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Pazpnen 1. IlosicHuTeIbHAS 3alIUCKA

PabGouass mporpaMMa Mo XUMHH pa3paboTaHa B COOTBETCTBHH CO CIEAYIOUUMHU
JTIOKyMEHTaMHU.

1. denepanbHOro KOMIIOHEHTa  TOCYJIapCTBEHHOI'O CTaHAapTHOTO oOpa3oBaHwsI,
yTBEpKACHHOTO TpuKazoM MunHoOpa3oBanus Poccun ot 5 mapta 2004 roma Ne 1089 «O6
YTBEPXKACHUH (eIepalbHOTO KOMIIOHEHTa T'OCYJapCTBEHHBIX CTAHJAPTOB HAYalIbLHOTO
0011ero, OCHOBHOTO M CpEAHEro 001iero o0pa3oBaHus»;

2. Tlporpamma MmO XWMHH JUIsl TOJYYCHHsS OCHOBHOTO (CpeaHero) oOpa3oBaHus (ITUCBMO
JlemaprameHTa TOCyJapCTBEHHOM MOJUTUKU M 0Opa3oBanusi MuHucTepcTBa 00pa3zoBaHus U
Hayku Poccuiickoit @eneparyu ot 07.06.2005 r. Ne 03-1263);

3. Ilpukaza MunucrepctBa oOpazoBanus u Hayku Poccuiickoit ®eneparuu ot 27.12.2011 Ne
2885 «OO0 yrtBepxkaeHUU QeAcpaNTbHBIX MEepeuHell y4eOHUKOB, PEKOMEHIOBAHHBIX
(momyIEeHHBIX) K HCIOJB30BaHHIO B 00pa3oBaTelIbHOM IIpoliecce B 00pa30BaTENIbHBIX
YUPESKICHUSAK, PEATH3YIOMUX 00pa30oBaTeIbHbIE MPOrPAaMMBEI OOIIETO OOpa30BaHHS H
HMMEIOIIUX FOCyAapCTBEHHYI0 akKkpenuTanuio Ha 2018-2019 y4eOusIii roay;

YyeOHoro miana

[IporpamMmbel mo xumuu g 8-11 kimaccoB ob6mieoOpazoBarenbHbIX yupexaenuit/ H.E.

Kysnenosa, M.: Benrana — I'pa¢, 2019

Paboyast mporpamma mpemxycMaTpUBaeT peaM3alUI0 yUEeOHHKOB, PEKOMEHJIOBAaHHBIX K

UCIIONIb30BaHUI0O B oOpazoBarenbHOM mpouecce B OV, peanusyroomux o00pa3oBaTelbHbIE

MporpaMMbl 00IIeT0 00pa3oBaHUs M WUMEIONIMX TOCYJapCTBEHHYIO akkpenutaruioo B 2018/2019

yueOHOM rofy (mpuka3 Munobpuayku Poccun ot 13.12.07 Ne 349):

H.E.Ky3nenora, U.M.TuroBa, H.H.I'apa, Xumus. 8 knacc. - M.: Benrana-I'pacd.

H.E.Ky3nenosa, U.M.TuroBa, H.H.I'apa. Xumus. 9 knacc. - M.: Bentana-I'pad.

3ala4yHUKU:

H.E.Ky3nenosa, A.H.JIéBkuH. 3agaunuk no xumun. 8 kiacc. - M.: Bentana-I'pad.

H.E.Ky3nenosa, A.H.JIéBkuH. 3agaunuk no xumuu. 9 kiacc. - M.: Benrana-I'pad.

[IpenMer xumuu cretmpuyeH. Y CHeNHOCTh €ro U3YUYeHHsl CBA3aHa C OBJIAJICHUEM XUMHUYe-

CKHM $SI3BIKOM, COOJIOJIEHMEM TEXHUKH O€30MacHOCTH TPH BBIMIOJHEHHUH XUMHYECKOTO IKCIIepH-

MEHTa, 0CO3HAaHUEM MHOTOUYUCIIEHHBIX CBA3EH XUMHH C IPYTUMH NIPEIMETAMHU.

ean Kypca - BOOPY)KEHHE yYaIIUXCs OCHOBAMHU XMMHYECKUX 3HAHUU, HEOOXOIUMBIX IS

MOBCETHEBHON  KM3HU, TMPOM3BOJACTBEHHON JEATEIBHOCTH, NPOAODKEHUS  00pa3oBaHUs,

MPaBUIILHON OPUEHTAIIMH U TOBEJICHUN B OKPY’KAIOIIEH CpeJie, BHECEHUE CYIIECTBEHHOTO BKJIa/1a B

pa3BUTHE HAYYHOIO MUPOTIOHMMAHUS y4aluXxcsl.

B nanmHoli mporpamMMe BbIpaK€Ha TyYMaHHMCTHUECKass M XHUMHUKO - OSKOJOTHYECKast
HaMpaBJIEHHOCTh U OPUEHTAIUS Ha pa3BHBaroliee ooyueHue. B Hell oTpaxkeHa cuctemMa BaKHEHUIITNX
XUMUYECKUX 3HAHUM, PACKPHITA POJb XMMHUHM B TO3HAHUM OKPY’KAIOIIETO MHPA, B TOBBIIICHUU
YpOBHSI MaTepUalbHOW >KM3HH OOINECTBA, B Pa3BUTUMU €r0 KYJNbTYpPbl, B PEIICHUU BaKHEUIIUX
mpo0JIeM COBPEMEHHOCTH.

3agauu Kypca:

" BOOPYXHTh YYalllUXCS 3HAHUSMU OCHOB HAyKH M XHMHUYECKOW TEXHOJOTHH, CIOoco0aMu UX
JOOBIBaHMSI, TEPepadOTKU U IPUMEHEHNUS,

" PpacKpBITh POJIb XUMHUHM B TMO3HAHUHM TPUPOJLI M OOECIEUEHUU KHU3HU OOIecTBa, MOKA3aTh
3Ha4YeHHE OOIIEro XWMHYECKOTO OOpa3oBaHHs ISl MPaBUILHONH OPHEHTAIIMM B JKU3HU B
YCIOBUSIX YXYAIIEHUU YKOJIOTHIECKONW 00CTaHOBKY;

® BHECTHU BKJAJ B Pa3BUTUE HAYYHOI'O MUPOTIOHUMAHUS YUCHHKA;

® pPa3BUTh BHYTPEHHIOIO MOTUBALIMIO YUEHUsI, TOBBICUTh HHTEPEC K MO3HAHUIO XUMUU;

" Pa3BUTH IKOJOTUUECKYIO KYJIbTYPY YHAIIAXCSI.

JlanHast mporpaMMa OpUEHTHPOBaHA Ha 00111e00pa30BaTeIbHBIC KIIACCHI.

[ToMuMO OCHOB HayKd, B COJIep)KaHHE TIPEIMETa XWUMHS BKJIIOYEH P CBEJACHUHN
3aHUMATEIBHOT0, HCTOPUYECKOTO, IPUKJIAJHOTO XapaKTepa, COAEHCTBYIOMUX MOTHUBALUUA YUCHHUS,

Pa3BUTHUIO NTO3HABATEIBHBIX HHTEPECOB U PEHICHUIO IPYTUX 3a/1a4 BOCIIUTAHUS JINYHOCTH.
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B nporpammMe peann3oBaHbl CIEAYIOIUE HATIPABICHHA !
" T'YMaHU3ALMH COAEPIKAHUS U IIPOLECCA €0 YCBOCHHUS,
" HKOJIOTM3ALMM Kypca XUMUY;
®  MHTETpaluy 3HAHUM U YMEHMII;
"  I0CJIEJOBATEJILHOTO Pa3BUTHS U YCI0XKHEHUS y4eOHOr0 MaTepuania u crocoOoB ero

U3YYCHHUS.

AKTYaJIbHOCTB: B CHCTEME E€CTECTBEHHO-HAy4HOIO OOpa3oBaHUS XUMMs Kak y4deOHbIH
IIpeIMET 3aHMMaeT BaXHOE MECTO B IIO3HAHMM 3aKOHOB IPUPOJbI, B MaTEpPUAIBHOM JKHU3HU
o0111ecTBa, B PEeILIEHUH INI00ATIbHBIX MIPOOJIEM UellOBEUeCTBa, B (DOPMUPOBAHUM HAyYHON KapTHUHBI
MHpa, & TAKXKE B BOCIIUTAHUU 3KOJIOTUUECKON KYJIbTYpbI JIIOJIEH.

XuMmust Kak y4eOHBbIH IPeMET BHOCUT CYLIECTBEHHBIN BKJIa/l B HAYYHOE MUPOIIOHUMAaHUE, B
BOCIIMTAHME W Pa3BUTHE YYaAIIMXCSA; IPHU3BaHA BOOPYKHUTh y4YalIUXCS OCHOBAMH XHMHUYECKUX
3HaHU#, HEOOXOAMMBIX MJJIsi TOBCEAHEBHOM >KM3HHU, 3AN0XKUTh (YHIAMEHT /i JajJbHEUIIEero
COBEPILICHCTBOBAHMS XMMHUYECKMX 3HAaHMHM Kak B CTaplIMX Kjaccax, TaK M B JAPYIHMX Y4eOHBIX
3aBEICHUAX, a TAK)KE IIPABUIIBHO COPUEHTUPOBATH NTOBEACHUE YUALIUXCSI B OKPYIKAIOIIEH Cpeae.

B copmepxaHMM JAHHOrO Kypca IIPEICTaBICHBl OCHOBOIIOJIATAIOUIME XUMHUYECKHE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOIIME M3YYEHUE COCTAaBA U CTPOEHUS BEIIECTB, 3aBUCUMOCTH HX
CBOMCTB OT CTPOCHHUs, KOHCTPYMPOBAaHHE BEILECTB C 3aJaHHBIMU CBOWCTBAMH, MCCIIEIOBAaHUE
3aKOHOMEPHOCTEN XHMMUYECKUX MpEBpallleHud W IMyTed YIpaBieHHs MMM B LEJAX MOJyYEHUs
BELIECTB, MATEPUAIIOB, SHEPTUH.

[lpuHuunel oO0ydyeHUs XUMHUHU, MOAXOAbl K OIPENEICHUIO COJEp)KaHUs KypCcOB XHMMH,
MI0CJIeI0BATENbHOCTh U3JI0KEHUSI MaTepuana, MeTOIbl U CPeJCTBa O0yUYEeHUs, OpraHu3alus ypoKoB
XUMHH, KOHTPOJIb YCBOEHMSI 3HAHUM pacCMAaTPUBAETCSI B METOANKE O0yUEHUSI XUMUU.

B nporpammMe n yueOHMKE pea30BaHbl CIEAYIOINE IPUOPUTETHBIE UIECH !

I'ymanmsanusi — ¢ e€ no3uuuii oOydaromuiics — 3TO BbICHIAasl IIEHHOCTh, IIKOJA — Cpena,
obecrieynBaomasl yCJIOBUS JJs IOJHOLIGHHOTO pPAa3BUTHUA OOyuYeHHs, Pa3BUTHUSA JMYHOCTH U
WHIUBUAYAIbHOCTH oOOywaromierocs. Bakneimend 3amadueldl T'yMaHU3allUM Y4Y€HUS SBISETCS
CO3HATEJIbHBIN BEIOOp CBOEH MHIMBHUAYaTbHONH 00pa30BaTeIbHON TPACKTOPHH.

HNuTerpauuss — HampaBieHa Ha YIUIOTHEHWE W MUHUMH3ALUIO COJEP)KAaHUSA, YKpEIJIeHue
JTUIAKTUYECKUX €IMHUL U pacIIUpPEHHE MOl TBOPUECKOH 1eATeIbHOCTH.

O0o0menue U cucTeMaTH3alMsl — HallpaBJIeHa Ha YIJIOTHEHUE TEM Kypca U YMEHUs MPUMEHSThH
MHTErpUPOBAaHHBIE 3HAHNS HA IIPAKTHKE.

dyHaaMeHTAIU3AUUA M MeTOMO0JIOTH3alUsl — YUYUTHIBACTCS TEOPETUKO-3KCIEPUMEHTAIbHbIN
XapakTep HayKM M PacKpbIBAIOTCS METOJbl MCCIIEOBAHUS BEIIECTB, CHOCOOBI NEHCTBUH K MX
MPUMEHEHNIO. 3a/laHusl METOAOJOTMYECKOr0 XapakTepa BKIIIOUYEHbl B TEKCThl YYEOHUKOB M B
CHCTEMY CaMOCTOATENILHOW paboThl 00yUYaIOIIUXCS.

JKOJIOTH3AUS — DKOJIOTUYECKas: HaNpaBJIE€HHOCTh MPEIMETHON obmactu «XUMHs» pacKpbIBaeT
OCHOBHBIE TPOOJIEMbI HKOJIOTHH, CBSI3aHHbIE C XUMHUEH, MyTH UX PEIICHUs, POJIM XUMHUYECKOU
HayKU ¥ IPOU3BOCTBA.

IIpakTHyeckass HaNpaBJEHHOCTb — BBIACIEHBl NPUKIAIHBIE CHCTEMBl 3HAHUM, CHEIUAJIbHBIC
IJIaBbl A Oojiee TOJHOTO PAcKphITHA U 0000IIEHHs MPAKTUYECKOro MaTepuaia, MOKa3aHbI
3HAUEHUE, TEXHOJIOT UM MOIYYEHHs U IPUMEHEHNE BEIIECTB B JKU3HU YEIIOBEKA.

CucreMa KOHTPOJIS U OLEHKH Y4YeOHBIX JOCTH/KEHUH y4alIMXCsl 0 XMMHMHU: B CBOEH
paboTe HCIONB3yI0 OOIICTIPUHATHIE BHJIBI KOHTPOJIA — TEKYIIMH, TeMaTUYeCKUH U TECTOBBIH, a
TaKXe€ Pa3sHOYPOBHEBYIO JUArHOCTHKY, YTO MO3BOJIAET HE TOJIBKO ONPEIENINTh, KAaKOW Pe3ysbTaT
JOCTUTHYT MpU M3YYEHUU MaTepHaja, HO M Ooyiee TOJHO M CBOEBPEMEHHO BBISBUTH OCHOBHBIC
MpOoOEIIbl B 3HAHUSX U YMEHHUAX YUYECHUKOB, a TAKXKE CINITAHUPOBATH PabOTy MO UX KOPPEKIIHH.

C camozo Hauana usyyeHus memvl YUeHUKU 3HAIOM, HA KAKOU pe3y1bmam OHU OO0NICHbI
8bIUMU, A cUCMEMA O0O03UPOBAHHBIX OOMAUHUX 3A0AHUL NOMO2Aem KaAXCOOMY pebeHK)Y 00Cmutb
KOHKPEeMmHOU yeu.

Hogvle opuenmupul 0bpaszoeamenvHou NOO20MOGKU VUAWUXCA ONPeOenuy UMeHeHUs 6
CO0epIHCaHUuU KOHMPOJISL UX YUEOHBIX OOCIUNCEHUL.



B nacmosawee 6pemsa ucnonv3yio ypoeHegyio OUACHOCMUKY VUEOHbIX O00CMUNCEHUN
wkonvHukos (yposuu A, B, C), komopas no3eonsiem 6 uzgecmHOU Mepe 2080pumv 00 OyeHKe
npeoMemHol  2pamMomuocmu  yyawuxcs (yposeno A) u  onpedenenuu ux HPeOMEemHoll
komnemenmuocmu (yposru B u C).

Pemenne mnpoOiemMbl KOHTPOJIEI W OLEGHKH YYEeOHBIX JIOCTHIKCHUH ydYalluxcs Ha
COBPEMEHHOM 3Tarle pa3BUTUS OOIIECTBA HE MOXKET YCIIEIIHO OCYIIECTBIATHCS 0€3 UCIOIb30BaHUS
CpeICTB MHPOPMAITMOHHO-KOMMYHUKAIMOHHBIX TexHojoruit (UKT).

C axmuenvim  ucnoavzoganuem HKT  pacwupunuce  803MOdCHOCMU — peanuzayuu
npeoOMemHbIX Mmecmos. DeKmpoHHble MeCmupyrouue KOMNIEKCbl MONCHO GHEOPAMb HA 3AHAMUAX!

* NpU U3yYeHUU HOBO20 MAMEPUANA — MEeCMOoBble 3A0aHUsl CMAHOBAMCS ONePAMUBHOU

«0OpamHOU  C643b10» NO  YCBOCHUID VUAWUMUCA OMOEIbHbIX YYEOHbIX INEeMEHMO8

cooepaicanusi,

* npu pewteHuU 3a0a4;

* npu npogedeHuu 1AOOPAMOPHLIX padbom — mecmosas Gopma KOHMpPOJs NO380/1em

ObICMpo  OYeHumb  MeopemuyecKylo U  HPAKMUYecKylo 20MOBHOCMb  YYAWUXCA K

8bINOJIHEHUIO IKCHEPUMEHMA U OCYWeCmeums aKmyaiusayuro HeoOXoO0umMvlX 3HAHUL U

VMeHUll;

* NpU NOBMOPeHUU U 3aKpenieHuu y4edHo20 Mmamepuana,

* NpuU npoeodeHuU 3a4emos.

Peanuzayua UKT 6 mecmuposanuu no3eossem:

* 108bICUMb 00BEKMUBHOCIL KOHMPOJIS,

* OCYUecmsums a8MoMamu3upOBaAHHYI0 06padboOmMKy pe3yibmamos mecmupo8anus,

* pazHoobpazUmMv Hopmbl MeCmMoBvLX 3A0AHULL,

* UHOUBUOYANUSUPOBAMb NPOYEOVPY MECMUPOBAHU,

* YNPOCMUmMs U yCKOPUMb Op2aHU3ayuio npo8edeHUs mecmupo8aHus;

* ycmpauums ouuOKU npu 0opabomxe pe3yibmamos;

* COXpaHumbs pe3ynbmamsl Mecmupo8anusl, NPOBECMuU UX AHATU3,

* Y3HAMb YUEHUKY COU pe3ylbmam cpasy, d He N0 NPOUeCmEuLU HeKOmopo20 6PeMeHU.

Oman mecmupoganus no y4eOHbIM dJIeMEeHMAM COOEPHCAHUS Npeonoazaem peanu3ayuro
Kak obyuarowe2o, max u KOHMpOIUpyoue2o mecmupo8aHusl.

Obyuarowee mecmuposanue NO360J5em YUeHUKY pa3oopamvcs 6 NepeoHAYAIbHBIX
NOHAMUAX U3YUAEMO20 BONPOCA: BbIACHUMb, YMO UMEHHO UM NOHAMO HeNnpaeuivbHO, U 8
OoanvHetuemM Ucnpasums OUUOKU.

Koumponupyrowee mecmupoganue no yueOHbIM 3leMEHMAM COOePHCAHUS NO38071em
yuumento onpeoeiums, KaKue UMeHHO CMpPYKmMypHvle eOUHUYbl CIAHOApma He YC80eHbl OaHHbIM
UIKOTIbHUKOM, A MAKice Ka4ecmeo YC80eHUsl COOepHCAMENbHOU JUHUU KAACCA 8 YeloM U 808peMs
CKOPPEeKmMupo8ams yueOHulll npoyecc.

Iloozomoska yuawuxcsi K umo2080t ammecmayuy HAYUHAemcsi Ha SMOM dmane, Ko20a
yuumenb ompabamuléaenm ¢ Y4auuMucs y4eOHblll d1eMeHm COOePIHCAHUS U3YUAeMO20 Mamepuad.

Jna  umocoeoco mecmuposanus 3adanuu yposHs C He npeOHasHauena HU OOHA
KOMNbIOMEPHAs npocpamma. Beinonanenue 3a0anutl 5moeo yposHs CLOACHOCMU NpedycmMampugaem
VMeHUue peuiams KaK munosvie, max u Hecmanoapmuvle 3a0auyu. M nocKoivKy yYeHuK Modcem
NPeoNoAHCUMs COOCMBEHHBIU OPULUHATILHBINL CHOCOD peulenus Ul OONYCMmums OwudKy moabKo 8
MaAmemMamuyecKux pacuemax, mo, Ucxo0s u3 NPUHYUNA yeaecooopazHoCmu, SMom Iman KOHmMpOJis
3HAHULl cledyem nposooums 8 mpaouyuoOHHOU gopme, 4modwvl yyumens Moz pazoopamvcs 8 cymu
0ONYUeHHBIX OUUOOK U 0amb He0OX00UMble NOSACHEHUS YUEHUK)).

Jis  KOHTpOJdS 3HAHUM HCIOJNB3YIOTCS HTOTOBBIE TECTHI MO MPEAMETy, UIUPOKO
MPEJICTABJICHHBIE B  ©KETOJHBIX  COOPHUKAX  KOHTPOJIBHO-U3MEPHUTEIBHBIX  MaTepPHAJIOB
MunucrepctBa obpazoBanus PO u Ha caiite nnpopmannonHoi noaaepxku ['MA.

PesynpTatel 0OydeHHMs] XMMHH JOJDKHBI COOTBETCTBOBATH OOIIMM 3aqadyaM TMpeaMeTa U
TpeOOBaHUAM K €0 YCBOCHHIO.



PesynbraTel 00y4eHHsT OIEHMBAIOTCA MO0 NATHOAIBHOM cucteme. llpu  oreHke
YUUTBIBAIOTCS CIEAYIOLIME KAUECTBEHHBIE I10KAa3aTeIU OTBETOB!
e rIyOnHA (COOTBETCTBUE M3yUYECHHBIM TEOPETHICCKIM OOO0OIICHUSIM);
® OCO3HAaHHOCTbH (COOTBETCTBHE TPEOYEMBIM B IIPOTrpaMMe YMEHHSIM IIPUMEHSTH ITOIy4YEHHYIO
nH(pOpMaIIHIO);
® T0JHOTA (COOTBETCTBUE 0OBEMY IPOTPaMMbI ¥ HHPOPMALIUU yUeOHUKA).
[Ipn olleHKe YYUTBHIBAIOTCS YUCIO M XapakTep OMHOOK (CyIIECTBEHHBIE WU
HECYIIIECTBEHHbIE):
cywecmeenuvie OwUOKY CBSI3aHBI C HEAOCTATOYHOW TITyOMHOM M OCO3HAHHOCTHIO OTBETa
(Hampumep, YYEHUK HENpaBUIIBLHO yKa3ajdl OCHOBHBIC MPHU3HAKU NMOHSATUH, SBJICHUH, XapaKTepHBIE
CBOWCTBA BEIIECTB, HENPABWIHHO CPOPMYIMPOBAT 3aKOH, MPABWIO M T.I. WUJIM YYEHHK HE CMOT
MPUMEHUTh TEOPETUYECKUE 3HAHUS AJI1 OOBACHEHUS W MpPEICKa3aHMs SIBICHUN, yCTaHOBJICHUS
MPUYMHHO-CJICICTBEHHBIX CBsI3€i, CpaBHEHUS M KJIaCCU()UKALIMU SIBICHUH U T. I1.).
HecyujecmeenHvle owubOKY OTPEICNAIOTCS HETOJIHOTOW OTBeTa (Hampumep, ymylleHHe H3
BUJIa KaKOT0-JIMOO HEeXapaKTepHOTO (akTa MpH ONMHMCAHUH BEUIECTBA, mpoiecca). K HUM MOKHO
OTHECTH OTOBOPKH, OMHCKH, JOIMYIICHHBIE [0 HEBHUMATEIbHOCTH (Hampumep, Ha JBa U Ooiee
YPaBHEHMsI PEaKLMil B MOJIHOM HMOHHOM BHJE JIOMYyIEHa oJHa OomMOKa B 00O3HAYEHUM 3apsia
HOHA).
Pe3ynbTaTel 00yueHus: IpOBEPSIFOTCS B MPOIIECCE YCTHBIX U MUCHbMEHHBIX OTBETOB
00y4aromuXxcsl, a TAaKXKe MPHU BBIMOJTHEHUN UMU XUMUYECKOTO SKCIIEPUMEHTA.
Ounenka TeopeTH4ecKHX 3HAHUM
OtMmerka «5»:
OTBET IOJIHBII U MPaBWJIbHBIN Ha OCHOBAHUU U3YUYE€HHBIX TEOPHil;
MaTepuai U3JI0KEH B OMPEEICHHOMN JIOTUYECKOM MMOCIIeI0BATEIbHOCTH, JINTEPATYPHBIM SI3BIKOM;
OTBET CaMOCTOSITEJIbHBIH.
OrMmerka «4»:
OTBET IOJIHBIM U MPaBUIIbHBIA HA OCHOBAaHUH N3YYEHHBIX TEOPHIA;
MaTepHaj U3J10KEH B ONPEEIIEHHOMN JIOTHYECKON MTOCIIE0BATEIBHOCTH, IIPU ATOM JOITYIIEHBI 1BE-
TPH HECYIIECTBEHHbIE OIINOKH, UCIIPABICHHbIE [0 TPEOOBAHUIO YUUTEJIS.
OT1MmeTka «3»:
OTBET ITOJIHBIM, HO MPH 3TOM JIOMYLIEHA CYIIECTBEHHAs OIIMOKA WM OTBET HEIMOJIHBIN, HECBSA3HbIN.
OTMmeTKa «2»:
IpU OTBETE OOHAPYKEHO HEMOHMMaHUuEe OO0YyYaroUIMMCS OCHOBHOIO COJEpXaHUsA Yy4eOHOro
MaTepuasa Win JOMYyIIeHbl CYIECTBEHHbIE OIIMOKH, KOTOPBIE YUALUICS HE MOXKET UCIIPABUTh MTPH
HaBOJIAIIMX BOIPOCAX YUUTEINS WIA OTCYTCTBUE OTBETA.
OuneHka 3kcnepuMeHTATbHbIX YMEHU |
OneHka CTaBUTCSI HA OCHOBAHWHU HAOJIOEHUS 32 00yUaroOUIMMCs U MUCbMEHHOTO OTYeTa 3a paldoTy.
OT1meTka «5»:
paboTa BBINOJIHEHA MTOJHOCTHIO M TPABUIILHO, ClIENIaHbl IPAaBUIIbHbIE HAOIIOAEHUS 1 BHIBOJIBL;
AKCIIEPUMEHT MIPOBEJIEH I10 IUIaHY C YY€TOM TEXHUKH O€30MaCHOCTH U MPABUII pabOTHI C
BEIIECTBAMH U 000PYL0BaHHEM;
MIPOSIBIIEHBI OPraHU3alMOHHO-TPY/I0BbIE YMEHUS (TTOAIEPKUBAIOTCSI YUCTOTA paboUuero MecTa u
MOPSAZIOK Ha CTOJIE, SKOHOMHO HCIIOJIb3YIOTCS PEaKTUBBI).
OTmerka «4»:
paboTa BBIMOJIHEHA IPABUIILHO, CJI€JIaHbl IPaBUIIbHbIE HAOIIOACHHS U BHIBOJIBI, HO MPU 3TOM
HKCHEPUMEHT IPOBE/IEH HE MOTHOCTHIO MJIH JOIMYIIEHBI HECYIIECTBEHHBIE OITMOKH B paboTe
BELIECTBAMH U 000PYJOBaHHEM.
OT1merka «3»:
paboTa BBINIOJIHEHA NMPAaBUILHO HE MEHEE YEM HAIlOJIOBUHY WJIM JOMYIleHa CYIIECTBEHHAas OIIMOKa
B XOJIe 3KCIIEPUMEHTa, B 00bACHEHHH, B O0(OpPMIIEHHUH PaOOThl, B COOIIOACHUU NMPaBHJ TEXHUKH
0e30macHOCTH TpH paboTe ¢ BelmecTBaMd W 000PYIOBaHHMEM, KOTOpash HCIPaBIACTCS II0
TpeOOBaHUIO YUHUTEIIS.



OT1MmeTKa «2»:
JOMYIICHB! JBe (M 00Jee) CYIIECTBCHHBIE OMMOKH B XOJAE AKCIEPHUMEHTa, B OOBSICHEHUU, B
odopmiieHnn paboThl, B COOJIIOIEHUH MTPaBUJI TEXHUKU 0€30IaCHOCTH MPH padoTe ¢ BEeleCTBAMU U
000pyI0BaHWEM, KOTOPBIE YYaIlUKCS HE MOKET HCIPABHUTH JaXKe MO TPEOOBAHUIO YUHUTENS WIN
paboTa He BBIIOJIHEHA, Y 00y4YalonIerocsi OTCYTCTBYIOT IKCIIEPUMEHTAIbHbIE YMEHUSI.
OueHka yMeHH# peliaTh IKCIEPUMEHTAIBHBIE 321241
OT1MmeTka «5»:
IJIaH PEIICHUs COCTABIIEH MPABUIIBHO;
MIPaBWJIBHO OCYILIECTBJICH MOAOOP XMMHUUECKUX PEaKTUBOB U 000PYAOBaHUS;
JTAaHO TIOJIHOE OOBSICHEHUE U CIIeIaHbI BBIBOIBI.
OTMmeTka «4»:
IJIaH PEIICHUs COCTaBIIEH MPAaBUIIBHO;
MIPaBWJIbHO OCYILECTBJICH MOAO0P XMMHUYECKUX PEaKTUBOB U 000pYAOBaHUs, IPU ITOM JOIMYIIEHO
He 6oJiee IBYX HECYHIECTBEHHBIX OMIMOOK B 00BSCHEHUH U BHIBOJIAX.
OtrmeTka «3»:
IJIaH PEIICHUs COCTABIIEH MPAaBUIIBHO;
MPaBIJIBHO OCYILECTBJICH MOAOOP XMMHUUECKUX PEAKTUBOB U 000PYI0BaHUS, HO AOMYIIIEHA
CYIIECTBEHHAs OIIMOKa B 0ObSICHEHUHU U BBIBOJAX.
OT1MmeTKa «2»:
JOTYIIEHHI 1Be (1 0oJiee) CyIeCTBEHHbIC OMMOKH B TUTAHE PEIICHUs, B MOAOOPE XUMHUECKUX
PEaKTUBOB U 000PYI0BaHUS, B OOBbSICHEHUU U BBIBOJAX WM 3a/1aya HE pellleHa.

