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IlosicHuTeILHAS 3aMUCKA

I[OHOJIHI/ITCJIBHEUI ImporpamMma I10 (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IM HUCCICAOBAaHUAM COCTABJICHA B COOTBCTCTBHHU C
IMpaBOBbIMU U HOPMATUBHBIMU JOKYMCHTAMMU:

. Denepanpablii 3aK0H 0T 29.12.2012 Ne 273-®@3 «O6 obpazoBanuu B Poccuiickoit @enepanymy;

° Vka3 [Ipesunenta Poccutickoit @eneparnuu «O HaIMOHATIBHBIX IENAX pa3BUTHs Poccuiickoit denepanuu Ha
nepuon a0 2030 romay;

) Crparerus pa3Buths Bocniutanus B Poccuiickoit @enepanuu Ha nepuon 10 2025 roxa (yTBepxacHa
pacnopsoxkenueM [IpaButensctBa Poccuiickoit @enepanuu ot 29.05.2015 Ne 996-p);

. [Tnan meponpusaruit mo peanuzamuu B 2021 - 2025 rogax CrpaTeruu pa3BuTus BocnuTaHus B Poccuiickoit

Oenepanuu Ha niepuof A0 2025 roga (yrBepskaeH pacropsbkenueM [IpaBurtensctBa Poccuiickoit deneparuu ot
12.11.2020 Ne 2945-p);
. [Tpuka3 MunucrepcTBa 00pa3oBanus U Hayku Poccuiickort @enepanuu ot 23.08.2017 Ne 816 «O0
yTBepkieHuu [lopsijika MPUMEHEHHUS OpraHU3aIUsIME, OCYILIECTRBIISFOIIUMHU 00pa3oBaTeNbHYIO
JESITEIbHOCTD, JICKTPOHHOTO 00YUYESHHUSI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI MTPH peaiu3aliui
00pa3oBaTEeNbHBIX POTPaAMM;

. [Tpuxa3z Munucrepcta npocsenienust Poccun ot 09.11.2018 Ne 196 «O6 yrBepxxaenun I[lopsaka oprannzanuu
W OCYIIECTBIICHHs 00pa30BaTENbHOM JEATENLHOCTH O AOMOIHUTEIBHBIM 00111€00pa30BaTeNbHBIM
MPOrpaMMam»;

. [Tpuka3z Munuctepcta npocsemnieHuss PO ot 03.09.2019 Ne 467 «O06 yrBepxkacann LleneBoit Mmomenn pa3BuTHS
PErHOHATIBHBIX CHCTEM JIOTIOIHUTENBHOTO 00pa30BaHuUs AETEN;

. [Tpuka3z Munauctepctsa [IpocBemenus Poccuiickoit @eneparuu ot 30.09.2020 Ne 533 «O BHeceHUH

H3MEHEHNH B MMOPAAOK OpraHU3ali U OCYIIECCTBICHHU A O6pa30BaTeJ'ILHOI7[ JCATCIIBHOCTH 110 AOITOJITHUTCIIBHBIM
00111e00pa30BaTeIbHBIM ITPOrpaMMaM, YTBEPIKACHHBIN mpuka3oM MunucrepeTa [Ipocsemienus: Poccuiickoi
Oeneparun ot 09.11.2018 Ne 196y;

. [Tocranosnenue ['maBaOTrO rocynapcrseHHoOro canntapaoro Bpaga P® ot 28.09.2020 Ne 28 «O6 yTBepKaeHUN
CII 2.4.3648-20 «CanutapHO- 3MUACMUOJOTHICCKHIE TPEOOBAHNS K OpraHU3aIUsIM BOCIIUTAHUSA U O0YUCHUS,
OTJBIXa U 03OPOBJICHUS JETEH M MOJOIEKI;

. [Tucemo MunncrepeTBa o0pa3oBanus U Hayku PO ot 18.11.2015 Ne 09-3242 «O HanpaBieHUN HHGOPMATIALDY
(c «MeromuyecKIME PEKOMEHIAIMSIMH IO MPOSKTUPOBAHUIO JOTIOTHUTEIHHBIX 00IIepa3BUBAIOIIIX
MIpOrpaMm.

HanpagBiieHHOCTh IONOJIHUTE/ILHOI o00pa3oBaTejibHONl mnporpamMmel. CoriacHO TpeOOBaHUSAM
@denepalibHOTO CTaHJApTa OCHOBHOIO OOIIEro 0Opa3oBaHHUs, HM3Y4YEHHE MIKOJBHOTO Kypca XMMHH Kak
cocTaBJysitonield npeameTHoit obmactu "EcrecTBeHHOHAy4YHBIE TpEeIMETHI" HaIlpaBlIeHO Ha oOecreYeHHe
(dbopMUpOBaHUS IIEIIOCTHON HAYYHOU KapTUHBI MUPA U BOCIIUTAHUS OTBETCTBEHHOTO U OEPEKHOTO OTHOILIICHUS
K OKpyxarwiei cpene. [Ipenmer mnpeamonaraer oOBJIaJeHHE YYallUMUCA MEXIPEAMETHBIM aHAIU30M
pa3nu4YHbIX cdep KU3HU YenoBeka. JlaHHas TOoToMHUTeNbHAs oOpa3oBaTenbHas MporpaMma, CIocoOCTBYET
Oosee TIyOOKOMY U3YYEHUIO Kypca XMMHUHU U MO3BOJISIET YYaIIUMCS OBJIAJETh YMEHUSMU (OPMYIHPOBATH
TUIOTE3bl, KOHCTPYUPOBATh U MOJICTMPOBATh XUMUYECKHE MPOIECCHI; COMOCTABISATh AKCIIEPUMEHTAIbHbBIC U
TEOPETUYECKUE 3HAHUS C OOBEKTUBHBIMU PeallUsMU KU3HU; OLIEHUBATH MOJIyY€HHBIE PEe3yIbTaThl, TOHUMAs
MTOCTOSIHHBIH TIPOIECC ABOJIIOLIUY HAYYHOTO 3HAHUSI, YTO B KOHEYHOM UTOTe CIIOCOOCTBYET CaM000pa30BaHUIO
Y CaMOPa3BUTHIO yUAIINXCA.

AKTYaJIbHOCTH NPOTrPaMMBbI 00yCIOBJICHA TEM, YTO B y4eOHOM IUIaHe T0 mpeamery «®dusnko-
XUMHUYECKHE MCCIIEOBAHUI» OTBEACHO BCEro 2 Yaca B HEAGNIO YTO JaeT BO3MOXKHOCTH C(OPMHUPOBATH Y
yJanmxcst JUIb 0a30BbIe 3HAHMS O TpenMmery. B Toxke Bpemst Bo3pacT 14-17 ner sBiseTcs BaXHBIM IS
po(EeCCHOHATBHOTO CaMOOIPEACICHUs MIKOIBHIUKOB. BO3MOYKHO, YTO NMPOCHYBIIUICS MHTEPEC K XUMHH
MOJKET IepepacTy B OyaylIyio mpodeccuro.

AKTyallbHOCTh JAHHOW TNPOTPaMMBI COCTOMT B M TOM, YTO OHAa HE TOJBKO JaeT BOCIHHTAaHHUKAM
NPaKTHYECKHE YMEHHS U HaBBIKH, (POPMUPYET HAYAIbHBII OTBIT TBOPUECKON IESATEIBHOCTH, HO U Pa3BUBACT
UHTEpec 00yJaroIerocs K KCIEepUMEHTY, HAy9HOMY MTOHMCKY, COCOOCTBYET CaMOOMPEACICHHUIO YUaIIuXCs,
0CO3HAaHHOMY BBIOOPY Mpodeccu.



HoBu3Ha 10noJHNTEIbHOI 00pa30BaTEIbHON MPOrPAMMBI 3aKJIF0YAETCSl B BO3MOKHOCTH U3Y4EHHUS
y4yallMMKCSl HOBBIX TE€M, HE pacCMaTpUBAEMbIX IPOrpaMMOM IpeIMeTa, a UMEHHO I03BOJSET CTPOMTH
oOy4yeHHe yJammxcsi C y4eTOM MaKCUMAJIbHOTO MPUOIMKEHUS MPEeaIMeTa XUMHUH K TPAKTHYECKOW CTOpOHE
KHU3HHU, K TOMY, C UM YUaIllUecs CTAJIKUBAIOTCS KaXKIbIi A€Hb B OBITY.

Ilenarornuyeckasi 1nejiecoo0Pa3sHOCTh 3aKJIKOYaeTcd B TOM, 4YTO 0a30BbII Kypc ILIKOJBHOM
MpOrpamMMbl IPeAyCMaTPUBAET MPAKTUYECKUE pabOThl, HO MX SBHO HEAOCTATOYHO, YTOOBI 3aMHTEPECOBAThH
yyYaluxcs B CaMOCTOSTEIbHOM NIPUOOPETEHNN TEOPETUUECKUX 3HAHUM U TIPAKTUYECKUX YMEHUI U HaBBIKOB.
Jig storo B Kypc «®PHU3MKO-XMMHUYECKHE HCCIEIOBAaHUSA» BKJIIOYEHbI HauOoJiee spKHe, HarjisiHble,
UHTPUTYIOLIUE 3KCIIEPUMEHTHI, CIOCOOHBIE YBIEYb M 3aMHTEPECOBATh yYalllUXCsl MPAKTUUYECKOW HayKoM
XUMUEH.

e nporpaMmmsi:
@OpMHpPOBAaHHE y YYAIIUXCS HAYYHBIX INPEJACTABICHUNA O XUMHH B ITOBCEIHEBHOM JKM3HU 4YEIIOBEKA
yepes NpoOyKJAeHHEe HHTEpeca U Pa3BUTHE MPO(PECCHOHANBHBIX CKJIOHHOCTEH K MPEAMETY XUMHUSL.

