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IMosicuuTeIBLHAS 3aIMCKA

HOHOJ’IHI/ITeHBHaﬂ ImporpamMma 110 (1)I/ISI/IKO-XI/IMI/ILICCKI/IM HUCCICIOBaHUAM COCTAaBJICHA B COOTBETCTBHH C
IMPaBOBbBIMH U HOPMATUBHBIMH JOKYMCHTAMMU:

. Oenepanbhbiii 3aKoH 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanun B Poccuiickoit ®enepanumy;

° VYka3 Ilpesunenta Poccuiickoit @eneparuu «O HaMOHANBHBIX 1eNx pa3Butusa Poccuiickoit @enepanuu Ha
nepuox 10 2030 romay;

. Konnenmust pa3BuTst TOoNoIHATEIHHOTO 00pazoBanus 10 2030 roma (yTBepKAeHA pacopsHKeHHEM
[IpaButenscTBa PO ot 31.03.2022 No 678-p);

. Crparerus pazsutus Bociutanus B Poccuiickoii @enepannu Ha epuox 1o 2025 roxa (yTBepxkaeHa
pacnopsbkenueM [paButensctBa Poccuiickoit @eneparmu ot 29.05.2015 Ne 996-p);

. Ilnan meponpusaruit no peanusanuu B 2021 - 2025 romax Crpareruu pa3BuTus BocnuTaHus B Poccuiickoit

®enepanyu Ha iepruox 10 2025 roga (yTBepxkaeH pacnopsokenneM [IpasutenscTBa Poccuniickoit deneparun ot
12.11.2020 Ne 2945-p);
. IIpuka3z MunncrepctBa oOpa3oBanns u Hayku Poccuiickoit @eneparun ot 23.08.2017 Ne 816 «O6
yTBepxacHUM [lopsika MpUMEHEHUsT OPTaHU3aIlUsAMU, OCYIICCTBISIONTIMHE 00pa3oBaTeIbHYIO
JeSITEIIbHOCTD, SJIEKTPOHHOTO 00YUeHHS, TUCTAHITMOHHBIX 00Pa30BaTEBHBIX TEXHOJIOTHI TIPH pealTu3aiun
00pa3oBaTEeIbHBIX POTPAMMY;

. [Tpuxa3z Munncrepcrsa npocsemenust Poccun ot 09.11.2018 Ne 196 «O6 yrBepxkaenun [lopsaka oprannzamnuu
U OCYIIECTBIICHUSI 00pa30BaTeNIbHOI NEATEIbHOCTH MO IOMOIHUTEIbHBIM 00111€00pa30BaTeIbHbIM
IporpaMmmam»;

. [Tpukaz MunuctepctBa npocsemieHus PO ot 03.09.2019 Ne 467 «O6 yrBepknenuu LleneBoit Moaenu pa3BUTHS
PETHOHAIBHBIX CUCTEM JIOTIOJTHUTEIBHOTO 00pa30BaHuUs IETEH»;

. [Ipuka3 Munucrepctsa [Ipocsemienus Poccutickoit @enepanuu ot 30.09.2020 Ne 533 «O BHeceHUU

W3MEHEHUH B MOPSIOK OPraHMu3alliK U OCYIIECTBICHUs 00pa30BaTeIbHON IESTEIBHOCTH 110 TOTIOTHUTEIbHBIM
00111e00pa30BaTeNIbHBIM ITPOrpaMMaM, YTBEPKICHHBIH pukazoM Munucrepctsa [Ipocserienus Poccutickoit
®epnepaunu ot 09.11.2018 No 196x;

. [MocranoBnenue [ maBHOTO rocyapcTBeHHOr0 canuTapHoro Bpada PD ot 28.09.2020 Ne 28 «O6 yTBepkIeHHN
CII 2.4.3648-20 «CannutapHO- SIMTUACMHOIOTHYECKUE TPEOOBAHIS K OPTaHU3AIMAM BOCITUTAHUS U O0YUICHHUS,
OTJbIXa ¥ 0370POBIICHUS JACTEH U MOIOACKIY;

. [Mucemo MunuctepcTBa oOpazoBanus U Hayku PO ot 18.11.2015 Ne 09-3242 «O nampaBneHnn vHGOpMAIAN)
(c «MeToanyecKMMHU PEKOMEHAALMSIMH IO TIPOEKTUPOBAHUIO JIOTIOJIHUTEIIBHBIX 001epa3BUBAIOIINX
POTPaMM.

HanpaBiieHHOCTH 10MOJIHUTEILHOWH o00pa3oBaTe/ibHO mnporpaMmmbl. CornacHo TpebOBaHUAM
®denepanbHOrO CTaHIAapTa OCHOBHOTO OOIIEro oOpa3oBaHMs, M3yYEHHE IIKOJIBHOTO Kypca XHUMHHU Kak
cocTaBIstoNIel mpeaMeTHoi obnactu "EcTecTBeHHOHay4YHBIE MpeIMEThI" HaMpaBlIeHO Ha oOecredyeHue
dbopMHUpOBaHUS 1IETTOCTHON HAYYHOU KapTHUHBI MUPA M BOCIIUTAHUS OTBETCTBEHHOTO U 0€PEKHOTO OTHOIIIECHHUS
K OKpyxarwmei cpene. [Ipeamer mnpenamonaraer OBIaJCHHE YYaIIUMUCA MEXKIPEAMETHBIM aHATHU30M
pa3nuyHBIX cdep KU3HU dyeroBeka. JlaHHas nmomonHUTENbHAsS 00pa3oBaTeNbHAs MPOrpaMMa, CIIOCOOCTBYET
Oosee r1yOOKOMY M3YYEHHIO Kypca XMMHUHU U MO3BOJISET YYal[UMCS OBJAJETh YMEHHUSIMH (POPMYITHUPOBATH
THUIIOTE3bl, KOHCTPYHUPOBATH U MOACITIUPOBATE XUMHUUYCCKUE IMTPOLECCCHI; COMOCTABIATE SKCIICPUMCHTAJILHBIC U
TEOPETUYECKHE 3HAHUS C OOBEKTUBHBIMH PEaTHsIMH KU3HU; OIICHUBATh MOJyUYE€HHBIE Pe3yIbTaThl, TOHUMAS
TIOCTOSTHHBIN TPOIIECC IBOJIOIMH HAYIHOTO 3HAHMUSI, YTO B KOHEYHOM HTOTE CITOCOOCTBYET CaMOOOPa30BaAHHIO
¥ CAaMOPA3BUTHIO YUAIIHXCS.

AKTYaJIbHOCTH TNPOrpamMMbl 00YyCJIOBJIEHA TEM, UTO B y4yeOHOM IiaHe 1o npeamery «dusuko-
XMMHUYECKHE HUCCIIEOBAHUN» OTBEJIEHO BCEro 2 yaca B HENENI0 YTO JaeT BO3MOXKHOCTb C(HOPMHUPOBATH Y
yUYaIIuXCsl UMb 0a30BbIe 3HAHUS 10 TpeaMeTy. B Toxke Bpemst Bozpact 14-17 neT siBIsSeTCS] BaKHBIM IS
npo¢eCCHOHATBHOIO CAMOOMPEICIEHHs IIKOJbHIUKOB. BO3MOXKHO, YTO MPOCHYBIIUICS MHTEPEC K XUMHUH
MOJKET IepepacTH B OYAyIIyI0 MPodecCHio.

AKTyaJqbHOCTh JTAHHOM NPOrpaMMbl COCTOMT B U TOM, YTO OHA HE TOJBKO JAaeT BOCHUTAHHUKAM
NPaKTUYECKHe YMEHUS ¥ HaBBIKH, (OPMHUPYET HAYABLHBIN OIBIT TBOPUYECKOH EATEILHOCTH, HO M Pa3BUBACT
UHTEpeC 00yJaroLIerocs K HKCIepUMEHTY, HAyYHOMY ITOUCKY, CHOCOOCTBYET CaMOOIIPEIEIEHUIO YUaIlIuXCs,
OCO3HAaHHOMY BBIOODPY Hpodeccu.



HoBu3Ha 10N0/IHATEIBLHOH 00pa30BaTEJILHOM POrPaMMBbI 3aKJIIOUAETCS] B BO3MOXHOCTH U3YyUEHUs
y4alIUMHCS HOBBIX T€M, HE pacCMaTPHUBAEMBIX INPOTrPAMMOM IPEIMETa, a MMEHHO I03BOJSET CTPOUTH
00y4YeHHE YYalIUXCs C y4eTOM MaKCUMAaJIbHOTO MPUOIIKEHUS MIpeaMeTa XUMHUH K MPaKTHYECKOW CTOPOHE
AKHU3HH, K TOMY, C YEM Yy4YallHecs CTAJIKUBAIOTCS KaXKAbI 1€Hb B OBITY.