Ouenka yMeHUH peliaTh pacyeTHbIE 3a1a4M
Otmerka «5»:
B JIOTHYECKOM PACCYKJICHUHU ¥ PEIICHUN HET OMMOOK, 3a7a4a perieHa paluoOHaTbHBIM CITIOCOOOM.
OtmeTka «4»:
B JIOTHYECKOM PACCYKJIEHUHU M PEIICHUN HET CYIIECTBEHHBIX OIIMOOK, HO 3a/1a4ya perieHa
HEepalMOHAIBHBIM CIIOCOO0OM WU JIOMYIIEHO He 00jiee IBYX HECYIIECTBEHHBIX OITHOOK.
Otmerka «3»:
B JIOTHYECKOM PACCYKJIEHUHU HET CYIIECTBEHHBIX OIMOOK, HO JIOMYIIeHa CyIlIeCTBEHHAs OITUOKa B
MaTeMaTUYeCKUX pacyeTax.
OtmeTka «2»:
MMEIOTCS CYIIIECTBEHHBIE OMIMOKHU B JIOTHYECKOM PACCYKJICHUHU U PEIICHUH WM 3aj[a4a He pPelIeHa.
Ouenka NMCbMEHHBIX KOHTPOJILHBIX padoT
OT1MeTKa «5»:
OTBET MOJIHBIN U MPAaBUIIbHBIN, BO3MOKHA HECYIIIECTBEHHAs OIIHOKA.
Otmerka «4»:
OTBET HEMOJHBIN WK OMYIIeHO He OoJiee ABYX HECYIIECTBEHHBIX OIIUOOK.
OT1MmeTKa «3»:
paboTa BBITTOTHEHA HE MEHEE YeM HaIlOJIOBUHY, JOMYIIIEHa OJTHA CYIIECTBEHHAs OIIMOKA U IBe-TpU
HECYIIECTBEHHBIE.
OtmeTka «2»:
paboTa BBIMIOJIHEHA MEHEE YeM HAIOJIOBUHY WU COJIEPKUT HECKOIBKO CYIIECTBEHHBIX OMIMOOK MU
paboTa He BBITIOJTHEHA.
[Ipu orieHKe BHIMOTHEHHS MUCbMEHHOM KOHTPOJIBHOU PabOThl HEOOXOAMMO YUYUTHIBATH TPEOOBAHUS
eInHOTO ophorpaduIecKoro pekuma.
OTMmeTKa 32 UTOTOBYIO KOHTPOJIBHYIO pab0Ty KOPPEKTUPYET MPEIIECTBYIONINE OTMETKH 32
YETBEPTh, NOIYTOAUE, TO/.
Ouenka 3a TecTOBYI0 padoTy:
«5»: 90% — 100 %
«4»: 72% - 89 %
«3»: 50% - 71 %.



Tectbl, cocTosiiye U3 MATH BOPOCOB MOYKHO MCIOJIb30BATh MOCJE M3YUYEHHs] MaTepHala KakJoro
ypoka. Tect u3 10—15 BompocoB ucnosb3yeTcs ajis nepuoaudeckoro koHtpons. Tect uz 20—30
BOIIPOCOB HEOOXOJAMMO HMCIOJIB30BaTh JIJII UTOTOBOr0 KOHTPOJiA. [Ipu olleHMBAaHWUU HCHIOJIB3YETCA
clIeyIoIas IKana:

JJIS1 TeCTA U3 NATH BONPOCOB

HET OUIMOOK — OILIEHKA «5»;

OJIHA OIIMOKA - OLIEHKA «4»;

JIBE OLIMOKHU — OLIEeHKa «3»;

TPU OLIMOKH — OIEHKA «2».

1151 Tecta u3 30 BOnpocos:

25—30 mpaBWIBHBIX OTBETOB — OIICHKA «5»;

19—24 npaBWIBHBIX OTBETOB — OILICHKA «4%»;

13—18 npaBWIBHBIX OTBETOB — OILICHKA «3»;

MeHbIIe 12 nMpaBUIbLHBIX OTBETOB — OLICHKA «2.

OCHOBHOI1 HHCTPYMEHTAPHI1 111 olleHNBaHus pe3yibTaToB (Ilpmiioxkenue)

Cucrema ycj10BHBIX 0003HAYCHUI:
ITP — mpakTrdeckas padora

JIP — naboparopHas pabota

KP — xonTposnbHas pabota



Pasnen 2. O0mas xapakTepuCcTHKA Y4eOHOI0 peaMeTa

Pabouas mporpamma cocTtaBiieHa Ha OCHOBE aBTOPCKOM IMpOrpamMmbl 1Mo Xumuu i 8-11
KJ1accoB o0meoopazoBaTenbHbIX yupesxkaenuid/ H.E.Ky3nenosa, M.: Bearana — I'pad, 2019

Copnepxanue y4eOHOrO mpeaMeTa «XUMUs» B OCHOBHOMW IIIKOJIE HEMOCPEACTBEHHO CBS3aHO C
HayKOM XUMHEW, oTpakaeT €€ OOBEKThl M JIOTMKY XHMHMYECKOrOo MO3HaHUA. DTO O0O0YCIOBJIEHO
pOJIbI0 XMMHMU B TMO3HAHWU 3aKOHOB IMPHUPOJBI MU MaTEPHAIbHOW JKM3HU OOIIECTBA, B PEHICHUU
ri00aNbHbIX Mpo0JIeM yesloBeuecTBa (MUTaHUE, 340POBbE, OJIEXK/1a, OBITOBBIE U JPyrue CpeacTBa U
T.1.).

OcCHOBHBIMU TIpOOJIEMaMM XMMUHU SBJISIOTCS H3y4YE€HHE COCTaBa M CTPOEHUS BEULIECTB,
3aBUCHUMOCTH MX CBOICTB OT CTPOEHMS, IIOJIy4dEHHE BEUIECTB C 3aJaHHBIMU CBOWMCTBAMHU,
HCCJICIOBAHUE 3aKOHOMEPHOCTEH XHMMHUYECKUMX pEaKIMi W IyTeW YNpaBICHHs HMH B ILEIAX
II0JIy4€HHUs BELIECTB, MAaTEPUaioOB, F3Hepruu. [lo3romy B mporpamme 1o XMMHUU HallJIUd OTPAKEHUE
OCHOBHBIE COZIEPKATEIbHBIC JIMHUHU:

e BelIeCTBO — 3HAHUSA O COCTAaBE M CTPOCHHM BEIIECTB, MX BaXKHEHIINX (PU3MUECKUX U
XAMUYECKHX CBOMCTBAX, OMOJIOrMYECCKOM JICHCTBUH;

* XMMHYeCKasl peaKlus — 3HaHUSA 00 YCIOBUSX. B KOTOPBIX MPOSBISIOTCS XUMUYECKHE
CBOMCTBA BELIECTB, CIIOCO0aX YIpaBIeHHUsI XUMUYECKHMHU MTPOLIECCAMU;

® INPUMEHEHHE BeIeCTB — 3HAHUA U OIBIT IPAKTUYECKON JEATEIBHOCTH C BELIECTBAMY,
KOTOpble Haubojee YacTo YNOTpeOsAtoTCs B NOBCEAHEBHOM »ku3Hu. Illupoxo
HCIOJIb3YIOTCS B IPOMBILIIIEHHOCTH, CEJICKOM XO035HCTBE, HA TPAHCIIOPTE;

e S3bIK XMMHH — CHCTEMAa BAKHEHIIMX MOHATHI XMMHUHU U TEPMHHOB, B KOTOPBIX OHHU
OIMCHIBAIOTCS, HOMEHKJIATypa HEOPraHWYECKUX BEUIECTB. T.€. MX Ha3BaHUS (B TOM
quciae U TPUBMAIbHBIE), XMMHUYECKHE (OpMyJbl M YpPaBHEHHUS, a TaKXKe IpaBuia
nepeBoia HHPOPMAIIUHU ¢ ECTECTBEHHOTO SI3bIKA HA SI3BIK XMMHU ¥ 00paTHO.

VY4yeOHble NpOrpaMMbl, YUYE€OHHKM M Yy4eOHO-METOIMYECKHE KOMIUIEKThl 110 XHUMHUH,
BhITycKaemble M3matenbckum 1neHTpoMm «Benrana-I'pad», TOCTpoeHBI Ha T'yMaHHCTHYECKOH
napajurme pa3BUBAOLIETO 0O0YUYEHUs, HA CUCTEMHO-UHTETPATUBHOM M JIESTEIbHOCTHOM MOJIXO/aX,
¢ yueroM 3akoHa P® «O6 oOpa3oBaHuM», HOPMAaTUBHBIX JIOKYMEHTOB 00 o0oOpa3oBaHUU
MunucrepcTBa 00pa3zoBaHus U Hayku PO.

B mporpamMMax u yyeOHMKAaxX OTYETJIMBO IPOBENEHbl ABTOPCKHE HUAEH W TNPUHIUIIBL,
OPHEHTUPOBAHHbBIE HA Pa3BUTHE JUYHOCTH YUYEHHUKA, HA OTPAKEHUE CIIEHU(PUKN XUMHU KaK HayKU
U METOJIOJIOTMM XUMHYECKOIO 3HAU€HHs XUMHUHM A OOILIecTBa M OTIECJIBHOIO 4YelIOBEKa, ee
MIPOHUKHOBEHUS BO BCe C(hepbl )KU3HU.

Y4eOHUKH TOCTPOEHBI MO JIBYXYpPOBHEBOMY HPHMHIIMITY: MaTepuaj, COOTBETCTBYIOIINMN
06a3rcHOMY y4eOHOMY IUIaHy, a TaKXKe MaTrepHuai Juid YIJIyOJeHHOTO W3y4eHHUs IpH YCIOBUHU
BBIJIEJICHUS HAa U3YUYEHHE MTPEIMETa JOMOJHUTENBHOTO Yaca.

B kypce 8 knacca ydamumecsi 3HAKOMATCS NEPBOHAYAIBHBIMU XMMHYECKUMH ITOHATHSAMMU.
Kypc xumum mnpeamonaraer u3ydeHue JBYX paznenoB. [lepBblii MOCBAILEH TEOPETHUYECKUM
OOBSICHEHUSIM XUMUYECKUM SIBIICHUSIM Ha OCHOBE aTOMHO-MOJIEKYJISIpHOro yueHHs. BTopoii pasnen
MOCBSIIIEH HM3YYEHHUIO DJIEKTPOHHON TEOpUHM U Ha €€ OCHOBE PACCMOTPEHUIO MEPUOIUYECKOTO
3aKOHa M CHUCTEMBI XHMHYECKUX DJIJIEMEHTOB, CTPOEHHMS M CBOWCTB BEIIECTB U CYIIHOCTH
XUMHUYECKUX peakuuii. OH paccuuTaH Ha 2 yaca B HEJEII0 JIsl 00111e00pa3oBaTeIbHBIX KJIACCOB.

3aJauHuK JaeT OOLIMPHBIA Marepuan s OpraHu3alMd CaMOCTOSTEIbHOH paboThl Ha
ypoKax M JomaiiHed paOoTsl yuammxcs. B HeM conepikarcsi pa3HOypOBHEBbIE 3afaHus. bombiioe
YHCII0 Pa3HOOOPA3HBIX 3aJlaHUH MPEJOCTaBIIIET BOZMOKHOCTh YUUTEIIO BapbUPOBATh CO/IEPIKAHUE
CaMOCTOSITENIbHOM pabOThI 110 BPEMEHU U YPOBHIO CIIOKHOCTH.

Jnst ycrentHoro oOydeHus! U MOJIHOLIEHHOTO pa3BUTHS JIMYHOCTH YYEHHMKA B COJCPKAHUU
y4eOHUKAa yCHJIEHBl MpPOOJIEMHOCTb, BHYTPH- W MEXIpEAMETHas WHTErpanusi, packpbiTa
METOA0JIOTUs y4eOHOro MMO3HAHUA XMMUH, obecnieueHa 6a3a 1yt OopMUPOBAaHUS KOMITETEHIIUU
«YMETb YUUTHCS», aKTUBHO IPUMEHSATH, IEPEHOCUTD 3HAHUSA U YMEHUSI.

B dyacTtHOCTHM, MHOTOJNETHMH OMNBIT PabOTHI B MIKOJE IO3BOJISIET YTBEPXKIATh, YTO

HanOonbIIMK Y3PPEKT B OpraHu3alui yueOHO-BOCIIUTATEIBHOTO MpoLecca JaeT



KOMILIEKCHOE, CHCTEMHOE HCIIOJIb30BaHUE B O0OYUEHHUHU COYETAaHHE TAaKUX MEeIarornyeckKux

TEXHOJIOTMH U METOJIMYECKUX CUCTEM, KaK:

- IJJAHUPOBAaHUE U3Yy4EHUs y4eOHOro MaTepHasa KpylnHbIMU OJ0KaMu;

- MOJYJIbHOE 00y4EeHHE, MOYJIbHBII KOHTPOJIb U YU€T 3HaHUN y4aluXcs;

- HEeTpaJAULMOHHBIEC ()OPMBI OPTaHU3AIMH YUeOHOI paboThI B IKOJE (YPOKH-TICKIIHH

KOH(EpEeHINH, YPOKU-UTPBI, CEMUHAPHI U T.11.);

- U3y4YEeHHE XMMHUYECKOTr0 BEIIECTBA 110 OIPEJCICHHOMY IUIaHY;

- HCIIOJIb30BAHME DA3JIMYHBIX CXEM, OTPAXKAKOUIMX CBOWCTBA OTHAEIbHBIX BEIIECTB,

B3alMOCBS3U MEXKIY OTAEIbHBIMU pa3ellaMy XUMHUH, BEIIECTBAMU U T.1.;

- cucTeMa pabOThl yyaluxcs Mo JUIAKTHIECKUM KapTOUYKaMm;

- HCII0JIb30BaHUE JUHAMUYECKUX MOJIENIEH, TaOIUL U CXEM;

- 3aHUMATEJIbHOCTh B 00YUEHUU XMMUH (3aHUMATEIbHBIE OIBITHI, BepOabHbIC (hOPMBI);

- TUAAKTUYECKHUE UTPHI;

- yHU(DUKAUS XUMHUYECKOT0 SKCIIEPUMEHTA M CUCTEMa er0 MIPUMEHEHHSI IPH U3YYESHUU
CBOICTB BEIIICCTB;

- BHJICO-YPOKH U BU/ICO-IKCIIEPUMEHT B 00yUCHUH XUMUH;

- 33/1aHUS U 33]1a41 C HECTAaHJAPTHBIMH YCIIOBUSMU;

- TECTOBBIE U KOMIIBIOTEPHbIE TEXHOJIOTUU B O0yUEHUHN XUMUM;

- HCIIOJIb30BaHKE B Y4eOHOM IpOliecce MMUTAI[MOHHBIX YUEOHBIX OIBITOB M SKCIIEPUMEHTOB

- HCII0JIb30BaHUEM IIpenapaToB ObITOBON XUMUU U METUKAMEHTOB;

- 3aM€Ha psAJla XUMUYECKUX PEAKTUBOB, PEKOMEH1yEMBIX ISl ONIBITOB B yueOHUKaX, OoJiee

JTOCTYITHBIMU ¥ O€30MaCHBIMU TSI 37I0POBBS;

- pa3BHUTHE JOMAITHETO YKCIEPUMEHTA, HCCIIEI0BATENBCKUX PabOT ydaluxcst U APYrux Gopm
BHEKJIACCHOW PabOTHI,

- 3/10pOoBbecOeperarmue TeXHOJIOTUU

- ”H()OPMAITMIOHHBIE TEXHOJIOTUN

- TEXHOJOTHUS MPOoOJIEMHOT0 00yUEeHHUS

- TEXHOJIOTUS Pa3BUTUSL KPUTUYECKOTO MBIIIJICHHUS.
Buabl 1 popMbI KOHTPOJIA: IPEIBAPUTEIBHBIN, TEKYIUNA, TEMATUYECKUN, UTOTOBBI KOHTPOJIb;
®opMBbI KOHTPOJISI: KOHTPOJIbHAS paboTa, AM(pepeHInpPOBAHHbIN HHAUBUAYaIbHbIA MTUCHMEHHBIN
OIIPOC, CaMOCTOATENIbHAs MpoBepouHas padoTa, HKCHEpUMEHTaJbHAas KOHTpOJbHas padorta,
TECTUPOBAHUE, IUKTAHT, MMCbMEHHbIE IOMAIIHNUE 3aJaHUs], KOMIIbIOTEPHBIH KOHTPOJIb U T.A.,
aHaJIN3 TBOPUECKUX, UCCIIEI0BATEIbCKUX PabOT, pe3yIbTaTOB BBIIOIHEHHUS THAarHOCTUYECKUX
3a/IaHuK y4eOHOTO TTOCOOUSI.

JUId TeKyIEro TeMaTH4e€CKOro KOHTPOJIS U OLIEHKU 3HAHUM B CUCTEME YPOKOB IIPEyCMOTPEHBI
MIPOBEPOYHBIE M KOHTPOJIbHBIE PAOOTHI.

Kypc 3aBepmiaroT ypoku, Mo3BOJstomMe 00OOIMIMTh U CHCTEMATU3UPOBATh 3HAHUS, a TaKKe
INPUMEHUTh YMEHUs, IPHOOPETEHHbIE IPU U3YUYSCHUH XUMUH.

Jlnist mosy4yeHus 0ObeKTUBHON MH(OPMAIIMK O JTOCTUTHYTHIX YUALIUMHUCS pe3ysIbTaTax yueOHOH
NEeSTeIbHOCTM W CTENEHM MX COOTBETCTBHS TpeOOBaHUSAM 00pa30BaTEIbHBIX CTAaHIApPTOB;
YCTQHOBJICHUSI TMPUYUH IMOBBIIICHUS WM CHWXKEHHUS YpPOBHS JOCTH)KEHUH YYalIUXCS C LENbIO
nocjenymomeil  KOppeKIMH — 00pa3oBaTeNbHOTO  Mpolecca  HPeAyCMOTPEeH  CIeTYyIOoUIuit
MHCTPYMEHTapUii: MOHUTOPHHI y4eOHBIX IOCTM)KEHMH B paMKaX YpOBHEBOM IuddepeHnnanuu;
UCIOJIb30BaHUE Pa3HOOOpa3HBIX (POPM KOHTPOJIS MPU UTOTOBOM aTTECTAl[MM y4yallluXcs, BBEIECHUE
KOMITBIOTEPHOTO TECTUPOBAHUS; Pa3HOOOpA3HbIE CIIOCOOBI OpraHU3allii OLEHOYHOW NeATeIbHOCTH
YUUTENS U yYaIUXCsl.

Pasnen 3. MecTo Kypca XuMuu B 0a3MCHOM Yy4eOHOM ILIaHe.
OcobeHHoCTH cofiepKaHus Kypca « XUMHUS» SBIISIOTCS TI1aBHOM MPUYUHON TOTO, YTO B
6a3rcHOM yueOHOM (00pa30BaTeIbHOM) IJIAaHE ITOT MPEAMET MOSBISIETCS MTOCIECAHUM B PATY



€CTECTBEHHOHAYYHBIX TUCHUIUINH. [TOCKONBKY N7 €ro YCBOEHHS IIKOJBHUKH JOJDKHBI 00JIagaTh
HE TOJBKO OIPEEICHHBIM 3alacoM MPEIBAPUTENIbHBIX E€CTECTBEHHOHAYYHBIX 3HAHUH, HO U
JIOCTATOYHO XOPOIIIO PA3BUTHIM a0CTPAKTHBIM MBIIIICHUEM.

CornacHo ¢enepaibHOMY 0a3lCHOMY Y4eOHOMY TUIaHY JJIE 00pa30BaTEIbHBIX YUPEIKICHHIMA
Poccuiickoit deneparuu Ha U3ydyeHUE XUMUM B 8 U 9 Kitaccax oTBoAMTCS He MeHee 136 yacoB u3
pacuyera 2 yaca B HE/ICIIIO.

[IporpamMma peanuzoBaHa B yueOHHUKaX XMMHH, BBITYIICHHbIX M3/1aTeIbCKUM IIGHTPOM
«Benrana-I'pad»:

e Kysnenosa H.E., Turosa U.M., I'apa H.H. Xumus. 8 kiiacc.
e Kysnenosa H.E., Tutosa U.M., I'apa H.H. Xumus. 9 xnacc.

Pasznen 4. HEHHOCTHLIC OPUEHTHPBI XUMHYE€CKOI'0 06pa30BaHI/Iﬂ

B kayecTBe ICHHOCTHBIX OPHEHTHUPOB XUMHUECKOTO 00pPa30BaHUS BBICTYNAIOT OOBEKTHI,
M3y4aeMble B Kypce XUMHUHU, K KOTOPBIM y 00y4aromuxcsi GoOpMUPYETCsl IEHHOCTHOE OTHOIICHHUE.
[Tpu 3TOM BemymIy0 POIb UTPAIOT MTO3HABATEIbHBIC IIEGHHOCTH, TaK KaK JaHHBIA y4eOHbIH peaMeT
BXOJIUT B TPYIIIY MPEIMETOB MTO3HABATENILHOTO IIMKJIA, TJIABHAS 1[EJIb KOTOPOTO 3aKII0YaeTCs B
W3YyYEHUH TIPHPO/IBL.

OCHOBY TO3HABATENBHBIX IICHHOCTEH COCTABISIOT HAYYHBIC 3HAHHS, HAYYHBIE METO/IbI
MO3HAHUS, a IEHHOCTHBIE OPUEHTAIlMU, (OPMUPYEMBIC Y YUALTUXCA B IIPOLIECCE U3YyUCHUS XUMHUH,
MIPOSIBIISIOTCA:

¢ B IPU3HAHUU IICHHOCTH HAYYHOT'O 3HAHUS, €r0 MPAKTUYECKOM 3HAYUMOCTH,
JIOCTOBEPHOCTH;

® I[IEHHOCTH XMMHYECKHX METOJOB UCCIIEI0OBAaHUS )KUBOU U HEKUBOUM MPUPOIBL;

® [IOHMMaHHUH CJIOKHOCTU U MPOTUBOPEYUBOCTH CAMOI0 IIpolecca MO3HAHUS KaK
M3BEYHOIO cTpeMieHus Kk Mcrtune;

B kauecTBe 00BEKTOB IIEHHOCTEH Tpy/1a U ObITa BBICTYNAIOT TBOPUECKAsk CO3UATEIbHAS
NeSITeNIbHOCTb, 3/I0pPOBBIM 00pa3 *U3HU, a IEHHOCTHBIE OPUEHTALIUU COJEPKaHUS Kypca XUMHUU
MOTYT paccMaTpUBaThCs Kak (OPMUPOBAHUE:

®  YBWKUTEIHHOI'O OTHOLIEHUS K TBOPUECKOM CO3MAATENBHOM e TeNbHOCTH;

® [IOHMMaHMs HEOOXOANMOCTH 370POBOro 00pa3a KHU3HH;

e 10TpeOHOCTH B 0€3yCIOBHOM BBIMOJIHEHUH MTPaBHII 0€30IaCHOTO UCIOIb30BAHNUS BEILIECTB B

MIOBCETHEBHOM JKU3HU;

® CO3HaTEJNBHOTrO BhIOOpa Oyayriel mpodecCHoHanbHON NesATeIbHOM.

Kypc xumuu 061a1aeT peabHbIMUA BO3MOXHOCTSIMU 1151 (POPMHUPOBAHUS KOMMYHHKATHBHBIX
LIEHHOCTEN, OCHOBY KOTOPBIX COCTaBJISIOT IPOLECC OOIEHNUs, TPaMOTHAas Peyb, a LIEHHOCTHbHIE
OpPHEHTAIMH HAIPaBJIeHbl HA (OPMHUPOBAHUE Y YUALTUXCS:

® HaBBIKOB MPABMWJILHOTO UCTOJIb30BAHUS XUMUYECKON TEPMUHOJIOTHH U CUMBOJIUKH;

® TOTPeOHOCTH BECTH JUAJIOT, BBICIYIINBATh MHEHUE OTIIIOHEHTA, Y4aCTBOBATh B
JUCKYCCHH;

® CIIOCOOHOCTH OTKPBITO BhIpaXkaTh U apryMEHTHPOBAHO OTCTAWBATh CBOIO TOUYKY 3PEHUSI.

Pasnea 5. JInuHoCTHBIC, MeTANIPeAMETHbIC, IPEAMETHbIEC Pe3yJIbTAThI 0CBOCHUSI XHMHH:

B xonme mpemonaBaHus xumuu, pabodas mporpaMma IpeaycMaTpuBaeT (HOpMHpPOBAHHE Y
ydaiuxcs oO0IIey4eOHbIX yYMEHHA UM HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB MACSITENBHOCTH H
KJTFOYEBBIX KOMITETCHITHI.

B »TOM HampaBieHuM nOpuUOpUTETaMHU [UIsl yuyeOHOro mpeamera «XHUMHUS» Ha CTYNEHU
OCHOBHOTO 001ero o0pa3oBaHus SBISIOTCS: UCIOIB30BAHUE ISl MMO3HAHUS OKPYKAIOIIETO MHpa
Pa3IMYHbBIX METOJIOB (HAaOII0IEHUS, U3MEPEHHUS], OMBIThI, IKCIIEPUMEHT); POBEICHUE



MPAKTUYECKUX U J1a0OPaTOPHBIX pabOT, HECIOKHBIX HKCIIEPUMEHTOB U ONUCAHUE UX PE3yJIbTAaTOB;
UCIOJIb30BAHUE PA3JIMYHBIX HMCTOYHMKOB HH(POPMALUU JJs pEIIEHUs I03HABaTEIbHBIX 3a]ay;
COOJIIOJICHHE HOPM U TPABWJI MOBEACHUS B XMMUYECKHX JIa0OpaToOpusiX, B OKpyXaroleil cpexe, a
TaKXe MPaBUJI 370pOBOro 00pa3a KHU3HHU.

JleaTenbHOCTh  00pa3oBaTENbHOIO YUYPEXKAEHUS B OOYyYCHMM XHMHUHU JIOJDKHA OBITH
HarpaBjeHa Ha JOCTIKEHNE 00YUYaIONIMMUCS CIEAYIOMNX JHUYHOCTHBIX Pe3yJIbTATOB!

1) B LIEHHOCTHO-OPHEHTAMOHHOM cepe — UyBCTBO TOPAOCTHU 32 POCCHHUCKYIO XUMHUYECKYIO
HayKy, TYMaHH3M, OTHOLICHHUE K TPYAY, LIEJICYCTPEMIIEHHOCTD;

2) B TPY10BO# chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEHIIIeH 00pa3oBaTeIbHON
TPAeKTOPUH;

3) B O3HABaTEJIbHOW (KOTHUTHBHOW, HHTEIUICKTYAILHON) cepe — YMEHHUE YIIPaBIISTh CBOCH
MO3HAaBATEIbHOM AEITECIBHOCTRIO;

4) ¢dopmupoBaHKE XUMHUKO-3KOJIOTUIECKON KYJIBTYPbI, SBISIFOIICHCS COCTABHOM YacThIO
HKOJIOTUYECKOM U 00IIel KyIbTYpBl, U HAYYHOTO MUPOBO33PEHHS;

5) yMeH#He OLICHUBATh CUTYAIHIO U ONEPATUBHO IPUHUMATH PEIICHUS;

6) pa3BHUTHE TOTOBHOCTH K PEIICHUIO TBOPUECKUX 3a/1a4.