3apaum:
Oo0pa3oBaTte/ibHbIE:

e PaCHIMPUTH KPYTO30p YUAITUXCSI O MUPE BEIIECTB;
e HCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS 110 XMMHUHU Ha TIPAKTUKE;

e 00YYUTH TEXHHUKE OE30TTACHOCTH MPHU BBHITTOJTHEHUH XUMUUECKHX PEaKITUN;

e chopMUpOBaTH HABBIKU BHITIOJIHEHHS TIPOEKTOB ¢ ucmnoib3oBanneM MKT.
Pa3zBuBarmue:

e CITOCOOCTBOBATH PA3BUTHIO TBOPUYECKUX CIIOCOOHOCTEH 00yUJarOIIMXCS;

o hopmupoBats UKT-koMnieTeHTOCTH;

BocnuraresabHsle:

e BOCIIUTATh CAMOCTOSATEIBHOCTh MPHU BHIMOJTHEHUN PAOOTHI;

e BOCIIUTATh YyBCTBO B3aMMOIIOMOIIH, KOJUIEKTUBU3Ma, YMEHHE paboTaTh B KOMaH/IE;
¢ BOCIIUTATh YYBCTBO JINYHON OTBETCTBEHHOCTH.

Yci0BHS peaju3aiui NPporpaMmbl:

Bo3pact o0yuaromuxcs

[IporpamMma opueHTHPOBaHA Ha yJanuxcs B Bo3pacte 14-17 yiet 0e3 crienuaibHOM MOIrOTOBKH.

Cpoku peaauzanmnu

[IporpamMma paccuntana Ha 1 roa oOydeHus.

HamnosnsieMocTs rpynn

B cootBerctBue ¢ IlocraHoBnenueM [7aBHOro rocyaapcTBEHHOrO caHHTapHoro Bpada P «O0
YTBEPXKJICHUU CaHUTAPHO-IIHIUMHOJIOTUYCCKAX TPEOOBAHUI K YCJIOBUSM W OpPraHU3allik OOYYCHHUsS B
obpazoBatenbHbIX yupexaeHusx» Canllun 2.4.2. 2821 - 10 ot 29.12.2010 go 15 uenosexk.

Pexum 3anarni
B xone oOyuenusi mo mporpamme «OU3NKO-XUMHUYECKUE UCCIECIOBAHMS » 3aHATUS MPOBOIATCS B
CIIEYIOIIEeM pekuMe: 72 yaca B TOJ - 2 yaca B HEJEINO.

DopMbI 3aHATHH
B o6paszoBarenbHOM Mpoliecce UCTIONb3YIOTCS pa3iuyHble (OPMBI IPOBECHUS 3aHATHSL:

o Oecefnl;

o JIEKI[UU;

e CCMUHAPBI;

e TIPAKTUYECKOE 3aHSITHE;

o XUMUYECKUH IKCTICPUMEHT;

e paboTa Ha KOMITBIOTEPE;

e DKCKYPCHH;

e BBLITIOJIHCHUEC U 3allliTa HpOCKTOB.



IInanupyemsle pe3yJibTaThl NPH U3YyUYeHHH Kypca « DU3NUKO-XUMUYECKUE UCCIICIOBAHMSD)

JIn4HOCTHBIE pe3y/IbTaThl:

- OCO3HaBaTh €JUHCTBO U LEJIOCTHOCTb OKPYXAIOIIETr0 MHUPA, BO3MOKHOCTH €r0 I03HABAEMOCTH U
00BSICHUMOCTH Ha OCHOBE JIOCTH)KEHUH HAyKH;

- MOCTENEHHO BBICTPAMBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHE: OCO3HABATH MOTPEOHOCTH M
TOTOBHOCTH K CaMOOOPa30BaHUIO, B TOM YHCIIE U B pAMKaX CaMOCTOSTEIbHOM JEATEIbHOCTH BHE IIIKOJIBL;

- OLICHMBATh >XM3HEHHBIC CHUTYallMd C TOYKH 3pEHHUs 0e30macHOTO 0o0pa3a >KM3HM U COXpPAaHEHHUS
3/10pOBbBS;

- OIICHUBATH DKOJIOTUYECKUN PUCK B3aMMOOTHOIICHUH YEIOBEKA U TPUPO/IBI.

- (opMupoBaTH SKOJIOTUYECKOE MBIIUICHUE: YMEHUE OIICHUBATH CBOIO JICATEILHOCTh M IMOCTYIKU
JPYruX JIOAEH ¢ TOUKH 3PEHUS] COXPAHEHUsSI OKPY)KAIOIIEH Cpebl - TapaHTa XU3HU M OJIaromorydus JTroaei
Ha 3emJie.

MeTtanpeaMeTHbBIMHU PE3yJIbTaTaMu U3y4eHHS Kypca «DU3NKO-XUMHYECKUE HCCIICJOBAHUS» SBIISETCS
(hopMHpoBaHHE YHUBEpPCAIbHBIX YueOHBIX nercTBuid (YV[).

PeryasituBubie YY/I:

- CaMOCTOSITENIbHO 0OHAPYXUBATh U (OPMYIUPOBATH YUeOHYIO MPOOIEMy, ONPENEsITh Lenb yueOHon
NeSTeIbHOCTH;

- BBABHTaTh BEPCHM pEHICHHS NpPOOJEMBbI, OCO3HAaBaTh KOHEYHBIH pe3ylbTaT, BBHIOMpATh U3
MIPEUIOKEHHBIX U UCKATh CAMOCTOSTEIBHO CPENICTBA JJOCTHKEHUS 1IEIIH;

- OCYIIECTBIISATH IIEJIETIONIaraHne, BKIIF0Uas TOCTAHOBKY HOBBIX IIEJIeH, MpeoOpa3oBaHne MPaKTUIeCKOH
3aJjauy B TIO3HABATEIBHYIO;

- COCTaBJIATh (MHAUBUIYAILHO WM B TPYIIE) IJIaH peLIeHUs MpoOIeMbl;

- paboTas 1o IUIaHy, CBEpSATh CBOU JCHUCTBUS C IENbIO U, IPH HEOOXOAUMOCTH, UCIPABIIATH OMIHOKA
CaMOCTOSITENIBHO;

- YUYUTHIBATh Pa3HbIC MHEHHUS U CTPEMHUTHCS K KOOPAWHAIMH PA3IMYHBIX TIO3UIIMH B COTPYIHUYCCTBE;

- B IMAJIOTe C yYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSTEIHHO BHIPAaOOTaHHBIE KPUTEPUHU OLIEHKH.

Ilo3naBaTtenbublie YY /I:

- aHAJIM3UPOBATH, CPABHUBAThH, KiIacCU(UIIMPOBATH W 0000maTh ¢GakThl W SBICHUA. BBISBISATH
MIPUYMHBI U CIECTBUS MIPOCTHIX SIBICHUH.

- OCYHIEeCTBJISITh CPaBHEHHUE, KIaccu(UKAIINIO, CAMOCTOSITENIbHO BEIOMpAsi OCHOBAHUS U KPUTEPUU IS
YKa3aHHBIX JJOTHYECKHUX OTlepaIuii;

- CTPOMTD JIOTHYECKOE PACCYXKICHHE, BKIIIOYAIOIee YCTAHOBICHUE TPUYMHHO-CIIEICTBEHHBIX CBSI3EH.

- CO3JaBATh CXEeMAaTUYECKUE MOJIEIH C BbIACICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK OOBEKTa.

- COCTABJISITh TE€3UCHI, PA3JIUYHbIC BU/IbI JIAHOB (IIPOCTHIX, CIOKHBIX U T.II.).

- mpeo0pa30BbIBaTh HHPOPMAIIHIO U3 OJTHOTO BUA B APYTroi (TaOJIHITy B TEKCT H TIP.).

- YMeTb ONpeAesaTh BO3MOXHBIE HCTOYHUKA HEOOXOTUMBIX CBEJIEHUHM, MPOU3BOAUTH MOUCK
nH(pOopMalUY, aHAIM3UPOBATh U OLIEHUBAThH €€ JOCTOBEPHOCTb.

- 0000UIaTh MOHATHS - OCYLIECTBIIATH JIOTUYECKYIO ONEpAIUIO MepexoJa OT MOHSITHH C MEHBIIUM
00BEMOM TOHSTHUSIM C OOJIBIIUM 00BEMOM;

- CTPOUTH JIOTHYECKUE PACCYKIEHUS, BKIIOYAIOIINE YCTAHOBICHHE IPUYUHHO-CIICCTBEHHBIX CBSI3€H.