Ilenaroruveckasi 1ejeCOO0Pa3HOCTh 3aKJIKOYAETCsI B TOM, 4YTO 0a30BBI KypC IIKOJBHOM
IPOTPaMMBbI MPETYCMaTPUBAET NPAKTUYECKHE PaOOThI, HO UX SIBHO HEAOCTATOYHO, YTOOBI 3aMHTEPECOBATH
YYaIIUXCS B CAMOCTOSITEILHOM IPHOOPETCHUHM TEOPETUICCKUX 3HAHUM M MPAKTHYCCKUX YMEHHUI U HABBIKOB.
I[JISI 3TOTO B Kpr ((q)I/ISI/IKO-XI/IMI/I‘IGCKI/Ie HUCCIICAOBAHUA>» BKIKUYCHBI HaI/I6OJIe€ SIpKI/Ie, HarJjsiaHbIC,
WHTPUTYIOIINE YKCIIEPUMEHTHI, CITIOCOOHBIE YBJIEYb M 3aMHTEPECOBATh YYAIIMXCS MPAKTUYCCKON HAyKOU
XUMHUCU.

esgb nporpamMmbI:
POopMHUpPOBAaHUE y YYaIMXCS HAy4HBIX IIPEICTABICHUA O XMMHUH B IOBCEJHEBHOM >KU3HU YEJIOBEKA
yepes NpoOyKJIeHNe HHTepeca U Pa3BUTHE MPOPECCUOHANBHBIX CKIIOHHOCTEH K MPeaMETy XUMHUSL.

3apaum:

Oo0pa3oBaTtesbHbIE:

e PaCIIMPUTH KPYTO30p yYalIUXCsl O MUPE BEILECTB;

e HCIIOJIH30BaTh TEOPETUUECKHUE 3HAHUS 110 XUMHUH Ha MPAKTUKE;

e 00YyUUTH TEXHUKE 0€30MaCHOCTH MPH BHIMOTHEHUN XUMUUYECKUX PEaAKIIUM;
e cOpMUPOBATH HABBIKU BBIMOJIHEHUSI IPOEKTOB ¢ Hcnoiab3oBanuem MKT.
Pa3BuBaromme:

e CIIOCOOCTBOBATH PA3BUTHUIO TBOPUYCCKUX CITIOCOOHOCTEH 00yUYaIONTUXCS;

e hopmupoBarh MKT-koMIIETEeHTOCTH;

BocnuraresbHbie:

e BOCIIUTATh CAMOCTOSITEIbHOCTD IPHU BBIMOJIHEHUN Pa0OTHI;

e BOCITMTATh YYBCTBO B3aWMOIIOMOIIIH, KOJUICKTHBH3Ma, YMEHUE pab0TaTh B KOMAHJIC;
e BOCIIUTATh YyBCTBO JINYHON OTBETCTBEHHOCTH.

Yci0Busi peanu3aluu NPpOrpaMmabl:

Bo3pact o6yuarommxcs

[Tporpamma opreHTHpOBaHa Ha yJauiuxcsi B Bo3pacte 14-17 ner 6e3 crenuanbHONH NOATOTOBKH.

Cpoku peanu3auuu

[Tporpamma paccunutana Ha 1 rox oOy4yeHus.

HamnosnsiemocTs rpynn

B cootBerctBue c IlocranoBienuem [naBHOro rocymapcTBeHHOro caHuTapHoro Bpada P® «O6
YTBEPXKACHUH CAHUTAPHO-IIUAMMUOJIIOIMUECKUX TpeOOBaHUIl K YCJIOBHUAM M OpraHM3aluu OOyueHUus B
oOpa3oBaTenbHbIX yupexxaeHusax» Canllun 2.4.2. 2821 - 10 ot 29.12.2010. 1o 15 yenosek.

Pe:xxum 3angarui
B Xoae O6y‘-IeHI/I5[ 110 nporpaMMe ((q)I/ISI/IKO-XI/IMI/I‘IeCKI/Ie HUCCIICOOBAHUA » 3aHATUA HpOBO}IﬂTCS[ B
CIIEyIOIIEeM pekuMe: 72 yaca B TOJ] - 2 4aca B HEJIEINIO.

DopMbI 3aHATHH
B o6pa3oBaTensHOM Ipoliecce UCIOIb3YIOTCS PA3INYHbIE (POPMBI TPOBEACHUS 3aHATHSL:

e Oecennl;

e JICKIIVH,

e CEMHUHApHI,

e IPAKTHYECKOE 3aHSTHUE;

e XUMHUYECKUHU OKCIICPUMCHT,

e paboTa Ha KOMITBIOTEPE;

e DKCKYPCHUHU;

¢ BBINIOJIHCHUC U 3alllUTa IIPOCKTOB.



I[lnanupyeMble pe3yabTaThl NPH U3y4eHUH Kypca « DU3NKO-XUMHUUECKUE UCCIICTOBAHUS)

JInyHOCTHBIE pPe3yIbTaThI:

- OCO3HaBaTh €IMHCTBO U LEJIOCTHOCTh OKPYXAlOIIEr0 MHpAa, BO3MOKHOCTH €r0 IO3HABAEMOCTH U
00BSICHUMOCTH Ha OCHOBE JIOCTH)KEHUN HAYKH;

- TIOCTETNIEHHO BBICTPaMBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHE: OCO3HABATH MOTPEOHOCTH U
TOTOBHOCTb K CaMOOOPa30BaHMIO, B TOM YHCJIE U B PAMKaX CaMOCTOSITEIbHOMN J€ITeIbHOCTH BHE IIKOJIBL;

- OIICHMBATh >KU3HEHHBIC CHTYallMd C TOYKH 3peHHUs 0e30macHOro oOpa3a >KM3HM U COXPAaHCHHS
3JI0POBBS;

- OLICHUBATh 3KOJOTUYECKUM PUCK B3aMMOOTHOIIEHUH YEI0BEKA U IPUPO/IBL.

- (opMHpOBaTH 3KOJOTUYECKOE MBILIUICHWE: YMEHHE OIICHMBATh CBOIO JCSITENLHOCTb U IOCTYIKHU
JPYTUX JIIOJEH C TOUKH 3pEHUs] COXPAHEHUS OKPYKAIOLIEH Cpe/Ibl - TapaHTa XKU3HU M OJaromnoirydus JTroaei
Ha 3emiie.

MeTanpeamMeTHBIMHU pe3yiibTaTaMu U3y4eHUs Kypca «DU3UKO-XMMUYECKUE UCCIICTOBAHUS» SIBIISICTCS
dbopMHupoBaHKHE YHUBEPCATbHBIX YueOHbIX nericTuil (Y'Y /).

Perynstusubie YY/:

- CaMOCTOSITENILHO OOHAPYXUBaTh U (POPMYIUPOBATH YUEOHYIO TPOOIEMY, OMPEIEATh 1elb Y4eOHO
JESITEIIbHOCTH;

- BBIIBUTATh BEPCHUU PELICHUS MPOOJIEMbl, OCO3HaBaTh KOHEUHBIM pe3ynbTar, BLIOUpATh U3
IPEJVIOKEHHBIX U UCKATh CAMOCTOSITENILHO CPEACTBA JOCTUKEHUS LIEIIH;

- OCYILECTBIISTH IIeNienoiaranre, BKItouasi IOCTaHOBKY HOBBIX IIeieH, TpeoOpa3oBaHue MPaKTHUECKOM
3a/1a4M B 103HABATEIIbHYIO;

- COCTaBIIAThH (MHAWBUIYALHO WU B TPYIINE) IJIaH PelIeHHs] TPOOIEMBbL;

- paboTasi o TUIaHy, CBEPATh CBOM JICHCTBHSA C LENBIO M, IPU HEOOXOIUMOCTH, UCIPABISTH OIIHOKH
CaMOCTOSITENILHO;

- YUYUTBIBATh Pa3HbIE MHEHHS U CTPEMHUTHCS K KOOPIUHAIIMK PA3JIMYHBIX MTO3UIIMA B COTPYTHUYECTBE;

- B IUAJIOT€ C YYUTEIIEM COBEPIICHCTBOBATH CAMOCTOSTEILHO BBIPAOOTaHHBIE KPUTEPUU OLICHKH.

ITo3znaBarenbHble YY/I:

- aHAJIM3UPOBATh, CPAaBHUBATH, KiaccuduumpoBatb W 0000maTh (QakTel W SBICHHS. BBIABIATH
MPUYHHBI U CIEACTBHUS IPOCTHIX SBICHUM.