MeTtanpeaMeTHBIMH Pe3yJIbTAaTaAMH OCBOCHMS BBIITYCKHUKAMHU LIKOJIBI IPOTrPAMMBI 110
XUMUH SBIISIOTCS:

1) wucnonp3oBaHME yMEHHMH M HABBIKOB Pa3JIMYHBIX BHUIOB [O3HABATEIILHON AEATEIBHOCTH,
IIPUMEHEHUE  OCHOBHBIX  METOJOB  IO3HaHUS  (CHUCTEMHO-UH(QOPMALMOHHBIM  aHaju3,
MO/JICJIMPOBAHUE) AJIS U3YUEHHUS PA3IUUYHBIX CTOPOH OKPYKAIOLIEH JeiCTBUTENLHOCTH;

2) WCIOJb30BaHUE OCHOBHBIX HHTEIUICKTYaJIbHBIX OIepauuii: (opMyJMpOBaHUE THUIOTES,
aHaJIM3 U CHHTE3, CpaBHEHUE, 0000I1IeHNe, cucTeMaTH3allls, BbIABICHUE IPUUNHHO-CIIECTBEHHBIX
CBSI3€H, IIOMCK aHAJIOIOB;

3) yMeHHe reHepupoBaTh UICH U ONPEICIIATh CPEACTBA, HEOOXOAUMBIC /IS UX PECATU3ALIUH;

4) ymeHHe ONpPEACNATh eI U 3aJa4d JIeSITeIbHOCTH, BRIOUPATh CPEICTBA pealn3aliy el
U IPUMEHATDH UX Ha MIPAKTHKE;

5) HCnoab30BaHKUE PA3TMYHBIX HCTOYHUKOB IS MTOJYYCHUS] XUMUYIECKOM HH(OpMALIUH.

IIpeaMeTHbIe pe3yIbTaThl OCBOCHHS MEPBOi roJa U3y4eHus: yueOHOro npeaMera « XuMHsD
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTh YMEHUI:

— PacKpbIBaTb CMBIC]I OCHOBHBIX XUMHUYECKHUX MTOHATUM: BEIIECTBO, XUMUYECKUH DIIEMEHT, aToOM,
MOJIEKYJIa, IPOCTOE U CJI0KHOE BELIECTBO, CMECh, OTHOCUTENIBHBIC AaTOMHAs U MOJIEKYJISIPHAS
MacChl, MOH, BAJICHTHOCTb, XUMHYECKasl CBSA3b, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca,
MOJIIpHBIA 00BEM, OKCH/I, KUCIIOTa, OCHOBAHUE, COJIb, XUMUYECKas peaKlus, peaklisi COeTUHEHNUS,
peaxuus pa3ioKeHUsl, peaKkius 3aMeIIeHNs, Peakis 0OMeHa, FK30- U 3HI0TEPMUUECKHE PeaKIuy,
TEIUIOBOU APPEKT peaKIvy, pacTBOP, NIEKTPOOTPHULIATEILHOCTh, CTENIEHb OKUCIIEHHS], MaCCOBast
JI0JI1 XUMHAYECKOI0 3JIEMEHTA, MacCOBasi J0JIs BEIIECTBA B paCTBOPE U MPUMEHSTh 3TH IMOHATHS IIPU
ONMCAaHUU CBOMCTB BEIECTB U UX IPEBPALLCHAN;

— UCMOJIb30BAaTh XUMUYECKYIO CHMBOJIUKY JUIsSI COCTaBJIE€HUs (POPMYJT BELIECTB U MOJIEKYJIISIPHBIX
YpPaBHEHNN XUMUYECKHUX PEAKIINN;

— OTpeeNsATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEUHEHMSIX; CTENIEHb OKUCICHHS
AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX; IPUHAIEKHOCTh BELIECTB K OIMPEIEICHHOMY KJIaccy
COEIMHEHMH; BUJIbI XUMHUECKOH CBSI3U (KOBAJIEHTHON M HOHHOM ) B HEOPTraHUUYECKUX COETMHEHUSX;

— pacKpbIBaTh CMBICII: 3aKOHA COXpAaHEHUs Macchl BemecTs; [lepnoanueckoro 3akona [1.1.
MeneneeBa: JEMOHCTPUPOBATH MIOHUMAHUE MTEPUOIUUECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX
3JIEMEHTOB (PaJUyCOB ATOMOB U AJIEKTPOOTPHUIIATENILHOCTH) OT UX NosioxkeHus B [lepuoanueckoit
CUCTEME U CTPOEHHUS aTOMa;



— OIKCHIBATH M XapaKTepHU30BaTh TabnuuHyto Gopmy Ileproanueckoit cHCTEMbl XUMUYECKHUX
anemenToB J.1. Menneneea: pa3nudath 37aeMeHTHl A u b rpymi, massie 1 60IbIIne HEPUOIBL;
XapaKTCPU30BaATh XUMHUUYCCKUC 3JICMCHTHI IICPBBIX TPCX MECPHUOAOB, KaJIUd, KAJIbLUA, I10 UX
nonoxenuto B [lepuoaunueckoii cucreme /.M. Menneneea;

— COOTHOCHTbH 0003HaueHHsI, KOTOpbIe UMeroTcs B Tabauie [lepuonnveckoii cuctemsl, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa,
o0I111ee YMCII0 AIEKTPOHOB M PACIIPEICIIEHUE UX T10 SJIEKTPOHHBIM CIIOSIM);

— KJ1accu(UIIUPOBATh XMMUYECKHE HJIEMEHThI, HEOPTaHMUECKUE BEIIECTBA, XUMUUECKUE PEaKIH
(10 YmMCITy ¥ COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIULIOBOMY 3((DEKTy); OnpeaesaTh
M3YUYEHHBIE TUIIBI XUMUYECKUX PEAKLUN;

— XapaKTepu30BaTh (M3MIECKHE CBOMCTBA KHCIOPOJa ¥ BOJOPO/IA, B TOM YHCIIE I 000CHOBAHUS
CIIOCOOO0B UX COOMPAHUS MPH MOyYESHUH B JTaA00OPATOPHUH;

— IIPUBOJUTH IIPUMEPBI MOJIEKYJIAPHBIX YPABHEHUN PEAKLIUN, WIUTFOCTPUPYIOIIUX XUMHUECKUE
CBOMCTBA KHCIIOPO/ia, BOJOPO/IA, BObI, U 00IINE XUMUYECKHE CBOMCTBA BELIECTB, PUHAICKAIIUX
K M3y4YEHHBIM KJIaccaM HEOPraHWYECKUX BelecTB (OKCHUIOB, OCHOBAHUH, KMCIIOT, COJIei), a TaKkxKe,
ITOATBEPKTAIOIINX T€HETHYECKYIO B3aMMOCBSI3b MEK]ly HUMH;

— OpeaAcCiATh BO3MOKHOCTD NPOTCKAHNUA XUMUYCCKHUX peaKHI/Iﬁ MCKAY U3Y4YCHHBIMHA BCUICCTBAMU
(HpOCTBIMI/I BCIICCTBAMH, CJIOKHBIMU BCIICCTBAMU U3YUYCHHBIX K.]'IaCCOB) B 3aBUCHMMOCTH OT UX
COCTaBa U CTPOCHUSI;

— BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO OO
XUMHYECKOT0 3JIEMEHTa B COSAMHEHHUH; MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; KOJIMUECTBO
BelIeCTBa, 00bEM I'a30B, MacCy BEIIECTBA;

— CJICAOBATH IIpaBUJIaM IMOJIb3OBAHU XHUMHYECKON HOCy,Z[Oﬁ u Ha60paT0pHBIM 060py,ZLOBaHI/IeM,a
TAK¥XKE IIpaBUjIaM o6pa1ueHI/1${ C BCHICCTBAMU B COOTBCTCTBUU C MHCTPYKIUAMU 1O BBIITIOJIHCHUIO
J'Ia60paTOpHBIX XUMHUYCCKHUX OIIBITOB I10 IMOJIYUYCHUIO U CO6I/IpaHI/IIO Fa3006pa3HLIX BCIICCTB
(BO,[[OpOI[a u Kchopoz[a), IMPUT'OTOBJICHUIO PACTBOPOB C OHpeHeHCHHOﬁ MacCOBOM gojen
PaCTBOPCHHOT'O BCIICCTBA,

— IPOBOJUTHh XMMHUYECKHE HKCIIEPUMEHTHI: 03HAKOMJIEHHE C Ta00paTOPHBIM 000PYAOBaHUEM U
XMUMUYECKOH MOCYI0N; N3yUeHHEe U ONHCcaHue PU3MUECKUX CBOWCTB 00pa3LlOB BELIECTB;
O3HAKOMJIEHHUE C IPUMEpaMHU (PU3UUYECKUX U XUMUYECKUX SBJICHU; OTBITHI, MILTIOCTPUPYIOIINE
MIPU3HAKY MIPOTEKaHNUS XUMUYECKUX PEaKIHii; n3yueHne cnocoOoB pa3aeseHHs cMecel, METO/10B
OYHMCTKH MTOBAPEHHOM COJIM; TIOIy4YeHue, COOMpaHue KHCIopoa U U3yueHHe ero CBOICTB;
NoJIyyeHue, cooupanue, pacro3HaBaHHe U U3y4eHHE CBOMCTB BOAOPOAa (TOpeHue); IPUroTOBICHHUE
PacTBOPOB € OTPEIETICHHOM MAacCOBOM J10J1€i paCTBOPEHHOI'O BEILIECTBA; UCCIIE0BaHIE 00pa3IoB
HEOPraHMYECKUX BEILECTB PA3IMUHBIX KJIACCOB; N3YUEHHE N3MEHEHNS OKPACKH PACTBOPOB KUCIIOT
U 11enoyeit npu 100aBIeHUN HHIUKATOPOB; U3yueHue B3anumosieiicteusa okcuna meau(Il) c
pacTBOPOM CEPHOM KHUCIIOTHI, KUCIOT ¢ METAJIJIAMH, C PACTBOPUMBIMHU 1 HEPACTBOPUMBIMHU
OCHOBAHUSIMU; NIOJyYE€HUE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHUE OHOIO METalIa IPYTUM U3
pacTBOpa COJIH; PELICHUE YKCIIEPUMEHTANIBHBIX 33134 110 TeMe « OCHOBHBIE KJIacChl
HEOPraHUYECKUX COETUHEHUN»;

- Ha6J'II-O)IaTI) 1 OIMUCBIBATh XUMHNYCCKNEC DKCIICPUMCHTBI: OIIBIT, PIJIJIIOCTppr}OHIHI;'I 3aKOH
COXpaHEeHHsI Macchl (BO3MOYKHO MCIIOJIb30BaHUE BUICOMATEPHAIIOB); MOJICIIMPOBAHIE
IIAPOCTEPKHEBBIX MOJIENICH MOJIEKYIT; B3aMMO/ICHCTBHE BEIIECTB C KHCIOPOJIOM H YCIIOBHSI
BO3HUKHOBEHHMSI M IPEKpaIeHUs ToOpeHus (ITokapa); 03HaAKOMIICHHE ¢ 00pa3IiaMu OKCHIOB U



OIHCaHKME UX CBOMCTB; KAUECTBEHHOT'O OMPE/ICIICHHSI COICPIKaHMsI KHCIOPOa B BO3AyXe
(BO3MOHO HCIIOJIb30BaHUE BHICOMATEPUAIIOB); O3HAKOMIICHHUE C MPOIIECCAMU PA3JI0KEHHSI BOJIBI
JIEKTPHUUECKUM TOKOM U CHHTE3a BOJIbI (BO3MOXKHO HCIIOJIb30BAHNE BHICOMATEPUATIOR);
B3aHMOZ[eI>'ICTBPIe BOJbI C ME€TaJIJIaMU (HanI/IeM u KaHLL[I/IeM), KHUCJIIOTHBIMU U OCHOBHBIMU
OKCHJ/IaMU; B3aUMOJICHCTBHE BOJOPO/Ia C OKCUIAMHU METAJUIOB (BO3MOKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); UCCIIEIOBaHUE OCOOCHHOCTEH PaCTBOPEHUS BEIICCTB C Pa3IMYHOM
PacTBOPUMOCTBIO; 03HAKOMIICHHE C 00pa3liaMi METaJJIOB U HEMETAILIOB,;

— IPUBOAUTH TIPUMEPBI IPUMEHEHHUS BEIIECTB M MATCPUAIIOB B OBITY, CEJIbCKOM XO35HCTBE, HA
MMPOU3BOJACTBEC; UCIIOJIB30BATDh MMOJYUYCHHBIC XUMHUUCCKUEC 3HAHUSA B ITPOLICCCC BBIITOJIHCHUA y‘Ie6HBIX
3al[aHI/If/'I U pCHICHUS NPAKTUYICCKHUX 3a/1a4 B HOBCGI[HGBHOﬁ JKHU3HH, OIPCAYIPCIKIACHUSA SIBHCHHﬁ,
HAHOCSIINX BpEJl 3JI0POBBIO YEIOBEKA U OKPY’KaloIei cpese;

— MPUMEHSITH OCHOBHBIE OIIEPAIIMH MBICIIUTEIbHOMN JAEATEIbHOCTH JJIsl U3YUYEHHUsI CBOICTB BEIIECTB
Y XMMUYECKUX PEAKIUI; €CTECTBEHHOHAYYHbIC METObI TIO3HAHMS (B TOM YHUCJI€ HAOJIIOICHUE,
MOJIETTUPOBaHUE, SKCIIEPUMEHT);

— CO31aBaThb CcOOCTBEHHBIE TUCEMEHHBIE U YCTHBIC COO6H.[CHI/IH, IrpaMOTHO HCIIOJIb3Ys MOHSATUMHBIM
arrapar u3y4acMoro pasaciia XuMumn, COINpoOBOKAATh BbICTYIIJICHHUC Hpe3eHTaHHeﬁ.

[IpenMeTHbIE pe3yIbTaThl OCBOCHUS BTOPOI0 Io/ia U3y4eHUs yueOHOro rmpeaMera « XuMHUs»
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH YMEHUI:

— PaCKpbIBaTh CMbIC] OCHOBHBIX XUMUYECKUX MOHITUIN: KOBAJICHTHAs MOJISIpHAst CBA3b,
KOBAJICHTHAsI HENOJISIpHAs! CBSA3b, HOHHAS CBSI3b, METAIIMUECKAs CBSI3b, KATUOH, aHUOH, JIEKTPOJIUT
U HE3JIEKTPOJIUT, 3JIEKTPOJIMTUUECKAs IUCCOLUAIIMS, PEAKLIUH MOHHOT'O OOMEHA, OKUCIIUTEINb U
BOCCTaHOBHUTEIb, OKACIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, OKUCIIEHNE U BOCCTAaHOBJICHUE,
o0paTuMble U HEOOPaTUMBbIE PEaKIIH, CKOPOCTh XUMHUUECKON peakimu, MpeiebHO TOMyCTUMAast
koHueHTpauus (I11K), mimocTpupoBaTh X B3aUMOCBSI3b U IPUMEHSATH 3TH MOHITUS IPH
OIMCAaHNUU CBOMCTB BEIIECTB U UX MPEBPAILCHU;

— HCII0JIb30BAaTh XUMHUYECKYIO0 CUMBOJIUKY JJI COCTABICHUS (JOPMYJI BEIIECTB, MOHHBIX YpaBHEHHIM
Y YPAaBHEHUH OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIINIA;

— OMNpPEIENATh BAJIEHTHOCTh M CTENEHb OKUCJIEHUS AaTOMOB XMMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX
Pa3IMYHOrO COCTaBA; MPUHAJJIEKHOCTD BEIIECTB K ONPEIETICHHOMY KJIacCy COCIMHEHUI; BUIbI
XUMUYECKOH CBSA3U (KOBAJCHTHOM, MIOHHOM, METAIUTMYECKOI) B HEOPTAHUYECKUX COSTUHEHUSX;
3apsi MOHA; XapaKkTep CPelbl B BOJHBIX pACTBOPAX KUCIOT U MIEIOYEH;

— OOBSICHATD O6H.[I/Ie 3aKOHOMECPHOCTHU B USMCHCHUU CBOMCTB XUMHUYECKHUX DIJIEMEHTOB 1 UX
COG)II/IHeHI/Iﬁ B IMpeaciIax MaJIbIX MEPHUOJO0B U I'NTABHBIX MOATPYIII C YYE€TOM CTPOCHHA UX aTOMOB;

- KJ'IaCCI/I(i)I/II_[I/IpOBaTI) XUMHUYECKNEC pCaKInn (HO H3MEHEHMIO CTEIICHEH OKHMCIICHUS aTOMOB
XHUMHUYCCKUX 3J'ICM€HTOB); OMpPEACIIATh NU3YUCHHBIC TUIIBI XUMHWYCCKUX peaKHHﬁ;

— COCTaBJISATh MOJIEKYJISIPHBIE YPAaBHEHUS PEaKIUi, XapaKTepU3YIOLIHNE XUMUYECKHE CBONCTBA
MPOCTHIX BEIIECTB, 00pa30BaHHBIX dJleMeHTaMu HemeTaiamu [VA-VIIA noarpymnm (yraepon,
KpeMHuH, a3oT, pocdop, cepa, xiop), anemenramu-mMeramamu [A-IIIA noarpynn (HaTpuii, Kamuii,
MarHui, KaJblUui, aTIOMUHAN ), a TAKXKE Kee3a;

— XapaKTCpHU30BaTh (1)I/ISI/II-IeCKI/Ie 1 XUMHYECKHE CBOMCTBAa aMMHAaKa U YTJICKUCIIOro ra3a, B TOM
quclie Ui 000CHOBAHUS CITIOCOOOB MX COOMPAHUS U paCIO3HABAHUS TPH TIOJTYyYECHUH B
nabopaTopuu;



— XapakTepu30BaTh (OMUCHIBATH) OOIINE XUMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB,
IIOATBEPK1asl 3TO ONKUCAHKUE IPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIINX
XUMUYECKUX PEaKIUH;

— COCTaBJISITh YPABHEHUS: SJICKTPOJIUTUYECKON JTUCCOLIMAIIMN KUCTIOT, IEJI0YEH U COJIEH; MOJIHbIC
Y COKpAIICHHBIC YPaBHEHUS PeaKInii MOHHOTO 00MEHA; peaKIIHid, OITBEPKIAI0ONTIX
CYILIECTBOBAaHUE T€HETUYECKON CBSI3U MEX/y BEILIECTBAMH PA3JIMUHBIX KJIACCOB;

— pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI TOCPECTBOM COCTABICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIIHiA;

— IPOTHO3UPOBATh CBOMCTBA M3YUYECHHBIX KJIACCOB/TPYIII BELIECTB B 3aBUCUMOCTH OT UX COCTaBau
CTPOEHHUs; BO3MOKHOCTb IIPOTEKAHUSI XUMUYECKHUX IIPEBPAILICHUN B PA3JIMUHBIX YCIOBUAX;

— IIPOBOAMTH BBIUMCIIEHUS OTHOCUTEIBHON MOJIEKYJIIPHON M MOJIIPHOM MacChl BEILIECTB; C
HCIIOJIb30BAHUEM IIOHATHNA «MAcCOBas JOJII XUMUYECKOIO AJIEMEHTA», «MaccoBas J0JIs
PacTBOPEHHOT'O BELIECTBA B PACTBOPE»; KOJIMYECTBA BEIECTBA, 00BEMA I'a30B;

— [IPOBOJUTH PACUETHI [10 YPAaBHEHUSIM XUMUYECKUX PEAKIUI: KOJIMYeCcTBa, 00beMa, MaCcChl
BELIECTBA [10 U3BECTHOMY KOJIMUYECTBY, 00bEMY, MACCE PEAreHTOB WIH MTPOJYKTOB PEAKIIUY;

— CIIeI0BATh NPABUJIAM IIOJIb30BAHUS XUMUYIECKON IOCY0 U 1ab0paTOPHEIM 000pyI0BaHUEM, A
TaKKe IpaBUiIaM OOpAIEHHs C BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIMSIMU T10 BBITTIOJIHEHUIO
71a00pPaTOPHBIX XUMHYECKUX OIIBITOB IO MOIYYEHHIO U COOMPAHHIO T'a3000pa3HbIX BEIIECTB
(aMMHaKa U yriaeKucioro rasa);

— MPOBOJUTH PEAKIINH, TIOTBEPIKAAFOIINE KAYeCTBEHHBI COCTAB PA3JIMYHbIX BEIICCTB:
pacmo3HaBaTh ONBITHBIM IyTEM: XJIOPUA-, HOIUA-, CyIbdaT-, KapOoHaT-, CUIHKAT-, (hocdat-
AQHUOHBI, TUAPOKCUI-UOHBI, KATHOH aMMOHHSI U KATHOHBI METAIIJIOB (MarHusi, KaJubIusl, allFOMUHUS,
xene3a(ll) u (IIT), meau(Il), nuHKa), MTPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTaHUUECKUX
BEIIECTB; MOATBEPKAAIOIIE aM(DOTEpHbBIE CBOMCTBA OKCHIOB ¥ TUPOKCUIIOB aTIOMUHUS U IUHKA;

— [MPOBOAUTH XUMHUYCCKHUEC SKCIICPUMCHTDBI: OIIBITHI, HJUIFOCTPUPYIOIINUC ITPU3HAKU ITPOTCKAHUSA
peaKHI/Iﬁ HOHHOI'O 06MeHa; OIIPCACIICHUC XapaKTEpa CPCAbl B paCTBOPAX KUCIIOT U IIEI0YEH C
MMOMOIIbKO MHAUKATOPOB, PCHICHUC SKCIICPUMCHTAJIbBHBIX 3a/1a4 110 TEME ((9JICKTpOJ'II/ITI/I‘leCKaH
aucconunanus». U3yudCHHUC CBOICTB COJISIHOH KHCJIOTBI; U3YUCHUC XUMUYCCKUX CBOICTB
paB6aBJ’IeHHOfI CCpHOfI KHCJIOTBI; ITOJTYUYCHUC, CO6I/IpaHI/Ie, paciio3HaBaHuC aMMUaKa, YIJICKHUCIIOTO
ra3a 1 U3y4€HUuC ux CBOI>'ICTB; HUCCICIOBAHUC aM(l)OTepHHX CBONCTB THUAPOKCUIOB AJIFOMHUHUA U
IMUHKA; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC «Baxneine HeMeTaIbl U UX
COCAUHCHUS», PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4 110 TEMC «Baxkneimnine MeTaibl U UX
COCINHCHU A,

— Ha0JII0/1aTh U OMKCHIBATh XUMUYECKHE SKCIIEPUMEHTHI (BO3MOYKHO HCIIOJIb30BAHNE
BUJICOMATEPHAIIOB): ONBITHI, MWJUTFOCTPUPYIOLINE PU3NYECKUE U XUMHUYECKHX CBOMCTBA raJIOT€HOB U
UX COEIMHEHUN (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHUAIIOB); 03HAKOMJIEHHE ¢ 00pa3aMu
XJIOPUJIOB (TaJIOTEHU/IOB); 03HAKOMJIEHHE C MOJIENISIMU KPUCTANIMYECKUX PELIETOK
HEOPraHMYECKUX BEIIECTB: METAJNIOB U HEMETAJJIOB (TpaduTa U aamasa), CIIO’KHBIX BELIECTB
(X70puaa HaTPHUsl); ONBITHI, WILTIOCTPUPYIOIINE 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIIMU OT
BO3/CUCTBUS PA3IMUHBIX (PAKTOPOB; HCCIIEIOBAHNE DIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB;
OTIBITHI, WITIOCTPUPYIOIINE MIPOLECC TUCCOLMALNN KUCIIOT, IEJI0Ued U coslel (BO3MOKHO
UCIOJIb30BaHUE BHJIEOMATEPUAIIOB); 03HAKOMJICHHE C 00pa3iaMy METAJUIOB U CIUIABOB; U3yUYCHHE
PE3yJIbTaTOB KOPPO3UH METAJNIOB, B3aUMOICHCTBUS OKCUA KaJIbLIUsS C BOJIOM, ITpoliecca TOpEeHUs
JKeJle3a B KUCI0po/ie (BO3MOKHO MCIIOIb30BaHUE BUJIEOMATEPHAIIOB); OIBITHI, WITIOCTPUPYIOIINE



IIPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI: TOPEHHE, PEAaKIIUH Pa3IoKeHuUs,
COEIMHEHUS; 03HAKOMIICHHE ¢ 00pa3liaMy Cephl U €€ COSANHEHUSIMH; 03HAKOMJICHHUE C
¢u3nIecKUMHU CBOHCTBaMH a30Ta, pochopa 1 UX COSAMHEHUH (BO3MOKHO UCTIONIb30BaHUE
BHJICOMATEPHAIIOB), C 00pa3aMu yI00peHHIA; B3aNMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOU
KHCJIOTBI C MEJIbI0; M3YyYEHHE MOEIICH KPUCTAJUIMYECKUX PEIIETOK anMasa, rpaduTa, MOJICKYJIIbI
¢byiepeHa, MOJIEKYJI OPraHUYeCKUX BEILIECTB; 03HAKOMIICHHE C MTPOLIECCOM acopOLIuu
PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOra3a; 03HAKOMJICHHE C
MPOAYKUMEH CHIIMKATHOW MPOMBIIIJICHHOCTH; TIPOIIECCHI OKPAIIMBAHUS TNIAMEHHU KaTHOHAMU
METaJJIOB;

— HCII0JIb30BATh MIOJIyYE€HHbIE XUMUUECKHUE 3HAHUS B Pa3JIMUHbIX CUTYaLUsAX: IPUMEHEHUS
BEIIECTB M MAaTEpUAJIOB B OBITY, CEIbCKOM XO35HCTBE, Ha MPOU3BO/ICTBE, B MIPOIECCE PEIICHUS
IIPaKTUYECKUX 3aJ1a4 B [TIOBCEHEBHOM JKU3HMU, NIPENYIPEXKACHUS ABJICHUMN, HAHOCALINX BPEJL
3/I0pOBBIO YEJIOBEKA U OKPYKAIOIIEH cpejie; IPUMEHEHUs IPOAYKTOB IepepabOTKU MTPUPOIHBIX
MCTOYHHUKOB YTJIEBOJIOPOJIOB (YTOJIb, IPUPOIHBIN ra3, He(Th) B OBITY U MPOMBIIUICHHOCTH;
3Ha4eHUs )KUPOB, OEJIKOB, YIJIEBOIOB JUIsl OPraHU3Ma YEJI0BEKa;

— c03/1aBaTh COOCTBCHHBIC MUCBMEHHBIC U YCTHBIC COOOLICHHS, TPAMOTHO HCHOJIb3YsI TOHSATUIHBIN
anmapaT “3y4aeMoro pasjeliia XMMUHU U COIIPOBOXKIAsl BBICTYIUICHHE TPE3CHTAIIMEH C yIETOM
0CcOOEHHOCTEH ayTUTOPHH.

Pa3zpnen 6. Copep:kanue yueOHOro npeaMera u TpeOOBAHUS K YCBOCHHIO IIPOrPaMMBbI

Kypc xumum 8 xmacca mnpeamonaraer u3ydeHue 2x pasnenoB. llepBblii mOCBAIIEH
TEOPETUYECKIM OOBSICHEHUSIM XMMUYECKUX SIBJICHUH Ha OCHOBE aTOMHO-MOJICKYJIIPHOTO YUEHUS U
co3/1aéT NpouHylo 0a3y Ul JajdbHeHIero M3ydeHus Kypca XUMHUU. BTopoil pasnen mocBsméH
M3YYEHMIO DJIEKTPOHHOM TEOpUU M Ha €€ OCHOBE PACCMOTPEHHIO MEPUOJUYECKOr0 3aKOHA U
CHCTEMbl XMMHMYECKHX JJIEMEHTOB, CTPOEHHUS U CBOWCTB BEIIECTB M CYIIHOCTH XHUMHUYECKUX
peaKkuuid.

8 ki1ace

(24 B Hepemnto, Bcero — 704)
BBenenue (34).
XuMUs 1 HAyYHO-TeXHUYECKHH mporpecc. Mcropudeckne 3Tanbsl BOSHUKHOBEHUS M Pa3BUTHS
xuMuu. OCHOBHBIE MTOHATHUS ¥ TEOpUH XUMHUU. JIaBopaTopHOe 060pyAOBaHNE U TPUEMBI pabOTHI C
HuM. [IpaBuna TexHukn 6€30MacHOCTH MPH paboTe B KAOMHETE XUMHUH.
Jlemoncrpanuu. TaOnuiibl, claiiibl, MOKa3bIBAIOIINE HCTOPHUUECKUH ITyTh Pa3BUTHS, TOCTHXKEHUS
XUMUU U UX 3HAYCHHE; JIA0OpaTOpHOE 000PYI0BAHHE.
IIpakTnueckas padora Nel. JlaGoparopHoe 000pyioBaHHE U IPHEMBI pabOTHI C HUM.

Pazgen 1

BeI[IeCTBO U XUMHUYECCKUE ABJICHUSA C H03l/llll/ll7] aTOMHO-MO.HeKy.]IﬂpHOFO y‘IeHI/IH.

XuMu4ecKHe 3J1eMEeHThI M BellleCTBA B CBeTe ATOMHO-MOJIEKYJISIPHOTO yuenus (9u.).

[TonsTre «BemecTBo» B pusuke u xuMuu. OU3ndeckne U XUMHUECKUe siBIeHUs. V3Menstomneecs
BEILIECTBO KaK NpeaMeT n3ydeHust xumuu. PazoBbie nepexoasl. OnucaHue BeIecTB.

XI/IMI/IquKI/Ie DJICMCHTHBI. UX 3HAKHU U CBCIACHUS U3 I/ICTOpI/II/I OTKpI)ITI/IH. COCTaB BCIIIECCTB. 3aKOH
MOCTOSIHCTBA COCTaBa, XxuMudeckue Gopmynsl. @OpMBI CYIIECTBOBAHHSI XUMUYECKHX IJIEMEHTOB.
BeniecTBa npocThie U CI0KHBIE.

