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Palouan nporpasva cocrasacna ma ocmone:

I DEACPATLNOTO FOCYAIPCTBCHIIOND O6PATOBITENLIONO CTANIPTA CPEANETO 0OIICIo obpaionaas, Ynepaadu npikaiom Minmcreperna obpasonanms 1
mayxn Poceniicxoif bemepaumn or 17 mun 2012 ¢, Ne 413 (¢ iasenenmsmm i gonomieiiami o1 29 ackabpa 2014 1., 31 acxabps 2015 v, 29 wons 2017
r.) = hupe/istandart.edurw/;
2. Xusus. 10—11 kaacen: PaGoune nporpassist k YMK O, €. FaGpuensia: yuehno-MerouMctkoe nocobine / cocr,
crepeorin, = M. : Mpoda, 2015, - 187, [5] c.;
Vuelnme:

1) Fadpnensn O.C. X YreayGoemaii yponens, 11 knace: ywe6ung ans odieoGpaioBaTeatx oprumnagil, PesoMelonano Muuncrepcraom
npocsetnentit Poccuitexoit eacpawmn. / O.C. Tabpuensn, I T Jlcona, - M, : poda, 2019, - 397, [3] <. 1 ma,
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HOACHUTEJIBHASA 3AIINCKA

HopmaTHBHO-IIpaBOBbIe NOKYMEHThI, HA OCHOBAHHWM KOTOPLIX pa3padoTaHa padodasi nporpamma:
1.OEJIEPAJIbHBIM TOCYJIAPCTBEHHBI OBPA3OBATEJIbHBI CTAHJAPT CPEJIHETO OBIIETO OBPA3OBAHUS. VYTBepkKIeH NpHKa3oM
MununctepcTBa obpazoBanus u Hayku Poccutickoit @enepammm ot 17 masg 2012 1. Ne 413 (¢ u3MeHEHUSIMH U AOTIOTHEHHISIME OT: 29 nekabps 2014 r., 31 aexadbps 2015 r., 29
utoHs 2017 r.) - http://standart.edu.ru/;
2. Xumust. 10—11 knaccer: Paboune nporpammel kK YMK O. C. I'abpuensna: yaeono-metoandeckoe nocooue / coct. T.J. ['amOypuesa. — 3-e u3za., crepeotu. - M.
Hpoda, 2015. — 187, [5] c.;
3. OcHoBHas o0Opa3oBaTenbHas porpamma cpeanero odmero oopaszosanns MbOY MupnoBckodCIII Ha 20 — 20 y4eOHBIi TOS;
4. IloctanoBnenue [ aBHOTO TocyAapcTBEHHOTO caHuTapHoro Bpaua Poccuiickoit @enepannn «O0 yTBep)AeHUN CaHUTapHBIX npaswi U HopM Canllun 1.2.3685-21
«"'urueHnvecKre HOpMaTHBBI U TPEOOBAHUS K 00CCIIEYCHHIO 0€30IaCHOCTH U (MjIK) O€3BPEIHOCTH IS uesioBeKa (DakTOpoB cpeipbl ooutanus» oT 28.01.2021 r. Ne2;
5. CaHUTapHO-3IMIEMHOIOTHYECKHUE TPEeOOBaHUS K YCTPOICIBY, COAEP)KAaHHIO M OpraHu3aluu paboThl 00pa30oBaTeNbHBIX OpPraHU3alUNd U JOPYruX OOBEKTOB
counanbHON HHQPACTPYKTYPHI IS A€TEH U MOJIOZIC)KH B YCIOBHAX PacIpoOCTpaHeHuUs] HOBOM KopoHaBupycHo nHpekuun (COVID-19) 3.1/2.4.3598-20;4.
6. Yueonsiii mman MBOY Mupnosckoii Clll Ha 20 —20_ y4eOHBIH Toz.

[pu yxyJieHnn 3MueMAOIOTHYECKON CUTYaIlu Ha TEPPUTOPUH Y IIbSTHOBCKOW 00J1acTH, pabodasi mporpaMma Ifejaarora Moxet ObITh UCIIOJIb30BaHa U TIPH MEPEeXojie
Ha O0y4YCHHE C TPUMEHEHHEM JUCTAHIIMOHHBIX 00Pa30BaTEILHBIX TEXHOIOTHIA.