- OCYIIECTBJISITh CPaBHEHUE, KJIacCU(DUKAIINIO, CAMOCTOSATEIHHO BEIOUpAsi OCHOBAHUS U KPUTEPUH TS
YKa3aHHBIX JOTMYECKHX Ollepaluii;

- CTPOMTH JIOTHYECKOE PACCYXACHHE, BKIIOUAIOLIEE YCTAHOBIECHUE IPUYMHHO-CIIEICTBEHHBIX CBS3EH.

- C031aBATh CXEMAaTUYECKNE MO/JIENH C BbIIEJICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK O0bEKTA.

- COCTABJSATH TE3UCHI, PA3TMUHBIC BUJIBI IIJIAHOB (TIPOCTHIX, CIOKHBIX H T.I1.).

- NpeoOpa3oBbIBATH HH(OPMAIIUIO U3 OJTHOTO BUA B APYroi (TabiauIly B TEKCT U TIp.).

- YMeTb ONpPENeIsITh BO3MOXHBIE HUCTOYHUKMA HEOOXOJUMBIX CBEICHUN, TMPOM3BOAUTH MOHCK
uH(pOpMalliK, aHAJTU3UPOBATh U OLIEHUBATH €€ T0CTOBEPHOCTb.

- 00001IaTh MOHATHUS - OCYIIECTBISATH JIOTUYECKYIO OIEpaIfio Mepexoja OT MOHATUH C MEHBIIUM
00BEMOM ITOHATUSIM C OOJIBIIMM 00HEMOM;

- CTPOUTB JIOTUYECKUE PACCYKACHUS, BKIIOUAIOIINE YCTAHOBICHUE MPUUNHHO-CIIEACTBEHHBIX CBSI3EH.

- OOBSICHSATH SIBIECHHSA, IPOLECCHl, CBA3M M OTHOILIEHUS, BBIABISEMbIE B XOJAE MCCIEI0BaHUS,
OCYIIECTBIISITH BBHIOOP Hamboisiee 3¢ (HEeKTUBHBIX CIOCOOOB pelIeHus 3a/1ad B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH.

KommynunkaruBubie YY/I:

- yMeTh (HOpMYIHPOBaTh COOCTBEHHOE MHEHUE U TIO3UIIHNIO, apTYMEHTUPOBATh €€ M KOOPAUHUPOBATH €€
C MO3UINH MTAPTHEPOB B COTPYTHUUECTBE MIPU BBIPAOOTKE OOIIETO pelIeHHsI B COBMECTHOMN JEATEIbHOCTH;

- oToOpaxaTb B pEUM COJEp)KAHUE COBEPIIAEMBIX JIeHCTBUH, Kak B QopmMe TIpoOMKOH
COLIMATTM3UPOBAHHON pedH, Tak U B (hopMe BHYTPEHHEH peyn;

- YMETh apryMEHTHPOBATh CBOIO TOUKY 3PEHUS;

- yYMETb OCYIIECTBISITh B3aUMHBI KOHTPOJb W OKa3blBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIb;

- yMeTh paboTaTh B TPYMIE - YCTAaHABIMBATh pabouue OTHOIICHHS, dY)PEKTUBHO COTPYAHHYATH U
CIocoOCTBOBATh MPOAYKTUBHON KOOTIEPAIIUH.



IMpeaMeTHBIMU pPe3yJIbTATAMM H3YUCHUS IPEIMETA SBJISIOTCS CICAYIONINE YMEHUS:

- OCO3HAHHUE POJIU BEIIECTB;

- OIIPEJEIATH POJIb PA3JIMYHBIX BEIIECTB B IIPUPOIE U TEXHUKE;

- OOBSICHATD POJIb BEIIECTB B UX KPYTOBOPOTE;

- PACCMOTPEHUE XUMHUYECKUX MPOIECCOB,;

- HUCIOJb30BaTh 3HAHHS XUMHH TPU COOJIIOJICHUH IPaBHJI HMCIOJIb30BAHHS OBITOBBIX XHMHUYCCKHUX
npernapaTos;

— pa3ynvaTh OMacHbIC U OE30MAaCHbIC BEIECTBA;

- IPUBOAUTH IPUMEPBI XUMHUUYECKUX IIPOLECCOB B IIPUPOJIE;

- HAXOIUTh YEPThl, CBHICTEIBCTBYIOIIME OO0 OOMIMX NPH3HAKAX XHUMHYECKUX MPOLECCOB M HX
pa3nuuusx;

- UCIIOJIb30BAHUE XUMHUYUCCKHUX 3HAHUI B OBITY;

- 00BSACHSTH 3HAUECHUE BCIIIECTB B )XU3HU U XO035I1CTBE YCJIOBCKA,

- OOBSICHATh MU C TOYKH 3PCHHUS XUMUH;

- opmupoBaTh MpeacTaBIeHUs 0 OyyIeM MpohecCHOHATEHOM BBIOOPE.

Kpome Toro, Kpy>KKOBbI€ 3aHATHs PU3BAHbI IPOOYIUTh y YJIalIMXCSI UHTEPEC K XUMHUUECKON HayKe,
CTUMYJIUPOBATH ,uaHLHef/imee HN3YUCHUC XHWMMHHU. XUMHUYECKHE 3HaHUA, C(bOpMI/IpOBaHHBIe Ha 3aHATUAX
KPY)XKa, HH(GOpMAIIMOHHAS KYJIbTypa YIaIIUXCsl, MOT'YT ObITh HCIIOJIb30BAHbI KMH JIJISI PACKPBITHS PA3THYHBIX
HpOﬂBJ’IeHI/Iﬁ CBsSI3HU XUMHUH C JKU3HBIO.

Cnoco0bl onpeaesieHusi pe3yJIbTATUBHOCTH

e HavanbHblii KOHTpONb (CEHTSOpPH) B BUAE BU3YAJIbHOTO HAONIONCHUS IeJarora 3a coOJ0JeHUEM
BOCIUTAHHUKAMH TEXHUKHU 0€30M1aCHOCTH, TIOBEJICHUEM MPHU PabOTE C MOCIEAYIOIINM 00CYKICHUEM;

o Tekymuii KOHTPOJIb (B TEUCHHE BCETO YyUeOHOTO rojia) B BUAE BU3YAIbHOTO HAOJIIOICHUS TIejarora 3a
IPOILIECCOM BBIIIOJIHEHHUS YYAIUMUCS NPAKTUYECKUX Pa0dOT, IPOEKTOB, MHANBUIYAJIbHBIX 3a/laHUM, ydacTHs
B IIPEJIMETHOMN HeJlese eCTECTBO3HAHMS;

e [IpoMexxyTOUHBII KOHTPONH (TEeMAaTUYECKU) B BUAE MPEAMETHON AMArHOCTUKU 3HAHUS JI€ThbMU
MPONICHHBIX TEM;

e UToroBeiii KOHTpOJIb (Mail) B BUAEC M3YUYCHUS] U aHAIW3a MPOAYKTOB TPyJa ydaluxcs (MPOEKTOB;
cooOiieHuit, pedeparoB), mpoiecca OpraHu3aluu paboThl HaA MPOAYKTOM U JIWHAMUKHA JIMYHOCTHBIX
U3MEHEHU.

®opMbI IOABEICHUSI HTOI'0B PeaJIM3aANMHU NPOrPaMMBblI.

« Ormpoc;

e O6cyxenue;

» CamocTosTenbHas paboTa;

 TecTtupoBanue;

e [Ipe3enTanus u 3amnmTa TBOpUECKO pabOTHI (IPOEKTHI U Ip.).

B koH11e yuebHOro roja 00y4yaronuiics 10JIKeH BBIITOJIHUTD U 3aIUTUTH IPOEKT.

Y4eOHBIN IJIAH

Ne KoanuecrBouacos
MOZYJISt Hassaunemonyss Bcero Teopus [IpakTrka
1. IlepBOoHaYaIbHBIEXUMUYECKUETIOHATHS 30 15 15
2. Kucnopon. I'openue. 4 2 2
3. Bonopon 2 1 1
4 PactBopsl. Bona. 4 2 2
5 KonnuecTBEHHBICOTHOIIICHNST B XUMHH 10 5 5
6 BaxnenmeknacCbIHeOPraHuYeCKUX COe TN 8 4 4

HEHMI
7 [lepronnvecknii 3aKOH U CTPOEHHE aTOMa 6 3 3
8 XumuueckasicBsizb. CTPOCHUEBEILECTBA. 6 3 3
Peseps 2 2
HUTOI'O 72 35 37




Tema 1. Ilepsonauanvhuole xumuueckue nousamus (30 u).