[IpocTeie BemiecTBa: MeTaibl U HeMmeTaibl. OOIIas XapakTepUCTUKA METalIOB U HEMETAIlJIOB.
Hexkotoprsie cBemeHus o0 MeTaulax UM HEMeTalaX, OOYCIOBJIMBAIONIUX 3arps3HEHHOCTH
OKpYyXaromie cpenbl. OnrucaHue HEKOTOPBIX Hanbosee pacmpoCTPaHEHHBIX MPOCTHIX BEIIECTB.



ATOMHO-MOJIEKYJISIpHOE y4eHHE B XMUMHUHU. OTHOCHUTEIBHBIE aTOMHBIE M MOJIEKYJIIPHBIE MAacChl.
Cucrema xummyeckux d3yemeHToB J[.M.Mengeneea. OmnpeneneHue mnepuoa ¢ TPYIIIHL.
XapaKTepUCTHUKA IIOJIOKECHUS XUMUYECKUX 3JIEMEHTOB B IIEPUOANYECKON cucTeMe. BaJleHTHOCTS.
KonuuectBo BemectBa. OmnpeeneHne BAJICHTHOCTH MO TMOJOXKEHUIO 3JIEMEHTa B MEPUOIUUYECKOM
cucreMe. Mouib — elMHMIIA KOJIMYECTBA BelecTBa. MossipHas macca.

demoncTpanuu. 1. Ousndeckue U XUMUYECKUe siBiIeHUsA. 2. VM3MepeHHe IMIIOTHOCTU >KUJIKOCTH
apeomerpom. 3. IlnaBnenue cepnl. 4. OnpeneneHue TEIIONPOBOAHOCTH M AJIEKTPOIPOBOJIHOCTH
BemiectB. 5. Omnbithl ¢ koyuekuuert «lllkama tBEpmoctu». 6. Moaenn aroMOB U MOJIEKYJ. 7.
Komnekuust meramioB u HemetauioB. 8. [lomydeHue yriekucioro rasa pasHbIMH criocoOamu. 9.
Onextponu3 Boabl. 10. Bosronka iona. Kumsiuenue Boxapl. HakanuBanue kBapua. Harpesanue
Hadramuuaa. 11. Ombitel mo nuddysun. 12. Kosutekius MOpocThIX BEHIECTB, 00pa3oBaHHBIX
anementamu | — Il nmepuonos. 13. Habop xomorpamm: «OOpa3ipl pemeHns pacuéTHbIX 3aaa49». 14.
Komnekuust BemectB konuuectBOM 1 Moub. 15. JIlunamuueckoe mocobue: «KonndecTBeHHbIE
OTHOILEHUS B XUMUW.

JlaGopaTopHble onbIThl. 1. PaccMoTpeHre BelIeCTB ¢ pa3iUuHbIMH (U3MUYECKUMHU CBOHCTBAMH
(Menp, xene3o, IUHK, cepa, BOAA, XJIOpUI HaTpus U Ap.). 2. VcnbitaHue TBEPAOCTH BEIIECTB C
nomotuipio obpasuoB komnekuuu «lllkama TtBEpmoctu». 3. Ilpumepsl GU3HUECKUX SBICHMIA:
crubaHue CTEKISTHHOW TPyOKH, KUTISTIYCHHUE BOJIBI, TuIaBieHue napaduna. 4. [IpuMepsl XUMUYIECKUX
SIBJICHUI: TOPEHUE JPEBECUHBI, B3aMMOJIEHCTBHE Mpamopa € COJSIHOM Kucimotou. 5. M3yuenue
00pa3IoB METAJIOB M HEMETAILIOB (CEphl, XKeye3a, alFOMUHUS, rpaduTa, Meau U 1p.). 6. M3yuenue
CBOWCTB BEILIECTB: HAarpeBaHUE BOJIbI, HarpeBaHue okcuaa kpemuus (IV).

Pacuérnbie 3apaun. 1. Beiuncnenne OTHOCUTEIHLHON MOJEKYJISIPHOM MacChl BELIECTB, MacCCOBOM
JOJTU DJIEMEHTOB MO XHUMHUYeCKuM (opmyrnaMm. Beluucienue MONSIpHOM Macchl BemecTBa. 2.
Onpenenenre Macchl BEUIECTBA [10 U3BECTHOMY €0 KOJIMYECTBY U HAOOOPOT.

Tema TBOpueckoit pabotel. MurocTpupoBaHre NOJ0KEHUN aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.

XHMHYeCKHEe peaKIu. 3aKOHbI COXPAHEHHS MACChI U JHepruu (74.).

CyIIHOCTh XUMHUYECKHX SIBJICHUI B CBETE€ aTOMHO-MOJIEKYJIIpHOTrO yueHus. [IpusHaku nporekanus
XUMHUYECKUX peakuuid. [IpuunHbl 1 HanpaBieHUs NpoTeKaHUs XUMHUUYECKUX peakuuid. [lonarue o6
SHTPOIUHU M BHYTpEHHeH sHeprum BeuiectBa. OOpaTuMOCTh XMMHUYECKUX peakuuil. [IpeBparienue
SHEPrUM TpPU XUMHUYECKHX PEAKIMSIX, YCIOBHS MPOTEKAHHWS XMMMUYECKUX peaklui, 5K30- U
SHAOTEPMHUUYECKHE pPEAKLUU. 3aKOHBI COXPAHEHMs] MAacChl M DHEPrHM, MX B3aUMOCBS3b B 3aKOHE
coxpaHeHus marepuu. CocTaBleHHE YpaBHEHHI XMMHMUYECKUX peakiuil. PacdéTbl mo ypaBHEHUAM
XUMHMYECKUX peakuuid. THUIBI XUMHUYECKMX PpEaKLMH: pas3okKEHHs, COCIUHEHUS, 3aMELEHUs,
oOMeHa. O0001IeHNe 3HAHUI 0 XUMUYECKUX PEaKIUIX.

HdemoncTpanun. 1. IlpuMepsl XMMHYECKMX pPEaKIUil pa3HBIX BHJOB: DPA3JIOKEHHE MAJAXHWTa,
OuxpoMaTra aMMOHUS, B3aUMOJIEHCTBHE COJITHOM KHUCIIOTHI C KapOOHAaTOM HatTpus U Ap. 2. OnbITHI,
WJUTIOCTPUPYIOLINE 3aKOH COXPAaHEHUSI MACChl BELLIECTBA: TOPEHUE CBEUM HA BECAaX C MOIJIOUICHUEM
MIPOJYKTOB TOPEHHUS, OKHCIEHHE METAJUIOB B 3aKPBITHIX COCY/Jax CO B3BELIMBaHHWEM, OOMEHHBIE
peakiuu B mpubopax i WUIIOCTpaluu 3akoHa. 3. ONBITHL, WUTIOCTPUPYIOIIUE IMPEBPAIIEHUS]
pa3IUYHBIX BUJIOB SHEPTUH JIpYyT B Apyra. Habop moseneit aToMoB.

JlabopaTopubie onbIThl. 1. IIpu3Hakyu NmpoTekaHus XUMHYECKMX pEaKLUi: HarpeBaHUE MEIHOMN
MIPOBOJIOKH; B3aWMOJEWCTBHE pACTBOPOB €AKOTO HaTpa U XJOpHIAa MeIH; B3auMOJEiCTBHE
pPacTBOPOB YKCYCHOHM KHMCIIOTHI M THAPOKapOOHaTa HATpHsl; B3aUMOJICHCTBUE PAaCTBOPOB XJIOPHOTO
JKelle3a U KpacHOM KPOBSIHOM COJIM; pacTUpaHHe B CTYIKE MOPOIIKOB XJIOpUa aMMOHUS U Tal€HOM
u3BecTH. 2. TUNBI XUMHYECKMX pEaKLMW: DPA3IoKEHHE MallaxUTa; B3aUMOJECHCTBHE XKeye3a ¢
pactBopoMm xiopuaa meau (II), B3aumoaeiicTBue pacCTBOPOB €IKOT0 HAaTpa M XJIOPHOTO JKeje3a.
Pacuérnble 3agauun. BriunciieHne 1mo XMMHYECKHMM YpaBHEHUSM MacC, KOJMYECTB BEIIECTB: a)
BCTYIIMBIIMX B pEaKIio; 0) 00pa30BaBIIMXCS B pE3yJIbTaTe Peaklnu.

Metoabl xuMuu (24)



ITonsTie 0 MeTONE KAaK CPEIACTBE HAYYHOT'O MO3HAHMS EHCTBUTEIBHOCTH. METONBI, CBA3aHHBIE C
HEMOCPEJCTBEHHbIM H3y4YE€HUEM BELIECTB: HaOJIOJICHHE, ONMCaHHE, CPABHEHUE, XUMHMUYECKHI
skcnepuMeHT. [loHsTHe 00 HMHIUKATOpax. XUMHYECKHH S3bIK, €ro BaXHEWIHME (QYHKIUU B
XMMHMYECKON HayKe.

JlabopaTopHble onbIT. 1I3MeHEHNE OKpAaCKK HHAMKATOPOB B Pa3IMYHbIX CpPEax.

BemecTBa B OKpyskamoueid Hac npupojae U Texuuke (64.).

BemiectBa B mpupoje: OCHOBHBIE CBEIEHHS O BEIECTBEHHOM COCTaBe reocdep M KocMmoca.
[Tonsatue o texnocdepe. Yuctoie BemectBa U cMecH. CTENEeHb YMCTOTHI M BUJBI 3arpsi3HEHHS
BeniecTB. [IoHATHE O TOMOIE€HHBIX M TE€TEpOreHHBIX cMecsax. Pasnmenenue cmeceil. OumcTka
BEIIECTB: (pUIbTpOBAaHME, AMCTHILUIALMS, KPUCTAJUIM3ALUs, SKCTpAarupoBaHUE, XpomaTorpadus,
BO3rOHKA. MieHTHuKalus BEIEeCTB ¢ MOMOILBIO ONPEIEICHUs TEMIIEPATYp IUIABICHUS U KUIIEHUS.
BemectBa B TexHuke. IlosnyueHne BemiecTB ¢ 3aJaHHBIMM CBOWCTBAaMU — OCHOBHas Ipodiema
xumui. [TonsATHE O BelecTBax Kak O ChIpbE, MaTepHallaX U MpOAyKUUHU. BemecTsa oprann4eckue u
Heopranuueckue. [lepBoHavaabHbIe CBEACHUS O XMMUYECKON TEXHOJIOTHUHU. [1maneTapHblil Xapakrep
BIUSHUSA TEXHUKM Ha OKpyXKawolyr cpeny. IIpupomooxpaHurenbHOe 3HAYEHUE OYHMCTHBIX
COOPYXEHHM U IKOJIOTHYECKN YUCTBIX TEXHOJIOTHM.

[ToHsATHE O pacTBOpax Kak FOMOI€HHBIX (PU3UKO-XMMHUYECKHX CHCTEMax. 3HAYCHUE PacTBOPOB IS
KU3HM YEJIOBEKA, CEIbCKOXO3SMCTBEHHOIO M IPOMBIIUIEHHOIO IPOM3BOJACTBA. PacTBOpMMOCTH
BellecTB. BiusiHue texHocdepsl Ha MPUPOJHBIE NTPECHBIE U MOPCKUE BOJIbl. DaKTOPBI, BIUSIOIINE
Ha pacTBOPUMOCTb TBEPJBIX BEIIECTB U ra3oB. M3MeHEeHHE pacTBOPUMOCTH KHCIOPOJA B CBA3HU C
3arps3HeHueM BoJ. Koadduuuent pactBopumoctu. CrnocoObl BbIpRKEHUS KOHIEHTPAaLUU
pacTBOPOB: MaccoBasi A0JIs, MOJISIPHAs KOHLICHTPALIMSL.

JdemoncTpanun. 1. Paspenenue cmecell pasiMYHBIMA METOJAMHU: METOAOM OTCTAaWBaHUSA; C
MOMOIIBIO  JICIUTEIIEHOW BOPOHKH; METOJOM KOJIOHOYHOH Xpomatorpaduu. 2. Komnekmus
pa3nuyHbIX COPTOB He(TH, KameHHoro yris. 3. Kosulekuus OpUPOAHBIX M CHHTETHYECKHX
OpraHMYEeCcKUX BelecTB. 4. PacTBopeHue BEIIECTB ¢ pa3iuyHbIM KOA(P(HUIUEHTOM PACTBOPUMOCTH.
5. YcnoBus u3MEHEeHUs: paCTBOPUMOCTH TBEPIBIX M ra3000pa3HbIX BemecTB. 6. TemnoBbie 3¢ (heKThI
IIPY PaCTBOPEHUH: PACTBOPEHUE CEPHOM KUCIIOTHI, HUTpaTa aMMOHHSI.

JlaGopaTtopHbie onbIThl. 1. O3HakomiieHHE ¢ OOpa3laMy MPOCTHIX U CIOXKHBIX BEIIECTB,
MUHEPAJIOB U TOpPHBIX Mopoja. 2. Pa3znenenune cMecu cepsl M Kenesa, pa3lelieHne cMecu HeTu U
Bojibl. 3. MccnenoBanue (pu3NYeCKUX M XMMUYECKHX CBOMCTB MPUPOIHBIX BELIECTB (M3BECTHSIKOB).
4. U3yuyeHue BIUSHUS IpUMeEcEeld B BEIIECTBE Ha ero (u3NYecKue M XUMUYECKHE CBOMCTBa
(B3auMopelcTBUE J1a0OPATOPHOTO M TEXHUYECKOTro KapOOHaTa KaJbIMsl C COJSHOM KHCIOTOH). 5.
OOyrirBaHue opraHndeckux BemecTB. 6. CpaBHeHHE PoO BOJbI: BOJIONPOBOIHOM, U3 FOPOJICKOIO
OTKPBITOTO BOJOEMA. 3HAKOMCTBO C OOpa3laMu MPOAYKLUUU XMMHUYECKMX M CMEXKHBIX C HUM
IIPOU3BOJICTB.

IIpakTnyeckue padorsl 2,3,4.

2. OuucTka BeHIECTB METOAaMHU (QHIBTPOBAHHS, KPUCTAJUIM3AIMN, TEPErOHKH, BO3TOHKH,
xpomartorpaduu, IKCTparupoBaHusl.

3. PacTBOpHMOCTH BeliecTB

4. IIpuroroBiieHNE PACTBOPOB 3a/laHHON KOHIIEHTPAIIHH.

Pacuérnbie 3agaum. 1. IloctpoeHue rpapuKoOB pacTBOPUMOCTH BELIECTB MpPH PA3IUUYHOM
temneparype. 2. Vcnonb3oBaHue TrpaduKoB pacTBOPUMOCTH Ui pacdy€roB Kod(h(UIHMEHTOB
pacTBOPUMOCTH BelECTB. 3. BrlunciieHne KOHLEHTpAalUU pacTBOPOB (MACCOBOM J10JIM, MOJISIPHOM
KOHIEHTpPAlLlMK) IO Macce PacTBOPEHHOTO BellecTBa M 00BEMY WM Macce pacTBopurens. 4.
Bbruucnenue wmaccel, 0o0beMa, KOJIMYECTBA PACTBOPEHHOTO BELIECTBA M PACTBOPUTENS IO
ONpeeNEHHON KOHIIEHTPALMK pacTBOpa.

IHonsitue o razax. Bo3nyx. Kuciopoa. I'openne (84.)
[TonsiTue o razax. 3akoH ABorazpo. Bo3myx — cmech razoB. OTHOCHUTENIbHAS NIOTHOCTD Ta30B.



Kucnopon — xumMuueckuii 3neMeHT U npocTtoe BenlecTBO. McTtopust oTkpeiTUs Kuciopoga. Cxema
onbiToB . IIpuctinu u A.JI.JlaByasne.

Amnotpornus. O30H. 3HaueHHe 030HOBOTrO ciios 3emuu. [IpoGiieMa HapyIieHUS €ro eJI0CTHOCTH.
[ToBeIeHNE COepKAHMS 030HA B TIPU3EMHOM CIIO€ aTMOC(EPHI.

[ToydeHnue KuCIOpoaa B MPOMBIIUICHHOCTH U Jaboparopuu. XUMHUYECKHAE CBOWCTBA KUCIOPOA.
[Iporeccrl ropenus U MeIJICHHOTO okucieHus. [Ipumenenue kucnopoma.

AtMmocdepa — BozaymiHas oOosouka 3emun. TeHIEHIMM M3MEHEHUs cocTaBa Bo3ayxa B XXB.
OcHOBHbIE HCTOYHUKH 3arpsi3HEHHs aTtMocdepbl. TpaHCHOPTHBIA MEepeHOC 3arpsI3HEHHI.
KpyroBopot kucnopoaa B nmpupozae. O BceMHUpHOM 3aKOHE 00 aTMocdepe.

Hemouncrpamun. 1. [Tonyuenue kucinopona. 2. Cxuranue B atMochepe KHCIOpOaa, Cephl, YT,
kpacHoro ¢ocdopa, HaTpusa, xene3a. 3. Ilomyuenue o3ona. 4. BsaumopeiictBue o030Ha C
pacTBOpaMH MHIUTO U MOJUa Kayusl. S. ONbIThL, MOATBEPKIAIOIINE COCTaB BO3yXa. 6. OMBITHI MO
BOCIUIAMEHEHUIO U TOPEHHUIO.

IIpakTuyeckas padora. 5. [loaydeHue KMCI0pOJa U U3YUYEHHUE €TI0 CBOMCTB.

Pacuérnbie 3agauu. 1. OmnpeneneHue OTHOCUTENBHOW TUIOTHOCTH Ta30B IO 3HAYEHUSM HX
MOJICKYJISIpHBIX Macc. 2. OmpenesieHHue OTHOCHUTENIBHBIX MOJIEKYJSAPHBIX MacC ra3000pa3HbIX
BEIIECTB 110 3HAYCHHUIO UX OTHOCUTEIbHOM MJIOTHOCTH.

Tema TBOpueckoii paboTel. cTounnku 3arpsizHeHust aTMOC(hepbl U CIIOCOOBI €ro MPEo0ICHHUS.

OcHoBHbBIE KJ1aCcChl HEOPTraHU4YeCKuX coeqnHenuni (13u4.).

Oxcuapl — cocTaB, HOMEHKIATypa, kiaccuduxamus. [loHsATHE O TUAPOKCHMIAX — KHUCIOTaxX M
ocHoBaHUsAX. Ha3Banus m coctaB ocHoBaHmil. I'mapoxcorpymma. Kiaccudukanms kucior, ux
cocraB, Ha3BaHusA. CocTaB, Ha3BaHUS COJICH, TPaBHIIa COCTABICHHS OPMYIT COJICH.

XUMHUYECKHE CBOMCTBA OKCUIOB. BiiMsiHME cocTaBa KMCIIOT HA XapaKTep UX CBOMCTB (Ha MpuUMepax
CONSHOM W cepHOW KkucioT). OOIMe XWMUYECKHE CBOWCTBA KHUCIOT. PacTBOPMMOCTH KHCIOT.
Kucnoruele noxnun. @Pusmyeckue CBOWCTBA U CHOCOOBI IOJIy4YEHHUs wIeoueld. XUMHUYECKHE
CBOMCTBa coJiell (B3aMMOJIEHiCTBHE pPAaCTBOPOB COJEH € pacTBOpaMu ILENOoYed M MeTajulaMu).
I'enernueckass CBA3b KJIACCOB HEOPraHWYECKUX coequHeHHH. AmdorepHocTh. OKcuIpl U
THJIpOKCUAbI, oOnajgaromue ampoTepHbIMH cBoiicTBamu. Kiaccudukanuss HeopraHH4ecKux
BeniecTB. [lepuoauyeckoe M3MEHEHHE CBOMCTB XMMHUYECKHX AJIEMEHTOB M WX COEAMHEHMH (Ha
IIpUMepe OKCUIOB, THIPOKCHUIOB U BOJOPOIHBIX COEIUHEHUM).

JdemoncTpanuu. 1. OOpa3ibl COCNUHEHHH — MPEACTaBUTENCH KUCIOT, COJEH, HEpacTBOPUMBIX
OCHOBaHHUH, IIeao4Yel, OKCHIOB. 2. OMBITHI, WUIIOCTPUPYIOIIUE CYIIECTBOBAHHWE TI'€HETHYECKOM
CBSI3U MEXAY coeanHeHusMH (ocdopa, yrieposaa, HaTpus, Kanbuus. 3. BzanmoaelcTBie KalbIHs
n Hatpus ¢ Bojou. 4. [leiictBue HHAMKATOPOB. 5. ONBITHI, WUIIOCTPUPYIOIINE XUMHYECKHE
CBOWCTBA OTJEBHBIX KJIACCOB HEOPTAaHWYECKHUX coenuHeHH. 6. OOpa3mbl MPOCTHIX BEIIECTB U HX
coeIMHEHU (OKCUJIOB U THAPOKCHJIOB), 00pa30BaHHBIX JIEMEHTaMH OJHOTO MEPUO/a.
JlabopaTopuble omnbIThbl. 1. Paccmorpenue oOpasmoB okcunoB (yriepoxa (IV), Bomopona,
docdopa, menu, KanpLus, xenesa, kpemuus). 2. Habmroaenue pacTBOPUMOCTH OKCUIOB aTIOMHUHUS,
HATpUsl, KalbIUs, Meau B Bone. 3. OmpeneneHUe cpeasl MOMYYSHHBIX PAacTBOPOB C TIOMOIIBIO
uHaukaropa. 4. PaccMmoTpenme o00pas3noB cojeil W ompeieneHHe HUX PacTBOPUMOCTH. 5.
B3aumoneiictBue okcumoB kambius W (pochopa C  BOgOH, ompeneneHue XapaxkTepa
00pa3oBaBIIerocsi THAPOKCHJIA C TOMOIIBIO MHIUKaTOpa. 6. B3aumoneiicteue okcuaoB menu (II) u
LIMHKA C PacTBOPOM CEepHOIl KHCHOTHI. /. IlomyueHue yriekucioro raza M B3aUMOJIEHCTBUE €0 C
n3BECTKOBOM BomoH. 8. MccienoBaHue CBOWCTB COJITHOM M CEPHOM KHUCIIOT C HCIOJIb30BAHUEM
WHAUKATOpoB. 9. B3anmoeiicTBre MeTasioB (MarHus, WHKA, JKelle3a, MEIH) C paCTBOPAMHU KUCIIOT.
10. 3mMeHeHne OKpacKM HMHIMKATOPOB B pacTBopax mienouei. 11. B3ammonelicTBue pacTBopoB
KHCJIOT €O 1enoyaMu. 12. BzaumozeiicTBue pacTBOPOB KUCIOT C HEPACTBOPUMBIMU OCHOBaHHUSIMM.
13. TTonyueHune HepacTBOPUMBIX OCHOBAHHM U HUCCIIEOBAaHUE UX CBOICTB (Ha MpUMepe THApPOKCcHIa
IIMHKA).

IIpakTuyeckas padora. 6. ccienoBanue CBOMCTB OKCHAOB, KUCIOT, OCHOBAaHUIM.



Pazpea 2.

XHMHYeCKHE 3JIeMEHTBI, BellleCTBA H XMMHYeCKHe PeaKIUi B CBeTe 3JIEKTPOHHOI Teopuu.
Ctpoenue aToma. (44.).

Crpoenue atoma. CTpoeHHE 3JICKTPOHHBIX 00OJIOUYEK aTOMOB 3JIEMEHTOB: s-, P-, d-, f-31eKTpoHBbI.
MecTo 37eMeHTa B IEPUOINYECKOM CHUCTEME U AJIEKTPOHHASI CTPYKTYpa aTOMOB. Pain0aKTUBHOCTD.
[TonsiTue 0 MpeBpallleHUH XUMUYECKUX JIIEMEHTOB.

JemoncTpanuu. 1. Cxembr omnbitoB Tomcona, Pesepdopma, Mummmkena. 2. CxeMbl OIBITOB,
MOATBEPKIAIOIINX CBOMCTBA 3JIEKTPOHA KaK YaCTHUIIbI U KaK BOJHBI. 3. Mozeln aTOMOB pa3InuHbIX
3JIEMEHTOB.

Iepuoauyeckuii 3aK0H M nepuoanyeckasi cucrema ieMenToB [[.M.Menneneena (44.).
CBoiicTBa XMMHUYECKHX JIEMEHTOB U MX M3MeHeHus. Kilaccudukanus XMMU4eCKUX 3J1€MEHTOB.
OTKpbITHE IEPUOANYECKOTO 3aKOHA. CTPOEHHE aTOMOB 3JIEMEHTOB MAJIbIX U OOJIBIINX EPUOJIOB,
IJIaBHBIX U IOOOYHBIX oArpymni. GopMyIupoBKa NEPUOAMUYECKOrO 3aKOHA B COBPEMEHHOIM
TpakToBKe. lleproauyeckas cucrema B cBeTe CTpoeHus aroma. Ou3nyeckuii CMbICI HOMepa
nepuosa u rpynmnsl. CeMeicTBa 3JIeMEHTOB (Ha pUMepax IEeJI0YHbIX METAIOB, FAJIOTEHOB,
MHEPTHBIX ra3oB). XapaKTEepUCTUKA XMMHUECKUX CBOWCTB AJIEMEHTOB IJIaBHBIX MOATPYIII U
NIEPUOJUYHOCTh UX U3MEHEHUS B CBETE AJIEKTPOHHOTO CTPOEHUS aTOMa. JJIEMEHTBI, COCIMHEHUS
KOTOPBIX TPOSBIAIOT  amQoTepHble CcBoWcTBA. OTHOCHTENBbHAS  AIIEKTPOOTPHUIIATEIBHOCTh
aieMeHTOB. O011as XapakTepUCTHUKA JIEMEHTa Ha OCHOBE €r0 MOJI0XKEHUS B IEPUOIUUECKOM
cucreme JI.M1.MenzeneeBa. 3HaueHe NEPUOJIUIECKOTO 3aKOHA JUIsl pa3BUTHUSL HAYKU U TEXHUKH.
Ponb nepuoauueckoro 3akoHa B CO3AaHUH HAyYHOW KapTUHBI MUpA.

HemoncTpanuu. 1. HaGop cmaiino, kogorpamm, tabmun «llepuoaudeckuii 3aKOH U CTpOEHHUE
atoma». 2. JleMoHcTpaiusi oOpa3loB IIETOYHBIX METaUIOB W rajoreHoB. 3. BzaumonerctBue
LIEJIOYHBIX METAJIJIOB U FAJIOTEHOB C MPOCTHIMU U CJIOKHBIMU BELLIECTBAMM.

JlaGopaTopHble onbIThI. 1. VccrenoBanue cBocTB aM(pOTEPHBIX TUAPOKCHIOB U MIETOYCH.

Ctpoenue BeurecTBa (54.).

BanenTHoe cocTOsiHHE aTOMOB B CBETE TEOPUU AJIEKTPOHHOTO CTPOEHHUS. BalleHTHBIE 3J€KTPOHBI.
Xumuueckasi cBA3b aToMOB. KoBasieHTHas CBsi3b M MexaHu3M e€ oOpas3oBaHus. HemomsipHas u
MoJIApHasi KOBaJIEHTHasi CBsi3b. CBOMCTBA KOBAJEHTHOW CBS3U. OJEKTPOHHBIE U CTPYKTypHBIE
¢dopmynsl BemecTB. VMoHHas cBA3b M MexaHH3M e€ oOpa3zoBaHusa. CBolicTBa MOHOB. CTeneHb
OKHCJICHUS.

IIpupona xumuueckon cBA3M M €€ TUNBl. OTHOCUTEIBHOCTb THUIIOJIOTMHM XUMHYECKOH CBS3H.
BnusiHue TMIa XMMUYECKOH CBSI3M Ha CBOMCTBA XUMHYECKOTO COETUHEHUS.

Kpucrannuueckoe crTpoeHue BemecTB. Kpucrajummueckne pemETKU: aTOMHasg, HOHHAd,
MOJIEKYJISIPHAs — U UX XapaKTEPUCTUKU.

YPOBHH XMMHUYECKON OPraHNU3allMK BELIECTB. 3aBUCUMOCTD CBOMCTB BEIIECTB OT UX CTPOCHHUS.
JdemoncTpauuu. 1. Bzanmoneicterue HaTpus ¢ XJIOpOM. 2. Moaenu KpUCTAIINYECKUX PEIIETOK
BELIECTB C HOHHBIM, aTOMHBIM U MOJIEKYJISIPHBIM CTpoeHHEM. 3. Bocco3ianue 1enocTHON
CTPYKTYpPBbI XJIOpHIa HATpUs MyTEM HaloXKeHHUsl Habopa KoaokapT. 4. Bo3ronka iona. 5. Vicnmapenue
TBEPJIOTO YIJIEKUCIIOTO rasa.

Tema TBOpueckoit paboTel. PaccMoTpenue 1 aHaiau3 B3auMOOOYCIOBIEHHOCTH COCTaBa, CTPOCHUS,
CBOMCTB BEILIECTBA U €r0 MPaKTUYECKOro 3HaYEHUS (Ha JTI000M IIpUMEpE).