- OOBSCHATH SBJCHMS, IPOLECCHl, CBS3M M OTHOIICHUS, BBISBISIEMbIE B XOJ€ HCCIEIOBAHUS,
OCYILIECTBISATh BBIOOP Hanbousiee 3(h(HeKTUBHBIX CIOCOO0OB pEIIeHUs 3a/1ad B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH.

KommynunkatuBubie YY/I:

- yMeTh (pOopMyTUpOBaTH COOCTBEHHOE MHEHHE U TIO3ULIMIO, apIYMEHTUPOBATh €€ U KOOPIMHUPOBATH €€
C MO3UIMH APTHEPOB B COTPYIHUYECTBE IIPU BbIpaOOTKE OOIIETO pelIeHHsI B COBMECTHOM /1€ TENIbHOCTH;

- oToOpa)kaThb B peYd COJAEp)KaHUE COBEpLIAEMbIX JEHCTBHM, Kak B (¢opMe TIPOMKOMH
COLIMAIM3UPOBAHHON peuH, TaK U B (hopMe BHYTpEHHEN peuu;

- YMETh apr'yMEHTHPOBAThH CBOIO TOUKY 3PEHUS;

- yYME€Th OCYILECTBJIATh B3aUMHBI KOHTPOJIb M OKa3plBaTb B COTPYAHUYECTBE HEOOXOAUMYIO
B3aMMOTIOMOIIIb;

- yMeTb paboTaTh B TpyIIe - yCTaHABJIMBaTh paboyue OTHOIICHUs, 3(P(HEeKTUBHO COTpyIHHYATH U
CrocoOCTBOBATH MPOIYKTUBHOM KOOTEpaluy.



IIpenmMeTHBIMHU pe3yIbTATAMM H3yUCHHUS IPEAMETA SBIISIOTCS CICIYIOIINE YMECHHUS:

- OCO3HAHUE POJIH BEUIECTB;

- OIpCACIATh POJIb PA3JIMYHBIX BEIICCTB B IPHUPOAC U TCXHUKCE,

- OOBSICHATD POJIb BEIIECTB B HX KPYTOBOPOTE;

- pacCMOTpEHNE XUMUYIECKHIX TIPOIECCOB;

- HCIIOJIb30BaThb 3HAHHUA XUMHUU IIPU CO6HIOI[€HI/II/I IIpaBHJI HCIIOJIb30BAHUA OBITOBBLIX XUMHUUYECKHUX
MpernapaTos;

— pa3nuyaTh OMacHbIe U 0€30TTaCHBIC BEIIECTBA;

- IPUBOJUTH IIPUMEPBI XUMUUECKUX IIPOLECCOB B IIPUPOLE;

- HaxOoJuThb YCPTHI, CBUACTCIBCTBYIOUIUC 00 O6IIII/IX IMpHU3HaKax XUMHUUYCCKUX IMPOHCCCOB MU HX
pasinyusx;

- UCIIOJIb30BaHNUE XUMHUYECKNX 3HAHUH B 6I)ITy;

- O6’I)$ICH$ITI) 3HAYCHUEC BCIICCTB B )KU3HU U XO35IUCTBE YCJIOBCKA,

- OOBACHATH MUP C TOYKHU 3PpCHUA XUMUH,

- hopMHpOBATH MPEACTABICHUS O Oy IyIIeM mpodeccuoHaTbHOM BBIOOPE.

Kpome Toro, KpyXKoBbI€ 3aHATUSI IPU3BAHBI IPOOYAUTH Y YUalllUXCAd MHTEPEC K XMMHUECKON Hayke,
CTUMYJIMPOBATH I[aﬂbHeﬁHlee HN3YYCHHUE XUMUMH. XuMu4eckue 3HaHUA, Cq)OpMHpOBaHHI)Ie Ha 3aHATHUAX
KpYKKa, TH(OpMAIIMOHHAA KYJIbTYpa yJalluXcsl, MOT'YT OBITh HCIIOJIb30BAHBI MU JUISI PACKPBITUSI PA3TUYHBIX
HpOfIBJ’IGHI/Iﬁ CBA3U XUMHUHU C )KU3HBIO.

Cnoco0bl onpeaesieHusi pe3yJbTATHBHOCTH

e HauanpHelif KOHTpOJIb (CEHTSAOpPH) B BUIE BU3YaJIbHOTO HAONIOEHUS Ienarora 3a CoOJI0JIEHUEM
BOCITUTAaHHUKAMH TEXHUKU 0€3011aCHOCTH, OBEJIEHUEM IIpU padoTe ¢ MOCIEAYIOIINM 00CYXKICHUEM;

o Texymuit KOHTPOJIb (B TEUEHUE BCEro y4eOHOT0 rojia) B BUJIE BU3yalbHOTO HAOMIOIEHUS NIefarora 3a
MIPOLIECCOM BBITOTHEHHSI YUAIIUMUCS MPAKTUYECKUX paboT, MPOEKTOB, MHAUBUIYAIbHbBIX 3aJaHUM, y4acTHs
B [IPEIMETHO HEJleNle eCTECTBO3HAHMS;

o [I[poMeXyTOUHBI KOHTPOJH (TEMAaTHYECKWI) B BHJE MPEAMETHON IAMArHOCTUKH 3HAHUS JCThbMU
MPONJIEHHBIX TEM;

e UToroBelii KOHTpOJIb (Mail) B BUJE M3Y4EHHUS W aHAM3a MPOJIYKTOB TpyAa ydamuxcs (IpOEKTOB;
cooOmeHuii, pedeparos), mporecca OpraHuU3alMi padOThl HAJ MPOAYKTOM M JWHAMHUKHU JIMYHOCTHBIX
W3MEHEHUN.

@®opMbl NO/IBEe/IEHNS] UTOTOB pPeaIN3aluu MPOrpaMMbl.

e Omnpoc;

o OOcyxK1eHue;

e CamocTosTenpHas pabora;

e TectupoBanue;

e [Ipe3enTanus u 3amuTa TBOPUYECKON pabOTHI (IIPOEKTHI U 1Ip.).

B koH11e yuebHOro roja 00y4aromuiics J0JKEH BHITIOTHUTH U 3aIIUTUTh MPOEKT.

Y4eOHbId IJIAH

Ne Haspannemoayis KonnuecrBouacon
MO IyJIst Bcero Teopus ITpaxTuka
1. IlepBoHaYaNbHBIEXUMHUYECKUETIOHATHS 30 15 15
2. Kucnopona. I'openne. 4 2 2
3. Bonopon 2 1 1
4 PactBopsl. Boaa. 4 2 2
5 KoanuecTBEeHHBICOTHOIICHUS B XUMHUU 10 5 5
6 BaxuelmmekiacchIHEOpraHuueCKUXCOe U 8 4 4
HEHUH
7 Ileprioguueckuii 3aKOH U CTPOEHHE aToMa 6 3 3
8 XumuueckasicBsizb. CTpOCHUEBELIECTBA. 6 3 3
Peseps 2 2
HUTOI'O 72 35 37




Tema 1. Iepsonauanvnovie xumuueckue nouamus (30 u).

PeryasituBnbie YY/I:

Ilo3naBaTeabHble YV ]I

KommyHnukatusHbie YY1

JluyHocTHbIe YY ]|

® OCYIIECTBIICHUE YUAIIUMUCS
Yy4eOHBIX JICHCTBH.

e [[eNIenoJlaraHue U IUIAaHUPOBAHUEC

e VMeHHe COCTaBJISATh IUIaH

e (hopMupoBaHHE TO3HABATEIHFHOMN IICITH.
CHUMBOITBI XUMHIECKUX JIEMEHTOB.
Xumuueckue GopMyIIbL.

e (opMupoBaHHe yMeHUS HAOIIOAATS,

® OCYIIECTBJICHHE TUIAHUPOBAHMS yIeOHOTO
COTPYIHUYECTBA;

e B3aNMOJEICTBHE yJalUXcs B Mapax U rpymnmnax.

e YIpaBIIATh CBOMM IOBEJIEHUEM, OLIEHUBATH CBOU

e (opMupoBaHue HHTEpeca K HOBOMY
MIPEIMETY.

e MOTHBAalU HAy4eHUs MPEAMETY XUMUSA

® HPAaBCTBEHHO- 3THUECKOE OLIEHUBAHUE.

PEIICHHUSITIPOOIIEMBI. JIeNIaTh BHIBOJIBI IPUTIPOBEICHUHU OITBITOB, JIEHCTBUS,
yYMEHHUs paboTaTh CKHUIOM. e  yIpaBJIcHHE TOBEIECHIEM MApTHEPA.
Tema 2. Kucnopoo (4 u)
PeryasituBubie YYJ: Ilo3naBartenbHble YY /] KommyHnukatuBnble YYJ{ JluuHoctHbie YY ]|

® yYMCHHE CAMOCTOSTEIIBHO
aJIeKBATHO OLIEHMBATh
NPaBUIBHOCTD BBITOJTHEHUS
JIEUCTBUS ¥ BHOCHTH
HEOoOXOIMMbIE KOPPEKTHBHI B
UCIIOJIHEHHE KaK 110 XO/1y €ro
peau3alum, Tak ¥ B KOHIIE

® yMEHHE Pacro3HaBaTh OMBITHBIM
ITyTeM KUCIIOPOJ, ONMUCHIBATH
XUMHYECKHE PEAKIIUH,
HaOJIIOaEMBIE B XOLI€E
SKCIEPUMEHTA.

