYEHUE

1. IIpumepHas mporpamMmmMa OCHOBHOTO 00ITIero 00pa3oBaHusl MO0 XUMUH (0a30BBIA YPOBEHB);

2.ABtopckast  mporpamma  O.C.I'abpuensna, coorBercTBytomas @PenepanbHoMy  ['ocymapcTBeHHOMY — 00Opa3oBaTeNbHOMY  CTaHAAPTY
OCHOBHOTO 0011ero o0pa3oBaHus W JAomylieHHass MuHHcTepcTBOM oOpa3zoBanus u Hayku Poccuiickoit ®enepanuu (O.C.I'abpuensu [Iporpamma
Kypca XxumMun i 8-9 kiaccoB obmeoOpaszoBarenbhbix yupesxxaenuid / O.C.I'abpuensta. — M.: [Ipoda, 2012r.).

3. T'abpuensu O.C. Xumus. 8 kiacc: Y4ed. mist o0eoOpazoBar. yupexacHui.- 8-¢ uza., crepeotun. — M.: Jlpoda, 2004. — 208 c.: wi.



4. Tabpuensu O.C. Xumus. 9 knacc: yue0. mis obmeoopasosar. yupexaenuit /O.C.I'abpuensia. — 10-e uza., nepepad. u gom. — M.: JIpoda, 2005. —
267, [5] c.: un.

5. H.AA. CeepmioBa Xumusi «kcnecc-nuarnoctuka» 9 k i1.: MznarensctBo «Ok3amen» — M.: 2015

6.Xumus. 9 k n.: [loaroroBka k OI'D - 2017 / H.B./loponbkun, A.I'. bepexnas, T.B. Caxnena, B.A. ®eBpaneBa YueOHO-MeTOIMUECKOE ITOCOOHE —
Jlernon, PocroB-na-nony, 2017 r.

7. Xumusa. 9 — 11 k. Coopuuk onmumnuannubix 3anad / H.B.[Joponskun, A.I'. bepexxnas, T.B. CaxueBa, B.A. ®@eBpaneBa YueOHO-METOAMUECKOE
nocobue — Jlernon, Pocros-Ha-nony, 2013 T.

8. H. 1. CeepmioBa Xumus «Mroropas arrectamus» 9 x i1.: M3nmarenscTBo «Ok3amen» — M.: 2016 T

MATEPUAJIBHO - TEXHUYECKOE OCHAIIEHHUE

Jns  oOyueHuss  ydaliuxcsi  OCHOBHOM  IIKOJBI B COOTBETCTBUM ¢  TpeboBaHusMH  DenepaibHOTO  roCyAapCTBEHHOTO
00pa30BaTeNpHOr0 CTaHAapTa HeoOXOoIMMa peanu3alus JesTEIbHOCTHOTO Moaxoaa. JlesTenbHOCTHBIN MoaX0A TpeOyeT NOCTOSTHHOM OMOpHI Ipolecca
o0y4eHHs XUMHUHM Ha JEMOHCTPALMOHHBIA JKCIIEPUMEHT, NMPAKTUYECKUE 3aHATHS U JTAOOPAaTOPHBIC OIBITHI, BBIMOJHSAEMBbIE ydamumucs. Kabuner
XUMHH OCHAII€H KOMILJIEKTOM JEMOHCTPAllMOHHOTO W JabopaTopHOro oOOpyAOBaHMS 1O XHMHHM JJs OCHOBHOM Imkoibl. B kabunere
XUMHH OCYILECTBIISIOTCS KaK YpOYHas, TaK U BHEYpo4Hasi (OpMbl yueOHO-BOCIUTATENBbHON AeSITeNbHOCTU ¢ ydamuMmucsa. OcHaileHue B OoJiblieit
qacTu cooTBeTcTBYeT [lepeuHto 00opyaoBaHUs KaOWHETa XMMHUU U BKJIIOYAET Pa3jInUHbIe TUIBI CpeAcTB o0OyueHus. bonblyio yacTe 000pya0BaHU
COCTaBJISIIOT Y4EOHO-TIpaKTHUECKOe U y4eOHO-1abopaTopHOE 000PYy/IOBaHKUE, B TOM UYHCIE KOMIUIEKT HATYPAJIbHBIX OOBEKTOB, MOJEIH, TPUOOPHI U
MHCTPYMEHTBHI JUIsl IPOBEACHUS AEMOHCTPALUI U IPAKTUYECKHUX 3aHATUH, IEMOHCTPAL[MOHHBIE Ta0JIUIIbI, BU/I€0, ME/INA OCHAILICHHE.

B KOMIUIEKT TEXHUYECKUX W MH(OPMAIIMOHHO-KOMMYHHKATUBHBIX CPEICTB OOYUEHHS BXOJAT: amlmaparypa JJIs 3aliceld U BOCIIPOU3BEICHHS
ayaMo- U BHUJEOMH(POpPMAILIMU, KOMIIBIOTEDP, MYJIbTHMEANA MPOEKTOP, JOCKA C MHTEPAKTUBHOW MPUCTABKOM, KOJJIEKIHMS MEAMa-pecypcoB, BHIXOJ B
HNuTtepner.