HNnadopmanus 00 yueOHO-MeTOAUYECKOM KOMILJIEKCe JJISl peaju3anuu padodeil MporpaMmMsl
1. Tabpuensa O.C. Xumusa. YrayOneHHBIH ypoBeHb. 11 Kiacc: y4eOHHMK I 00IIeoOpa3oBaTeNbHBIX OpraHu3anuil. PexomeHmoBaHo MUHHCTEPCTBOM
npocsernienus Poccutickoit @eneparuu. / O.C. I'adpuensn, I'. I'. JIsicora, - M. : mpoda, 2014. — 397, [3] c. : un.

IlnauupyveMble npeaMeTHLIE Pe3VJLTATHLI OCBOCHHS VIeOHOro npeaMera«XumMus» B 11 KJacce:

JIn4HOCTHBIE:

y oOygatomuxcs 6yayT cOpPMHPOBAHBI: POCCHHCKAs TpakIaHCKas MACHTHIHOCTh, MATPHUOTH3M, TYBCTBO TOPAOCTH 32 POCCHHMCKYIO0 XMMHYECKYI0 HAyKy, TYMaHW3M; HPaBCTBEHHOE
CO3HAaHHUE U TOBE/ICHNE HAa OCHOBE YCBOCHHS OOIIEYENIOBEUECKIX [IEHHOCTEH, TOJIEPAHTHOTO CO3HAHMA M MOBEJICHHUS B IMOJUKYJIBTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH THAJIOT C
JIPYTUMH JTIOBMH, JOCTATATh B HEM B3aUMONOHMMAHHS, HAXOAUTH OOIIHE e W COTPYAHUYATH U MX TOCTH)KEHHUS;yCBOCHNE TIPABIII HHIAWBHIYaIbHOTO U KOJUIEKTUBHOTO 0€301acHOTO
MOBE/ICHUS B YPE3BBIYAMHBIX CUTYalMAX, YTPOXKAIOMIMX XKU3HU U 3[J0POBBIO JIOJEH; MOHATHE 3HAYUMOCTH €CTECTBEHHO-HAYUYHBIX 3HAHUU B MOBCEJHEBHOW >XWU3HU, MPOMBIIJICHHOCTH,
CEJILCKOM XO35HCTBE, TEXHUKE, MCIWIMHE, JJIsl PCUICHUS NPAKTHYCCKUX 3a/a4, YMCHHS HAaXOIUTh B3aUMOCBS3b MEXIY HM3Y4acMbIM MATCpUAIOM U Oyaymied mnpodecCHOHATbHON
JICSITEIbHOCTHIO; YMEHHIE TPAMOTHOTO OOpAIllCHHsI C BEIIECTBAMH, C JAOOPATOPHBEIM 000PYIOBAHHUEM M HATPEBATEIBHBIMH MPUOOPAMU B XUMHUYCCKOH 1a00paTOpHu U B OBITY B COOTBETCTBUH C
MPaBUIAMHU TEXHUKH OC30MACHOCTH; MOHUMAHKE U MIPUHSTUE IICHHOCTH 3I0POBOTO M OE30MaCHOr0 00pa3a )KU3HU.