® yMEHHE UCIOJIb30BaTh 3HAKOBO-
CHMBOJIMYECKUE CPEICTBA, B TOM UHCIIE
MOJIENTH M CXEMBI IS PEIIeHUs 3a/1aY;

e (opMHpOBaHUE yMEHHUS HAOIIOAATD,
JieNIaTh BHIBOJIBI IPU IPOBEJCHUH OIBITOB.

® OCYIIECTBJICHUE TUIAHUPOBAHUS y1eOHOrO
COTPYJHUYECTBA;

® B3aNMOJECHCTBUE yJalllUXCs B IIapax U rpymnmnax.

e ymeHue GpopMyIMpoOBaTh COOCTBEHHOE MHEHHE U
MO3ULIMIO;

e yMEHHE YUUTHIBATh pa3HbIe MHEHUS 1 HHTEPECHI
1 000CHOBBIBATh COOCTBEHHYIO MO3UIIUIO.

¢ (hopMHpOBaHNE OTBETCTBEHHOI'O
OTHOIIICHHUS K y4yehe.

e yMeHue cHOPMHUPOBATH Y yUAIUXCA
y4eOHO- TI03HaBaTENbHBII HHTEPEC K
HOBOMY Y4eOHOMY MaTepHaly U criocodam
pelIeHuss HOBOM YacTHOM 3aJjauu

e yMEHHE OLICHHUBATh CBOIO JICITEIBHOCTD U
HOCTYIIKH APYTHX JIFOACH ¢ TOUKH 3peHHs
COXPaHEHHS OKPYXKAIOIEH Cpebl.

Tema 3. Booopoo (2 u)

PerynstuBubie YY1

Ilo3naBatesabHble YV ]|

KommyHukaTtuBHsblie Y'Y /[

JluyHocTHBIE YY ]

o YMEHHE COCTaBJIATh IIaH
petenust mpodiem

® YMeHHEe Paclo3HaBaTh OMBITHBIM
ITyTE€M BOJOPOJ, ONUCHIBATH
XIMHYECKHAE PEAKITUH.

® YMeHuHe npeoOpa3oBEIBaTh HHPOPMALIHIO
W3 OJHOTO BUJA B APYIOM.

® YMeHus HabMro1aTh, IeNaTh BBIBObI IIPU
TIPOBEICHUH OITBITOB.

e YMEeHHE CaMOCTOATENEHO OpPraHU30BbIBATh
y4eOHOe B3aMMOJICHCTBUE B TPYIIIIE.
e YMeHus paboTaTh B mapax.

® YMeHue copMUpPOBATh YCTOHUMBBIN
y4eOHO-TI03HABATEIbHBIH HHTEPEC K HOBBIM
00IIMM criocobaM peleHus 3a1a4y

Tema 4. Booa. Pacmeopui. (4 u)

PeryasituBubie YY:

Ilo3naBaTesabHble YV ]I

KommynukaTuubie YY |

JluuHocTHbIe YY ]|

* YMEHHE YIUTHIBATH BHIJICTICHHBIE
YUUTEIEM OpPUEHTHPHI ICHCTBUS B
HOBOM Y9€0HOM MaTepuase B
COTPYIHHUYECTBE C YUUTEIEM

® YMEHUsI OCYUIECTBIIATH UTOTOBBIN
U TIOIIAarOBBI KOHTPOJB TI0
pe3ynbTary

o ®opMHpOBATH YMEHHE TIPOBOIUTH
CpaBHEHHE M KJIACCH(DHUKALINIO TIO
3aJJaHHBIM KPUTEPHUSIM

® YMEHHE OCYILIECTBIISATh aHAIM3
00BEKTOB C BBIIEICHUEM
CYIIECTBEHHBIX M HECYIIECTBEHHBIX
TIPU3HAKOB

o COBepIICHCTBOBATh yMEHHE
JIOrOBApUBATHCS M IIPHXOJHUTH K 00IIEMY
PELICHUIO B COBMECTHOH ACSATEILHOCTH

e YMEHHE CTPOUTH NOHATHBIC JUIS
napTHepa BBICKA3bIBaAHUS

e Pa3zBuTHE BHYTPEHHEN NMO3ULIMHU IIKOJIbHUKA HA
YPOBHE IMOJIOKUTETHHOIO OTHOIIICHHUS K IIKOJIE,
MOHMMaHHSA HEOOXOMMOCTH YIEHHSI.

® Y4yeOHO- MO3HaBaTEIbHBII HHTEPEC K HOBOMY

yaeOHOMY MaTepHaly B Crioco0aM perreHnss HOBOH

YJaCTHOM 3aJ1aYuM.




Tema 5. Konuuecmeennvie omnowienus 6 xumuu. ( 8u)

PeryasituBnbie YY/I:

Ilo3naBaTeabHble YVY]I

KommyHukatusHbie YY1

JluyHocTHbIe YY ]|

® YMEHUE caMOCTOATENBHO aI€KBATHO
OLIEHUBATh NPABHIBHOCTD
BBITIOJIHEHUS JIEMCTBUS U BHOCUTh
HE0OX0ANMBIE KOPPEKTHBHI B
HCIIOJIHEHHE

® YMmeHus OCYHICCTBJIATH CPABHCHHUEC U

KJ1accH(pUKaIHIo, BEIOUpast KpUTEPUH LIS

YKa3aHHbIX JIOTHYCCKUX OHepaHHﬁ;
CTPOUTH JIOTUYCCKOC PACCYKICHNEC

® yMeHHE PeoOpa3oBhIBATH HHPOPMALIHIO

U3 OJJHOTO BUJA B APYTOM.

JICHACTBYS;

JTNATTOTIYECKON (hOpMOH pevn.

e VYMeHHe HCIOIb30BaTh PpeUb JId PErysiiuu CBOCTro

L4 AI[eKBaTHO HCIOJIB30BaTh PEYCBBIC CPCACTBA 1A
peuICHu pa3JIMYHbIX KOMMYHUKATUBHBIX 3a1a4,
CTPOUTH MOHOJIOTHYCCKOC BBICKA3bIBAHUEC, BJIAJICTh

® pAa3BMBAaTh CIocoOHOCTh K CaMOOIICHKE Ha
OCHOBC KpUTEpUs YCIICHIHOCTH yq€6H0ﬁ
JACATCIIBHOCTH

® YMCHUC OLICHUTHL CBOU yqe6HLIe JOCTHUXXCHUAA.

Tema 6. Basicneituue knaccel Heopzanuueckux coeounenuii (8 u)

PeryastuBHabie YYJI:

IoznaBarebhbie YV /[

KommyHukaTuBHsblie YV /I

JluuHocTHbIEe YY ]I

¢ YMEHHUE y4UThIBATh BBIJICIICHHBIE
y4YHTeNIeM OPUEHTHPHI IEUCTBHS B
HOBOM y4eOHOM MaTepuale B
COTPYJHHUYECTBE C YUUTENIEM;

e YMeHue IJIaHUpOBaTh CBOU
JENCTBUS B COOTBETCTBUU C
NIOCTABJIEHHOM 3a1a4€H U YCIOBHAMU
€e peasIu3alyu.

e YMeHHe MPOBOAUTH CPaBHEHUE U
KJIaCCU(UKAIIHIO 110 3a1aHHBIM
KpUTEPUSIM;

o OOpMUPOBATH y yUaUTUXCS
IIPEJCTaBICHUE O HOMEHKIIATYPE
HEOPraHUYECKUX COETUHEHUM.

e VYMeHHe JJOr0BapUBaThCs U MPUXOTUTH K
00IIIeMy PEIICHHUIO B COBMECTHOM
JIESTEILHOCTH;

e VYMeHHe MPOJYyKTHUBHO pa3peliaTh
KOH(JIMKTHI Ha OCHOBE y4eTa HHTEPECOB U
MO3ULMH BCEX €r0 YYaCTHUKOB.

e YMeHHE OPHEHTUPOBATHCS HA MIOHUMAaHHE PHYHH
ycrexa B yueOHOH JeITeIbHOCTH;

o Yu4eOHO — 03HABATENBHBIN HHTEPEC K HOBOMY
yueOHOMY MaTepHalTy U crioco0aM perieHusi HOBOH
YaCTHOM 3aJ1a4u.

Tema 7. Ilepuoouueckuit 3akon u cmpoenue amoma (6 u)

PeryasituBubie YV /I

IloznaBartesnbubie YY /I

KommyHukatuBnble YY /[

JInuHocTtHbIe YY ]|

YMeHHUe yIUThIBaTh BBIJCICHHbIC
yUYHUTENIeM OPUEHTHUPBI IEHCTBUS B
HOBOM y4e€OHOM MaTepHase B
COTPYJHHUYECTBE C YUUTENIEM;

e VYMeHue I1aHUpoBaTh CBOU
JEeNUCTBUS B COOTBETCTBUU C
IIOCTABJICHHOM 3a7a4el U YCIOBUSIMU
€e peasiu3alyu.