XuMu4ecKHe peakuuu B CBeTe JJIeKTPOHHOH Teopun. (74.).

dusnueckas CymHOCTh XUMHUYECKOH peaKIyu.

OnexktpoHHble ypaBHeHMs Jlbtonca. Peakiuu, mpoTekaromue ¢ M3MEHEHHEM M 0e3 WU3MEHEeHHUs
crereHel okucieHus. OKHUCIUTEThHO — BOCCTAHOBUTENbHBIC peakiuu. [Iporecchl OKHWCIeHHS |
BOCCTAQHOBJICHUS; UX €MHCTBO U MPOTHBOIOJIOKHOCTh. COCTaBIEHHE YPAaBHEHUIH OKHUCIUTEIBHO -
BOCCTAHOBHUTENIBHBIX PEAaKIMH , PACCTAHOBKA KOX(PQPHUIIMEHTOB METOJIOM 3JCKTPOHHOTO OaiaHca,
o0111ast XapaKTepUCTHKA.



Knaccudukanmss XuMHUIecKuX peakifii B CBETE SJICKTPOHHON TCOPHUH.

JemoncTpauuu. IIpuMepbl OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKUUN PpPAa3JIUYHBIX THUIIOB:
TrOPEHHE BEUIECTB, B3aMMOJEICTBHE METAJJIOB C TajOreHaMH, Cepoil, a30ToM,(oOpa3oBaHUE
HUTPUTA JINTUA), PACTBOPAMHU KUCJIOT U COJIEH.

0O606wenue 3Hanull 0 HauboIee BANCHBIX XAPAKMEPUCIUKAX 8EUeECME U XUMUUECKUX NPOYECCO8:

XapakTepucTuka XUMHUYECKOTO 3JeMeHTa (COoCTaB, CTPOCHHUE, IMOJOKEHHUE B MEPUOJIUYECKON
cucreme). OU3nKo-XxuMUUECKHE CBOMCTBA BEIIECTB HAa IPUMEpPaxX BOAOPOa, KUCIOPOa, XJI0pa.

OCHOBHBIE XapaKTEPUCTUKU XHUMHUYECKUX PEAKIM: THUIIBI pEaKlHil, BO3MOXHOCTb U
HampaBlieHusi mnporekaHus. Hekotopsle TpeOoBaHUS K MPOU3BOJACTBEHHBIM XHUMHUYECKUM
npoieccaMm (3KOHOMHYECKHE, TEXHOJIOTMUYECKUE, HKOJIOTMYECKHE) Ha MpUMEpax MOIydeHUs
BOZIOPOJIa, KUCIIOPOa, XJIOPOBOIOPOAA.

DKCIulyatanusi, BOCIIOJIHEHHME M OXpaHa NPUPOAHBIX PECYpCOB HA HAy4YHOM OCHOBE —
HeoOxouMast TIPENOCHUIKA JIUISl CO3/IaHUs YCIIOBHM OJIArOMPUSTHOTO PAa3BUTHS YEIIOBEYECTBA.
XuMHUS U )KU3HD (24)

B pesyabTare n3yueHnss XuMuHu Ha 0a30BOM yYpoBHe B 8 Ki1acce
yJammecsi 10JKHbI 3HAThH:
- OCHOBHBIC ()OPMBI CYIIIECTBOBAHUS XUMUYECKOTO 3JIeMEHTa (CBOOOIHBIE aTOMBI, IPOCTHIE
CJIO’KHBIC BEIIIECTBA);
- OCHOBHBIE CBEJICHHS O CTPOSHHH aTOMOB 3JIEMEHTOB MAJIbIX MIEPHUO/IOB;
- OCHOBHBIC BHJIbI XUMHYECKHX CBSI3€H; TUIBI KPUCTALUTUYECCKUX PEIIETOK;
- (hakTOpBI, ONIpENEISIOIINE CKOPOCTh XUMHUYECKHX PEAKIIUN U COCTOSTHUE XUMHYECKOTO
paBHOBECHS;
- TUTIOJIOTHEO XUMHUYECKUX PEAKIUH 110 pa3IMuHbIM IPU3HAKAM;
- Ha3BaHUs, COCTaB, KJIacCU(UKAIIUIO U CBOMCTBA BaXKHEHIIINX KJIACCOB HEOPTaHUYECKUX
COEIMHEHU ¢ O3 OKUCIIEHUA-BOCCTAHOBIICHUS.
ydaiuecst 10JKHbI YMeTh:
- IPUMEHSATH CJIEAYIOIINE TOHATHS: XUMUYECKHH JIEMEHT, aTOM, U30TOIbI, HOHBI, MOJICKYJIBI;
- IPOCTOE U CII0XKHOE BEIECTBO;
- aJUTOTPOTIHS;
- OTHOCHUTENbHAsl aTOMHAsl U MOJIEKYJISIpHAsi MacChl, KOJIMYECTBO BEIIECTBA, MOJISIpHAs Macca,
MOJISIPHBIN 00BeM, UnciI0 ABOraapo;
- 3JIEKTPOOTPULIATEIBHOCTb, CTETIEHb OKUCIICHNUS, OKUCIUTEIbHO-BOCCTAHOBUTEBHBIN MpoIiece;
- XUMHMY€ECKasi CBSA3b U €€ Pa3HOBHIHOCTH;
- XUMHWYCCKas pCakuus u €€ Knaccnquauml;
- pPa3bICHATH CMBICII XUMUYECKUX (POPMYIT M ypaBHEHUH;
- OOBSICHATD JIeMCTBUE U3YUEHHBIX 3aKOHOMEPHOCTEH (COXpaHEHHUsI MacChl BELIECTB IpU
XMUMUYECKHUX PEaKIHsX);
- OIIpCACIIATH CTCIICHU OKHUCIICHHUA aTOMOB XUMHWYCCKUX 3JICMCHTOB I10 q)OpMYJ'IaM ux COGHHHGHI/Iﬁ;
- COCTaBJIATh YPAaBHCHUA peaKHHﬁ, OMPEACIIATh UX BUJ U XapaKTECPHU30BaTh OKHCIUTCIBHO-
BOCCTAHOBUTEIJIbHBIE PEAKIINHU, ONPEIEIATH 10 COCTAaBY (XUMUYECKUM (opMysiaM) MPUHAIIEKHOCTh
BCIICCTB K pa3JIMYHbIM KJIacCaM COC}II/IHGHI/Iﬁ " XapaKTCPU30BaATh UX XUMHNYCCKHUEC CBOI\/IICTBa;
- YCTaHaBJIMBATb TCHETUYCCKYIO CBA3b MCKAY KilaCCaMU HECOPraHNYCCKUX COG}IHHCHHﬁI/I
3aBHCUMOCTBH MEXJIy COCTaBOM BEIECTBA U €TO CBONCTBAMHU;
- obOpamarbcs ¢ 1a00paTOPHBIM 000PYIOBAHUEM;
- cOOJII0AaTh MpaBUIa TEXHUKU OE€301IaCHOCTH;
- IPpOBOAUTH NPOCTHIC XUMHUYCCKUC OIIBITHI, Ha6JHO)IaTI) 3a XUMHUYCCKUMU MIpoueccaMu U
0OpMIIATH PE3yIbTaTHl HAOTIOCHUH;
- IPOU3BOAMUTH PACUETHI 0 XUMHUECKUM (POpMyJiaM U YPaBHEHUSM C HCIIOJIb30BAaHHEM H3yUCHHBIX
IIOHATHUH.
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Paszpnen 7. TeMaTuyeckoe miiaHupoBaHue.

TemaTnueckoe NJIaHMpPoOBaHMe Kypca «XuMus» 8 Kiace

Paznen yueOHnoro kypca.

XapakTepucTuKa 0CHOBH

KosmyectBo
NAeATeJIbHOCTH Y4eH
4acoB .
(Ha ypoBHe y4eOHBIX J1e¥
Beenenune 34 Hcnonp30BaTh  MEXIpeIMETHbIE CBsA3M. Paznuuars

1a00paTOPHBIM 00OPY/JOBAHUEM.
CobmroaTh TEXHUKY 0€301TaCHOCTH

Pa3nes 1. BemecTBa m XuMH4ecKHe sIBJCHUSI ¢ MO3HIIUI AaTOMHO-MOJIEKYJISPHOro yuyenus (41 1)

1. XumMnueckue
3JIEMEHTHI U BelecTBAa B
CcBeTe aTOMHO-
MOJIEKYJISIPHOTO YUEHUsI

9y

VYcranaBinuBaTh MEKIIPEIMETHBIE CBA3U. Paznuuare nmoHs
anemMeHT». ONUChIBaTh (PU3UUECKHE U XUMUUYECKUE SIBJI
Habmonate cBoiicTBa BemecTB. CpaBHUBATh (PU3NUECKHE
MIPOCTHIE U CIIOXKHBIE BemecTBa. OnpeensiTh BaIEHTHOC
YMmets nonb3oBatees [lepruoanueckon cucTeMon Xumuye
ompeieNIeHuH BaJeHTHOCTH. OMHUCHIBATh COCTAB MPOCTEH
dopmynam. CoctaBnath GOpMyTbl OMHAPHBIX COSAMHEHU
MoaenupoBaTh CTPOEHHE MOJIEKYJI METaHa, aMMHaKa, BO
uHpopManed #3 JPYruX MCTOYHHKOB JJISI TIOJTOTC
KOMIBIOTEPHBIE MPE3CHTAIUU 10 TeMe. PaccunThIBaTh OT
dbopMmyiaMm BeriecTB. PaccunThIBaTH MACCOBYIO JIOJIO X
PaccunThiBaTh MOJIIpHYIO Maccy BEILIECTBA.
YcTanaBnuBath npocteimme (opMyIIbl BEIIECTB MO0 Macco

2. XuMu4ecKue peakiuu.
3aKoHBbI cOXpaHeHHs
Macchl M JHEPruM

OnuckIBaTh MPOCTEUIINE XUMUYECKHE PEAKIIUH C TTOMOIIIb
KnaccuduimpoBaTs XUMUYECKUE PEAKIIUU.

AKTyallu3upoBaTh 3HaHUA O MIPU3HAKAX XUMHUUECKUX PEaKL
CocTaBnsaTh KIacCU(PUKAIIMOHHBIEC U CPABHUTEIIBHBIC Ta0I
BbIyucasaTh o XMMHUYECKUM ypPaBHEHUSIM MacCy WIIU KOJ
WJTM KOJIMYECTBY BEIIECTBA OJHOTO M3 BCTYMAIOIINX HIIH TIC




Paznen yuebnoro xypca.

KommuectBo
4acoB

XapaKTepuCcTHKA OCHOBH
AeSITeJIbHOCTH Y4eH
(Ha ypoBHe yueOHbBIX 1€k

3. MeToabl XUMHHU

2y

Habmronate neMOHCTpUpYEMBIE M CaMOCTOSTENBHO IIPOB
U3y4aeMbIX BEIIECTB HA OCHOBE HAOIIOJCHUH 3a X
XUMHAYECKH sKcriepuMenT. CoOM01aTh TEXHUKY 0€3011acH
Hcnonb30BaTh METO/ CPaBHEHUS NIPH XapaKTEPUCTHKE CBO

4. BenrecTtBa B
OKpY:Kamlel Hac
NpUpoAe U TeXHUKE

VYcraHaBIuBaTh MEXIPEIMETHBIE CBS3UM. YUUTbCA I
Habumonate npeBparienus uyyaembix BemecTB. OnuchB
JEMOHCTPALIMOHHOTO U J1a00paTOPHOr0 3KCIIEPUMEHTOB.
YMerp pazpenarb cmecu. [IpoBoIWUTh OYMCTKY Belll
BbIITApUBAHUEM. J[les1aTh BBIBOABI U3 PE3YJITATOB MPOBEAE
KJIaCCU(PUKAMOHHBIE CXeMbl. [IpUMEHATH CHUMBOIUKO
BprauciisiTe MaccoByrO JOJIKO PACTBOPEHHOTO BELIECTBA
3a/laHHOM KoHIeHTpauuu. [loap3oBaThCcs HHPOpMaIEl u
KpaTKUX COOOIICHUH.

['oTOBUTH KOMIIBIOTEPHBIE PE3EHTALIMH 10 TEME

5. IlonsiTHE 0 ra3ax.
Bo3nyx. Kucaopoa.
I'openue

Hcnons30Bathe MeXIpeaMeTHbIE CBA3U. Mcnonb30BaTh npw
C MPUBEIEHHBIMU B HUX aITOPUTMaMU perieHus 3aaad. 06
W3YYEHHBIX BEIECTBAX. Y YUTHCS PEIIATh UCCIEA0BATEIb
HabGmonate mnpeBpaiieHus u3ydaemblx BemecTB. On
JIEMOHCTPAIIMOHHOTO ¥ JTAOOPAaTOPHOTO  IKCIIEPUMEHTC
CJIEZICTBEHHYIO CBS3b MEX]y (PU3MUECKMMH CBOMCTBaMU
cobupanus. [IpuMeHsTh MoJly4eHHbIe 3HaHUSI TIPH TIPO
YcTaHaBIMBaTh CBS3b MEX]y CBOMCTBAMU BEILIECTBA U €TI0
MH(}OPMALINIO U3 PAa3HBIX UCTOYHHUKOB.

['0TOBUTH KOMITBIOTEPHBIE MTPE3ECHTALIMH 10 TEME

6. OcHOBHBIE KJIACCHI
HEOPraHu4ecKUux
coeIMHEeHU I

13 4

UccnenoBath cBOMCTBa UW3y4yaeMbIX BemiecTB. HaoOr
IpEBpAILCHHs U3ydaeMbIX BellecTB. ONMUChIBATh XUMUY
JEMOHCTPAIIMOHHOTO U J1a0OpaTOPHOTO 3KCIEPUMEHTC
MPOBEIEHHBIX XUMUYECKUX onbITOB. Kitaccuduimpona
(hopMmyJbl OKCHAO0B, KUCJIOT, OCHOBAHHH, cojieil. XapakT
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUH. 3anuchl
OcymIecTBISITh TEHETUUECKYIO CBSI3b MEXTY KJIacCaMU HEO

Paznea I1. Xumnuyeckue 3/ieMeHThI, BelIeCTBA 1 XUMHYECKHE PeaKIUM B CBeTe 3JIEKTPOHHOM TeopHu

7. CTpoeHnune aToma

44

Hcnonb30BaTh MEXIPEIMETHBIE CBA3U. MOaenupoBaTh
«XUMHUYECKUH BJIEMEHT), «IOPSIAKOBBI HOMEP), «MaCCOB
aTOMHAsI Maccay, «IJIEKTPOHHAS 000JI0UKay, «IJIEKTPOH
XapakTepe NU3MEHEHUS CBOMCTB XUMUYECKUX DJIEMEHTOB
[Tonwp3oBaTbest HHGOPMANHEH U3 APYTHUX UCTOYHUKOB IS T
['0TOBUTH KOMITBIOTEPHBIE IPE3CHTALMU 110 TEME

8. Ilepuoanuecknii 3aK0H
u Ilepnoanyeckas
CHCTEeMa XUMHYECKHX
jiemenToB /..

44

KnaccudunupoBars n3ydeHHbIE XUMHUYECKUE AJIEMEHTHI I
BEIIECTB, MNPHHAMIEKANIMX K pasHbIM Kjaccam; XI
VYcraHaBnuBaTh BHYTPU- U MEXIIPEAMETHbIE CBA3U. Orl
tabnuuel «[lepuoanueckas cucteMa XUMHYECKHUX dJIe




Paznen yuebHnoro kypca.

KonnuecrBo
4acoB

XapaKTepucTHKA OCHOBH
AeATeJJbHOCTH y4eH
(Ha ypoBHe yueOHbBIX Jei

MenpaeieeBa

¢dbopma).PaznuuaTe Nepuobl, TPYIIIbL, TJIABHBIE H IO
XUMHUYECKHE BJEMEHThl 10 TnoJiokeHuto B Ilepuonr
CtpyKTypHpOBaTh MaTepual O *KU3HU U AesitenbHoctu [.1
o nepuoauyHocTd. OTOUpaTh HHGHOPMALIUIO U3 IPYTHX
COOOIICHUH.

['0TOBUTH KOMIIBIOTEPHBIE IPE3EHTALIMH 110 TEME

9. CTpoeHue BelecTBa

54

PasrpannunBaTh NOHATHS «XUMHUYECKAs! CBA3bY, «KPUCTAJI
«KOBaJICHTHAs! HETIOJISIPHAs CBSA3b), KKOBAJIEHTHASI IOJISIP
KpUCTAJNIMYeCKass  peléTkay, «aToMHas  KpHCTaJUIL
KpUCTAJIJIMYECKAsl peIIETKa». Y METh COCTABIATh CXEMBI
BUJAMU XMMHYECKOM CBSI3U. YMEThb XapaKTEepPH30B:
KPUCTAJIIMYECKYIO PEIIETKY. MoaenupoBaTh CTpPOCHUE BE
OnpenensaTs CTeNeHb OKUCICHUS JIEMEHTOB.

CoctaBisTh (hOPMYJITBI BEIIECTB 110 CTEIICHH OKUCIICHHSI JJI¢

10. XumMuueckne
peakuuu B cBeTe
3JIEKTPOHHOI TEOPHUH .
O0o0menne 3HAHUI

O0001aTh MOHSATUS «OKUCIUTENbY, «OKHCIECHUEY,
PacriosnaBaTth ~ ypaBHEHHS  OKHCIHMTEILHO-BOCCTAHO
KO3 (D PHUIMEHTHI METOIOM 3JIEKTPOHHOTO OaslaHca. Ycra
cBsi3u. CocTaBIATh KIacCU(UKAITMOHHBIE CXEMBI, CPaB
Otbupath HHPOPMAIIHIO U3 APYTUX UCTOUHUKOB ISl TIOJTC
['OTOBUTH KOMITBIOTEPHBIC TTPE3CHTAIMH 110 TEME

11. Xumus ¥ )KM3Hb




Pa3znen 8. KanennapHo-reMaTuyeckoe nJiaHNpPOBaHUe
KajennapHo-reMaTu4eckoe IniiaHUPOBaHUE YPOKOB XUMUH

B 8  kJacce.

Ne Tema (pa3ned), Iliianupyembie Bo3Mmo:xHbIe
ypo KOJI-BO 4aCOB pe3yJabTaThbl Oﬁy‘leHl/ISI BHU/bI
KOB OcBoenne YV eI TeJIbHOCTH

npeIMeTHbIX yyammxcs
3HAHMH
(0azoBbIE
TIOHSATHS)
1 yerBepTh — 16 ypokos
1.| 1.BBexacHue. dhopmupoBaHue M.ymenue camocrostenbHo | Pabora c
[Ipeamer n MepBOHAYAIbHBIX OTPEACIATh IEIM CBOETO OOYYCHHS, | YICOHUKOM,
3a/1a4u XUMUHU. CUCTEMAaTHU3UPOBAHHBIX | CTaBUTh, BBIAEIATH OOIIUE MPHU3HAKU | BBHIIOJHEHUE
[IpaBuna Thb B MPEJICTABICHUM O ONPEACIICHHOTO KJlacca MPEJAMETOB W | 3aJlaHHil B
KaOWHEeTe XUMUU. | BEIeCTBaX, SIBJICHUH, HAXOQUTh Pa3IuuMs MEXAy | TeTpagu
Mpe/ICTaBICHUH O HUMH. 3anonHeHue
3HaueHuH xumudeckoir | JI. dopMupoBaHre OTBETCTBEHHOTO TaOJIUILIBI
HayKH B pEUICHUU OTHOIIIEHHUS K YYEHUI0, PA3BUTHE U
COBPEMEHHBIX HABBIKOB CAMOCTOATEILHOU PabOTHI C
9KOJIOTUYECKUX y49eOHBIMU TTOCOOHSIMH, PYTHMH
npo0sieM, 3HaHUE uH(GOPMaILMOHHBIMU pecypcaMu
npeaMeTa u 3a7a4
XUMUH, TIPABUIT
MOBEACHHUS B KaOUHETE,
yMEHHUE OTJINYaTh Tea
OT BEIIIECTB.
2.| Meroabl xumui. | [IpuoOperenue onpita | M:  MOHMMaHWE 3HAYCHHS TaKUX
XUMUYECKUU HCHOJb30BaHUSI MOHATUH, KaK TEOpHs, IKCIEPUMEHT,
SI3BIK pa3IMYHBIX METO/I0B aHaIM3 W CUHTE3; TMOHHMMaHHUE
M3Yy4YEHHUs BEILECTB, 3HAYMMOCTH npodeccuoHaIbHOM
yMEHHE O0BACHATH JeSATETbHOCTH XUMHUKOB.
3HaueHue xumudeckux | JI: gopmupoBaHue yOE€XKIEHHOCTH B
TEPMUHOB MO3UTUBHOW POJM XUMHHM B JKU3HHU
o011ecTBa, MOHUMAaHUE OCOOCHHOCTEMH
METO/IOB, MPUMEHSAEMbIX B
npodecCuoHaNTbHON NEeSATeTbHOCTH
XUMUKOB.
3.| pakTHyeckas Osnanenue HaBblkaMu | M: Pa3BuTHE HaBBIKOB Brinonnenue
pabora Ne 1 6€e30macHoro camMoopraHu3anuu yuyeOHoi [IPaKTUYECKOU
«IIpuembl oOpareHus ¢ NeSTeTLHOCTH, TIONCKA CPEJICTB €€ paboTHI B
oOpamenus ¢ BEILIECTBAMH, OCYILECTBJIEHUS, TOHUMAHUE COOTBETCTBUU C
JIa0OPATOPHBIM | UCIIOJIB3YEMBIMH B 0COOEHHOCTEH TpyJa mepcoHana WHCTPYKIHEH
000opy10BaHMEM | TIOBCEJHEBHOM KU3HHU, | XUMHUYECKOMU JTabopaTopuu

»

3HaHUE JIA0OPATOPHOTO
o0opyaoBaHus U
XUMHYECKON MOCYIbI,
MIpaBUII TTOBEICHUS U
TEXHUKH 0€30I1aCHOCTHU
B KaOHHETE XUMHUHU

JI. PazBuTHe yMEHHI yIIPaBIATh
CBOCH IO3HABATEIbHOU
JIEATENHHOCTRIO, OLIEHUBATH
CUTYAIIMIO U OTIEPATUBHO MPUHUMATD
pelieHre, HaXOIUTh aJCKBaTHbIC
CIIOCOOBI B3aMMOJICHCTBHS C
OJTHOKJIACCHUKAMHU BO BPEeMs yueOHOM




‘ JACATCIIBHOCTH

Paznen 1 BemecrBa M XuMH4YecKHe SIBJICHUSI C MO3UMIUI ATOMHO-MOJIEKY.I
Tema 1. XumMnyeckne 3JieMeHTbl W BellleCTBA B CBeTe ATOMHO-MOJIEKYJSAPHOro y4deHus (94aco

1 Ilonstne | YMeHue onuCHIBaTh U M.oBnagenue CBEJCHUSIMU o | Pabora c
«BEILECTBO» B | XapaKTepU30BaTh CYLIHOCTHU u 0COOEHHOCTSIX | yUeOHUKOM,
busuke u xumuu | Gusuyueckue u | huznuecKux u xummnueckux | IIposenenune
Qu3nuecKue M | XUMUYECKHE SIBJICHHS, | SIBJICHUH, Pa3BUTHE CIIOCOOHOCTEW K | JJaOOpaTOPHBIX
XUMUYECKUE Ha0II01aTh U | HAOJIOICHUSIM, CHUCTEMAaTHU3aluy | OIBITOB
SIBJICHUS. CpaBHUBATh CBOWCTBA | MH(OPMAIMH, CIIOCOOHOCTH BBIJCIATH | BHIIIOJHEHUE
BEILIECTB. Hauboee 3a/laHHui B
Qg QepeHIrpoBaTh TeTpaau
¢busnyeckue u Boinonnenue
XUMUYECKUE SBIICHHUSL. TecTa
2.ATOMBI. 3HaHME MOHATHH M. Yray6renue npecTaBieHHi 0 Pabota ¢
Monexysbl. «ATOM». MaTepUaIbHOM €IMHCTBE MUPA, Y4eOHHKOM T1.5
XUMHUECKHE «Monexyns». pa3BUTHE U HABBIKOB camocToATeNnbHO | [IpoBenenue
anemMeHTeL.Dopm | «XUMHYECKHE ro NpHUOOpeTEeHUsI HOBBIX 3HAHUH, n1abopaTOpHBIX
bl aneMeHThl». «M3oTom» | camoopranuzanuu yueOHoH OIIBITOB
CYILECTBOBaHUS JESTEIbHOCTH U ITOMCKA CPEICTB €€ BBITIIOJIHEHUE
XUMHUYECKUX OCYLLIECTBJICHUS, TDEHUPOBKA NaMATU. | 33JJaHUM B
3JIEMEHTOB. dopMupoBaHuE U pa3BUTHE TeTpanu
KOMIETEHTHOCTH B 00JIaCTH Brinonnenue
ucnonb3oBanus MKT. TECTOBBIX
JI. Pa3zBuTHE rOTOBHOCTH K 3aJaHuN
€caM000pa30BaHUIO U PELICHUIO
TBOpUECKUX 3a1a4. [larpuornueckoe
BOCIUTAaHHE HAa IPUMEpPE KU3HU U
JEATEIIBHOCTH PYCCKOIO yUYEHOI0 —
xumuka K.Kiayca v oTkpbITHS UM
XMMHYECKOT0 DJIEMEHTA PyTCHHUSI,
Ha3BaHHOTI'O B yecTh Poccum.
3. Ilpoctbie wu | YMeHue conoctaBisiTh | M. YMeHHe co3/1aBaTh, IPUMEHATh U | MojenupoBaHue
CIIO’KHBIE MIPOCTBIE U CJIOXKHBIE, Mpeo0pa30BbIBATh 3HAKU U CUMBOJIBI, | MOJIEKYJI
BELIECTBA. 3aKOH | U3BJIEKATH MOJIEIM U CXEMBI JIJISl pELIEHUS Pabota ¢
ITOCTOSIHCTBA HMH(}OPMAaLIHIO UX y4eOHBIX U MO3HABATEIbHBIX 33/1a4. y4eOHUKOM 11.6,7
COCTaBa BEIIECTB | XUMUYecKoi Gopmyinbl | JI. popMupoBaHre OTBETCTBEHHOTO IIpoBenenue
OTHOIIEHHSI K YUEHHUIO, TOTOBHOCTH U | 1a00OpaTOPHBIX
CIOCOOHOCTH K CaMOPa3BUTHIO U OIIBITOB
caM000pa30BaHUIO Ha OCHOBE BBITIOJTHEHUE
MOTHBAIUH K 00y4EHUIO U 3aJlaHull B
MO3HAHUIO. TeTpanu
Brinonnenue
TECTOBBIX
3a1aHUI
4.AtoMHO- YMeHnue paznuyarb M. ymeHue onpenensaTs u3y4eHHbIe becena.
MOJICKYJISIPHOE TIOHATUSA «ATOM. MOHATHS, 000011aTh, IeTaTh BeIBOABL. | PaboTta c
yUYEHHUE. «Monekynay. JI. BociuTaHMe: MaTpuOTU3MA, yueOHUKOM 11.8,9
OtHOCHUTENBHAS «XUMUYECKUN yBakeHUs Kk OTeyecTBy, TOplocTH 3a | Brimonnenne
aTOMHas Macca JJIEMEHTY, OTEUYECTBEHHYIO HayKy. (M.B. TECTOBBIX
MOJIEIUPOBATh JloMoHOCOB. 3a1aHUI