PeryasituBubie YY/I:

ITo3naBaresbHble YY /|

KommyHukaTtuBnbie YY ]|

JluuHoctHble YY ]I

OCYIIECTBICHHUE YUAIIUMHKCS
Y4IeOHBIX TEUCTBHIHA.
LeJIeToIaraHue U MIIaHUPOBaHHE
VYMeHue cOCTaBIATh IUIaH
PEIICHUSITIPOOIICMBI.

(hopMHUpOBaHUE TO3HABATEIHHON LISITH.
CHMBOJIBI XUMHYECKHX DJIEMEHTOB.
Xummaeckue GopMyIbL.

(hopmMupoBanre ymMeHHS HaOIIO1ATh,
JieTIaTh BBIBOZBI IPUIIPOBEACHUH OIBITOB,
yMeHHs paboTaTh CKHUTOH.

® OCYIIECTBIICHHUE IIAHUPOBAHIS YI€OHOTO
COTPYAHUYECTBA,;

e B3aNMOJCHCTBHE yJaIIUXCS B TIapax M IPyIIIax.

®  YIPaBJISITh CBOUM TIOBEJIEHUEM, OLIEHUBATH CBOU
JNEHUCTBUS,

e yIIpaBJICHHUE MOBEIECHUEM MapTHEPA.

(bopMupoBaHe HHTEPECa K HOBOMY
penMeTy.

MOTHBALUS HAYYCHUS IPEIMETY XUMHUS
HPaBCTBEHHO- 3THYECKOE OLICHUBAHHE.

Tema 2. Kucnopoo (4 u)

PeryasituBubie YY/I:

Ilo3naBareabnbie YV

KommyHukaTuubie YV ]|

JInunoctHbie YV

YMCHHE CaMOCTOSTEIHHO
aJIeKBaTHO OICHUBATh
MIPaBUWJILHOCTH BBITTOJIHEHUS
JIENCTBUS U BHOCUTH
HE00XOIUMBIE KOPPEKTUBEI B
HCTIOJTHEHUE KaK MO X0y €To
peanu3aiyu, TaK U B KOHIIE
YMCHHE pacIO3HABATH OTBITHBIM
ITyTeM KHCIIOPOJI, OTIACHIBATH
XAMHIYIECKHUE PEaKITUH,
Ha0JIr01aeMbIe B X0J1¢
9KCIICPUMCHTA.

yYMEHHE KCI0Ib30BaTh 3HAKOBO-
CHMBOJIHYECKHE CPEJICTBA, B TOM YHCIIE
MOJICJIA M CXEMBI JIJIs PEIICHUS 3a/1a4;
(dhopMupoBaHue yMeHHs HAOIIO1aTh,
JIeNIaTh BBIBOJIBI TIPU MPOBEICHUH OIBITOB.

® OCYIIECTBIICHUE ITTAHUPOBAHIS YIEOHOTO
COTPYIHUYECTBA;

e B3aNMOJCHCTBHE yJallluXcs B Iapax U rpyImmax.

e yMmeHue GpopMyIHPOBaTH COOCTBEHHOE MHEHUE U
MTO3HILIUIO;

® yMEHHE YUMTHIBATh pPa3Hble MHEHUS H HHTEPECHI
1 000CHOBBIBATH COOCTBEHHYIO MO3UIHIO.

(hopMHpOBaHNE OTBETCTBEHHOTO
OTHOIIEHHUS K yuebe.

yMeHHe chopMHUPOBATH y yUaILIUXCs
yueOHO- O3HABATENNbHBII HHTEPEC K
HOBOMY y4eOHOMY MaTepualy U crocodam
pelleHys HOBOM YaCTHOM 3aJauu

YMEHHUE OLICHUBATh CBOIO JEATENBHOCTD U
MOCTYTIKH APYTUX JIIOJAEH ¢ TOUKH 3pEHUs
COXpPaHEHHs OKPYKaIOIIEH CPEeabI.

Tema 3. Booopoo (2 u)

Perynsatusubie YY/I:

IMo3naBareabnbie YY/|

KommyHukaTtusHbie YY /I

JInuHocTHBIE YV ]|

e YMEHHE COCTaBJIATH IIJIaH
petreHus mpoodiem

e YMeHHe Paclio3HaBaTh OMBITHBIM
ITyTEM BOJOPOJ, OTIMCHIBATH
XAUMHUYECKHE PEaKITUH.

® YMeHue npeoOpa3oBbiBaTh HH(POPMAIIUIO

W3 OJTHOTO BHJIA B IPYTOI.

o YMeHUsI HaOIOAATh, IENIATh BRIBOIBI IPH

MMpOBEACHUU OIIBITOB.

e YMEHHE CaMOCTOSATEIFHO OPTaHN30BHIBATh
ydeOHOe B3anMOJIeHCTBHE B TPYIIIIE.
e YMeHHs paboTaTh B Mapax.

® YMeHue copMUpPOBATh YCTOWYHBBIN

yueOHO-TI03HABATEbHBINA HHTEPEC K HOBBIM
o0IImM criocobaM penieHus 3a1ad

Tema 4. Booa. Pacmeoput. (4 u)

Peryastusnsbie YYJI:

ITo3naBaregabHbie YY/]

KommyHukaTuBHbie YV /]I

JluuHoctHble YY]I

e YMEHIE yYUTHIBATh BEIJICIICHHBIC
YUYHUTEJIEM OPUEHTUPHI JEHCTBUS B
HOBOM Y4eOHOM MaTepHaie B
COTPYAHUYECTBE C YIUTEIIEM

e YMEHHS OCYIICCTBIIATh HTOTOBBII
Y TIOIIATrOBEII KOHTPOJIb TI0
pe3ynsTary

e dopMUpOBaTh yMEHHUE IPOBOIUTH
CpaBHEHHE U KJIaCCU(HKALIUIO 10
3aJ]aHHBIM KPUTEPUSIM

e YMEHHUE OCYLIECTBIISITh aHAIN3
00BEKTOB C BHIJIEIICHUEM
CYIIIECTBEHHBIX U HECYIIECTBEHHBIX
IIPU3HAKOB

L4 COBCpIHeHCTBOBaTI) yYMEHue
JA0T0BApUBATHCA U MPUXOJUTH K 06H16My
PEUICHUIO B COBMECTHOM JACATCIBHOCTHU

o YMeHUe CTPOUTL NOHATHBIC JIA
HapTHEpa BbICKA3bIBAHUA

e Pa3BuTre BHyTpEeHHEN MO3UIIMU IIKOJIbHUKA Ha
YPOBHE OJIOKUTEIBHOIO OTHOIIEHHUS K LIKOJIE,
MTOHUMAaHUS HEOOXOIUMOCTH YUCHHUSL.

® Y4yeOHO- TO3HABATEIBHBIN HHTEPEC K HOBOMY
y4e0HOMY MaTepHaity U crocodam perieHust HOBOM
YaCTHOM 3aJa4H.




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

Perynsatusubie YY/I:

ITo3naBareabnbie YV ]|

KommyHukaTusHbie YV ]I

JImunocTHbie YV ]|

® YMeHHE CaMOCTOSATENIBHO aI€KBATHO
OLICHNBATh NPaBUIBHOCTh
BBITIOJTHEHHMS ICHCTBUS U BHOCUTD
HEoOX0IMMbIe KOPPEKTHBEI B
UCIIOJIHEHHE

e YMeHHUs OCYIIECTBIIATh CPAaBHEHUE U
KJaccu(UKaIuio, BEIONpask KpUTEPUH JUIst
yKa3aHHBIX JIOTHYECKUX OIepaluii;
CTPOUTB JIOTUYECKOE PACCYKIECHNUE

® yMeHHe NIpeoOpa3oBbIBaTh HH(HOPMALIHIO
13 OAHOTO BUJA B IPYTOM.

o YMEHHE UCMOJIb30BaATh PpCUb AJid peryJIisiiunu CBOCTO

JIeUCTBUS;

° AﬂeKBaTHO HCIO0JIB30BaTh PCUCBLIC CPCACTBA JId
peuicHus pasjinYHbIX KOMMYHUKATHUBHBIX 3a4a4,
CTPOUTH MOHOJIOTUYCCKOC BbICKa3bIBAHUC, BJIAACTH

JTHAJTIOTHYECKOH (hOpMOH pedH.

® Da3BUBATH CITIOCOOHOCTH K CaMOOILICHKE Ha
OCHOBC KpUTEPpHA YCIICIIHOCTU yqe6H0171
JACATCIBbHOCTU

® YMCHUC OLCHUTH CBOU yqe6HLIe JOCTUKCHHUA.