® yMeHHE IPOBOJUTH CPABHEHHE U
KJ1accH(UKALHMIO TI0 3aJaHHBIM
KPUTEPHSIM;

o OOopMUPOBATh y YJaLIUXCS
MPE/ICTaBICHUE O HOMEHKJIAType
HEOPraHUYECKUX COCAMHEHUIL.

e YMeHHe JOroBapuBaThcs M MPUXOIUTD K
00IIEMY PELICHUIO B COBMECTHOM
JeATENbHOCTH;

e YMeHHe IPOAYKTUBHO pa3periaTh
KOH(JIMKTHI HA OCHOBE y4eTa HHTEePECOB U
MO3MLMH BCEX €T0 YYaCTHUKOB.

e Pa3BuTHe BHYTPEHHEHN O3ULIMH IIKOJbHUKA Ha
YPOBHE IOJ0KUTEIBHOIO OTHOLLIECHUS K IIKOJIE,
MOHMMaHHs HEOOXOJUMOCTH YU€HHUs, BHIPA)KEHHOTO B
npeobiaiaHuy yueOHO-TI03HABATEILHBIX MOTHBOB U
MPEANOYTEHHH COIMAILHOTO CII0C00a OLIEHKU 3HAHUIM;

e OopmupoBaHKe BRIPAXKEHHOH YCTOIUMBON yaeOHO -
MO3HABATEIbHOM MOTHUBALIUY YICHUSL.

Tema 8. Cmpoenue seutecme. Xumuueckasn ceasv (6 u)

PeryasituBubie YYI:

Ilo3naBaTesbHble YV ]I

KommyHukaTuubie YY |

JluuHocTtHble YY ]I

® YMeHHe caMOCTOSTENBHO aJEKBATHO
OLIEHUBATh MPABUIIBHOCTh
BBINOJTHEHHS ACHCTBUS U BHOCUTD
HEOOXOANMBIE KOPPEKTHBHI B
WCTIOJTHEHHUE KaK 0 XOY €ro

peanu3alum, TaK U B KOHIIE ISHCTBUSI.

® YMeHHe YYUTHIBATh BBIICICHHBIC
Y4YHUTENeM OpPHEHTUPHI ISHCTBUS B
HOBOM Y9€0HOM MaTepuase B
COTPYJHHYECTBE C YUUTEIIEM.

® YMeHHe: OCyIIECTBIISATh CPABHEHUE U
KIaccH(UKAINIO, BRIOHpAsk KpUTEPHUH IS
YKa3aHHBIX JIOTHYECKHX OIEPaLHii; CTPOUTH

JIOTUYECKOE pacCyXICHNE
® YMeHHe TPOBOANTH CPAaBHEHHUE U

KJIacCH(UKAIMIO MO 33laHHBIM KPUTEPHSIM;
o DopMHPOBATH Y YJaIUXCS IPEICTABICHUE

0 HOMEHKJIAType HeOPTaHMIECKUX
COEIUHEHHUI.

¢ YMEHHUE NUCTIONB30BaTh pedb IS
PETYIALUY CBOETO JEHCTBHS;

¢ AJIGKBAaTHO HCIIOJIb30BATh PEYEBbIC
CpEICTBa ISl PEIICHUS PA3IIMYHbIX
KOMMYHHKATHUBHBIX 33/1a4, CTPOUTH

JIUATTOTIYECKON (hopMOH pedn
e YMEHHE CaMOCTOSTEIbHO
OpTaHU30BHIBAThH YIeOHOE JICHCTBUE.

MOHOJIOTHYE€CKOC BbICKa3bIBAHHUEC, BJIAACTh

e YMEHHE OPHEHTHPOBATHCS HA TIOHUMAaHUE IPUYUH
ycriexa B yueOHOH JeaTenbHOCTH;

¢ Y4ueOHO- TO3HABATENFHBIN HHTEPEC K HOBOMY
yaeOHOMY MaTepHally B CIoco0aM perieHns HOBOH
YacTHOU 3aJauu

¢ Pa3BuBaTh ClIOCOOHOCTH K CAMOOLIEHKE Ha OCHOBE
KPHUTEPHS YCIEITHOCTH YI€OHON e TENbHOCTH.




Coaepikanue NporpaMMsl

Tema 1. [lepBoHava/IbHbIe XMMHYECKHE TOHSATHUS

[Ipenmer xumuu. XuMusl Kak 4acTh €CTECTBO3HaHUA. BeniecTtBa U UX cBOWCTBA. YUCThIE BEeLleCTBA U
cmecu. CrocoObl OYUCTKH BEIIECTB: OTCTaWBaHWE, (QUIBTPOBAHWE, BBIAPUBAHUE, KPUCMALIUIAYUS,
oucmunayus, xpomamozpagus. OU3NYECKUe U XUMHUYECKUE SIBICHHUS. XUMUYECKUe peakiuu. [IpusHaku
XUMUYECKUX PEAKIUN U YCIOBUS BO3SHUKHOBEHHS M TCUCHUSI XUMUUYECKUX PEAKIUH.

ATOMBI U MOJEKYJBI. BelecTBa MOJIEKYJISIPHOTO U HEMOJEKYISIPHOTO CTpOeHHS. KaueCcTBEHHBIN U
KOJIMYECTBEHHBIM COCTaB BewlecTBa. [IpocThie U CI0KHBIE BEIIECTBA. XUMHUUYECKUN 3JIEMEHT. S3bIK XUMHH.
3HAKU XUMUYECKUX DJIEMEHTOB, XUMUYECKHE POPMYIbl. 3aKOH MTOCTOSHCTBA COCTaBa BEIICCTB.

AtomHas eauHuIa Maccbl. OTHOCUTENbHASL ATOMHASI U MOJIEKYJIsipHasi Macchl. KoruecTBo BeliecTna,
MoJib. MonsipHas macca.

BaneHTHOCTP XUMHUYECKHX IEMEHTOB. OmpelneieHHe BAJICHTHOCTH 3JIEMEHTOB 1O (QOpMyinaM UX
coenuHeHuil. CocTaBieHHe XMMUUECKUX (GOPMYII IO BaJIEHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE yU€HHE. 3aKOH COXpaHEHHUsI MacChl BEIIECTB. XHUMHUYECKHUE YypaBHEHMS.
Knaccudukanus XuMuuecKuX peakiuii Mo YUCIy U COCTaBY UCXOJIHBIX U MOJTYyICHHBIX BEIECTB.

JdemoncTpanuu. O3HaKOMIIEHHE C OOpa3laMd TPOCTHIX W CIOXKHBIX BemiecTB. CrnocoObl OYHCTKH
BEILIECTB: KPUCTAUIM3AIMS, JUCTHILIIAINS, XpoMaTorpadusi. ONbITI, TOATBEPKIAIOIINE 3aKOH COXPaHEHUS
MacChl BEIIECTB.

XUMHYECKUE COCTMHEHHS KOJIMUECTBOM BemecTBa | Moyib. Moaens MOJISIpHOTO 00beMa ra3os.

JlabopaTopHble ONbITBI. PaccMOTpeHHE BEIIECTB C Pa3IMYHBIMU (U3HYECKUMHU CBOWCTBAMH.
Paznenenne cmecu ¢ momomibto marHuTa. [Ipumepsl (usmueckux M XUMHUYECKUX sBIIeHUH. Peakuuw,
WUTFOCTPHUPYIONME OCHOBHBIE TPHU3HAKH XapaKTePHBIX peakiuii. Pa3noxeHne OCHOBHOTO KapOoHaTa
menu(ll). Peakius 3amemmennst Meau Kene3oM.

IIpakTHyeckasi padora. Pacuersl mo xuMmuueckum GhopMmysiam

[IpaBuna TexHuku Oe30MacHOCTH mpu paboTe B XuUMUYECKOM KaOuHeTte. (O3HaKOMIIEHHE C
1a00paTOPHBIM 000PYI0OBAHUEM

OuncTKa 3arpss3HEeHHON MOBAPEHHOMW COJIH.

PacueTHble 3agauM. BeraucieHne OTHOCHUTEIBRHOW MOJICKYJISPHON MacChl BemiecTBa 1o (opmysie.
Brruucnenue MaccoBo# 01 37IEMEHTa B XUMHUYECKOM COCIMHEHHH. Y CTAHOBIICHHE TIPOCTEHTIIICH (HOpMYIThI
BEILIECTBA IO MAacCOBBIM JOJISIM JJIEMEHTOB. BBIUMCIIEHHS NO XWMHYECKUM YPABHEHUSM MAacChl WIIHU
KOJIMYECTBA BEILIECTBA M0 U3BECTHON Macce WM KOJIMYECTBY OJHOTIO U3 BCTYMAKONIUX WX MOTYYarOIIUXCS B
peaklyy BEUIECTB.

Tema 2. Kucsopoa. I'openue

Kucnopon. Haxoxnenue B npupose. @usnueckre 1 XuMuueckue cBoicta. [lonydenue, npumeHeHue.
Kpyrosopot kucnopona B npupojae. I'openue. Oxcunabl. Bo3ayx u ero coctaB. MemjieHHOE OKHCIICHUE.
TennoBoit 3 PEeKT XUMHUIECKUX peaKITuii.