CTPOCHHE MOJIEKYI,




HaxO0JIUTh
OTHOCUTEIBHYIO
ATOMHYIO Maccy

5. VYMeTh BEIUUCIATD M. YmMmenue co3naBath, MPUMEHATh U Pabora c
OTtHocuTenbHas OTHOCUTENBHYIO peoOpa3oBHIBATh 3HAKH U CUMBOJIBI, | y4eOHHUKOM 11.10
MOJIEKYJIIpHas MOJIEKYJISIPHYIO MACCy, | MOJAEIIN U CXEMBI JUIsl PELLICHHUS Pewenue 3amau
Maccel MaccoBble | MacCOBBIE JIOJTH y4eOHBIX ¥ MO3HABATEIHHBIX 33134, Brinonnenue
JOJIA  DJIEMEHTOB | 3JICMEHTOB B YMEHHUE IPOBOJIUTH BHIYMCIICHHUS. TECTOBBIX
B COCIUHECHUSX. coequnenuu. Pazsurue | JI. popMupoBanme 0TBETCTBEHHOTO 3alaHuI
YMEHUI TPOU3BOAUTh | OTHOLIEHHUS K YUYEHUIO, TOTOBHOCTHU U
pacueTsl 110 CIOCOOHOCTH K CaMOpa3BUTHIO U
XUMUYECKUM camM000pa30BaHUIO Ha OCHOBE
dhopmynam MOTHBAIIMH K 00YYEHHIO U TO3HAHUIO
6.1lepuoanueckast | [lonnmanue M. YMeHue onpenensiTb NOHATHS, Pabora ¢
cucTema MEePUOINYECKON co3zaBaTh 0000IICHHS, y49eOHHUKOM 11.12
XUMHUYECKUX CUCTEMBI KaK YCTaHABJIMBATh AHAJIOTUH, Brinonnenue
anemeHToB J[. M. | ectecTBEHHOHAYy4YHOHN KJIaCCU(UIIMPOBATh, CAMOCTOATEIBHO | 3aJaHUM K 11.12
Meneneena. KiaccupuKanuu BbIOMpATh OCHOBAHMS U KpUTEpUHU Ui | Brimonnenue
XUMUYECKUX KJaccu(ukanuu, ycTaHaBIMBaTh TECTOBBIX
3JIEMEHTOB. Y MEHUE NPUYMHHO-CJIEICTBEHHBIE CBS3U U 3a1aHuI
I10JIb30BaThCs JIeaTh BBIBOJIBI.
MEPUOINYECKON JI. BociuTaHue: naTpuoOTU3Ma,
tabnuieil. [lonnmanne | yBaxeHus kK OTeuecTBy, TOPAOCTH 3a
ctpyktypsl I1T: OTEUECTBEHHYIO HayKy Ha IIpUMepe
TIEPUO/IbI U TPYIIIIBI, YKU3HH, IEATETbHOCTH U HAYYHOTO
MOPSIAKOBBIA HOMEDP U noasura J[.11. Menneneena.
OTHOCHUTEIIbHAs
aTOMHas Macca
10 | 7.BanenTHOCTH YMenne omnpenenats | M.YMeHHe onpenensiTh NOHATHUA, Bukropuna
XUMHUYECKUX BAJIECHTHOCTh co3/1aBaTh 0000IICHNUS, Pabota ¢
3JIEMEHTOB. XUMHYECKUX YCTaHABJIMBATH aHAJIOTHH, y4eOHuKOM 11.13
Onpenenenne JNIEMEHTOB.  YMeEHHe | KJacCUPHUIMPOBATh, CAMOCTOSTENBHO | BrimonHnenue
BAJICHTHOCTH nonb3oBatbess  [ICXD | BEIOMpATh OCHOBAHUS M KPUTEPUU JUTS | 3aaHuii K 11.13
3JeMEHTA 1o | npu onpeAeNeHun | KaaccuuKaum, yCTaHaBINBATh Brinonnenue
MOJIOXKEHUIO 371~ | BAJIGHTHOCTH MPUIUHHO-CIIEJICTBEHHBIE CBS3H U TECTOBBIX
€MEeHTa B | DJIEMEHTA. JIeaTh BBIBOJIBI. 3a1aHU I
MEPUOTNYECKOMN JI. popMupoBaHrE€ OTBETCTBEHHOTO
CUCTEME. OTHOLLIEHHUA K YYEHUI0, TOTOBHOCTHU U
CIIOCOOHOCTH K CaMOpPa3BUTHUIO U
caM000pa30BaHHIO Ha OCHOBE
MOTHBAIMH K 00YYEHUIO U TTO3HAHUIO
11 8.CocraBiienue YMenue onpeaensith M.Ymenue onpenensite MOHITHA, Pabora ¢
bopmyn MO | B&JIGHTHOCTh co3/1aBaTh 0000IICHNUS, y4eOHuKOM 1. 14
BAJICHTHOCTH. XUMUYECKHUX yCTaHABIWBATh aHAJIOTHH, Brimonnenune
JJIEMEHTOB. Y MEHHE KJIacCU(UIIUPOBATH, CAMOCTOSITENIFHO | 3aJaHuii K 11.14
nonb3oBarbesd [ICXO BBIOMpATh OCHOBAHUS U KpUTepuu /Ui | Brinmonnenue
P ONpeEICHUN KiaccuUKaluy, yCTaHABIUBATh TECTOBBIX
BAJICHTHOCTH MIPUINHHO-CIIEJICTBEHHBIE CBS3H U 3aTaHA I

9JIEMEHTA, COCTABIATh
(hopmyIbl OMHAPHBIX
COCIMHEHUH I10
HU3BECTHOM

Je7aTh BHIBOIBI.
JI. popMupoBaHUE€ OTBETCTBEHHOTO
OTHOIICHUS K YUYCHUIO, TOTOBHOCTHU U
CIOCOOHOCTH K CaMOPa3BUTHIO U




BaJICHTHOCTHU camM000pa30BaHHIO Ha OCHOBE
MOTHUBAIMH K 00yUYEHUIO U TO3HAHUIO
12 9.KonnuectBo YMeHue BBIYUCIATh M.V MeHHe caMOCTOSITENBHO CTaBUTh | 3aHUMATEIbHbIE
BemiecTBa. Molib | MOJISIpPHYIO Maccy U 1 GOpPMYIHPOBATH HOBBIE 337]a4H B 3a/laHus
- €IMHUIIA | OIPENEIATH CBA3b 00y4YeHMH U 1103HABaTEIbHON PaGora ¢
KOJIMYECTBA MEX/1y YACIIOM JESTENIbHOCTH, Pa3BUBATh MOTHUBBI U y4eOHHUKOM T1.15
BElIECTBA. CTPYKTYPHBIX €IMHULl | MHTEPECHI CBOCH MTO3HABATEIbHON Brinonnenue
B BELIECTBE U JESATEIbHOCTH 3ajaHui K .15
KOJMYECTBOM JI. ¢opmupoBaHHE OTBETCTBEHHOIrO | BrImoiHeHne
BELIECTBA, IOHUMATh OTHOLIEHUS K YYEHHIO, TOTOBHOCTU M | TECTOBBIX
COCTaB MPOCTEHIINX CIIOCOOHOCTH K CAaMOPAa3BUTUIO WU | 3aJaHUU
COEIMHEHUM 10 UX caMo00pa30BaHHIO Ha OCHOBE
XUMHUYECKUM MOTHUBAIMH K 00Y4YEHUIO U MTO3HAHMIO,
bopmynam, ymeHue ¢dbopmupoBaHue LIEJIOCTHOT'O
OIIpeNieNIATh Maccy MHPOBO33PEHUS, COOTBETCTBYIOLIETO
BELIECTBA 10 COBPEMEHHOMY YPOBHIO  pa3BUTHUS
U3BECTHOMY HayKH U OOLECTBEHHOW NPAKTUKH.
KOJIMYECTBY U
KOJINYECTBO 10
U3BECTHOU Macce
Tema 2. Xumudeckue peakuuu. 3aKOH COXPaHEHHS MACChl 1 JHEPIrUu
13 | 1.Cymnocth [Nonnmanwue cymHocTH | M. YMEHHE caMOCTOSITEIbHO CTaBUTh | PaboTta ¢
XUMUYECKUX XMMHUYECKHUX peakuuil, | 1 popMyInpoBaTh HOBBIE 33/1a4H B yueOHUKOM 11.17
peakuuii W | YMEHUE BBISBIATD 00y4YeHUU U TI03HABATEIHLHOMN Brinosninenue
MIPU3HAKU UX | IPU3HAKU XUMUYECKUX | JIEATEIbHOCTH, Pa3BUBATh MOTHBHI U 3a1aHui K .17
IIPOTEKaHUs. peakuuil , 3HaHue HMHTEPECHI CBOEH MMO3HABATEIIbHOU Brimonnenune
TennoBoii MOHSATHSI «TETUIOBOU JEATEIIBHOCTH TECTOBBIX
3pdexT peakuun. | 3GHEeKT XUMUIECKOH JI.popmupoBaHuE OTBETCTBEHHOTO 3alaHU I
peaxkuuu » OTHOIIECHHUS K YYEHHIO, TOTOBHOCTU U | Brimonuenne
CIIOCOOHOCTH K CaMOPa3BUTHUIO U 1a00paTOPHBIX
caM000pa30BaHHIO Ha OCHOBE OTIBITOB
MOTHUBAIMH K 00YYEHHUIO U TO3HAHUIO
14 2.3akoH YMeHne HaxoTuTh M. Pa3Butne criocoOHOCTH Pabota ¢
COXPAaHEHHUS Maccy OJIHOTO U3 CaMOCTOSITENIbHO INIAHUPOBATh Iy TU yueOHUKOM 11.18
Macchl U | HCXOJHBIX BEILIECTB JOCTUKEHHUS 11eJIel, B TOM UHuCIIe Boinonnenue
JHEPIUH. WM NIPOJTyKTa aIbTEpHATUBHBIE, OCO3HAHHO 3a1aHui K .18
YpaBHeHUs peaKIu, UCTIOJb3Ys BbIOMpaTh Hanbosee Y3 (HeKTUBHbIE
XUMHYECKHX 3aKOH  COXpaHEHMs CIOCOOBI pelIeHUs] y4eOHBIX U
peaxuii. Macchl BEUIECTB B M03HABaTENbHbBIX 3a/1a4.
XMMHYECKUX peakuusx, | JI. Bocmuranue poccuiickon
YMEHHUE COCTABIISTh Ipa)XIaHCKOW UACHTUYHOCTH:
MIPOCThIE ypaBHEHUS MaTpuoOTU3Ma, yBakeHus: K OTeuecTBy
XUMHYECKHUX PeaKIHii | TOPIOCTH 3a POCCUHCKYIO HAyKy Ha
npumepe M.B. JIomoHOCOBa
15- 3,4. Pemmenne | yMeHue coCTaBiIsTh M. Pa3Butne criocoOHOCTH MopenupoBaHnu¢
16 3aa4:  pacyeThl | IPOCThIE YPAaBHEHUS CaMOCTOSITENILHO IJIAHUPOBATh IyTU Pabota ¢
M0 XWMHUYECKUM | XMMUUYECKUX peakUuil | JTOCTH)KEHUS Lesel, B TOM YHCIe y4ueOHUKOM 11.18
YPaBHEHUSM . aJIbTEpHAaTUBHBIE, OCO3HAHHO Boinonnenue
BbIOMpaTh Hanbosee Y (HeKTUBHbIE 3a1aHUI
CIOCOOBI PelIeHUs] y4eOHBIX U 3aJJa4HMKa

II03HAaBaTCJIbHBIX 3a1a4.




2 yeTBepTh — 16 YpokoB

17 5. Tunsl Ymenue M. YmMmeHue cocTaBiisiTh Pabota c
XUMHYECKHUX KJ1accu(UIMpoBaTh KJ1acCU()UKAMOHHBIC U yaeOHUKOM 11.20
peakuuit XMMHYECKHE PEaKIUU | CPaBHUTEIbHbIC TAOIUIBI U CXEMBI, Brinonnenue nat

10 BEIOpaHHOMY OTIOPHBIE KOHCIIEKTHI. Y MEHUE OTIBITOB
MIPU3HAKY onpenensaTe noHsaTus. CoznaBarb 3a1aHUI
000011IeHNS, YCTaHABIUBATh 3aJJaYHAKA
aHAJIOTUU, KIIACCU(PUIIPOBATH. BBII.TECTOBBIX
JI. popmupoBaHUE OTBETCTBEHHOTO 3aIaHu I
OTHOLLIEHHUS K YYEHHUI0, TOTOBHOCTHU U
CIOCOOHOCTH K CAaMOPa3BUTHIO U
camM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K OOYYECHHIO U TO3HAHUIO

18 6..Pemenue YMeHHue cocTaBiIATh M. YMeHne cOOTHOCUTH CBOU MonenupoBaHu¢
pacyeTHBIX 3a7]a4 | YpaBHCHHS JEHUCTBUSI C IUTAHUPYEMBIMU Pabora ¢
Ha  BBIYUCIICHHUS | XUMHYECKUX PEaKLHil | pe3yJpTaTaMu, OCYLIECTBISATh aIrOpUTMOM
M0 XUMHUYECKUM | ¥ MPOBOJUTH PACUETHl | KOHTPOJb CBOCH IEATEILHOCTH B Brinonnenue
YPABHEHUSIM. 110 HUM. Y MEeHue Ipoliecce JOCTHXKEHUS pe3yJibTara, 3a1aHuii .19

pelaTb XUMUYECKUE OTIpPENIeNIATh CIIOCOOBI ACUCTBUIL B Pemenne
3a/1a4u. paMKax MpeayioKeHHbIX YCIOBUN U pacyeTHbIX 3aaa

TpeOOBaHM, KOPPEKTUPOBATH CBOU

JIECTBUS B COOTBETCTBUH C

V3MEHSIOLIEHUCS CUTyallueH.

JI. popmupoBaHUE OTBETCTBEHHOTO

OTHOIIIEHHUS K YYEHHUI0, TOTOBHOCTHU U

CIIOCOOHOCTH K CAaMOPa3BUTHIO U

caM000pa30BaHUIO HA OCHOBE

MOTHUBAIIMH K OOYYECHHIO U TTO3HAHUIO

19 7.KonTpoabHass | 3HaHUE OCHOBHBIX | M. Biagenue ocHoBaMu KP Nel
padora Ne 1l mo | NOHSTHI, U3ydYaeMbIX B | CAMOKOHTPOJISI, CAMOOIIEHKH,

Teme: JTAHHOM TEME. | IPUHATUS PEUICHUS U OCYLIECTBICHUS
«IlepBoHAYaAbH | DJIEMEHTOB.  YMEHHE | OCO3HAHHOTO BbIOOpA B B Y4eOHOIl U
ple XuMuUYeckme | nojp3oBarbesi [ICXD | mo3HaBaTeIbHOM NEATEILHOCTH.
MOHATHS. npu ONPEIECTICHUN | OBIAJCHIUE OCHOBAMH XUMHUUYECKON
BAJIECHTHOCTH TPAMOTHOCTH:
JJIEMEHTA. JI. popMupoBaHr€ OTBETCTBEHHOTO
YMeHHe  ONpenensaTh | OTHOLIECHUS K YUYEHUIO, TOTOBHOCTHU U
Maccy BeIeCTBa IO | CTOCOOHOCTH K CAMOPA3BUTHIO U
WU3BECTHOMY camMo00pa3oBaHUIO Ha OCHOBE
KOJIMYECTBY W | MOTHUBAIIMHU K OOYYEHUIO U TTO3HAHUIO
KOJIMYECTBOBEIIECTBA
10 M3BECTHOM Macce.
Tema 3. Meroabl u3yuyeHusi XumMuu. (2 yaca)

20 1.Metonsl dopMupoBaHue JI. popmupoBaHUE 1IETOCTHOTO CocraBnenue,
XUMUU: TOHSATHS METOI, MHPOBO33PEHHUSI, COOTBETCTBYIOMIETO | TaOMHIIBL. CXEMBbI
HaOII0IeHNe, MMOHUMAaHUE COBPEMEHHOMY YPOBHIO Pa3BUTHS
OIHCaHue, 0COOEHHOCTEH METO/I0B | HAyKH, YUHUTHIBAIOIIETO OCOOEHHOCTH | BhInonHenue
U3MEpPEHHUE, XUMUU B CPAaBHEHHUH C | XUMUYECKOTO 3HAHUS . 3amannii K m.21
3KCIIEPUMEHT oOIIIeHayYHBIMH. M. YMeHrEe caMOCTOSITENBHO Pemienue

OTIPEIETIATH 1IN CBOETO OOyUYCHHUS,

PaCUCTHBIX 3ala




CTaBUTH U (POPMYJTHPOBATH HOBHIE
3aJa4u B 00y4EeHUH U
II03HABATEIbHON /IS TEIHHOCTH,
Pa3sBUBATb MOTUBBI 1 UHTCPCChHL cBOCH
II03HABATEIbHON 1S TEIBHOCTH.

21 2. XuMu4ecKuit [Tonnmanue M.ymeHue onpeaensaTh TOHITHS, Pa6ora ¢
s3bIK.  [loHSATHE | XUMHYECKOTO S3BIKA, co3/1aBaTh 000OIIECHUS, y4eOHUKOM 11.22
00 MHANKATOPaxX | yMEHHUE MEPEBOIUTH YCTaHaBJIMBATh AHAJIOTHH, Brinonnenue

nH(OPMALIHIO U3 KJIAaCCU(UIIUPOBATH, CAMOCTOSITEIILH 1abopaTOPHBIX
0JIHOI OpMBI 0 BBIOMPATh OCHOBAHUS U KPUTEPUH OIBITOB,
MPEACTABJICHUS B JUTSE KITacCU(UKAIIUY, YCTAHABIMBATh | BBIIOJIHCHUE
npyryto. CiocoOHOCTh | MPUYUHHO-CIIEICTBEHHBIE CBS3H, 3a1aHUI
MpEeACKa3bIBaATh CTPOUTD JIOTUYECKOE PACCYKICHUE, 3aJJayHMKa
OKpPacKy MHAMKATOPOB | YMO3akKItoueHHe (MHAYKTUBHOE, BBIIIOJIHEHUE
B Pa3JIMYHBIX CpeIax. JEeAYKTUBHOE U TI0 aHAJIOTUN) U TECTOBBIX
YMenue JienaTh BbIBOJBL; 3a1aHuI
UICHTHPUIIPOBATH YMEHHE OpraHNU30BBIBATH y4eOHOE
BEILIECTBA C IOMOILBIO | COTPYAHUYECTBO U COBMECTHYO
WHJIUKATOPOB. NESATEIbHOCTh C YUYUTEIIEM U

CBEpCTHUKAMH; paboTaTh

WHJUBUTyaJIbHO U B TPYIIIIE.

JI.popmupoBaHue ETOCTHOTO

MHUPOBO33pPEHHS, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHS

HAYKU;

(hopMupoBaHHE OTBETCTBEHHOTO

OTHOIIIEHHUS K YYEHHUI0, TOTOBHOCTHU U

CIIOCOOHOCTH K CAaMOPa3BUTHUIO U

camMo00pa3oBaHUIO HA OCHOBE

MOTHBAIIMH K OOYYCHHIO U IO3HAHUIO

Tema 4. BemecTBa B OKpy»Karomeil Hac NPUpPoje U TeXHUKe. (6 yaco

22 1.Yucteie 3HaHMe cI10co00B M.yMeHre COOTHOCUTD CBOM CamocrosiTenbHa
BEILIECTBA U pazzeneHus pa3IuyHbIX | JEHCTBUS C INIAHUPYEMBIMU s paboTa ¢
CMECH BELIECTB. cMecel. YMmeHue pe3yapTaTaMi, OCYLIECTBIATh y4eOHUKOM 11.23

pa3ensiTb CMECH. KOHTPOJIb CBOEH JESATENBHOCTH B Brinonnenue
Ipolecce T0CTHKEHUs pe3yJibTaTa, 1a00paTOPHBIX
OTIPEIETISATH CIIOCOOBI IeUCTBUI B OMBITOB,
paMKax MpeIOKEHHBIX YCIOBUH U CocraBnenue
TpeOoBaHU, KOPPEKTHPOBATH CBOU TaOJIUIIBL.
JIEUCTBUSA B COOTBETCTBHUU C Brinonnenue
HU3MEHSIOLIENCS CUTYyalUeH; 3aaHui
JI. popMupoBaHUE€ OTBETCTBEHHOTO 3a/IayHUKa
OTHOILEHHUA K YYEHUI0, TOTOBHOCTU U | BrinmoniHeHue
CITOCOOHOCTH K CAMOPa3BUTHIO U TECTOBBIX
camMo00pa3oBaHUIO HA OCHOBE 3a/1aHU I
MOTHBAIMH K 00YYEHUIO U TTO3HAHUIO

23 2.JIpakTnyeckas | 3HaHHE METOJIOB M. YMeHnus nemath BEIBOAEI U3 Brimosnnenne
paborta No2 | ouncTKH BelIeCTB. pe3yIAbTAaTOB IPOBEICHHBIX 1abopaToOPHBIX
«O4ucrka YMeHue paznensith XUMUYECKHUX OTBITOB, COCTABIISITh OTIBITOB,
BELEeCTB. cmecu. IIpoBoauts KJIaCCU()MKALIMOHHBIE CXEMBI, CocraBienue

OUHCTKY BEILIECTB MPUMEHSITh CUMBOJIMKO-TpaUIECKHE | OTYETa O




OTCTauBaHUEM, CpelcTBa HATJISAHOCTH MPaKTUYECKOU
buIbTpOBAHUEM, JI. hopmupoBaHHEe KOMMYHHKATUBHOM | paboTte
BBITTAPUBAHUEM. KOMITETEHTHOCTH B OOIIICHNH

VYMeHue OIKUChIBATh U COTPYJHUYECTBE CO CBEPCTHUKAMH,
CBOICTBA BEIIECTB U B3POCJIBIMU B mporiecce

cMmecel B xoJie o0pa3oBaTenbHOH, y4eOHO-
JIEMOHCTPAIIMOHHOTO U | UCCIIE0BATEIbCKOM, JESTENILHOCTH;
1a00paTOPHOTO

JKCTICpUMEHTA.

YMeHue cpaBHUBATh

YUCThIE BEIIECTBA U

CMECH.

24 3.Iloustue 0 | 3HaHue IOHATUN M: YMmeHue co3naBarb, IPUMEHSThH U Brmmonnenue

pacTBopax. pacTBop u peoOpa3oBEIBaTh 3HAKU U CHMBOJIBI, | TAOOPATOPHBIX

pPacTBOPUMOCTb. MOJICJIA U CXEMBI /ISl PEIICHUS OIIBITOB, IO
y4eOHBIX U IMO3HABATEJIHHBIX 33]1a4, WHCTPYKIIUH.
YMEHHE MMPOBOUTH BBIYUCIICHUS. CocraBneHue
OTYeTa O

JL.bopmupoBanue LIEJIOCTHOI'O | TIPAKTUYCCKOM
MHUPOBO33PEHUSI  COOTBETCTBYIOIIETO | paboTe
COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKd, pa3BUTUE TO3HABATEIbHOMN
aKTUBHOCTH;

25 4.PacTBOpUMOCTh M: YMmenue genath BBIBOIBI U3 Brinmonnenue
BEIIECTB dopMupoBaHue MIPOBEICHHBIX XUMHYECKUX OIBITOB 1ab0pPaTOPHBIX
IpakTHyeckas YMEHUS IPOBOJIUTH COCTaBJIATh OIIBITOB, MO
pabora Ne3 | sKCTIEpUMEHT, KJIACCU(PUKAIIMOHHBIE CXEMBI, WHCTPYKITUH.
PacTrBopuMocTh | OnpeneniaTh NPUMEHSTh CUMBONIUKO-Tpaduyeckue | CocraBneHue
BelleCTB PacTBOPUMOCTD CpelcTBa HArJsTHOCTH. OTYeTa O

BEIIECTB, JL. MIPAKTUYECKOU

npuoOpeTeHne (dopMHpOoBaHHE  KOMMYHHUKATUBHOMW | pabore

HABBIKOB OOPAIEHUS C | KOMIIETEHTHOCTH B o0IeHnU

12a00paTOPHBIM U COTPYJHUYECTBE CO CBEPCTHUKAMH,

00opyI0BaHUEM. B3POCIBIMU B nporecce
o0pa30BaTenbHOM, yueOHo-
HCCIEI0BATCILCKOM, ICITSIIEHOCTH,

26 5. CriocoObl | YMeHHe  BBIYHCIATH | M.yMEHHE COOTHOCHTH CBOH CamocrosTenpHa
BBIPAXKECHUS KOHIICHTPALIUIO JIEHCTBUSI C IJIAHUPYEMBIMU s paboTa ¢
KOHIICHTPAIINH pacTBOpPOB. pe3yabTaTaMu, OCYIIECTBIISTh y4eOHHKOM 11.25
pacTBOpOB. (MaccoByto 10110 KOHTPOJIb CBOEU JIE€ATEIbHOCTH B Pemenne
Pemenne  3amad | pacTBOPEHHOTO MpoIiecce TOCTHKEHUS Pe3yibTaTa, 3aJaHul
BCIIIECTBA. BEIIIECTBA) 110 Macce OTIpEETISATH CIIOCOOBI IeHCTBUN B 3aJavyHuka 11.3.2

PacTBOPEHHOTO paMKax MpeIoKEHHBIX YCIOBUU U Brinonnenue
BEIECTBA 1 00bEMY TpeOoBaHU, KOPPEKTHPOBATH CBOU TECTOBBIX
HWIIN Macce JIEUCTBUS B COOTBETCTBHHU C 3aJaHun
pacTBOPUTEIIA. M3MEHSIOIIENCS CUTYyalueH.

JI.bopmupoBaHHE OTBETCTBEHHOTO
OTHOIICHUS K yuebe, TOTOBHOCTH U
CIOCOOHOCTH O0YYArOIINXCS K
CaMOPa3BUTHIO U CAMOOOPA30BAHHIO




Ha OCHOBE MOTHBAIIUU K O0YYEHUIO U
MIO3HAHUIO, OCO3HAHHOMY BBIOOpY U
IIOCTPOEHUIO JaTbHEUIIIECH
VH/IMBUIYIBHOW TPAeKTOPUH
o0OpazoBaHus.

27 6.IlpakTnyeckasi | YMeTh BBIYHUCIIATH Brimonnenue
padora Ne 4| maccy, 00beM M. yMeHue Opranu3oBarhb CBOKO 1a00paTOPHBIX
«IIpuroToBJeHn | ,KOJINYECTBO, paboTy, MIaHUPOBATH JIEATEIBHOCTb, | OIBITOB, IO
€ PpacTBOPOB C | paCTBOPEHHOIO OCYIIECTBIIATH yUeOHOE MUHCTPYKLIHH.
3a/1aHHOM BEIIECTBA U COTPYAHUYECTBO U COBMECTHYIO CocrasiieHue
KOHLeHTpauuel | pacTBOPUTEINS 110 JESATENIbHOCTD C YUUTENEM U oTYeTa o
». OIpeIeIEHHON CBEpCTHUKAaMHU, paboTaTh HPaKTUYECKOM

KOHLIEHTpaLuu MHIUBUAYAIbHO U B 1ape pabore

pacTBopa, JI.opMupoBaHrEe OTBETCTBEHHOTO

[IPUTOTaBIUBATh OTHOIIEHHUA K yueOe, TOTOBHOCTH U

pacTBOpHI 3aJaHHOMN CIOCOOHOCTH 00Y4YarOLIUXCS K

KOHLIEHTpaLUH. CaMOPAa3BUTHUIO U CAMOOOPA30BAHHIO

Ha OCHOBE MOTHBALIUU K O0YUYEHUIO
Tema 5. IlonsiTue o razax. Bozayx. Kuciopoa. I'openune (8uac
28- 1,2 3akon I'eli- | YMeHHe NpUMEHSATH M.Ymenue CaMOCTOSITENIFHO | paboTa C
29 JIroccaka u ra3oBble 3aKOHBI ['eli- | ompenensaTs 1eau cBoero ooyueHus, yueOHUKOM
ABorazpo. JIroccaka u ABoragpo, | cTaBuTh M (OPMYJIHPOBATH HOBBIE | 11.26
Pemenue 3ana4. | npu npoBegeHUH 3a/1a4u B o0yueHun u | Pemenne

XMMHYECKHUX PacUETOB. | IO3HABATEJIbHOMN NESTENIbHOCTH, | 3alaHui

YMeHue onpenensiTh pa3BUBaTh MOTHUBBI U UHTEPECHI CBOCH | 3a/lauHUKa

COOTHOIIIEHHE 00BEMOB | IT03HABATEIHLHOM IE€ATEIALHOCTH; m4.1

ra3oB M UX CMECEH B YMEHHE CaMOCTOSITENILHO | BrimonHeHue

XUMHUYECKUX PEeaKUMsX, | IVIAHUPOBaTh  MyTH  JOCTHXKEHHS | TECTOBBIX

HaXOJUTh LENEH, B TOM qucie | 3aJaHui

OTHOCHUTEINIbHYIO aNbTepHATUBHBIE, OCO3HaHHO

IJIOTHOCTH ra30B 10 BbIOMpaTh 3 deKkTuBHBIE CHOCOOBI

3HAUEHUSM UX pelieHns yueOHbIX U T03HAaBaTEIbHBIX

MOJIEKYJISIPHBIX Macc, 3a1ad.

paccuuThIBaTh

OTHOCHUTEIIbHBIE JI.popmupoBaHuE OTBETCTBEHHOTO

MOJIEKYJISIPHBIE MAacChl | OTHOLIEHUS K y4eOe, FOTOBHOCTH U

ra3000pa3HbIX BEIECTB | CIOCOOHOCTH 00YUAIOIIHXCS K

10 3HAYEHUIO UX CaMOPa3BUTHIO U CAMOOOPA30BaHUIO

OTHOCHUTEIIbHOU Ha OCHOBE MOTHBAaLIUU K 00Yy4EHHUIO

TJIOTHOCTH.