Vcnonb30BaHue 3JEKTPOHHBIX CPEACTB 00yUEHHS MO3BOJISIOT:

aKTUBU3UPOBATH JI€ATEIbHOCTh yUAIIUXCS, OIy4YaTh 0oJjiee BBICOKHE KaUeCTBEHHbIE Pe3YyIbTaThl 00yUEHUS;

npu noarotoBke k EI'D obecrieunBaTh caMOCTOSATENIBHOCTD B OBJIAIGHUH CO/IEp’)KaHUEM Kypca.

¢dopmupoBath UKT - koMIeTEeHTHOCTb, CIOCOOCTBYIOIIYIO YCIEIIHOCTH B Y4€OHOIl 1eATeNbHOCTH;

¢dopmuposats VY /I;

HarypanbHbie 00BeKTHI

HatypanbHble 00BEKTBI, UCHOJIb3yeMble B OOYYEHHM XMMHUH, BKJIIOYAIOT B ceOs KOJJIEKIMM MMHEPAJIOB U TOPHBIX IMOPOJ, METAIJIOB U CIUIABOB,
MUHEPAIBHBIX YIOOpEHHH, MIacTMacc, Kay4yyKoB, BOJIOKOH U T. [I.

O3HakoMJIEHHE yJaluxcs ¢ 00pa3aMy UCXOIHBIX BEIIECTB, MOMYIMPOAYKTOB M TOTOBBIX M3/IEIHUNA MO3BOJISET MOIYYUTh HATJISAHOE MpeICTaBIeHue 00
ATUX MaTepuaiax, UX BHEIIHEM BH/JIE, a TAK)KE O HEKOTOPBIX (PM3UUYECKUX CBOMCTBAX.

XUMHUYECKUE PEaKTHUBBI M MAaTEPUAIIBI



OOpareHre co MHOTUMH BEIIECTBAMU TPeOyeT CTPOroro COOMIOIEHUS MPAaBUI TEXHUKU O€30MaCHOCTH, OCOOCHHO MPU BHITIOJIHEHUH OIIBITOB CAMUMHU
yuamumucs. Bece Heo6xoauMble Mepbl IPEJOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX TOKYMEHTAaX M HHCTPYKIMSAX.

Xumudeckas J1abopaTropHasi oCcyAa, anmaparbl 1 IpuOopsI

Xumuueckas Mocyza noJpas3Aeisercs Ha ABe IPYIIbI: ISl BHIIOIHEHUS OIBITOB YYAIIUMUCS U JJIEMOHCTPALIMOHHBIX OIBITOB.

[TpuGopsl, anmapaTsl ¥ YCTAHOBKH, UCIIOJIB3yEMbIE HA YPOKaX XMMHH, MTOAPA3ACISAIOT Ha OCHOBE MPOTEKAIOIINX B HUX (PU3NYECKUX U XUMUYECKUX .
Mopenu

OOBeKTaMHu MOJICIMPOBAHUS B XUMHH SIBJISIFOTCS aTOMBI, MOJIEKYJIbI, KDUCTAJUIbI, 3aBOJICKHE alIapaThl, a TAK)KE MPOUCXOISIINE TPOIECCHI.

B npenogaBanuu XMMHU HCHOJIB3YIOTCS MOJIENIN KPUCTAIUIMYECKUX PEIIETOK anmasa, rpadura, cepsl, Gpochopa, oKkcuaa yriepoja, oBapeHHOH COJIH,
Tb/1a, o/a, JKenes3a, Meid, MarHusi, Habopbl MOJIeNIel aTOMOB JIsi COCTABIICHHS IIAPOCTEPIKHEBBIX MOJIEIEH MOJIEKYI.

Yueonvie nocoous na newammnoii ocnoge

B mpornecce 00ydeHUst XUMUHM HCIIONB3YIOTCS CIIEIYIONINE TaOIUIBI TOCTOSTHHOTO KCIoHupoBaHus: «llepuonnyeckas cucteMa XUMHUYECKUX
anementoB J(.M. MenneneeBa», «Tabmuima pacTBOPUMOCTH KHUCIOT, OCHOBAaHUH M coleil», «ONEeKTPOXUMHUYECKUM psii  HanpsKeHUH
METauIoB», «KpyroBopoT BEmIECTB B MPUPOIE» U JIP.

Jli opraHuzanuy caMoCTOSTEIbHOM pabOThl ydyallMXCsl Ha ypoKaxX HCHOJb3YIOT Pa3HOOOpa3Hble NUAAKTUYECKHE MaTepualbl: TETpagu Ha
MeYaTHOH OCHOBE WJIM OTJENbHBIE pabodne JHCTHI — WHCTPYKIWHU, KapTOYKH C 33JaHUSMHU PAa3HON CTENEHU TPYTHOCTH I M3YYEHUS HOBOTO
MaTepuasa, CaMOIIPOBEPKH U KOHTPOJIS 3HAHUHN YJaIHXCS.

Jns obecrieyenust 0e3onacHOro TpyJa KaOWHETe XMMHUU UMEETCSI:

MIPOTHBOINOXKAPHBIA NHBEHTaph

anTedyky ¢ HAbOPOM MeJIMKaMEHTOB U MEPEBSI30YHBIX CPEJICTB;
WHCTPYKIIMIO TIO TTPaBHIIaM OE30MaCHOCTH TPYy/Aa ISl yJaruxcs
’KYpHaJI peruCTpallMi HHCTPYKTaXa Mo MpaBuUiIaM 0e30MacHOCTH TPYAA.