Tonnuso u cnocobwl e2o cocucanus. 3amura aTMOChEpPHOro BO3yXa OT 3arps3HEHHI.

Jemouncrpanuu. [lonmydyenue u coOupaHue KHUCIOpPOJa METOJOM BBITECHEHHsI BO3yXa, METOJIOM
BbITeCHEHMsI Bojbl. Ompenenenue coctaBa Bo3ayxa. Komnekyuu neghmu, KameHHO20 yais u NpOOYKMO8 Ux
nepepabomxku.

Pacyernble 3axa4n. Pacuersl 10 TEPMOXUMHYECKUM YPaBHEHUSIM.

Tema 3. Bogopox

Boaopoa. Haxoxnenue B mpupoae. Prusndeckne 1 XuMHUYECKue CBOKMCTBA. Bomopoy —
BOCCTaHOBUTEND. [loslyueHne, npuMeHeHue.

demoncTpanuu. [lonyyenue Bogopoa B annapare Kunna, mpoBepka BOAOpOa Ha YUCTOTY, TOPEHUE
BOJIOPO/JIa, COOMpaHUe BOJIOPO/Ia METOIOM BHITECHEHUS BO3/yXa U BOJIBI.

Tema 4. Boga. PacTBopbI

Bona — pactBopurens. PactBopuMocTs BemiecTs B Boje. OnpeneneHne MacCOBOM J10JIM PACTBOPEHHOTO
BemiectBa. Boma. Metoapl onpeneneHusi cocraBa BOJbl — aHAIU3 U CUHTE3. DU3NUYECKHEe U XUMHYECKUE
cBO¥CTBa BOJbl. Boa B pupoae u ciocoObl ee ouncTku. KpyroBopoTt BoABI B IPUPO/IE.

JdemoncTpanuu. Ananu3 Bojibl. CHHTE3 BOJIBI.

IIpakTnuyeckas padora. IIpuroroBieHune pacTBOPOB COJIEW C ONPENEIEHHOM MaccOBOW J0Jed
PacTBOPEHHOTO BELIECTBA.

Pacuyernbie 3apaun. HaxoxaeHne MaccoBoi 1011 pacCTBOPEHHOTO BELIECTBA B pacTBOpe. Briuncnenue
MacChl PaCTBOPEHHOT'O BEILIECTBA U BOJIbI /IJIsl IPUTOTOBJIEHUS! PACTBOPA OMPEIEIEHHON KOHIEHTPaIUH.

Tema 5. KosimuecTBeHHbIE OTHOIIEHHUS B XUMHHU
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3akoH ABoraapo. MossipHeIif 00beM ra3oB. OTHOCUTENbHAS TIOTHOCTH Ta30B. OOhEMHBIE OTHOIICHUS
ra3oB [PU XUMUYECKUX PEAKIIHSIX.

Pacuernbie 3a1aun. OObeMHBIC OTHOIICHHS T'a30B MPU XUMHUYECKUX PEAKITUSIX.

Beruncnenuss mo XMMHYECKUM YPaBHEHHSIM MAacChl, 00beMa M KOJIMYECTBA BEIIECTBA OJHOTO W3
MPOIYKTOB PEAKIMH [0 MAcce HCXOJHOTO BELIECTBA, 00bEMY WM KOJIMYECTBY BEILIECTBA, COJCPIKAIIETO
OIPEAEIIEHHYIO JIOJII0 IPUMECEM.

Tema 6. OcHOBHBIE KJacChl HEOPraHMYECKUX COeTUHEHHUH

Oxcuabl. Kiaccudukanusa. OcHOBHbIE M KUCIOTHbIE OKcuabl. Homenkmarypa. ®usmdeckue u
xuMuueckue cpoictra. [lonyuenue. [Ipumenenue.

OcHoBanus. Knaccudukanus. Homenkmarypa. ®usnyueckue W XUMHUYECKHE CBOWCTBA. Peakmus
HelTpamm3auuu. [lonyyenue. [Ipumenenue.

Kucaorsl. Knaccudukanus. Homenknatypa. @uzndeckue U XUMHYECKUE CBOMCTBA. BBITECHUTETHHBIN
psan meramwioB H. H. bekerosa. Ilpumenenue.

Coau. Knaccuduxamnusa. Homenknatypa. @uszndeckue u XuMmudeckue cBoictpa. CriocoObl MOTydeHus
COJIEH.

I'enernueckas cBs3b MEXKY OCHOBHBIMH KJIaCCaMU HEOPTAaHUYECKUX COEAMHEHUH.

JdeMoncTpanuu. 3HaKOMCTBO ¢ 00Opa3liaMu OKCHIOB, KHCIIOT, OCHOBaHUN H cosiei. HelTpanmzarms
IIEJI0YM KUCIOTOM B MPUCYTCTBUU UHIUKATOPA.

IIpakTnueckas padora. PemieHne 5SKCIepUMEHTANbHBIX 3afad 1O TeMme «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCAMHEHUI».

Tema 7. Ilepuoauyeckuii 3aK0H M CTPOEHHE aTOMA

[TepBbie OMBITKY KIacCU(PUKAINN XUMHYECKUX AIeMeHTOB. [IoHSITHE O TPyIIax CXOIHBIX AJIEMEHTOB.
[lepuomnueckuii 3akon [I. Y. Menneneesa. Ilepuoanueckas Tabnuiia XUuMUYECKUX 3J€MEHTOB. ['pynmbl u
niepuoabl. Kopomkuil u OnuHHbll apuarnmsl nepuooudeckol maobauysvl. 3Ha4eHUE TIEPUOJNIECKOTO 3aKOHA.
Kuznb n gesrensHocth . 1. Menaeneena.

Ctpoenue aroma. CoctaB aTOMHBIX sijiep. DIeKTpoHbl. M3otonbl. CTpoeHUE 3IEKTPOHHBIX 000JI09EK
aToOMOB nepBhIX 20 351eMeHTOB nepuoandeckoit cucteMsl [. . MeHnneneena.

JlaGopaTtopHble onbIThI. B3anmoaeiicTBHE THAPOKCHIA IIMHKA C PACTBOPAMHU KUCJIOT M IIEJIOYEH.

Tema 7. CTpoeHue BelecTB. XUMHYECKAasi CBA3b

DIEeKTPOOTPULIATENIEHOCTh XUMUYECKUX 31€MEHTOB. OCHOBHBIE BUAbI XUMUUYECKOW CBSI3HU: KOBAJICHTHAS
HETOJISIpHAsi, KOBAJEHTHAs IOJISIPHAs, MOHHAsA. BallEHTHOCTH 3JEMEHTOB B CBETE 3JEKTPOHHOM TEOPHH.
Crenenp oxucnenusa. IlpaBwia omnpeneneHuss CTENEHW OKHUCIEHHMS AJIeMEHTOB. OKHCIMTENIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU.

Kpucrannuueckue pemerku: HOHHAs, aTOMHas M MolJiekyaspHas. Kpucramnudyeckue u amopgHbie
BEIlleCTBA. 3aBUCUMOCTb CBOKCTB BEIIECTB OT TUIIOB KPUCTAJUIMUYECKUX PEIIETOK.

JdemoncTpanuu. O3HaKOMJIEHHE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK KOBAJEHTHBIX U MOHHBIX
coenuHeHuil. ComnocraBieHue (PU3NKO-XUMUYECKHX CBOMCTB COEIMHEHUN C KOBAJICHTHBIMH U HOHHBIMU
CBS3MH.



Y4eOHO-MeTOANUECKOE U MaTCPUAIBHO-TCXHUICCKOE oOecmeuyeHue
06p330BaTeJILHOFO nmponoecca

CpencrBa 0o0yueHus:

1. Tleuatnsie mocoOus. Tabnuibr:

1) TIlepuonmmueckas cucrema xumuueckux snemenToB JI. M. Menpeneena.

2) Tabnuua pacTBOPUMOCTH KUCIIOT, OCHOBAHUIA, COJICH B BOJIE.

3) TlopTpeThl yUCHHBIX.

4) CrpoeHue aToma.

5) Tumnbl XUMHYECKUX CBSI3CH.

6) DIEeKTPOXUMHUYECKUI Psiji HAIPSDKCHUH METaJLIOB.

2. HMudopmManimoHHO-KOMMYHUKAIIHOHHBIE CPECTBA.

Xumus. Mynetumeauiinoe yaeOHoe mocodre HoBoro oopasna. 8 kimacc. M.: [Ipocsemenne- Menua,
2009.

3. TexHuueckue cpencTBa 0OydeHus:

1) Komnbrorep MyJIbTUMEIUHHBINA

2) MyYJIbTHMEIUNHBIN TPOCKTOP;

3) 2KpaH NPOEKIIHOHHBIM.

4. VY4eOHO-TIpaKTUUYECKOE U yueOHO-1ab0opaTopHOE 000PYI0BAHHE:

1) TIpuGopsl 1 MPUCTIOCOOTCHUS: KOMILJIEKT OCY/IbI U PUHAUICKHOCTEH JJIsl TPOBEICHUS
1a00paTOPHBIX pabOT M MPAKTHUECKUX PabdoT.

2) PeakTUBBI U MaTepHaJbl: KOMIICKT PEAKTHBOB JUIs 0a30BOT0 YPOBHSI.