y 00y4aromuxcss MOTYT OBbITb C(QOPMHPOBAHBI:IOHUMAHKUE CBSI3M MEXIY LEIBI0 MU3YyYCHHS XUMHUH M TE€M, UL Yero 3Ta IIeJb OCYIIECTBISACTCS, TOTOBHOCTh K OCO3HAHHOMY BBIOOPY
JANbHEHIe 00pa30BaTeNbHON TPACKTOPUHUIIN TPYIOBOH NEATCIBHOCTH, LEIOCTHOC MHPOBO33PCHUE, COOTBETCTBYIOIIECE COBPEMEHHOMY YPOBHIO DPa3BHTHS HAYKH U OOINCCTBEHHOM
MPaKTHUKH, YIUTHIBAIOIIEE COMMAIBHOE, SI36IKOBOE, TYXOBHOE MHOT000pa3ie COBPEMEHHOTO MHPa; YBAXKEHHIE K CBOEMY HapOIy, IyBCTBO OTBETCTBEHHOCTH Iepe]l PommHO, ropnocTy 3a CBOM
Kpaif, cBoto Pomuny, mpomnmioe u HacTosIee MHOTOHAIMOHAIBHOTO Haponaa Poccum, yBakeHHe K TOCyIapCTBEHHBIM CHMBoJIaM (Tep0O, ¢uar, TuMH); (OpMHUpPOBaHNE YBAXXEHUSI K PYCCKOMY
SI3BIKY KaK TOCYJapCTBEHHOMY sI3bIKY Poccwiickoit ®Denepaiiuu, SBISIOMIEMYCS OCHOBOW POCCHHUCKONW WICHTUYHOCTH W TJIaBHBIM (DaKTOPOM HAI[MOHAIHHOT'O CaMOOIIpEaeTCHHS; YyMEHUE
YIPaBIATH CBOCH MMO3HABATEIBHON IEATEIFHOCTHIO, TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CaMOOOpa30BaHMIO, HA MPOTSHKEHUN BCEH KI3HI, CO3HATEIHFHOE OTHOIICHHE K
HETIPEPHIBHOMY 00pa30BaHMIO KaK YCJIOBHIO YCIEUIHOM Mpo(eCCHOHAIBHON W 0OIIECTBEHHON NeATSIHHOCTIIIPHHATHE U peasTn3alisl IEHHOCTEH 3710pOBOT0 M Oe30I1acHOTO 00pa3a KHU3HH,
HETIPUSTHE BPEIHBIX NPUBBIYCK (KypeHHS, YIIOTPEOICHHUS aJKOToJs M HAPKOTHKOB) Ha OCHOBE 3HAHUI O TOKCHYECKOM M HApKOTHYECKOM JEHCTBHH BEIIECTB;IOTOBHOCTH W CIIOCOOHOCTH
00yJaromuxcs K CaMOBOCITUTAHUIO B COOTBETCTBUHU C OOINCYETOBEYCCKMMHU LICHHOCTSIMH U HJCallaMH TPaXKIAHCKOTO 00IIecTBa, MOTPEOHOCTh B (DU3UUECKOM CaMOCOBEPIICHCTBOBAHUH,
3aHATUSAX CIIOPTUBHO-03I0OPOBHUTEIBHON JEATENBHOCTHIO, NMPUHITHE W pPealu3alus LEHHOCTCH 370pOBOr0 M 0e30macHOro oOpasa >KW3HHU, OCpeKHOE, OTBETCTBEHHOE M KOMIICTCHTHOE
OTHOIIICHHE K COOCTBEHHOMY (D)U3UYECKOMY M IMCUXOJOTHUYECKOMY 3J0POBBIO;IOHMMAHUE CIUHCTBA CCTCCTBCHHO-HAYYHON KAapTHUHBI MUPA; YMCHHS OTBETCTBEHHOT'O OTHOILICHHS K yueOe,




FOTOBHOCTh M CIIOCOOHOCTH K CaMOpa3BUTUIO U CaMOO6paSOBaHI/IIO, CaMOCTOATCIIBHOCTL B HpHOGpeTCHI/II/I HOBBIX 3HAaHHH H yMeHI/Iﬁ, HaBBIKOB CaAMOKOHTPOJIAI U CaAMOOHUCHKHN;0CHOBBI
JKOJIOTHYECKOM KYJIbTYPHI, COOTBCTCTBy}OHICﬁ COBPEMCHHOMY YPOBHIO 9KOJOTMYECKOTO MBIIUJICHUS.