Tema 6. Basxicneituue knaccel Heopzanuueckux coeounenuil (8 1)

PeryasituBubie YY/I:

Ilo3naBareabnbie YV]|

KommyHnukatuBnble YY ]|

JluuHoctHble YY ]I

e YMeHHE yIUTHIBATh BBIJCICHHBIC
YUHUTENIEM OpPHUEHTHPHI ICHCTBUS B
HOBOM y4eOHOM MaTepuaie B
COTPYJHHYECTBE C YUUTENIEM;

e YMeHHE IUIAaHUPOBATh CBOU
,Z[eﬁCTBH)I B COOTBCTCTBUMU C
IIOCTABJICHHOM 3a/1aueil U yCIOBUSIMHU
ee peaNn3annm.

e YMeHHE IPOBOAUTH CPABHEHUE U
KIIacCH(UKAIHIIO 110 3a1aHHBIM
KpUTEPUSM;

e OopMHUPOBATh Y YyUaILUXCS
[IPECTaBICHUE O HOMEHKIIATYpe
HEOPTraHUYECKUX COCTUHEHUN.

o YMmeHHe AOroBapuBaThHCA U MPUXOAUTH K

00IeMy penIeHHIO B COBMECTHOM
JIeSITEIIHOCTH;

e YMeHMe IPOAYKTUBHO pa3pellaTh

KOH(JIMKTHI Ha OCHOBE y4eTa HHTEPECOB U
MO3ULUHI BCEX €TI0 YYaCTHUKOB.

e YMeHHe OpHCHTHUPOBATHCS Ha MOHUMAaHHUE IPUIHH
ycriexa B yueOHOU AesTeIbHOCTH;

¢ Y4eOHO — O3HABATENFHBIN HHTEPEC K HOBOMY
yueOHOMY MaTepHaty U Croco0am pelieHust HOBOH
YaCTHOM 3aJauu.

Tema 7. llepuoouueckuit 3akon u cmpoenue amoma (6 4)

PerynsatuBubie YYJI:

Ilo3naBareabnbie YVY/|

KommyHukaTuBHble YVY/I

JInmunocTtHbIe YV ]|

YMenue YUYUTHIBATH BBIJICTICHHBIC
YUMTEIEM OPUEHTUPBI ACUCTBUS B
HOBOM y4eOHOM MaTepuaie B
COTPYZAHHYECTBE C YUUTEIIEM;

e YMeHHe IIaHUPOBATh CBOU
JCHCTBHS B COOTBETCTBUH C
HOCTaBJICHHOM 3a/1a4ell M YCIOBUSAMH
ee peaM3aluH.

® yMEHHE POBOAUTH CPAaBHEHUE U
KJIacCu(UKAIHIO 110 3a1aHHBIM
KPHUTEPHSIM;

e OopMUPOBATh Yy yUaIIUXCS
HpPEeJCTAaBICHUE O HOMEHKIIATYpE
HEOPraHMYECKUX COCAUHEHH.

e YMeHMEe JOroBapuBaThCs U IPUXOJUTh K

00111eMy pEIIeHnI0 B COBMECTHON
JIESITeIbHOCTH;

e YMeHHe IPOAYKTUBHO pa3pemaTh

KOH(i)J'II/IKTBI Ha OCHOBC y4€Ta MHTCPECOB U
HOSI/II_II/Iﬁ BCEX €I0 YUaCTHHUKOB.

e Pa3zBuTre BHYTPEHHEN IO3ULIMY IIKOJbHUKA HA
YPOBHE HOJIOKHUTENBHOTO OTHOIIEHHS K IIKOJE,
NOHUMaHHMsI HEOOXOJUMOCTH YUEHHSI, BRIPAXKCHHOTO B
npeodsiajaHny yaeOHO-T03HABATEIbHBIX MOTHBOB H
TIPEANIOYTEHNH COIIMAIBLHOTO CIOC00a OLEHKN 3HAHUIM;

o dopMupoBaHKE BEIPAKCHHOH YCTOWYUBON yIeOHO -
MO3HABATENBHON MOTUBALIUY yUEHHS.

Tema 8. Cmpoenue eenwtecme. Xumuuecxkasn ceazp (6 u)

PerynstuBubie YY/I:

Io3naBareabnbie YVY]I

KommyHukaTuBHble YY/I

JInuHocTHbIE YV ]|

® YMeHHE CaMOCTOSATENBHO aJ€KBATHO
OLICHUBATH [IPABUIIBHOCTh
BBITIOJIHEHMSI IEHCTBUS U BHOCUTD
HE00XOTUMBIE KOPPEKTHUBHI B
UCIIOJHEHHUE KaK I10 X0y €ro

peajim3alu, TaKk U B KOHLIE HeﬁCTBHﬂ.

Vmenne YYUTBHIBATH BBIJICJICHHBIC
YUYHUTEIIEM OPHUCHTHUPBI HeﬁCTBHH B
HOBOM y‘{e6HOM MaTtepurajic B
COTPYAHHUYCCTBE C YUUTCIIEM.

e YMeHHeE: OCYUIECTBIIATh CPABHEHUE U
KJ1acCU(UKAINIO, BEIOUPAs KPUTEPHUH IS
YKa3aHHBIX JIOTHYCCKUX onepaum‘/'l; CTPOUTH
JIOTHYECKOE pacCykAeHHE

e YMeHHe NPOBOJUTH CPAaBHEHUE U
KJIacCH(UKAIHIO IO 3aJJaHHBIM KPUTEPHUSIM;

e OopMHPOBATH Y YUAILUXCS MPEACTABICHUE
0 HOMEHKJIaType HEOPraHUIECKUX
COEIUHEHUI.

e YMEHME UCIIOJIb30BaTh PeUb AJIS
pEeryJIALN CBOETO ACHCTBUS,

e AZIEKBaTHO HCIIONB30BATH PEUCBHIC
CpPEeICTBa JJIS PEIICHUS Pa3INIHbBIX
KOMMYHUKATHBHBIX 3334, CTPOUTh
MOHOJIOTUYECKOE BBICKA3bIBAaHUE, BIAJETh
Juaoruueckoit Gopmoit peun

e YMeHHE CaMOCTOSITENIEHO
OpraHM30BHIBATH YUEOHOE JIeiiCTBHE.

® YMeHHE OpUEHTUPOBATLCS HA TIOHUMAaHUE PUIHH
ycrexa B yueOHOU AesTenbHOCTH;

® Y4eOHO- 03HABATENILHBIN HHTEPEC K HOBOMY
y4ueOHOMY MaTepuany u crmocodaM pemeHus: HOBOI
YaCTHOH 3aJa4u

o Pa3BUBaTh CIIOCOOHOCTH K CAMOOIIEHKE HAa OCHOBE
KPUTEPHsI YCIICIIHOCTU YIeOHOW AEATSIEHOCTH.




Conep:kanue nporpaMmmel

Tema 1. IleppoHavaIbHbIe XUMHYECKHE MOHATHS

[Ipenmer xumuu. XuMHS KaK 4acTh €CTECTBO3HAHMSA. BemiecTBa U ux cBoiicTBa. YUHUCThIE BEIIECTBA U
cmecu. CriocoObl OYMCTKH BEIIECTB: OTCTaWBaHUE, (WIBTPOBAHHE, BBIMAPUBAHUE, KPUCALIUIAYUSA,
oucmunnayus, xpomamozpagus. Ou3ndeckue U XUMHUECKUE SBJICHHS. XuUMUUeckue peakuuu. [Ipusnaku
XUMUYECKUX PEaKLUN U yCIOBUSI BOSHUKHOBEHUS M TEUCHUSI XUMUUECKUX PEaKIIUA.

ATOMBI U MOJIEKYJbl. BemecTBa MOJEKYISIPHOIO M HEMOJIEKYJSIPHOrO CTpoeHUs. KadecTBEeHHBIN U
KOJINYECTBEHHBIN COCTaB BewlecTBa. [IpocThie U Cl0KHBIE BEMIECTBA. XUMUYECKUN AIEMEHT. SI3bIK XUMUH.
3HAKU XUMUYECKHX JIEMEHTOB, XUMUYECKHe (POpPMyIIbl. 3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB.

AtomHas eguHuna Maccbl. OTHOCUTENbHAS aTOMHAsl U MOJIEKYJisipHasi Macchl. KonnuecTBo BelecTna,
Mouib. MonsipHas macca.