30 3.Bo3nyx - cMech | 3HaHHE COCTaBa M. ymeHwe COOTHOCHTH  cBoH | [IpocMoTp

ra3os. BO3/lyXa, MOHATUH « NeNCcTBUS c IUTAHUPYEMBIMH | pubMa «
OTHOCHUTEIIbHAs pe3ynbTaramy, ocymiectBiATh | CocTaB
IIJIOTHOCTD Ta30B, « KOHTPOJIb CBOEH JIEATENbHOCTH B | BO3AYyXa»
cpenHss mpolecce JOCTHXKEHHUsS pe3ylibrara, | Pabota ¢
OTHOCHUTEJIbHAs OTIpeNieNIATh  CIOCOObI  JIeMCTBUM B | yUeOHHUKOM
MOJIEKYJIIpHAs Macca», | paMKax MpPeIIOKEHHbIX YCIOBHM H | .27
yYMEHHUE UCIIONIb30BaTh | TpeOOBaHM, KOPPEKTHPOBaTh CBOMU | Bhimonnenue
nH(pOpMaLIHIO O NeHCTBUST B COOTBETCTBUU  C | TECTOBBIX
COCTaB€ BO31yXa U U3MEHSIOLIENCS CUTYaLUE; 3aaHuil

OTHOCHUTEILHOU
IUTOTHOCTH I'a30B I

JI. popmupoBanue
9KOJIOTHYECKON

OCHOB
KYJbTYpbI




peleHus 3a1a4 COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOI'O MBbIILICHUS,
pa3BUTHE  ONBITA  HKOJOTHYECKH
OpUEHTUPOBAHHOM pedIieKCUBHO-
OLICHOYHOH u IIPaKTUYECKON
JeSITeNIbHOCTH B YKU3HEHHBIX
CUTYyaIHIX.
31 4.Kucnopon — | 3HaHUs 0 KUCIOPOJIe M. yMeHue OpraHu30BBIBaTh yueOHOE
XUMHYECKUN KaK O XMMHYECKOM COTPYAHUYECTBO U COBMECTHYIO JlemoHcTpanu
JJIEMEHT U | DJIEMEHTE U IPOCTOM JeSITeIbHOCTD C YUYUTEIEM U s
MIPOCTOE BEIIECT- | BEIIECTBE, O METOIax CBEpCTHHKAMH; paboTaTh pe3eHTaluu
Bo. [lomyuenue | momydeHHst KUCIOPOAA | MHIAMBUAYAIBLHO U B TPYIIIIE:
KHCJIOPO/A.. B J1a0OpaTopuu. HAXOAMThH 001Iee pelIeHHEe U PaGora ¢
paszpematb KOH(QIJIUKTHI HA OCHOBE yueOHUKOM
COTJIACOBAHUS MMO3HIMH U yIETA m.28.
MHTEPECOB; POPMYIIHPOBATH, Pabota ¢
apryMEeHTHPOBATh U OTCTAaWBaTh CBOE | JMArpaMMamu
MHCHIE; Brinonnenue
JI. JI.bopMupoBaHKe OTBETCTBEHHOTO | 3aJaHUH B
OTHOIIECHHS K yueOe, TOTOBHOCTH H TeTpaau
CIOCOOHOCTH 00YyYarOIINXCS K
CaMOPAa3BUTHUIO U CAMOOOPA30BAHHIO
Ha OCHOBE MOTHUBAIMU K 00Y4EHHUIO U
MO3HAHUIO
32 S5.IlpakTuueckasi | YMenue  HaOmonmate | M. yMeHue pemarb BeinonHenue
pa6ora NeS. | mpeBparieHus UCCIIeI0BATEIbCKUM ITyTEM 1a00paTOPHBI
«IToyuenue M3yYaeMbIX MOCTaBJICHHYIO MPOOIIeMy X OTIBITOB, TIO
KHCJIOPOAa M | BeulecTB, omnuchiBath | JI.hopMupoBaHHE OTBETCTBEHHOTO MHCTPYKIIHU.
u3yuyeHue €ro | CBOWCTBa  BEUIECTBA, | OTHOUICHHSA K yueOe, TOTOBHOCTH U CocraBienne
CBOWCTBY. MIPUMEHSITh CMOCOOHOCTH 00YYaOLINXCS K oT4era o
MOJTyYeHHbIE  3HAHMS | CAMOPA3BUTHUIO M CAaMOOOPA30BAHUIO | TIPAKTUYECKOM
npu MIPOBEICHUH | Ha OCHOBE MOTHUBALIMU K 00YUEHUIO pabote
XUMHAYECKOTO
IKCHEPUMEHTA,
MPUOOPETEHUE  OIbITA
UCIOJIb30BAHUSA
pa3MYHBIX ~ METOJIOB
U3yYEHUs BEIIIECTB:
HaONMOIeHNsT 3a  UX
NpEBpalllEHUsIMA  TIPH
MIPOBEICHUHT
HECIIOKHBIX
XUMAYECKHX
HKCHEPUMEHTOB c
WCTIOJIh30BaHUEM
1a00paTOPHOTO
o0opynoBaHuUs u
npubopoB;
3 yeTBepTh — 20 YPOKOB
33 | 6.Xumuueckne | 3namme xumuuecknx | M.YmeHue camocTosTenbHo | Pabora ¢

-




CBOICTBa U | CBOICTB KHCIIOpOAA, OTIpeIeNIATH 1IeNTH CBOEro 00y4eHus, y4eOHUKOM
MIpUMEHEHUE 0COOCHHOCTEH ropeHusi | cTaBUTh U (HOPMYIHpPOBATH HOBBIE | 11.29.
KHCIIOpO/1a. BELIECTB HA BO3JlyXe U | 3a7a4u B o0y4eHun u | BemonHenue
B YHCTOM KHCJIOPO/IE. MO03HABATEJIbHOM JEATEIIBHOCTH, | 3a/1aHui B
pa3BUBaTh MOTHBBI M HHTEPECHI CBOCH | TeTpaju
MO03HABATEJIbHOM 1eATeIbHOCTH; Brinonnenue
JI.popMupoBaHre  OTBETCTBEHHOT'O | TECTOBBIX
OTHONICHUS K yuebe, TOTOBHOCTH U 3a/laHui
CIIOCOOHOCTH 00y4Jarmuxcst K
CaMOpa3BUTHIO U CaAMOOOPA30BAHUIO
Ha OCHOBE MOTHBAaIMU K 00YUEHHUIO
34 7.Pemienne YMeHnue onpenensaTh M.Ymenue caMocToATeNbHO | Pemenue
pacueTHBIX 3a7jady | COOTHOILIEHHE 00BEMOB | ONPEAEIATH 1IeJIU CBOETr0 00yUYEeHMs, 3a/laHui
Ha OCHOBAHUU | ra30B U UX CMECEU B CTaBUTh W  (HOPMYITUPOBATH HOBBIC | 3aJaUYHUKA
ra30BbIX 3aKOHOB. | XMMHUYECKUX PEaKLUAX, | 3a7a4u B o0ydeHuun u|n4.l
HaXO0JUTh I103HABATEJILHOMN NeSTENIbHOCTH, | BolnosnHeHue
OTHOCHUTEIIbHYIO pa3BUBAaTh MOTHBBI U UHTEPECHI CBOCH | TECTOBBIX
IJIOTHOCTH Ia30B MO MIO3HABATEJILHOM J1€ATEIbHOCTH; 3aJlaHui
3HAUEHUSIM UX yMEHHE CaMOCTOSITENTLHO
MOJIEKYJISIPHBIX Macc, IUIAHUPOBAaThb  IYTH  JOCTHXKEHMS
paccUUTHIBATh (S8 B TOM qucie
OTHOCHUTEIIbHBIE albTepHATUBHBIE, OCO3HaHHO
MOJIEKYJISIPHBIE MacChl | BBIOUpaTh  3(PQPEKTUBHBIE CIIOCOOBI
ra3000pa3HBIX BEIISCTB | pelICHHS YICOHBIX U TTO3HABATEIHHBIX
10 3HAYEHUIO UX 3azad.
OTHOCHUTEIIbHON
IJIOTHOCTH. JI.popmupoBaHuE OTBETCTBEHHOTO
OTHOILIEHMSI K ydyeOe, TOTOBHOCTH U
CIIOCOOHOCTH 00yYaroumxcs K
CaMOpa3BUTHIO U CaMOOOPA30BAHUIO
Ha OCHOBE MOTHBALIUU K O0YUYEHHIO
35 8.KontposbHass | 3HaHue NOHATUH « M. yYMEHHE CaMOCTOSTENIBHO | BrinonHenue
padora Ne 2 o YHCTOE BEIIECTBOY, « IUIAHUPOBATh  MYTH  JOCTHXKEHHS | 3alaHui
Teme: «Bo3ayx. CMECH», « PACTBOPBD). | LENEH, B TOM 4ucie | KOHTPOJIbHOU
Kucaopon. 3HaHHUE METOJIOB albTEpHATUBHBIE, OCO3HAHHO | pabOThI
TI'openue». OYMCTKH BELIECTB U BeIOUpaTh 3 deKkTuBHbIE  crocoosl | OgopmieHue
pa3JeleHne CMECH, peleHus: y4eOHBIX U MO3HABATEIbHBIX | KOHTPOIBHOM
CBOICTB KHUCIIOpOAA, 3ajad. paboThI

METOJIOB €T0
TTOJTYyYEHUS,
MIPUMEHEHHUS.

3HaHUE cOCTaBa
BO3/IyXxa

yMEHHUE peliaTh
3aJ71a4uu C
HCTOJIb30BAHUEM
ra30BBIX 3aKOHOB,
XUMHYECKHUX POpMYII,
YpaBHEHU U OHATHUSA
« MaccoBas J10J1s
PacTBOPEHHOTO
BEIIECTBAY

JI.bopMHpOBaHHE OTBETCTBEHHOT'O
OTHOUICHUA K yqe6e, T'OTOBHOCTHU U
CIOCOOHOCTH 00YYAIOLINXCS K
CaMOpPa3BUTHIO H CaMOOOPa30BaHUIO
Ha OCHOBE MOTHBAILIUH K 00YYECHUIO




Tema 6. OcHOBHBIE KJIACCHI HEOPraHUYECKHX coenHennit (13 ¢

36 1.0Oxcuapr: 3HaHHWEe OKCHJIOB, HX M. yMeHHEe COOTHOCUTH CBOU JleMoHcTpanu
COCTaB, KJIacCU(UKALUU U JEUCTBUSI C IITAHUPYEMBIMU o
HOMEHKJIATypa, (bu3MYECKUX CBOWCTB, | pe3y/ibTaTaMu, OCYIIECTBISATh MPE3CHTALINU
KJIacCU(pUKALUA. | YMEHHUE OTIUYATh KOHTPOJIb CBOEH JIEATEILHOCTH B

OKCH/JIBI OT APYTUX npolecce JOCTHKEHUS pe3yibTara, PaGora ¢

HEOPTaHUYECKUX OTIPEACIISATH CIIOCOOBI ICHCTBUN B Y4eOHUKOM

COCMHEHMI paMKax MpeIoKeHHBIX YCIOBUN U .30.
TpeOOBaHUI, KOPPEKTHUPOBATH CBOU Brinonnenue
NEICTBUS B COOTBETCTBUH C na0 ormepITa .
HU3MEHSIOIIECHUCS CUTYallUeH; Beinonnenue
JI. popmupoBaHUE OTBETCTBEHHOTO 3a/laHHui B
OTHOILIEHUA K yueOe, TOTOBHOCTHU U TeTpaau
CIOCOOHOCTH 00yUarouIMxcs K Brinonnenue
CaMOPAa3BUTHIO U CAMOOOPA30BAHHIO TECTOBBIX
HAa OCHOBE MOTHUBAIMU K 00Yy4EHHUIO 3a1aHuI

37 2.0cHoBaHus 3HaHUe TOHITHE PaGora ¢
TUAPOKCH/IBI CTUAPOKCUBDY M.Bnanenue OCHOBAMH | y4eOHHUKOM
OCHOBHBIX KHUCJIOTHI 1 OCHOBAHHUSA, | CAMOKOHTPOJIS, CaMOOLIeHKH, | 1m.31.
OKCH/IOB. 3HAHUE CTPOCHUS U IPUHSTHS PELIEHUH U OCYILIECTBIICHUS | Brimonnenue

CBOWCTB OCHOBaHUH, UX | OCO3HAHHOIO BBIOOpa B yueOHOH U | mabopaTopHbI
KJaccupUKaIUK. MO3HABATEJIbHOM JESATEIHHOCTH; X OIIBITOB.
YMeHue cocTaBisTh JI. bopmupoBaHUE OTBETCTBEHHOTO Brinonnenue
Ha3BaHHE OCHOBAHUU. | OTHOIICHHUA K yueOe, TOTOBHOCTH U 3a/IaHui B
YMeHue uccneaoBaTh CIIOCOOHOCTH 00yUarONIuXCs K TeTpaau
CBOMCTBA N3y4YaeMbIX CaMOpa3BUTHIO U CAMOOOPA30BAHUIO Brimonnenune
BEILIECTB, BHISBIIATH Ha OCHOBE MOTHBAIIUU K 00YUYEHUIO TECTOBBIX
(u3nueckue cBoicTBa 3aIaHu I
M3y4aeMbIX BEIECTB.

dopMupoBaHue

YMEHUS TOJIb30BATHCS

Tabnuien

PacTBOPUMOCTH.

38 3.Kucnotst: 3HATh CTPOEHUE M. ymeHue onpenensaTs NOHATHS, Pa6ora ¢
COCTaB (u3nueckue cBOCTBa | co3naBarh 00001IEeHUS, y4eOHUKOM
HOMEHKJIaTypa Y Ha3BaHUs HauOoJiee | yCTaHABJIMBATH aHAJIOTHH, m.32.

BAJKHBIX KUCJIOT, UX KJIACCU(PUITMPOBATH, CAMOCTOSTEIbH Brinonnenue

KJ1accupuKanus 0 BBIOMPATh OCHOBAHUS U KPUTEPUH 71a060paTOPHBI
JUTSL KJTacCU(UKAIIUY, YCTAaHABIMBATh | X OTIBITOB.
MIPUINHHO-CIIEJICTBEHHBIE CBSI3H, Brimonnenune
JieaTh YMO3AKIIOUEHUS U BBIBOJIBI. 3a/1aHui B
JI. popmupoBanue TeTpau.
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTHU Brinonnenue
B OOIICHHUH M COTPYTHUUYECTBE CO TECTOBBIX
CBEPCTHUKAMH. 3a/1aHUM.

39 4.Conu: cocTaB ¥ | 3HAHHA O COMAX, UX M. yMeHue co3aBaTh, IPUMEHSThH U Pabora ¢

HOMEHKJIaTypa CTpoeHHH, pu3ndeckux | mpeoOpa3oBBIBAThH 3HAKK U CUMBOJIBI, | Y4€OHUKOM
CBOMCTBax MOJIETI ¥ CXEMBI JUISl PEIICHUS n.33.
y4eOHBIX ¥ MO3HABATEIBHBIX 33124, Pa6ora ¢
JieaTh BBIBOJIBI U3 PE3YJIHTATOB Tabuien




XUMHUYECKUX ONBITOB. JI.
(hbopMupoOBaHKE OTBETCTBEHHOTO
OTHOILIEHHUSA K yueOe, TOTOBHOCTHU U

pacTBOPUMOCT
u Pabora no
AITOPUTMY «

CIOCOOHOCTH 00YYarOLIUXCS K CocraBienue

CaMOPAa3BUTHUIO U CAMOOOPA30BAHUIO | COJICH»

Ha OCHOBE MOTHBALIUU K O0YUYEHHIO Beimonuenue
3a7laHui B
TeTPajH.
Beinonnenue
TECTOBBIX
3a/1aHUM.

40 5.Xumuueckue 3HaHue peaKIuii M. ymenue opranu3oBbiBaTh yueOHoe | Pabora ¢
CBOHCTBa OKCH/JIOB C BOJIOH, COTPYAHHYECTBO U  COBMECTHYIO | yUEOHUKOM
OKCH/JIOB. KHCJIOTHBIX OKCUJIOB C | AESATEIBHOCTh € yuuTeneM | 1m.34.

OCHOBHBIMH, CBEPCTHUKAMHU; pabotath | Brimonnenue
KHCJIOTHBIX OKCUJIOB C | UHAMBUAYyaJIbHO M B TpyMIeE: | 3aJaHuil B
OCHOBAHHUSMH, HaXoIuTh  oOllee  pelleHue U | TeTpaju.
OCHOBHBIX OKCHJIOB C paspemarh KOH(MIMKTBI Ha OCHOBE | BrimonHeHue
KHUCJIOTaMU. Y MEHUE COIJIACOBAHUS NO3MLMH UM  y4éra | TECTOBBIX
MUCcaTh YpaBHEHUS UHTEPECOB; dbopmyHupoBaTh, | 3aaHUI
peaxuui apryMeHTUpOBaTh U OTCTaWBaTh CBOE

MHEHHE;

JI. hbopMupoBaHUE OTBETCTBEHHOT'O

OTHOIIEHHU K yueOe, TOTOBHOCTH U

CIOCOOHOCTH 00yUaroUIMXCs K

CaMOpa3BUTHIO U CaMOOOPa30BaHHUIO

Ha OCHOBE MOTHBAIIUU K O0YUYEHHIO

41 6.XuMuyeckue YMEHHME OCO3HaHHO MCIOJb30BaTh | PaboTta ¢

CBOMCTBA KHCIIOT peyeBble CPEJCTBA B COOTBETCTBHM C | YUEOHHKOM
3aauen KOMMYHUKaLNU st | m.35
BBIPa)KEHUSI CBOMX YYBCTB, MbICIed U | Bpimonnenue
norpedHocTed;  muaHupoBaHus U | JJaGopaTopHbI
peryJsuu CBOEH | X OIIBITOB,
NEeATEIbHOCTH; BIIAJICHHE YCTHOW U | 3a/JlaHMI B
NUCHbMEHHON PEYbI0, MOHOJIOTUYECKOM | TETpalH.
KOHTEKCTHOM pEYblo; Brimonnenune
JI. hbopMupoBaHHE OTBETCTBEHHOT'O TECTOBBIX
OTHOIIECHHUS K yueOe, TOTOBHOCTH U 3aJlaHui
CMOCOOHOCTH 00YYAOLINXCS K
CaMOpa3BUTHIO U CaMOOOPa30BaHHUIO
Ha OCHOBE MOTHUBAIIMH K 00yUEHHUIO

42- | 7,8. Tlonyuenue u | 3HaHHE pEAKIHUii M. ymeHHne caMOCTOSATEIbHO Pabota ¢

43 XUMUYECKHE ienoyen ¢ OTIPENIETIATH 1N CBOETO O0yUEeHMUS, Y4EOHUKOM
CBOMCTBa KHCJIOTHBIMU CTaBUTh U (POpPMYIHUPOBaATH Ut cedst | m.37
OCHOBaHUM. OKCHJIaMHU, KUCJIOTaMH, | HOBBIE 33/1a4¥ B yu€0Oe u Boinonnenue
AmdorepHbie COJISIMHU, METOZIOB MI03HABATENIbHOM EATEIbHOCTH, JlaGopaTopHbI
THJIPOKCHUJIBI . MOJIy4EHHUS 1Iesloued, | pa3BUBaTh MOTHBBI M HHTEPECHI CBOEH | X OIBITOB,

3HaHUE XUMHYECKHX MO03HABATENbHOMN NEATETLHOCTH 3aJJaHUi B
CBOICTB JI. hbopmMupoBaHHE OTBETCTBEHHOT'O TETpaju.
HEPaCTBOPHMBIX, a OTHOIICHHS K yuebe, TOTOBHOCTH U Brimonnenue
TaKkke aM(pOTEPHBIX CIOCOOHOCTH 00YYAOLTNXCS K TECTOBBIX




TUIPOKCH/IOB. CaMOPAa3BUTHUIO U CAMOOOPA30BAHUIO | 3aJJaHUI
Ha OCHOBE MOTHBAIMH K O0yUCHHIO U
IIO3HAHUIO.

44- | 9,10.Xumunueckre | 3HaHHUE pEaKIUA M.yMeHne caMOCTOSITENILHO Pabota ¢

45 CBOMCTBa cosiell. | coseil. DopMupoBaHUE | MJIAHUPOBATH IYTH JOCTHXKEHUS y4eOHUKOM
Knaccudukanuss | yMEHUH COCTaBIATh LieJel, B TOM YHCIIe .38
U TEeHeTHYecKas | ypaBHEHMs aJIbTepPHATUBHbIC, 0CO3HAHHO Beimonuenue
CBSI3b XMMHAYECKHUX peakiuil. | BhIOMpaTh Hanboee 3 PeKTHUBHbIC JlaGopaTopHbI
HEOPraHUYeCKUuX | YMEHME COCTaBIIATh Croco0bl pelIeHnsl y4eOHBIX U X OIBITOB,
COEIMHEHUN TFEHETUYECKUE PAJIbl U | IO3HABATENIbHBIX 3a/1au. 3aJlaHull B

3aIUChIBATh JI. hopmMupoBaHHE OTBETCTBEHHOT'O TeTpajaH.
COOTBETCTBYIOILINE OTHOILIEHHUS K yueOe, TOTOBHOCTH U Boinonnenue
YPaBHEHUS peakLuit CIOCOOHOCTH 00Y4YarOLINXCS K TECTOBBIX

CaMOPAa3BHUTHUIO U CAMOOOPA30BAHMIO | 3aJJaHUI

Ha OCHOBE MOTHBALIUU K OOYYEHHUIO U

NO3HAHMIO.

46 11.Pemenue Ymenue M: yMeHHE COOTHOCUTB CBOU Boinonnenue

pacyeTHbIX 3334 | KJIacCU(PULHUPOBATH JIeUCTBUS C IJIAHUPYEMBIMU 3aJJaHui’
n3y4yaeMble BEIIECTBA, | pe3yJbTaTaMH, OCYLIECTBISATh KapTOYKH,
COCTaBJIATh (POPMYJIBI | KOHTPOJIb CBOEH JEATEILHOCTU B 3aJJauHUK
OKCHJI0B, KUCJIOT, IpoLEecCce JOCTUKEHUS pe3yibTara,
OCHOBAaHHM, COJICH; OTIPEIEIIAThH CIIOCOOBI ICHCTBUH B
3aMMChIBaTh YPaBHEHUS | paMKax IPEJIOKEHHBIX YCIOBUN U
XMMHUYECKHUX peakluii, | TpeOoBaHMi, KOPPEKTUPOBATH CBOU
peliarh 3a1a4u, JEICTBUS B COOTBETCTBUH C
yCTaHaBJIUBATh U3MEHSIOIIEHCS CUTYaluei;
TeHETUYECKYIO CBSI3b JI: popmMupoBaHu€e OTBETCTBEHHOTO
MEXy KilaccaMu OTHOILIEHMS K yuebe, TOTOBHOCTH U
HEOpPraHUYECKUX CIIOCOOHOCTH 00yYaroumxcs K
BELIECTB CaMOPa3BUTHIO U CAMOOOPA30BaHUIO
Ha OCHOBE MOTHBALIUU K OOYYEHHUIO U
NIO3HAHMIO.

47 12.IlpakTnyecka | YMeHue HaOIOATh M. yMeHue pemarb Boinonnenue
s1 pabora Ne 6 «. | peBpalieHus UCCIIeI0BATEIbCKUM ITyTEM 1a00paTOPHBI
Wccnenosanue M3y4aeMbIX BEILIECTB, MIOCTaBJIEHHYIO MPOOJIEMy. X ONBITOB IO
CBOMCTB OKCHJIOB, | ONHUCHIBaTh CBOKCTBA JI.opMupoBaHHE LIEIOCTHOTO UHCTPYKIIHH.
KHCJIIOT, BELIECTB B X0JI€ MHPOBO33peHus, cooTBeTcTBYIomEero | CocraBneHue
OCHOBaHUI». JEMOHCTPALIMOHHOIO U | COBPEMEHHOMY YPOBHIO Pa3BUTHS oTyeTa 0

1a00paTOPHOTO HayKu; MPaKTUYECKOU
JKCIIEPUMEHTA, JI. hbopmMupoBaHHE OTBETCTBEHHOTO pabote
MIPUMEHSITh OTHONICHUS K YYEHUIO, TOTOBHOCTHU U

II0JIy4E€HHBIE 3HAHUS CIOCOOHOCTH K CaMOPa3BUTHIO U

IIpH NPOBEICHUU caM000pa30BaHHIO Ha OCHOBE

XMMHYECKOTO MOTHBAIIUH K 00YYEHUIO U TO3HAHUIO

9KCIIEPUMEHTA.

48 13. 3HaHUS U YMEHHUS 110 M. YMeHue onieHuBaTh Brinonnenui
KonTtpoabnas TeMe «OCHOBHBIE MPaBWJIbHOCTH BBIIIOJIHEHUS yUeOHON | 3a7aHMi
padora Ne3 mo | Kiacchl 3aJa4u, COOCTBEHHBIE BO3MOXKHOCTH KOHTPOJIbHOMN
TeMe: HEOpPraHu4ecKux €€ perIeHHs paboThI
«OcHOBHBIE COeIMHEeHUI». JI. popmupoBaHUE OTBETCTBEHHOTO
KJIACChI OTHOILEHMSI K YYE€HHIO, TOTOBHOCTH U
HEOPraHUYeCKuX CIOCOOHOCTH K CaMOPa3BUTHIO U




coeUHEeHUI». caM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YUYEHHIO U IO3HAHUIO
Pazoen Il Xumuueckue 31emenmol, 6euieCmea u Xumudeckue peakuyuu 6 ceéeme e
Tema 7. CTpoenue aTtoma (4 yaca)

49 1.Ctpoenue 3HaHue cocTaBa aToMa | M. yMeHHe omnpenenarbh moHsTus, | Padora c
aToma. SAnpo | u ymenue C03/1aBaTh 00001eHus, | y4eOHUKOM
(IpOTOHBI, MOJEJIUPOBATh €r0 YCTaHABIIMBATh aHajoruu, | 1m.39
HEUTPOHBI). crpoenue. Pazsurue KJIaccu(UIUpoBaTh, CaMOCTOATENbH | 3adaHUU B

TIOHSTHSL O 0 BBIOMPATh OCHOBAHMSI M KPUTEPHUH | TETPAIH.
XUMHUYECKOM JIEMEHTE | Ui KIAacCU(UKALWU, YCTAaHABIMBATH
Ha OCHOBE CTPOEHUS MIPUYUHHO-CIIECTBEHHBIE CBSI3H,
aToma. JienaTh BbIBOJIBL;
YMEHHE CO3[aBaTb, IPUMEHATh U
npeoOpa3oBbIBaTh 3HAKHM W CHMBOJIBI,
MOJAEIM W CXEMbl IS pEeUIeHUs
y4eOHBIX M MO3HABATEIbHBIX 33/1a4;
JI. popmupoBaHUE€ OTBETCTBEHHOTO
OTHOIIICHUS K YYEHHUI0, TOTOBHOCTHU U
CIIOCOOHOCTH K CaMOPa3BUTHUIO U
€caM000pa30BaHUIO Ha OCHOBE
MOTHBAIIMH K O0OYUYCHHIO U IO3HAHUIO

50 2 J3otonbl. | Pa3BuTHe MOHATHS O M. YMenue co3naBarh, MPpUMEHsTH U | PaboTa ¢
XUMHYECKHE XUMHYECKOM 3JIEMEHTE | IPeoOpa3OBhIBATh 3HAKH M CHUMBOJIBI, | YICOHUKOM
3JIEMEHTHI Ha OCHOBE CTPOECHUS MOJAEIM U CXeMbl i pemieHus | m.39

atoma. DopmupoBaHue | y4eOHBIX U IMO3HABATEIBHBIX 33124 3a/IaHui B
MOHSATHUSA «U30TOMBD» JI. popmupoBaHuE OTBETCTBEHHOTO TeTpagu
OTHOIIIEHHUS K YYEHHUI0, TOTOBHOCTH U
CIIOCOOHOCTHU K CAaMOPa3BUTHUIO U
caM000pa30BaHMIO HA OCHOBE
MOTHBAIIMH K OOYYEHHIO U TTO3HAHUIO

51- | 3. Crpoenne | YMeHHE ONpenensTh M. ymenue | Pabdota ¢

52 AIEKTPOHHBIX TIOHSITHS « OpraHU30BBIBATH yueOHOe | yueOHHMKOM
000II04eK. XUMHYECKHM JIEMEHT», | COTPYJHUYECTBO M COBMECTHYIO | .40

MOPSITKOBEIN HOMEpPY», | ACSITEIBHOCT € YYUTEIEM W | 3aJlaHui B
«MacCcOBOE€ YHUCIION, CBEpPCTHUKAMU; pabotaTh | TeTpamu
«U30TOID, WHIUBUIyAIbHO M B rpynmne: | BelmoiHeHHe
«OIIEKTPOHHAS HAaxXOIUTh  OOIIee  pEIIeHHEe ¥ | TECTOBBIX
00o0J104Kay, paspemiath KOH(JIUKTHI Ha OCHOBE | 3aJaHM

«QIIEKTPOHHBIN CIOM».
YMeHue UCToab30BaATh
CBEJICHUS O CTPOCHUHU
aToma JiJIsl yCHEIIHOTo
pemeHus
M03HABATEJIbHBIX 33124

COIJIACOBAHUSI MO3ULUA U
HHTEPECOB;

YMeHue co3iaBaTh, MOPUMEHSATh U
peoOpa3oBhIBATh 3HAKH M CUMBOIIBI,
MOJETH W CXEMBI JUIA PEHICHHS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4
JI. popmMupoBaHHE OTBETCTBEHHOTO
OTHOIICHHSI K YIYCHHIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOPa3BUTHUIO U
caM000pa30BaHUIO Ha OCHOBE
MOTHBAIIMH K O0YUYCHHIO ¥ IIO3HAHUIO

yuéra

4 yeTBepTh -

Tema 8.Ilepuoaguuecknii 3axoH (4 yaca).