MeTanpeaMeTHble:

Pecynamuenvie

oOyyaronmuecs Hay4aTcs:cCaMOCTOSTENILHO (GOPMyIHPOBATh LIENH, 3aJaBaTh NapaMeTphl H KPHUTEPHUH, 110 KOTOPHIM MOXHO ONPENENUTh, YTO IeIb JOCTUTHYTA; OLCHUBATh BO3MOKHbIE
HOCIEICTBHUS IOCTHIKEHHs IOCTABJICHHOHN LEJNH B ACSATSIBHOCTH, COOCTBEHHOW JKM3HM M JKU3HH OKPYKAIOIIMX JIOJEH, OCHOBBIBAsSCh Ha COOOPaXKEHWSAX ITHKH M MOpPAJd; CTaBHTh H
(bopmynupoBaTh COOCTBEHHBIC 3aJa4 B 00PA30BATEIBHON ACSITEIBHOCTH U JKHU3HEHHBIX CHUTYalMsX; paboTaTh MO IUIaHY; BBIMOJIHATH 3aaHHs MO ONPEICICHHOMY alrOpHUTMY ACHCTBHI;
IUIAHUPOBAThH BPEeMsl BHIIIOJIHEHHS 3a/laHUH; CPABHUBATh CBOM JICHCTBHUS C STAJOHOM H,IIPH HEOOXOIUMOCTH, CAMOCTOSTEIILHO KOPPEKTUPOBATH OIIHOKH.

oOyyaromuecs I0JayJaT BO3MOXKHOCTh HAYYHTHCS:0LIEHUBATh PECYPCHI, B TOM YHCIIE BpeMs U Npyrue HeMaTepuabHbIe PecypChl, HEOOXOAUMBIE ISl JOCTHKEHHS IIOCTaBICHHON 11eNu;
BBIOWpATh MyTh JOCTHIKCHMS LENH, [UIAHUPOBATh PEIICHHE MOCTABICHHBIX 3a7ad, ONTHMH3UPYS MAaTCpUajbHbIC M HEMAaTepHANIbHBIC 3aTpPaThl; OPTaHW30BBIBATH I(P(EKTUBHBIA MOUCK
pecypcoB, HEOOXOAMMBIX Ul AOCTHXKCHHS MOCTaBICHHON LENH; OCYLICCTBISATH CaMO- M B3aHMOKOHTDPOJb IPOLECCa BBIMTOJIHCHHUSI KCIEPUMEHTA M KOPPEKLHIO CBOCH NesITeNbHOCTH;
CaMOCTOSTENBHO OGOPMIIATE OTYET, BKIIOYAIOIINH ONHMCaHUe SKCIEPUMEHTa, ero Pe3yJbTaTOB M BBIBOJOB; CONOCTAaBIAThH MOJTYYCHHBIH PE3yiIbTaT NEATeIbHOCTH C IIOCTaBICHHOH 3apaHee
LeJIBION, IIPH HEOOXOAUMOCTH, KOPPEKTHPOBATh CBOH OIINOKH CAMOCTOSTEIIBHO.

Iloznasamenvhoie

oOyuyaromyecs HaydaTcs:ONpeACsITh CYINICCTBEHHBIC NMPU3HAKKA OOBEKTAa; OCYIICCTBISTh KAaYECTBEHHOC M KOJIMYCCTBCHHOE OIMMCAHHUE KOMIIOHEGHTOB OOBEKTa; MOHUMATh U
WHTEPIPETHPOBATH MHPOPMAITHIO, TPEICTABICHHYI0 B TaOJWYHON (hopMe (ACHEKT CMBICIOBOTO YTEHHS); OCYIIECTBISATH CpaBHEHHE, CO37aBaTh OOOOIICHHS, YCTAHABINBATH aHAJIOTHH,
KJIaccu(UIMPOBATh, JENaTh BBIBOJBI, MOJNydaTh WH(GOPMAIMIO W3 PA3JIMYHBIX HCTOYHHKOB, CTPYKTYpPHpPOBATH M TNPEoOpa30OBBIBATh €€ W3 OAHONH (GOPMBI B APYTYIO, B TOM YHCIE C
npumeHenneM cpeactB UKT; uckate U HaXoauTh 0000IICHHBIE CIIOCOOBI PEHICHUS 3a]]a4, B TOM YHCIIC, OCYIICCTBIATh Pa3BEPHYTHIN MH(OPMAIIMOHHBIA MONCK W CTABUTH HA €r0 OCHOBE
HOBBIe (yueOHBIC W TO3HABaTEIbHBIC) 3aJadui; HMCIIONB30BaTh 3HAKOBO-CHMBOJIHYECKHE CPEICTBA U PEHICHHS y4eOHBIX M MO3HABATEIBHBIX 33/1a4; OMPEACIATH BHUABI KITaCCH(UKAINN:
€CTECTBEHHYIO M MCKYCCTBEHHYIO; BBIXOAWTH 32 PaMKH Y4eOHOTO NpeaMeTa M OCYIICCTBIATH IEJICHAIIPABICHHBIM MOWCK BO3MOXXHOCTEH IS IIMPOKOTO TEpeHoca CPENCTB U CIIOCOO0B
JIeHACTBUSL.