BanenTHoCTh XUMHUYECKHX 37eMEHTOB. OrmpeneneHre BAICHTHOCTH 3JIEMEHTOB 1O (opMynaM HUX
coenuHeHuil. CocTaBieHHe XUMUYECKHUX (POPMYII IO BaJICHTHOCTH.

ATOMHO-MOJIEKYJIIDHOE yu€HHUE. 3aKOH COXpPAHEHMs MacChl BEUIECTB. XMMHUYECKHE YpaBHEHHS.
Knaccudukanus XuMHUYECKUX peaKlUi MO YUCITY U COCTaBY UCXOIHBIX U MOJYYEHHBIX BEIIECTB.

HMemoncTpanun. O3HaKOMJICHHE C 00pa3llaMd MPOCTHIX U CIOXKHBIX BemecTB. CrocoObl OYMCTKH
BEIIICCTB: KPUCTAIUTM3ANNS, JUCTHIUIINS, XpomaTorpadus. ONbITH, MOATBEPKIAIONINE 3aKOH COXPAHCHUS
Macchl BEIIECTB.

XUMHUYECKUE COeTMHEHHS KOJIMYeCTBOM BemlecTBa | Mok, Moiesnb MOJISIPHOTO 00beMa ra3os.

JlabopaTopHble omnbIThl. PaccMoTpeHHe BEIIECTB C pa3IUYHBIMH  (PU3MYECKHMMH CBOICTBaMH.
Paznenenne cmecu ¢ momomipio MarHuta. [IpuMepsl (Qu3muUecKMX W XMMHUYECKUX siBIeHHMH. Peakuuwm,
WUTIOCTPUPYIOIINE OCHOBHBIE NPHU3HAKU XapaKTEpHBIX peakuuid. PasnokeHue OCHOBHOrO KapOoHaTta
meau(ll). Peakuus 3amenieHuss MeIu KeJie30M.

IIpakTuyeckas padora. Pacuersl mo xummuueckuMm GhopmMynam

[lpaBuna TexHUKM Oe30macHOCTH Tpu pabore B XHMHUYecKOoM KaOuHere. (O3HAKOMIIGHHE C
1a00paTOPHBIM 000PYIOBaHHEM

OuncTKa 3arps3HEHHON TIOBapEHHOMN COJIH.

PacuerHble 3agaun. BrlunciieHne OTHOCHUTENBHON MOJEKYJISPHON Macchl BemiecTBa o ¢opMmyre.
Brrurcnenue MacCoBOM JIOJU DJIEMEHTA B XUMHUYECKOM COCTMHEHUU. Y CTAHOBJICHHE MPOCTEUIIICH (POPMYITBI
BEILIECTBA MO MAacCOBBIM JOJSIM 3JIEMEHTOB. BBIUMCIEHUS MO XMMHYECKUM YpaBHEHUSIM Macchl WIIH
KOJIMUECTBA BEIIECTBA 10 U3BECTHOM Macce WM KOJIMYECTBY OJHOTO U3 BCTYNAIOUIUX WUJIHM MOJIYYarolIuXcs B
pEeaKklMK BEIIECTB.

Tema 2. Kucsopoa. I'openue

Kucnopon. Haxoxaenue B mpupone. Pu3nyueckue U XUMUYECKHE CBOMCTBA. [lonyyeHne, npuMeHeHHE.
Kpyrosopor kucnopoga B mpupoge. I'openne. Oxcuapl. Bo3gyx m ero cocraB. MeajeHHOE OKHCIIEHUE.
TemoBoit 3 (PeKT XUMUUECKUX PEAKIIH.

Tonnueo u cnocobwi e2o cocucanus. 3amura aTMoc(hepHOro Bo3IyxXa OT 3arpsi3HEHUH.

JemoncTrpanuu. Ilomyyenne um cobupaHue KHUCIOPOJAa METOJIOM BBITECHEHMS BO3AYyXd, METOA0M
BBITECHEHHUs BOJbL. OmpeneneHue coctaBa Bo3ayxa. Kowrekyuu megpmu, KameHHO20 yeisi U NPOOYKMO8 UxX
nepepaboomku.

Pacyernble 3axa4n. PacueTsl 10 TEPMOXUMHUUYECKUM YPaBHEHHUSIM.

Tema 3. Bogopon

Bonopoa. Haxoxnenue B npupoae. Puznueckue 1 XUMHUYECKHUE CBOMCTBA. Bogopox —
BOCCTaHOBUTEND. [lonyuenue, npuMeHeHHe.

JemoncTpanun. [Tonyyenue Bogopoaa B annapare Kumnma, npoBepka BoJ0po/ia HA YUCTOTY, TOPEHUE
BOJIOpOJia, cOOMpaHe BOJOPO/Ia METOJOM BBHITECHEHHUS BO3/IyXa U BOJIBL.

Tema 4. Bona. PacTBopsl

Bona — pactBoputens. PacTBopuMOoCTh BenecTB B Boge. OnpenesieHue MacCOBOM JTI0JIM PAaCTBOPEHHOTO
BeniecTBa. Boma. Meronbl onpeneneHnus cocraBa BOAbl — aHaIU3 U cUHTE3. DU3NUecKre U XUMHYECKHE
cBoiicTBa Bojbl. Bosa B mpupose u cocodsl ee ounctk. KpyroBopot Boabl B pHUpoie.

JemoHcTpanun. AHanu3 BoJbsl. CUHTE3 BOJIBI.

IIpakTuyeckas paGora. [lpuroroBieHue pacTBOPOB CoJIe C OINpeesIeHHOM MaccoBOM Joiiel
pPacTBOPEHHOI'O BEUIECTBA.

Pacyernbie 3agaun. HaxoxxneHne MaccoBOi 10JIM PACTBOPEHHOTO BELIECTBA B pacTBOpE. Beruncienue
MacChl paCTBOPEHHOT'O BEILIECTBA U BOBI JJIsl HIPUTOTOBJICHHS pACTBOPA ONPEIEICHHON KOHIIEHTPALUH.

Tema 5. KosimuecTBeHHbIE OTHOLICHUS B XUMHH

8



3akon ABoraapo. MolsipHblii 00beM ra3oB. OTHOCUTENBHAS IJIOTHOCTH Ta30B. OObEMHBIE OTHOIICHUS
ra3oB [PU XUMUYECKUX PEAKIIUIX.

PacuerHbie 3agaun. OObEMHBIE OTHOIICHUS Ta30B MIPH XUMUYECKUX PEAKITHSIX.

Bbruncnenuss mo XMMHMYECKMM YPaBHEHMSIM Macchl, 00beMa M KOJMYECTBAa BEIIECTBA OJHOTO U3
MPOJIYKTOB PEaKlMK MO MacCe HMCXOJHOrO BEIIECTBA, OOBEMY HJIM KOJIMYECTBY BEIIECTBA, COACPKAIIETO
ONPEJIETICHHYIO 100 IPUMECEH.

Tema 6. OcHOBHBIE KJIACChl HEOPTAHUYECKUX COeTHHEHUI

Oxcuapl. Kiaccudukanus. OCHOBHbIE M KHUCIOTHBIE OKCHIbl. Homenknarypa. ®dusnueckue wu
xumuueckue cBoictra. [lomyuenue. [Ipumenenue.

OcunoBanus. Kinaccudukanus. Homenknatypa. dusmyeckue M XUMHUYECKHE CBOMCTBA. Peaknus
HeWrpanuszauud. [lonmyuenue. [Ipumenenue.

Kucaorsl. Knaccuduxamnus. Homenknarypa. @u3znueckue 1 XUMUYECKHUE CBOMCTBA. BhITeCHUTEIBHBII
pan merauioB H. H. bekeroBa. [Ipumenenue.

Counu. Knaccuduxanusa. Homenknarypa. @uszndeckue U Xumudeckue cBorictBa. CriocoObl moaydeHus
COJIEH.

['eneTnueckast CBA3b MEXy OCHOBHBIMH KJIaCCaMU HEOPTraHUYECKUX COCAMHEHUMN.

JleMoHcTpanuu. 3HAKOMCTBO € 00pasliaMu OKCHJIOB, KHCIIOT, OCHOBaHWI U coiyiel. Helitpanuzanus
HIEJIOYN KUCTIOTOM B MPUCYTCTBUU UHAUKATOPA.

IIpakTuyeckass paGora. Pemienue »sKcrepuMEHTaIbHBIX 3amad 1o TemMe «OCHOBHBIC KJIACCHI
HEOPTraHUYECKUX COCTUHEHUI.