5. HarypanbHbie OOBEKTHI.

6. Komneknus HeTH, KAMEHHOTO YTJIS U TIPOAYKTOB TIepepabOTKH.

Mamepuanvno- mexnuueckoe:

1. Harnsaasie mocobusi: cepuu TaOJIUII MO0 XUMHUH, KOJUICKITUH, MOJIEIH MOJICKYJ, HAOOPHI
MOJIeJIeH aTOMOB JUISI COCTaBJICHHS MOJICIICH MOJICKY KOMIUICKT KPUCTATHYCCKHX PEIICTOK.
2. [TpuGopk1, HAOOPHI TOCY/IBI, TAOOPATOPHBIX MPUHAIICKHOCTEH SISl XHMHYECKOTO

SKCIEPUMEHTa, Habopbl peakTuBOB. Hannuue 1abopatopHoro o00pynoBaHus U PeaKTUBOB MO3BOJISIET
(dbopMHpOBaTh KYJIbTYpY 0€301aCHOTO OOpAIEHUS C BEIIECTBAMH, BBIMOJIHATH SKCIIEPUMEHT TI0
pacrno3HaBaHUIO BXKHEHIIUX OpPraHMYECKUX BEIECTB, IPOBOJUTH IKCIIEPUMEHTAIbHbBIE Pa0OTHI
HCCIIEIOBATENIbCKOTO XapaKTepa.

3. Hanuuune xommnproTepa B Kilacce, 10CTyna B kabunere nuHbopMaTuku K pecypcam MHTepHeT,
HaJIM4YMe KOMIUIEKTa KOMIIAKT-TUCKOB M0 MPEIMETY MO3BOJISIET CO3AaBaTh MYJIbTUMEANMHOE
COIMPOBOXKICHUE YPOKOB XUMHUU, IPOBOJAUTH YHAIIUMHUCA CAMOCTOSTEIbHBIN MOMCK XUMHYECKOM
nH(pOpMaLIUY, UCTIOJIH30BATh KOMIIBIOTEPHBIE TEXHOJIOTHH ISl 00paOOTKH U Mepelaud XUMHUUEeCKOH
uHpopmanuy, e€ npeAcTaBIeHUs B pa3IUYHbIX (hOpMax.
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KAJIEHJIAPHBIN YYEBHBII I'PA®UK ITIPOT'PAMMBI « PU3HKO-XMMHUYECKHE UCCIIET0BAHUD

Ne
n/n

HaumeHoBaHMe TeMbl 3aHIATHA

KoJ-Bo
JacoB

dopma
3aHATHUSA

Mecto
NMPOBeACHUA

dopMma
KOHTPOJIA

I[aTa MMpoBEeACHUSA

ITo naany

IIo paxry

[Ipenmer xumuu. BemecTsa u ux
CBOMCTBA.

2

Bsoanoe
3aHATHC

301
Kab

Becena/ ompoc

1 rp—6.09
2rp-7.09
3rp—8.09
4rp-9.09
5 rp—10.09
6 rp—11.09
7 rp — 6.09
8rp-7.09
9rp-—8.09

MGTOHBI IIO3HAHUA B XUMUH.

[IpakTukym

301 xab

Pemenne 3agau

1 rp—13.09
2 rp-—14.09
3rp—15.09
4 p-16.09
Srp—17.09
6 rp— 18.09
7 p—13.09
8 rp — 14.09
9 rp—15.09

Ywucreie BCIIECTBA U CMECH

JlaGopaTopnoe
3aHATHE

301
Kab

OdopmiteHne
nmabopaTopHOi
paboThl

1 rp—20.09
21p—21.09
3rp—22.09
4 rp—23.09
51p—24.09
6 rp —25.09
7 rp — 20.09
8 rp—21.09
9 rp—22.09

dusznyeckue 1 XUMHUUYECKHE SIBICHUS.

XUMUYECKHE pCaKkuuu.

[IpakTukym

301 ka6

Becena/ omnpoc

1 p—27.09
2p—28.09
3p—29.09
4 rp —30.09
5p-1.10

6rp—2.10

7 rp—27.09
8 p—28.09
9 rp—29.09
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ATOMBI, MOJICKYJIbI U HOHBI.

[IpakTuxym

301
kab

Pemenne 3amau

1rp-4.10
2rp-5.10
3rp-6.10
4rp—-7.10
5rp—-8.10
6rp—9.10
7rp-4.10
8rp—5.10
9rp—6.10

BemecTBa MoJIeKyIsipHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS

[IpakTukym

301 xab

Bukropuna

Irp-11.10
2 p-12.10
3rp-13.10
4r1p-14.10
5rp-15.10
6 rp - 16.10
7rp-11.10
8rp-12.10
9 rp - 13.10

OtHocuTenbHAsI aTOMHAA Macca.
3HaK XUMHUYECKUX DJIEMEHTOB

[IpakTukym

301
Kab

Becena/ ompoc

1 rp-18.10
2p-19.10
31p-20.10
4p-21.10
5rp—22.10
6 rp —23.10
7 rp—18.10
8 rp—19.10
91p-20.10

3aK0oH IMOCTOSHCTBA COCTaBa BCIECTB.

TECTUPOBAHUC

301 xab

becena/ ompoc

1 p—-25.10
21p—26.10
3rp-27.10
4rp-28.10
51tp—29.10
6 rp—30.10
71p—25.10
8 rp—26.10
9rp-—27.10
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Xumudeckue GOpMyIIbL.
OTtHOCHUTENBHAs MOJIEKYJISIpHAs Macca.

[IpakTuxym

301
kab

Pemenne 3amau

lrp—1.11
2rp—2.11
3rp—3.11
4p-4.11
S5tp-5.11
6Tp—6.11
7rp-111
8rp—-2.11
9rp-3.11

10

BrrunciieHus 110 XUMHUYECKUM
dopmynam. MaccoBas 107151 2IeMeHTa
B COCAUHCHUU.

[IpakTukym

301 xab

Pemrenue 3agau

lrp—8.11
2rp—9.11
3rp—10.11
4rp-11.11
Srp—12.11
6rp—13.11
7rp—8.11
8rp—9.11
9rp—10.11

11.

BajeHTHOCTE XUMHUYECKUX
aneMeHToB. OnpeaeneHue
BaJICHTHOCTH 3JIEMEHTOB I10
dhopmyam UX COCTMHECHUM.

301
Kab

Becena/ ompoc

Itp_15.11
21p-16.11
3rp-17.11
4rp-18.11
5tp—19.11
6 p - 20.11
7p—15.11
8 p—16.11
9rp-17.11

12.

CocraBieHre XUMHYECKUX POpMYII O
BaJICHTHOCTH.

[IpakTukym

301
Kab

Pemenue 3amau

lrp-2211
2rp—23.11
3rp—-24.11
4rp-25.11
5tp—26.11
6rp—27.11
7rp—22.11
8rp—23.11
9rp-—-24.11

13




13

ATOMHO-MOJIEKYJISIPHOE YUCHHE.
3aKoH COXpaHEHUsI MAaCChl BELIECTB

301 xad

Becena/ ompoc

1 rp-29.11
2rp-30.11
3rp—-112
4p-212
Stp-3.12
6Tp—4.12
7rp—29.11
8rp-30.11
9rp-112

14

XHAMHWYECKUE YPAaBHEHHUS
THUIBI XUMHYECKUX PEAKIIUN.

[IpakTukym

301
Kxab

Pemrenue 3agau

lp-6.12
2rp—17.12
3rp-8.12
4rp-9.12
S5rp—-10.12
6p-—11.12
7rp—6.12
8rp—7.12
9rp-8.12

15

IIpakTHyeckas padora Nelno teme:
«PacdeTsl M0 XUMUYECKUM
dhopmymam».

[IpakTukym

301 xab

Itp-13.12
21p-14.12
3rp-15.12
4p-16.12
5rp—17.12
6 rp—18.12
7 rp—13.12
8 rp—14.12
9rp-—15.12

16.

Kucnopon, ero oGras
xapaktepuctuka CBoMCTBa
KHCIIOpO/Ia.

KonTposnbHo-
IPOBEpPOYHAas
pabora

301
Kab

becena/ ompoc

1 p—-20.12
2rp-21.12
3rp—22.12
4rp-23.12
5tp—24.12
6Tp—25.12
71p—20.12
8rp—21.12
9rp—22.12

14




17

O30H. AJUIOTPOIHS KUCTOPOA.
Bosnyx u ero cocras.

[IpakTuxym

301 xad

Pemenne 3amau

1 rp-10.01
2rp-11.01
3rp-12.01
4rp-13.01
51p-14.01
6 rp—15.01
7 rp—10.01
8rp-11.01
9rp—12.01

18

Bonopon.. CoiicTBa 1 mpUMeHEHNE
BOJIOPOIA

[IpaxkTukym

301
Kab

Pemenne 3amau

Irp-17.01
21p-18.01
31p-19.01
41p-20.01
5tp-21.01
6 p—22.01
71p—17.01
8 rp — 18.01
9 rp—19.01

19.

XHWMHUYECKUE CBOMCTBA U IPUMEHEHUE
BoJibl. Bosta-pactBopurens. PacTBOpHI.