00yyJaromuecs moyJaT BO3MOXKHOCTE HAYYUTHCS KPUTHUYCCKH OICHUBATH M MHTCPIIPETUPOBATh MHOOPMAIIMIO C Pa3HBIX MO3UIMK, pPACIO3HABATh M (PUKCHPOBATH MPOTHUBOPECYHUS B
MHPOPMAIMOHHBIX HMCTOYHHUKAX; CTPOWUTH JIOTMYECKHE PACCYKICHHS;, YCTaHABIWBATh HPUYNHHO-CIICACTBEHHBIC CBS3HM;, CTPYKTYPHpPOBATH 3HAHHS, COCTABITH CIIOKHBIM IUTAaH TEKCTA;
CO3/1aBaTh MOJICIH C BBIJCICHHEM CYIICCTBCHHBIX XapaKTEPUCTUK OOBCKTA M MPEACTABICHUEM HX B MPOCTPAHCTBEHHO-TPAQHUUYCCKOW M 3HAKOBO-CHMBOJIHYCCKOW (hOpMe;IpeaCTaBIATh
UHQOPMALIMIO B BUAC TAaOJHUIl, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM 4mcie ¢ nmpuMeHeHueM cpenctB MKT; BBIMONHATE mpsMOe JNEIyKTHBHOE J0KA3aTENILCTBO;CAMOCTOSTEIILHO MPOBOIUTH
SKCIIEPUMEHT U OCYIICCTBIIATE HaOIIoneHNs; GOPMYyITHPOBATH BEIBOIBI.

Kommynuxamuenoie

o0yyJaromuecsl Hay4aTcs:0CyIECTBISTh JICIOBYH0 KOMMYHHKAIIUIO KaK CO CBEPCTHHKAMHU, TaK U CO B3POCIBIMU (KaK BHYTPH 00pa30BaTEIbHOM OpraHU3alny, TaK U 3a €€ MPEICIaMu),
NOJ0UPaTh MAPTHEPOB LIS ICIIOBOW KOMMYHHUKAIIUM UCXOJIS M3 COOOPaXKCHHUN PEe3yIbTATUBHOCTH B3aUMOJICHCTBUS, & HE TMYHBIX CUMITATHIT, TIPU OCYIIECTBICHUH TPYIIIOBOI PabOThI OBITH
KaK pyKOBOJHWTEINIEM, TaK M YJICHOM KOMAaHIBI B Pa3HBIX POIsiX (T€HEpaTop WACH, KPUTHK, HCIIOTHHUTEb, BEICTYIIAIONIIH, SKCIIEPT U T..I.); KOOPIMHUPOBATEH U BHITIOJIHATH PadOTy B YCIOBHIX
PCATLHOT0, BUPTYAIBHOTO U KOMOMHHAPOBAHHOTO B3aMMOJCHUCTBHSI, PAa3BEPHYTO, JJOTUYHO M TOYHO HM3JIAraTh CBOI TOYKY 3PCHUS C UCIIOJIb30BAHHEM aJICKBATHBIX (YCTHBIX U MHACHMCHHBIX)
SI3BIKOBBIX CPEJICTB;