Tema 7. Ilepuoanyecknii 3aK0OH M CTPOEHHE aTOMA

[TepBble MOMBITKY KIacCU(PHUKAIIMN XUMUYECKHX 3JIeMeHTOB. [IoHSATHE O rpynmax CXOJHBIX 3JIEMEHTOB.
[lepuonnuecknii 3axon JI. 1. Menneneesa. [lepuonnveckass Tabauna XUMHUYECKUX 3JIEMEHTOB. [ pymnmbl u
nepuoabl. Kopomxuti u ONUHHBLU 6apuaHmel nepuoouyeckoli madauyvl. 3HaueHUE MEePUOIUIECKOr0 3aKOHA.
Kuznub u gesrensHocTh . 1. Menneneena.

Ctpoenne atoma. CocTaB aTOMHBIX sifiep. DneKTpoHbl. M3oTomnbl. CTpoeHne 3JIeKTPOHHBIX 0007104YeK
aToMOB nepBbIX 20 31eMeHTOB nepuoanueckoil cucremsl /1. . Menneneesa.

JlabopaTropHble onbIThl. B3anmoelicTBre ruApoKCuaa [IMHKA ¢ PACTBOPAMHU KUCIIOT U IIEJIOUEH.

Tema 7. CTpoenne BemecTB. XuMHYecKasi CBA3b

DIIEKTPOOTPULIATETILHOCTh XUMUYECKHUX 3JIEMEHTOB. OCHOBHBIE BUbl XUMHUUECKOU CBSA3U: KOBAJICHTHAS
HETOJISIpHAs, KOBAJICHTHAs TOJIApHAs, WOHHAs. BalleHTHOCTh AJIEMEHTOB B CBETE JJEKTPOHHOM TEOPHH.
Crenenb oxucneHus. [lpaBuna onpeaeneHHss CTENEHW OKHUCIECHHUS 3JIEeMEHTOB. OKHUCIUTENbHO-
BOCCTAaHOBUTEJIHHBIC PEAKIIHH.

Kpucrannuueckue pemieTku: MOHHas, aTOMHas M MoJjekynspHas. Kpucrannmudeckue u amopdHbIe
BEIIECTBA. 3aBUCHMOCTH CBOMCTB BEIIIECTB OT TUIIOB KPHUCTAJUTMUECKUX PEIIETOK.

JemoHcTpanun. O3HAKOMIIEHHE C MOJEISIMU KPUCTAUIMUECKUX PEHIETOK KOBAJE€HTHBIX U HMOHHBIX
coenuaeHuii. ComocraBiieHne (HU3UKO-XUMUYECKUX CBOMCTB COCIWHEHUNM C KOBAJEHTHBIMH M WOHHBIMH
CBSI3IMH.



Y4eOHO-MeToAUYeCKoe U MaTePpHATIbHO-TEXHUYECKO0e o0ecnedeHue
00pa30oBaTeIbHOTO Mpolecca

CpencrBa o0yueHus:

1. TIlewarnsie mocoOus. TaOmuUIbL:

1) Tlepuoaudeckas cucTeMa XUMHUECKUX dyieMeHTOB J]. 1. Menaenecna.

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

3) TloprpeThl yYEeHHBIX.

4) CrtpoeHue aToma.

5) Twumnsl XUMUYECKUX CBS3EH.

6) DIEeKTPOXUMUYECKUH Psill HAIPSHKCHUI METAILIOB.

2. HMudopmanroHHO-KOMMYHUKAIIMOHHBIE CPEICTBA.

Xumus. MynpTuMeaniinoe yueobHnoe mocodue HoBoro oopasna. 8 kimacc. M.: [Ipocsemenue- Menua,
2009.

3. TexHuveckue cpeacTBa 00ydeHUS:

1) KowmmbproTrep MyJabTHMEIUHHBIH

2) MyJIbTHMEAUNHBIN IPOCKTOP;

3) 9KpaH MPOCKIIMOHHBIM.

4. VYdeOHO-TIpaKTHYECKOE U yueOHO-TabopaTopHOe 000pyaOBaHuE:

1) TIpuGopsl U IPUCTIOCOOTECHHSI: KOMILIEKT IOCY/bI U PHUHAIICKHOCTEN IS IPOBEICHUS
1a00paTOPHBIX padOT U MPAKTHYECKUX PadOT.

2) PeakTuBBI M MaT€pHAIbl: KOMILJICKT PEAKTHBOB JUIsI 0a30BOr0 YPOBHSL.

5. HarypanbHble 0OBEKTHI.

6. Komneknus HeQTH, KAMEHHOTO YIJIsl U IPOAYKTOB MEpepabOTKU.

Mamepuanvno- mexuuueckoe:

1. Harnsansie mocobusi: cepuu TaOIMII M0  XUMUU, KOJUICKIIUU, MOJIEITA MOJIEKYJI, HAOOPBI
MoJieJiell aTOMOB JIJIs1 COCTABJICHHSI MOJIeNIel MOJIEKYl KOMIUIEKT KPUCTAIIIMUECKUX PELIETOK.
2. [Tpubopsbl, HAOOPHEI MOCY /b, TA0OPATOPHBIX IPUHAIIEKHOCTEN I XMMUYECKOTO

JKCIIEpUMEHTa, HabOopbI peakTBOB. Hannuue nadopatopHoro 060pyA0BaHUS U PEAKTHBOB IMO3BOJISIET
bopMHUpPOBATH KYJIBTYpPY 0€30IaCHOTO OOPAIICHHS C BEIIECTBAMH, BBITIOIHATH SKCIIEPUMEHT 110
pacIo3HaBaHUIO BAXKHEUIITNX OPTaHMYECKUX BEIIECTB, MPOBOIUTH IKCIIEPUMEHTATbHBIEC PAOOTHI
HCCJIEIOBATEIILCKOTO XapaKTepa.

3. Hanuume KOMIIBIOTEPA B KJIACCC, JOCTYIIA B KaOuHeTe I/IH(1)0pMaTI/IKI/I K pecypcaM I/IHTepHCT,

HaJIMYue KOMILIEKTa KOMIAKT-AUCKOB 10 MPEIMETY TO3BOJISIET CO3/1aBaTh MYJIbTUMEANITHOE
COINPOBOXKACHHUE YPOKOB XMMHH, IPOBOJUTD yYAIIUMHCS CAMOCTOSATENBHBIN ITOUCK XUMUYECKON
uH(pOpMallK, UCIIONIb30BaTh KOMIIbIOTEPHBIE TEXHOIOTHH JUIsl 00paOOTKU U NIepeaud XMMHUUECKOH
uHpOpMalny, e€ MpeCTaBICHUS B pa3IMYHbIX (hopMmax.
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KAJIEHJIAPHBIN YUEBHBIN I'PA®UK ITIPOI'PAMMBI « PHU3HKO-XMMHYECKHE HCCIETOBAHUS

Ne HaumMmeHoBaHHe TeMbl 3aHATHS Kou-Bo dopma Mecto dopma Jarta no niiany Hata no dakry
n/n 4acoB 3aHATHS NMPoOBeIeHUs KOHTPOJIA

rpynna rpynmna

[ay

4.09
4.09
5.09
5.09
6.09
6..09
7.09
7.09
8.09

1. | IIpenmer xumuu. BemecTBa u ux 2 BBonnoe 301 Becena/ onpoc
CBOWCTBA. 3aHATHE Kab

11.09
11.09
12.09
12.09
13.09
13.09
14.09
14.09
15.09

2. | MeTtonnl MO3HAHUS B XUMUH. 2 [IpakTukym 301 ka6 Peuienne 3anau

18.09
18.09
19.09
19.09
20.09
20.09
21.09
21.09
22.09

3 | UucTsle BemeCcTBa U CMECH 2 JIaboparopHoe 301 Odopmierne

3aHATHE ka6 n1abopaTopHOH
paboTsI

25.09
25.09
26.09
26.09
27.09
27.09
28.09
28.09
29.09

4 | ®uznyecKue 1 XUMHUYECKHUE SIBJICHUS. 2 IIpakTukym 301 xab Becena/ onpoc
XUMUYECKUE PEAKIINH.

OO ~NOUITA,WNRPOONOOUTRA,RWNRFRPOO~NOOTR,WNRPRPOONOOOITE WN
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ATOMBI, MOJICKYJIbI 1 NOHBI.

[IpakTukym

301
Kab

Pemenue 3amau

2.10
2.10
3.10
3.10
4.10
4.10
5.10
5.10
6.10

BemiectBa MoneKynsipHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS

[IpakTukym

301 xab

Buxropuna

9.10

9.10

10.10
10.10
11.10
11.10
12.10
12.10
13.10

OrHOCHUTEIbHAA aTOMHAs Macca.
3HaK1 XUMHUYECKUX DJIEMEHTOB

[IpakTukym

301
ka0

Becena/ ompoc

16.10
16.10
17.10
17.10
18.10
18.10
19.10
19.10
20.10

3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

TECTUPOBAaHUE

301 kab

Becena/ ompoc

23.10
23.10
24.10
24.10
25.10
25.10
26.10
26.10
27.10

Xumuueckue GopMyIIbL.

OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca.

[IpakTukym

301
Kab

Pemenue 3amau

O©CONOO U, WNRPROONOUIRRWNRPEPIOONOOUOTAWNRPROONOUIARWDNREPIOONOOOTEA WN R

30.10
30.10
31.10
31.10
111
111
2.11
2.11
3.11

12




10

BbrauciieHus o XuMHIECKUM
dopmynam. MaccoBast 1015 JIEeMEHTa
B COC/IMHCHUH.

[IpakTukym

301 xab

Pemenue 3amau

6.11
6.11
7.11
7.11
8.11
8.11
9.11
9.11
10.11

11.

BaleHTHOCTh XUMHYECKUX
anieMeHTOoB. OnpeneneHue
BAJICHTHOCTH AJIEMEHTOB TI0
dbopMysiaM UX COCTUHEHUH.

301
Kab

Becena/ ompoc

13.11
13.11
14.11
14.11
15.11
15.11
16.11
16.11
17.11

12.

CocraBnenne XUMHIeCKUX (hopmyi mo
BAJICHTHOCTH.

[IpakTukym

301
ka0

Pemenue 3amau

20.11
20.11
21.11
21.11
22.11.
22.11
23.11
23.11
24.11

13

ATOMHO-MOJIEKYJISIPHOE YUCHHE.
3aKOH COXpaHEHUsI MaCChl BEIIECTB

301 kab

Becena/ ompoc

27.11
27.11
28.11
28.11
29.11
29.11
30.11
30.11
1.12

14

XVMHYECKNE YpaBHEHUS
Tunbl XUMHUYECKUX peakLni.

[IpakTukym

301
Kab

Pemenue 3amau

O©CONOO U, WNRPROONOUIRRWNRPEPIOONOOUOTAWNRPROONOUIARWDNREPIOONOOOTEA WN R

412
412
5.12
5.12
.6.12
6.12
7.12
7.12
8.12

13




15

IIpakTnyeckas padora Nelno teme:
«Pacyersl 10 XUMHUYECKUM
bopmymam».

[IpakTukym

301 xab

11.12
11.12
12.12
12.12
13.12
13.12
14.12
14.12
15.12

16.

Kucnopon, ero obmas
xapakrepuctuka CBoicTBa
KHUCIIOPO/Ia.

KonTposbHo-
MPOBEPOYHAas
paborta

301
Kab

Becena/ ompoc

18.12
18.12
19.12
19.12
20.12
20.12
21.12
21.12
22.12

17

O30H. AI0TpONHS KACTIOPOAA.
Bo3znyx u ero cocras.

[IpakTukym

301 xab

Pemenue 3amau

25.12
25.12
26.12
26.12
27.12
27.12
28.12
28.12
29.12

18

Bognopon.. CoiicTBa 1 mprMeHEHHE
BOJIOPOAA

[IpakTukym

301
ka0

Pemenue 3amau

15.01
15.01
9.01
9.01
10.01
10.01
11.01
11.01
12.01

19.

XVMHYECKUE CBOWCTBA U IPUMEHEHUE
Bozbl. Bosta-pactBopurens. PacTBopsl.

301 ka6

Becena/ ompoc

O©CONOO U, WNRPROONOUIRRWNRPEPIOONOOUOTAWNRPROONOUIARWDNREPIOONOOOTEA WN R

22.01
22.01
16.01
16.01
17.01
17.01
18.01
18.01
19.01
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20

IIpakTnyeckas padora Ne2 no teme
«IIpuroToBiieHre pacTBOPOB COJIEH C
ONpeAeICHHON MacCOBOM J10J1eH
pacTBOPEHHOTO BEIIECTBA»

[IpakTukym

301
Kab

29.01
29.01
23.01
23.01
24.01
24.01
25.01
25.01
26.01

21

MaccoBas 107151 pacTBOPEHHOTO
BELIECTBA.

[IpakTukym

301 xab

Pemenue 3agau

5.02
5.02
30.01
30.01
31.01
31.01
1.02
1.02
2.02

22

KonnuectBo BemecTBa. Mosb.
MousipHas Macca.

[IpakTukym

301
ka0

Pemenue 3amau

12.02
12.02
6.02
6.02
7.02
7.02
8.02
8.02
9.02

23

Briuucienus ¢ uCcroiab30BaHUEM
HOHITHH «KOJIMYECTBO BEIIECTBA» U
«MOJISIpHAst Macca.

[IpakTukym

301 kab

Pemenue 3amau

19.02
19.02
13.02
13.02
14.02
14.02
15.02
15.02
16.02

24

3akoH ABoraapo. MomspHblil 00bEM
ra3zoB. OObeMHbBIE OTHOILICHHUS Ia30B
pU XUMHUYECKUX PEaKIHsIX

301
Kab

Becena/ ompoc

O©CONOO U, WNRPROONOUIRRWNRPEPIOONOOUOTAWNRPROONOUIARWDNREPIOONOOOTEA WN R

26.02
26.02
20.02
20.02
21.02
21.02
22.02
22.02
23.02

15




25

Oxkcuppl. 'napoxkcuasl. OCHOBaHUS

[IpakTukym

301 xab

Becena/ ompoc

4.03
4.03
27.02
27.02
28.02
28.02
29.02
29.02
1.03

26

XUMHYECKHUE CBOMCTBAa OCHOBAHUM.
AMdoTepHBIE OKCHUJIBI U THIPOKCHIBI

[IpakTukym

301
Kab

Pemenue 3agau

11.03
11.03
5.03
5.03
6.03
6.03
7.03
7.03
15.03

27

Kucnortsl.
XUMHAYECKHAE CBOUCTBA KHUCIOT

[IpakTukym

301 xab

Pemenue 3amau

18.03
18.03
12.03
12.03
13.03
13.03
14.03
14.03
22.03

28

Con.
XMUMHYECKHE CBOMCTBA COJIEN

301
ka0

Becena/ ompoc

25.03
25.03
19.03
19.03
20.03
20.03
21.03
21.03
29.03

29

IIpakTyeckas padora Ne3
«Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4
1o Teme «OCHOBHBIE KJIACCHI
HEOPTaHUYCCKUX COGHHHGHHﬁ)}

[IpakTukym

301 ka6

O©CONOO U, WNRPROONOUIRRWNRPEPIOONOOUOTAWNRPROONOUIARWDNREPIOONOOOTEA WN R

1.04
1.04
26.03
26.03
27.03
27.03
28.03
28.03
5.04

16




30

Knaccudukanusa XuMHuuecKux
AJIEMEHTOB.

301
Kab

Becena/ ompoc

8.04
8.04
2.04
2.04
3.04
3.04
4.04
4.04
12.04

31

[lepuonnueckuii 3akon /. W.
Menneneesna.

301 xab

Becena/ ompoc

15.04
15.04
9.04
9.04
10.04
10.04
11.04
11.04
19.04

32

[Teproauueckas Ta0IHMIIA XUMHUYICCKHX
3JIEMEHTOB.

[IpakTukym

301
ka0

Pemenue 3amau

22.04
22.04
16.04
16.04
17.04
17.04
18.04
18.04
26.04

33

QHGKT]I)OOT]Z)I/IHaTeHBHOCTB XHUMHUYCCKUX
QJICMCHTOB.

[IpakTukym

301 kab

Pemenue 3amau

29.04
29.04
23.04
23.04
24.04
24.04
25.04
25.04
3.05

34

OcHOBHbBIC BUJIBI XUMHYECKOM CBS3H.

[IpakTukym

301
Kab

Pemenue 3amau

O©CONOO U, WNRPROONOUIRRWNRPEPIOONOOUOTAWNRPROONOUIARWDNREPIOONOOOTEA WN R

6.05
6.05
30.04
30.04
8.05
8.05
2.05
2.05
3.05
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35

CTreneHn OKUCIECHUS.

[IpakTukym

301 xab

Bukropuna

13.05
13.05
7.05
7.05
8.05
8.05
16.05
16.05
10.05

36

Pesepn

[IpakTukym

301
Kab

Konkypc o
peILIeHHIO U
COCTAaBJICHHIO
3a7aq

OCONOOOUOTPAARWNRFRPOONOUTDWDN P

20.05
20.05
14.05
14.05
15.05
15.05
16.05
16.05
17.05

Hroro

72
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