301 xab

Becena/ ompoc

1 rp—24.01
2 p-25.01
31p-26.01
4 rp-—27.01
5rp—28.01
6 rp —29.01
7 rp—24.01
8 rp —25.01
91p-26.01

20

IpakTuyeckas padora Ne2 1o Teme
«IIpuroToBieHHEe pacTBOPOB COJIEH C
OIPEICIICHHON MacCOBOM A0Jieh
PacTBOPEHHOTO BEIIECTBA»

[IpakTukKym

301
Kab

1 p-31.01
2rp—1.02
3rp—2.02
4rp-3.02
51p—4.02
6 tp—5.02
71p—31.01
8rp—1.02
9rp-—2.02

15




21

MaccoBas 107151 paCTBOPEHHOTO
BELIECTBA.

[IpakTuxym

301 xad

Pemenne 3amau

1 rp-7.02
2rp-8.02
3rp-9.02
4 rp—10.02
S5tp-11.02
6 p—12.02
7rp-7.02
8 rp—8.02
9rp—9.02

22

KommnuectBo BemiecTsa. Moub.
MognspHas macca.

[IpakTukym

301
Kxab

Pemrenue 3agau

Itp_ 14.02
2 1p - 15.02
31p-16.02
41p-17.02
5 rp — 18.02
6 rp — 19.02
7 rp — 14.02
8 p — 15.02
9 rp—16.02

23

Briuucienus ¢ UCronbpb30BaHUEM
HOHATUH «KOJIMYECTBO BEIIECTBAY U
«MOJISIpPHAsI Maccay.

[IpakTukym

301 xab

Pemenne 3agau

Itp—21.02
2 1p - 22.02
31p - 23.02
41p—24.02
51p - 25.02
6 p — 26.02
7 rp - 21.02
8 rp - 22.02
9 rp —23.02

24

3akoH ABoraapo. MoJspHbIi 00bEM
ra3oB. OObEeMHBIE OTHOILICHUS T'a30B
MIPU XUMUYECKHUX PEaKIHIX

301
Kab

becena/ ompoc

1 rp—28.02
2rp—1.03
3rp—-2.03
4rp-3.03
51p—4.03
6 tp—5.03
7 1p—28.02
8 rp—1.03
9rp-—2.03
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25

Oxkcunpl. ['unpokcuasl. OcHOBaHUS

[IpakTuxym

301 xad

Becena/ ompoc

1rp-7.03
2rp-8.03
3rp—9.03
4 rp—10.03
5rp—11.03
6 p—12.03
7rp—7.03
8 rp—8.03
9rp—9.03

26

XUMHYECKUE CBOMCTBA OCHOBAHUIA.
AMdoTepHbIE OKCUIBI U THAPOKCHIBI

[IpakTukym

301
Kxab

Pemrenue 3agau

1 rp—14.03
2rp-15.03
3rp—16.03
4rp-17.03
5rp—18.03
6 rp—19.03
7 rp —14.03
8 rp —15.03
9 rp—16.03

27

Kucnorsl.
XUMHYECKHE CBOMCTBA KUCIOT

[IpakTukym

301 xab

Pemenne 3agau

1 rp—21.03
2p-22.03
3rp-23.03
4 rp—24.03
5 rp—25.03
6 rp — 26.03
7 rp—21.03
8 rp —22.03
9 rp—23.03

28

Counun.
XHUMHUYECKHE CBOMCTBA COJIEH

301
Kab

becena/ ompoc

1 rp—28.03
21p—29.03
3rp—30.03
4 rp-31.03
5tp—1.04

6p—2.04

7 p—28.03
8 rp—29.03
9 rp — 30.03
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29

IIpakTnuyeckas padora Ne3
«PelreHne 3KCEpUMEHTAIbHbBIX 3a/1a4
110 TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COEAUHEHUIN

[IpakTuxym

301 xad

1rp—-4.04
2rp-5.04
3rp—6.04
4rp—-7.04
S5tp-8.04
6 p—9.04
7rp-4.04
8rp—5.04
9rp-6.04

30

Knaccudukanus xumuaeckux
3JIEMEHTOB.

301
Kxab

Becena/ ompoc

Irp-11.04
21p- 12.04
3rp-13.04
41p—14.04
5p - 15.04
6 p — 16.04
7 rp - 11.04
8 p— 12.04
9rp-—13.04

31

[Tepnoanueckuit 3akon JI. .
Meunneneena.

301 xab

Becena/ ompoc

1 rp-18.04
21p-19.04
31p-—20.04
4p-—21.04
5rp—22.04
6 rp—23.04
7 rp —18.04
8 rp—19.04
9 p—20.04

32

Hepnommecmﬂ Ta6J'II/II_[a XUMHUYCCKUX
3JICMCHTOB.

[IpakTukym

301
Kab

Pemenue 3amau

1 p—25.04
21p—26.04
3rp—27.04
4rp—28.04
51p—29.04
6 rp — 30.04
71p—25.04
8 rp—26.04
9 rp-27.04
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33

DNIEKTPOOTPHUIIATCIILHOCTh XHMMHUYCCKHUX
3JIEMEHTOB.

[IpakTuxym

301 xad

Pemenne 3amau

1 rp-2.05
2rp-3.05
3rp—4.05
4 p-5.05
51p—6.05
6p—7.05
7 rp — 2.05
8rp—3.05
9 p—4.05

34

OcHOBHBIE BHJIbI XUMHYECKOH CBSI3M.

[IpakTukym

301
Kxab

Pemrenue 3agau

1 p—9.05

2 rp—10.05
3rp—11.05
4rp-12.05
5rp-13.05
6 rp — 14.05
7 rp —9.05

8 rp—10.05
9rp—11.05

35

CrerneHp OKUCIIEHU.

[IpakTukym

301 xab

Bukroprna

1 rp—16.05
2rp—17.05
3rp—18.05
4 rp—19.05
5 p—20.05
6 rp — 21.05
7 rp — 16.05
8 rp—17.05
9 rp—18.05

36

Peszepn

[IpakTukym

301
Kab

Konkypc mo
PELICHHUIO 1
COCTaBJICHHUIO
3a1a4

1 p—23.05
21p—24.05
3rp—25.05
4 rp—26.05
51p—27.05
6 rp — 28.05
7 p — 23.05
8 rp—24.05
9 rp—25.05

Hroro

72
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Cnmcox ureparypsl

1. Bockpecenckuii [1.1., Texauka mabopaTopHbix padot ..M.: «Xumusy», 1973 r

2. MHBanoBa M.A., KononoBa M.A. XuMH4ECKUIl 1€MOHCTPAIIOHHBIN SKCIIEPUMEHT.

3. HOHBIf XMMUK, WM 3aHUMATEJIbHBIC OTIBITHI C BEIIECTBAMH BOKPYT Hac: MiumocTpupoBanHOe
mocoOue s MKOJIHHUKOB, U3YYAIOIIUX €CTECTBO3HAHUE, XUMUI0, IKOJIOTHI0.— ABT.-cocT.: H.B. I'py3zeBa,
B.H. JlaBpoBa, A.I'. MypaBbeB — U3n. 2-e, mepepad. u nom. — CI16: Kpucmac+, 2006. — 105 c.

JJist 00y4JaroIIuXcsi U POJIUTEIICH:

1. Ky3uenosa H.E., TuroBa .M. I'apa H.H Xumus 8 knacc. Yuebuuk. ®I'OC

2. Kysemenko H. E., Epémun B. B., Ilonkos B. A., XuMus 1y1st IKOJBHUKOB CTapIINX KJIACCOB H

MOCTYMUBIINX B BY3bL. - M. :JIpoda, 2007r.

3. EropoB A.C., Xumus. [TocoOue - penetutop /uis NOCTyNaromux B By3bl. - PoctoB H//1: «DeHUKCY,

2012r.

4. Astopckas mporpamma O.C.I'abpuensina, coorBerctBytomas denepaibHomy ['ocyaapcTBEeHHOMY
00pa3zoBaTeIbHOMY CTaHIaPTy OCHOBHOTO 00I1IeT0 00pa3oBaHus U JOMyIIeHHass MUHHUCTEPCTBOM
oOpazoBanus 1 Hayku Poccuiickoit @enepannu (O.C.I'abpuensn [Iporpamma kypca xumuu ans 10-11
KJ1accoB o0meo0pazoBatenbHbIX yupexaenuii / O.C.I'abpuensa. — M.: Ipoda, 2010r

HNHuTepHeT-pecypcsl:

http://www.en.edu.ru/ EctecTBeHHOHay4YHBIN 00pa30BaTeIbHBIN OPTaL.
http://grokhovs.chat.ru/chembhist.html BceoOrast ucropusi xumuu. Bo3HUKHOBEHUE U pa3BUTHE XUMUH C
npeBHemux BpeMeH 10 X VII Beka.

http://www.alhimik.ru/ - AJIXMMUK - Baiir OMOIIHHEK, JTOIMaH B MOPE XMMHUYECKHUX BEIICCTB U
serenuit http://www.km.ru/education - yueGHbIe MaTepuaibl U ciioBapH Ha caiite «Kupumr u Medoauii»
http://djvu-inf.narod.ru/ - snekrponnas 6ubanoTEKA
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