53. 1.CpoiicTBa YMeHnue nenarb M. ymeHue opranu3oBbiBaTh yueOHoe | Pabora ¢
XUMHUYECKUX YMO3AKJIFOUEHUS O COTPYIHHUYECTBO M  COBMECTHYIO | Y4eOHHUKOM
3JIEMEHTOB M MX | Xapakrepe NeATEIbHOCTh € yuurenemM U | 4l
MIEPUOIUYECKUE WU3MEHEHUS CBOMCTB | CBEPCTHUKAMU; paboTarh | 3aaHUil B
HU3MEHEHUS. XUMHYECKHUX WHIUBUAYaIbHO W B Ipylne: | TeTpaau

AJIEMEHTOB C HaXOAWUTh OO0IIee pelieHne Ha OCHOBE | Brimonnenue
YBEIIMYCHUEM 3apsiia | COTJIaCOBaHUSA IMMO3UMUMKA W y4€Ta | TECTOBBIX
aTOMHBIX sJIEP. MHEHHUH, dbopMynupoBath, | 3aaHUI
apryMEeHTHPOBAaTh U OTCTauBaTb CBOE
MHEHHE;
JI. popmupoBaHUE OTBETCTBEHHOTO
OTHOLLEHHUS K YYEHHUI0, TOTOBHOCTHU U
CIOCOOHOCTH K CaMOPa3BUTHIO U
caM000pa30BaHUIO Ha OCHOBE
MOTHUBAIMH K 00YYEHUIO U TO3HAHUIO,
JI.BocniuTanue poccumcKoi
IpaX1aHCKON UAEHTUYHOCTH:
NaTPUOTU3MA, YBAKEHHUS K
OreuecTBy.

54. 2.Ilepuonnyeckuit CTpyKTypupOBaHUE | yMEHHUE OIIPENEIATh noustus, | Pabora ¢
3aKOH Y | MaTepuaia O XU3HH | CO3/aBaTh 00001eHus, | yUeOHUKOM
[Iepnonnueckas u aestensHoctH .M. | ycraHaBiuBaTh aHaJIoruy, | m.42
cucremMa B cBere | MeHJeneeBa, 00 KJIACCHU(UIIMPOBATh, CaMOCTOSITENIbH | 3a/laHui B
CTPOEHHS aToMa. YTBEPKACHUM YUYEHUs | O BBIOMpaTh OCHOBAHMSI U KPUTEPUU TeTpanu

0 MEPUOINYHOCTH. JUIs Kilaccu(UKalluY, yCTaHABINBATh | BeimonHeHue
YMeHue onuceiBaTh U | NPUYMHHO-CIIEJICTBEHHbBIE CBSI3H, | TECTOBBIX
XapaKTepU30BaTh (hopMynHpoBaTh BHIBOBI; 3a/1aHUI
CTPYKTYypy Tabmuuel | JI.BocmuTaHue poccuiickoi

« [lepnonnueckas TPAXKJAHCKOW UJIEHTUYHOCTH:

CUCTEMA XMMHYECKHUX | MaTPUOTU3MA, YBAKEHUS K

anemeHToB J[.1. OteuecTBy, MPOLIOMY U HACTOSIILIEMY
MenneneeBay, MHOTOHAIIMOHAIBHOTO Hapoaa

paznuyate nepuonsl, | Poccun.

TPYIIIbI, TTIABHBIE U

noOOYHbIE

NOJTPYNIIBL.

55- | 3,4.Xapakre- YMeHue M. ymeHue opraHu3oBbiBaTh yueOHoe | Pabora ¢

56 puCTHKa KJIacCU(PUIIUPOBAThH COTPYJIHHUYECTBO M  COBMECTHYIO | Y4€OHHKOM
XUMHYECKHX U3Yy4YECHHbIE NEATENIBHOCT  C¢  yuuTeneM | | m.43
3JIEMEHTOB M0 | XUMHUYECKHUE CBEPCTHUKAMH; paboTarh | 3aaHMil B
MOJIOKEHUIO B | DJIEMEHTHI U UX WHJIMBHAYyaIbHO W B TpyHome: | TeTpaau
TIICXD COEIMHEHMN, HaxOJUTh OOIIee perieHrne Ha OCHOBE | BrimonHeHne
J.1.Menneneesa. CpaBHMBATh CBOMCTBA | COIJJACOBAHMS IO3MIMH MW  y4yé€ra | 3aJaHUi 110

BEIIECTB, MHEHUH, (bopMyIUpOBaTh, | ANTOPUTMY.

MPUHAUISKALUX K
Pa3HBIM KJIaccaM,
XAMHYECKHE
D3JICMCHTBI paSHLIX
TPYIIIL.

VYmMmenue
XapaKTEPU30BaTh X.D.

apryMEHTHUPOBAaTh M OTCTaWBaTh CBOE
MHEHHE.

JI. popmupoBaHUE OTBETCTBEHHOTO
OTHOIIIEHUS K YYEHUI0, TOTOBHOCTH U
CIIOCOOHOCTH K CAaMOPa3BUTHUIO U
camM000pa30BaHUIO Ha OCHOBE
MOTHBAIIMH K O0YYEHHIO U TIO3HAHUIO.




0 IIOI0XKEHUID B
IICXD
J.M1.Menneneena.

Tema 9. CTpoenue BeuiecTBa (5 4acon)
S7 1.KoBanenTtHas [Tonumanue ponu YMEHHUE OCO3HAHHO HCIOJIb30BaTh | DBPUCTHYECK
CBA3b U €€ BUJBI. XHUMHYECKOHW CBSI3U B | peUeBbIC CPEJICTBA B COOTBETCTBUU C | as Oecena.

00pa3zoBaHUU 3agauei KOMMYHHUKAIUU s | Pabora ¢
MOJIEKYJI ITPOCTHIX BBIPAXKCHHUSI CBOMX UYYBCTB, MBICICH M | YIEOHUKOM
BEILECTB. Y MEHHE norpeOHoOcTel;  TuraHupoBanus | | 11.44,45
ONpeeNsATh BU peryJsuuu CBOCH | 3alaHMii B
KOBAJIEHTHOM CBSI3HM, | JESATEIBHOCTH; BIIAJICHUE YCTHOM H | TeTpagu
3HaHUE ee NUCbMEHHOW PEYbl0, MOHOJIOTMYECKOM
XapaKTEPUCTUK KOHTEKCTHOU PEeYbIO;

M.ymenue CaMOCTOSTEIIBHO

OTIpEACIATh IIEJIM CBOETO0 OOYyYeHHs,

cTaBUTh U (popMynupoBath 1 cels

HOBBIE  3a7auyu B yucbe u

IMO3HABaTCIIbHOM JICATCIBHOCTH,

pa3BUBaTh MOTUBbBI U MHTEPECHI CBOEH

MMO3HABATEJIbHOW €SI TENBbHOCTH

JI. popmupoBaHUE OTBETCTBEHHOTO

OTHOILIEHUS K YYEHHUI0, TOTOBHOCTHU U

CIOCOOHOCTH K CaMOPa3BUTHIO U

caM000pa30BaHUIO Ha OCHOBE

MOTHBAIIMH K O0YUYCHHIO U MTO3HAHUIO.

58 2.MloHHas cBS3b ITonnmanue M.ymenue CaMOCTOSITENIbHO | DBPUCTUYECK
MexXaHu3Ma OTpeIeNATh Il CBOEro 0OydeHus, | as Oecena.
00pa3oBaHust MOHHOW | CTaBUTh U (GopMmynupoBath s cebs | Pabora ¢
CBSI3U, HOBBIE  3a7aun B yucOe U | yueOHUKOM
VYmMmenune O3HAaBaTeIbLHOMI NeaTeNIbHOCTH, | 1.46
XapaKTepHU30BaTh pa3BUBaTh MOTHBBI U UHTEPECHI CBOEH | BrimonHeHne
WOHHYIO CBSI3b, TO3HABATEIHHOU JIEATETLHOCTH 3a/IaHuN B
OTJINYATh €€ OT JI. popmupoBaHUE OTBETCTBEHHOTO TeTpagu
JIPYTUX BUIOB OTHOIIIEHUS K YYEHHUI0, TOTOBHOCTHU U
XUMHUYECKOH CBS3H. CIOCOOHOCTH K CAaMOPa3BUTHIO U

caM000pa30BaHUIO Ha OCHOBE
MOTHBAIIMH K 00YYSHHIO U MTO3HAHUIO.

59- | 3,4.Crenenn YMenue onpeaenars | M. yMeHHe COOTHOCHTh CBOH Pa6ora c

60 OKHCJICHUS. CTEINEHb OKUCIICHUS, | JIEUCTBUS C IUIAHUPYEMBIMU y4eOHUKOM
COCTaBJIATH (POPMYJIBI | pe3yJbTaTaMH, OCYIIECTBISATh .47
CJIO’KHBIX BEILIECTB KOHTPOJIb CBOEU JEATEIbHOCTH B Brinonnenue
0 CTETICHU MpoIiecce TOCTHKEHUS pe3ybTaTa, 3aJIaHAI B
OKHUCIICHUS. OTIpECTISATH CIIOCOOBI IeHCTBUN B TeTpaau

paMKax MpeyIoKEHHBIX YCIOBHH U
TpeOoBaHU, KOPPEKTHPOBATH CBOU
JIEACTBUSI B COOTBETCTBHH C
HW3MEHSIOLIEHCS CUTYalUEeH;

JI. popMupoBaHUE€ OTBETCTBEHHOTO
OTHOILEHHUS K YYEHHUI0, TOTOBHOCTHU U
CIOCOOHOCTH K CaMOPa3BUTHUIO U
camM000pa3oBaHUIO HA OCHOBE




MOTHBAIIUU K 06y‘-I€HI/IIO " ITO3HAHMUIO.

61 5. Kpucrammmaecko | YmeHue M: BiIazieHre OCHOBaMHU Pabora ¢
e CTPOCHHE | pa3rpaHUYNBATH CaMOKOHTPOJIS, CAMOOIICHKH, Y4eOHUKOB,
BelIeCTBa TIOHSITHS MPUHSATHSI PEIICHUN U OCYIIECTBICHUS | BBITOJIHEHNE
«XUMUYECKAs CBA3bY, | OCO3HAHHOIO BBIOOPA B yUeOHOMU 1 3aJlaHul B
«KPUCTAJUTHYECKAs MO3HABATEIHHOM JIEATEIHLHOCTH. paboueii
pemieTka», 0606mare | JI: hopmMupoBaHre OTBETCTBEHHOTO TeTpaau
TIOHSITHSI, OTHOINICHHUS K y4eOe, TOTOBHOCTH U
MOJIETTUPOBATh CIOCOOHOCTH 00yYaroUIMXcs K
CTPOCHHE BEIIECTBA C | CAMOPA3BUTHIO M CAMOOOPA30BAHHIO
KOBaJICHTHOH U Ha OCHOBE MOTHBAaIlMU K O0Yy4EHHUIO U
MOHHOM CBSI3bIO. MO3HAHHUIO.
Tema 10. Xumuveckne peakiuv B cBeTe 3JIEKTPOHHOI Teopuu (5
62- 1,20KHuCIATEIBHO- VYMmenue 0000111aTh yMEHUue OIpeaesaTh noustus, | Pabora ¢
63 BOCCTAHOBUTEJIb- MOHSTHSI OKACITHUTENb | CO3/IaBaTh 00001IeHus, | yYUCOHHKOM
HBIC PEaKIUU. BOCCTaHOBUTEb, yCTaHaBIUBATh aHaioruu, | m.49
OKHCJICHHE, KJIACCH(UITMPOBATh, CaMOCTOSITSNIBH | BrImoHeHue
BOCCTAHOBJICHHE. 0 BBIOMpATh OCHOBAHUSA U KPUTEPHH | 33/1aHUU B
YMenue JUIsl KJ1accu(UKallMK, YCTaHABIMBAaTh | TETPAAU
pacrno3HaBaTh MPUYUHHO-CJIEICTBEHHBIC cBsi3H, | Brimonnenue
OKHCTTUTEIEHO- CTPOUTH JIOTHYECKOE PACCYKJCHHUE, | TECTOBBIX
BOCCTAHOBUTENIbHBIC | YMO3AKIIOUCHHE (MHIYKTUBHOE, | 3a1aHU
pCaKIuu 1 He NENyKTUBHOE W 10 aHAJIOTHH) |
OKHUCJIUTEIHHO- JIeJIaTh BBIBO/IBI,
BOCCTaHOBUTENbHBIE | JI. popMHUpOBaHUE OTBETCTBEHHOTO
peaxiuu OTHOIICHUS K YYCHUIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOpPa3BUTHUIO U
caM000pa30BaHHIO Ha OCHOBE
MOTHBAIIMH K 00YYSHHIO U MTO3HAHUIO.
64, 3,4. Cocrasnenue | YMeHue onpeneniarts | M. Pabora ¢
65, | ypaBHEHHIl. CTEIICHb OKHMCJIEHHUS B | YMEHUE CO37aBaTh, MPHUMEHATh U | y4eOHHKOM
PaccranoBka CJIOXHBIX BEIECTBAX | MPeoOpa3oBbIBaTh 3HAKW U CUMBOJBL, | 11.50
K03 (HUIIIEHTOB 0 CTETICHU MOJETM W CXeMbl g penieHus | CMBICIOBOE
METOJIOM OKHCJICHHUS. y4eOHBIX M MO3HABATEIbHBIX 33/1a4; YTeHHE
3JE€KTPOHHOTO Paccrasiars 8) CMBICIIOBOE YTEHHE, Brmmonaenue
Oayanca. KO3 HUITUEHTHI JI. popMupoBaHUE€ OTBETCTBEHHOTO 3a/1aHui B
METOJIOM OTHOIIECHMS K YUEHHIO, TOTOBHOCTU U | TETpaau
AIIEKTPOHHOTO CITOCOOHOCTH K CAMOPa3BUTHIO U Brimonnenue
OanaHca camMo00pa3oBaHUIO HA OCHOBE 3aJlaHuH B
MOTHBAIMH K O0YYEHUIO U MIO3HAHUIO. | 3afauHuKa
n.7.1,7.2
Brinonnenue
TECTOBBIX
3aaHui
67- | 5,6 .O0o0Omenue | 3HaHUS 00 YMEHUE OpraHu30BbIBaTH ydeOHoe | BoimonaHeHue
68 3HAHUA TI0 TEeMaM | OCOOCHHOCTSIX COTPYIHHUYECTBO M  COBMECTHYIO | 3aJIaHU
7-10 CTPOEHHS aTOMOB NEeSTeNIbHOCTh ~ C  y4YyuTelleM | | 3aJjauHuKa
XUMHYECKUX CBEpCTHUKAMU; paborats | m.7.1, 7.2
AJIEMEHTOB B WHIUBUAYaTbHO W B  TIpymnmne: | BeimonHenue




3aBHCHUMOCTH OT HaxXoAuTh  oOmee  pemieHHe | | TECTOBBIX
MIOJIOKEHUS B paspemiath KOH(IMKTHI Ha OCHOBE | 3aJaHUil
[IEPUOIUYECKON cornacoBaHuss no3uuud  u  yuéra | CocraBineHue
CUCTEME. UHTEPECOB; dbopMynupoBath, | KpoccBOpAa
YMeHue onpenensaTh | apryMEHTUPOBaTh U OTCTaWBaTh CBOE
CTEIIEHb OKHUCIICHUS B | MHEHHUE;
CJIOXHBIX BemecTBax | 10) ymMeHHe OCO3HAHHO HCIIOJIb30BaTh
. PaccraBnsaTe pedeBble CpeacTBa B COOTBETCTBUU C
KO3 (HUIIUEHTHI B 3agauei KOMMYHUKAIUU VIS
OKHCIIUTEIBHO- BBIPAKEHUSI CBOUX UYBCTB, MBICIEH U
BOCCTAHOBUTEJIBHBIX | MOTPEOHOCTEH;  IJIAHUPOBAHUS U
peakuusaX METOJ0M peryJsuuu CBOEH
AJIEKTPOHHOIO NESATEIbHOCTH; BIAJCHUE YCTHOW U
OanmaHca NUCbMEHHOW PEYbl0, MOHOJIOTMYECKOM

KOHTEKCTHOM PEUbIO;

JI. popmupoBaHUE OTBETCTBEHHOTO

OTHOIIEHUS K YYEHUIO, TOTOBHOCTH U

CIIOCOOHOCTH K CAaMOPa3BUTHIO U

caM000pa30BaHUIO Ha OCHOBE

MOTHBAIIMH K 00YUYCHHIO U MTO3HAHUIO.

68 7. KoutpoubHas | 3HaHMS U yMEHMsS 110 | M: yMeHME OLIEHUBATh MPaBUILHOCTh | BoimonHeHuit
padora Ne4d  « | remam 7-10 BBIIIOJIHEHUS yueOHOU | 3aaHui
Crpoenne aroma 3a/la4l, COOCTBEHHbBIE BO3MO>KHOCTH | KOHTPOJIBHOM
113, nCxo, €€ pelieHus; paboThI
CTpoeHHe JI. ¢dopmupoBaHHE OTBETCTBEHHOI'O
BeLeCTBA OTHOLLIEHHUS K YYEHHIO, TOTOBHOCTU U

CIIOCOOHOCTH K CaMOPa3BUTHUIO U
caM000pa30BaHHIO Ha OCHOBE
MOTHBAIMH K 00YYEHHIO U MIO3HAHUIO.
XUMUA U /KU3HD (2 yaca)

69- 1,2 XuMUs ¥ )KU3Hb

70

Bcero 70 ypoxos




Pa3nen 9. MaTepuajibHO-TeXHHYECKOE 00ecnieueHre 00Pa30BaTeILHOTO MpoLecca:

Peanuzanus memnei, SBISAIONIMXCS TJIaBHBIM  ycioBueM 3¢ dekTuBHON  yueOHOI
JeSITeIbHOCTH MIKOJBHUKOB, HEBO3MOXKHA 0€3 HCIIOJb30BaHHUS OCHOBHBIX 00pa30BaTEIbHBIX
pecypcoB: y4eOHUKOB, Y4e€OHO-METOIMYECKMX MAaTepHajoB, HAIJIHBIX JIEMOHCTPAIMOHHBIX
nmocobuii u Tabaui, TpuOOPOB M TPUCIIOCOOJICHHM, a TaKKe COBPEMEHHBIX WH(OPMAIMOHHBIX
cucreM, VHTepHET, 3JIEKTPOHHBIX ydeOHHMKOB. IIpum oTOope cpencTB oOydeHHS COOIIO/ICHBI
CIICAYIONINE YCJIOBUS: y4TeHa crenuduka mpeaMera U COOTBETCTBEHHO BKIIFOUCHBI XapaKTEPHBIC
TOJIBLKO JUIsi OMOJIOTHH CPEJCTBA; YUYTEHBI JOCTHXKEHHSI HOBEHIIMX WH(POPMALMOHHBIX TEXHOJOTHHA
(MyJIbTUMEINA, UHTEPAKTHBHAS JI0CKA, ayIMOBU3yaIbHBIC CPEACTBA); 0COO0C BHUMAHKUE 0OpaIleHO
Ha cpeacTtBa OOy4YeHHs, COJEp)KAaHME KOTOPBIX MMEET KOMIUIEKCHBIM XapakTep;  Y4YTEHO
COOJTIIOJICHHE CUCTEMHOCTH, 00eCTIeUnBaroIIel TOCOOMSIMH U 000PYIOBaHUEM BCE Pa3/IeIbl U TEMBI.

PECYPCHOE OBECIIEYEHHUE:

YueOHas quTepaTypa
H.E.Ky3nenosa, I.M.TuroBa, H.H.I'apa, A.}O.2Kerun. Xumus. 8 knacc. - M.: Benrana-I'pad, 2019
H.E.Ky3nenoa, U.M.TuroBa, H.H.I'apa. Xumus. 9 knacc. - M.: Benrana-I"pad,
3a1auHUKU:
H.E.Ky3nenona, A.H.JIéBkuH. 3amaunuk no xumuu. § kiacc. - M.: Benrana-I'pad,
H.E.Ky3nenona, A.H.JIéBkuH. 3amaunuk no xumuu. 9 knacc. - M.: Benrana-I'pad,
CHpaBO‘-IHI/IKI/I 10 XUMHUN
Cnucok caiiTOB M0 XMMMU JUISl YYAIUMXCS U YUUTEJs

Ne | Hazeanue caiima unu cmamou Cooeporcanue
1 XWMHUS U )KU3HB: DneKTpOHHas BEpCHsl HAy4YHO-TIOIYJIIPHOTO KypHana. ApXuB http:
HAYYHO-TIONYJISIPHBIN coJiepkaHuil HOMepoB. JIOCTyI K TIOJIHOM BepCHH XKypHaia yepe3
KypHaIT peructpanuio. OgopmiIeHne OITUCKA
2 | Alhimik [Tone3usie coBeThl, 3 HEKTHBIC OMBITH, XAMHYECKHE HOBOCTH, http:
BUPTYaJIbHBINA PENIETUTOP, KOHCYIbTalUU, Ka3ycel u T./1.
3 | C-BOOKS JIutepaTtypa o XUMHUH http:
A30Oyka BeO-Toucka Meroauka nmoucka upopmaiuu o xumun. O630p OecrutatHpix | http:
4 JUTSL XUMHKOB MMaTEeHTHBIX 0a3 MaHHbBIX. ExxeMecsuHble aHHOTALIMKM HOBBIX bsu.
XUMHYECKUX HayYHBIX PECYPCOB
5 MexaHU3MBbI . http:
. OCHOBHBIE THITHI MEXaHU3MOB XHMHUECKUX PEAKIINN ——
OpPraHUYECKUX peaKlui ximi
6 OnopHble KOHCIIEKTHI http:
[ToypouHble KOHCIIEKTHI JTsI TKOTBHUKOB 8— 11-X KiaccoB
10 XUMHH
OnbITEI IO
7 . Omnucanus peakiuii, pororpaduu, cripaBoyHast HHOOPMAIUs http:
HEOPraHUYE€CKOU XUMHUHU peaxuuit, ¢ pacpuu, cip (bopman P
[Tepuoandeckas N http:
HcTopust OTKPBITHS SJIEMEHTOB U TIPOUCXOK/ICHUE X HA3BaHUIA,
8 CHUCTeMa XMMUYECKUX N cz/~
onucanre GU3NIECKUX U XUMHUECKUX CBOWCTB
3JIEMEHTOB rusk
COOpHHK pacUeTHBIX 3a7a4 [0 HeOpraHu-4YeCKON 1
Pacuernnie 3agaun P p . a p http:
9 OpPraHUYECKON XUMUU TSl pabOTHI HA IIIKOJILHOM CIIELIKYPCE.
10 XUMHUH ru/~
Crnucok nurep-pel
. . http:
10 | Xumus qj1s Bcex DNIEKTPOHHBIA CITPABOYHUK 32 MOJHBIH KYPC XUMUHU data
11 [IxonbHas XUMUS CrpaBOYHUK U yU4eOHHK MO XUMHU. | TaBHAst 0COOEHHOCTh — http
BOYHUK XUMKAIBKYJIATOP, KOTOPBIN YIPOIIAET PEIICHHE 3a]a4 110 XUMUHU
ONeKTpOHHAS
p Kuuru n ananutndeckune 0030pel. YueOHuku. JXKypHaibl. http
12 | 6ubanoreka .
110 XUMIH VYuebubie 6a3bl qaHHbIX. HoOeIeBCKHE TPEMUH 10 XUMUHU elbik



http://www.hij.ru/
http://www.alhimik.ru/
http://c-books.narod.ru/
http://www.tl.ru/

Oo6mas u Matepuaisl o 001Iel XUMUU IS y9alTUXCsl XUMHKO- hitto:
13 | HeopraHuyeckas OMOJIOTMYECKHX KJIACCOB: OCHOBHBIC MOHSATHUSI XUMUHU, CTPOCHHE tu tg-r
XUMHUS: 4acTh | aToOMa, XUMUYECKas CBS3b
O61mas Marepuanbl 10 HECOPraHUIECKON XUMHH VIS yUaITUXCsl
CHEIUaTU3UPOBAHHBIX XUMHUKO-OUOJIOTHYECKUX KIIACCOB: http:
14 | w Heopranuveckas . N
OCHOBHBIC KJIACCHI HEOPTAaHMYECKUX COSIUHEHHIA, UX CBOMCTBA M | tutor
XUMHMS: 4acThb 2
CIOCOOBI OTYYCHHUS
OKCIepUMEHTAbHBIN . . .
YuebHoe mocobue 1mo oOIel XMMUH, OTINYArOIIEeCs HayYHOH http:
15 | y4eOHUK IO XUMUHU . .
CTPOTOCTBIO U3TIOKEHUS M CHCTEMOU ONpeIeIICHUIN scho
st 8— 9-X Ki1accoB
[porpammroe AHHOTHPOBaHHBIC CCHUIKM Ha CYIIECTBYIOIIHME MPOTPAMMHbBIC
16 | OobGecneucuue p y y porp http:
PECYPCHI IO XUMUH
10 XUMHUH
COOpHHK POCCUIICKMX HAYYHBIX  00Pa30BaTEIbHBIX
nyonukanuu no xumun. CripaBounasi uHpopManus u 6a3bl
17 DneKTpoHHAas JTAHHBIX 110 XUMUU. MaTepualibl IS IKOJIHUKOB. DIIEKTPOHHBIE http:
OubIMoTeKa 10 XUMHUHU y4eOHUKHU. 3aJaHuUs BCTYIIUTEIbHBIX SK3aMEHOB 10 XUMUU B '
MI'Y. 3agaun xuMuueckux onumnuaa. MynbTumeaua-
myOIuKauu
WHTepakTHBHBINA KypcC MOATOTOBKH K IIEHTPATU30BAHHOMY
tectupoBanuto u EI'D o xumuu. J|j1st 3aperucTpupoBaHHBIX
MOJIH30BATENICH: TECThI, TEOPETUUYECKHM pa3dop pemieHuit. B
18 | PemeruTop 1o XuMuu » 160D p PP http:
cBOOOJHOM JIOCTYIIE: TPOOHBIE TECTHI, TUTEPATypPa, HEKOTOPHIE
XUMHYECKHE MTPOrpaMMbl. MeTOIMIECKUE PEKOMEHIANH JIS
noarotoBku K LT u EI'D mo xumun
Poccuiickas nucTaHIimoHHAs
19 | onuMmnmMaga IIKOJIBHUKOB JIMCTaHIIMOHHBIC OJTUMITUA/IBI TIO XHMHH http:
10 XUMHUH
Martepuais! onmumnuan mo xumuu. Onrcanue onbIToB. CBOWCTBA .
Xumuueckas . http:
20 3IeMEHTOB. XMMHUUYECKHEe CBOMCTBa MUHepanioB. ClIoBaph
CTpaHUYKa yar.r
XUMHYECKHX TEPMHUHOB

Texnuveckue cpeacTBa 00yueHust

OEKTOp, MHTEPAKTUBHAS JOCKA, TEIEBU30p, BUACOMArHUTO(HOH Y UeOHO-NIPaKTHYecKoe U yueOHO-1a00paTopHoe 060py10
HaOOPBI TOCYABI ¥ TA0OPATOPHBIX MPUHAMICIKHOCTEHN IJI1 XUMUYECKOTO IKCIIEPUMEHTA

A3HAYCHU A

JbHbIE TPUOOPHI (CIUPTOBKA)

CYHIKHU IMOCYAbI

AIMOHHBIC

YAbl U HpHHaI[HC)KHOCTCﬁ AJI1 ACMOHCTPAlTUOHHBIX OIIBITOB IO XUMHUH

1 ACMOHCTPAIMOHHBIX Hp06I/IpOK

1KOHOB (250 — 300 M1 1 XpaHEeHHs PaCTBOPOB PEaKTUBOB)

bl J1J1s1 naﬁopaTopﬂblx ONBITOB U MPAKTUHYE€CKHUX 3aHATHH M0 XUMHH




yABbl U IPUHAAJIEKHOCTEN 7151 YYEHUUECKOI0 IKCIIEPUMEHTA

OK JUISI XpaHEHUs TBEpAbIX peakTUBOB (30 — 50 mur)

SHOK ((h1aKOHOB) /1711 XpaHEHHs pACTBOPOB PEAKTHBOB

6opok (ITX-14, I1X-16)

71 ipubopsI (ciupToBKHU (50 MIT)

I IIOJTYYCHHs ra30B

060paropubiit xumuyeckuit IJTX

MOZACIIMPOBAHUSA CTPOCHUA OPTraHNYCCKUX BCIICCTB

LbHbIE 00HEKThI
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u
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