oOyuJaromuecs moyJaT BO3MOXHOCTE HAYYUTHCA:CTPOUTH PEUCBBIC BHICKA3BIBAHWS B YCTHOH M MHCHMEHHOW (popme; BEIpakaTh M apryMEHTHPOBATH JUYHYIO TOUYKY 3PEHHS; BECTH
JUaJioT ISl BBISIBJICHHS Pa3HBIX TOUYEK 3PEHMS Ha PacCMaTpPUBAEMyIO MH(OpPMAINIO; aJeKBaTHO BOCIPHUHUMATH COOOIICHUS O00YyJaroIIuXCs; Paclo3HaBaTh KOH(PIUKTOTCHHBIE CUTYAIlUH H
MPEIOTBPAIIaTh KOHQIUKTH O WX aKTHBHOW (ha3bl, BRICTPAMBAThH JCIOBYIO M 00pa30BaTEIbHYI0 KOMMYHHKAIHIO, W30eras IMYHOCTHBIX OLIEHOYHBIX CYKICHHH; COTJIACOBBIBATH MTO3UIIMU
YIIEHOB KOMaHMIBI B Tporecce padoTel HaJ OOMMM IPOAYKTOM; MPEACTABIATh IyOJHMYHO PE3yIbTaThl MHIAWBHUAYAIFHOW M TPYIIOBOM AEATENBHOCTH, KaK Iepesa 3HAKOMOW, Tak M Iepen
HE3HAKOMOM ayauTopuel; moadupaTs MapTHEPOB IS EJIOBOM KOMMYHHKAIIWH, UCXOAS M3 COOOPaXCHHWH pe3yJbTATHBHOCTH B3aMMOACHCTBHS, a HE JUYHBIX CHMIATHH; BOCHPHWHHMATH




KPUTHYICCKUEC 3aMCUaHUs KaK peCypcC COOCTBEHHOI'O pa3BUTHA; TOUYHO U €EMKO (bOpMyJ'IPIpOBaTI) KaK KpUTUYCCKHUE, TaK U OHOGPHTCHLHLIG 3aMC4YaHus B aipeC APYIrux HIOL[eﬁ B paMKax HCHOBOﬁ
06pa30BaTem,H0ﬁ KOMMYHUKAIWH, n3oerast IpHU 5TOM JIMYHOCTHBIX OHECHOYHBIX Cy)KHCHPIﬁ;CTpOHTL S(b(l)CKTI/IBHOC COTPYAHUYECCTBO € YUUTCIIEM U OAHOKIIACCHUKAMMU.

IIpenmerHsIe:
BbinyckHUK Ha yriIy0JIeHHOM yPOBHE HAYYMTCH:

COCTABJIATh MOJICKYJSIPHBIE M CTPYKTYpHbIe (OPMYJbI HEOPraHHYECKHX M OpPraHMYECKMX BEIIECTB KaK HocuTeled HH(GOpPMALMK O CTPOCHHM BEIIECTBa, €r0 CBOHCTBAaX M
NPUHAIIKHOCTH K OIPE/ICICHHOMY KJIACCY COeIMHEHHIA;

OOBSICHATH TIPUPOAY U CIIOCOOBI 0Opa30BaHUsT XUMUYCCKOW CBSI3U: KOBAICHTHOH (ITOJISIPHOM, HEMOJISPHO# ), MOHHOW, METAJLTHYECKOM, BOJOPOTHOMN — C IIETBIO OMPEICICHUS XUMUICCKON
AKTUBHOCTH BCIIICCTB;

XapakTepu30BaTh (PU3NICCKUE CBOWCTBA HCOPTAHNUCCKUX U OPTaHMYCCKUX BEIECTB U YCTAHABIUBATH 3aBUCUMOCTh (PU3MUYCCKIX CBOMCTB BEUICCTB OT THIIA KPUCTAIUTMYCCKON PEIICTKH;

XapaKTepU30BaTh 3aKOHOMEPHOCTH B M3MCHCHUH XUMUYECKHUX CBOMCTB MPOCTHIX BEIECTB, BOJOPOIHBIX COCMHEHUH, BRICIINX OKCUIOB U THAPOKCUIOB;

NPUBOJIUTh MPUMEPhl XMUMUYECKUX PEAKIUI, PACKPHIBAOIINX XapaKTCPHBIC XUMHUYCCKUEC CBOWCTBA HCOPraHMYECKHUX M OPraHMYCCKHX BEUICCTB H3YYCHHBIX KJIACCOB C IEIBI0 HX
uaeHTH(GUKAIIT 1 00BICHEHUS 001aCTH IPUMEHEHUS,

yCTaHAaBJIMBaTh 3aBUCUMOCTh CKOPOCTH XHMHYECKOH peakiMd M CMEIICHHS XUMHYECKOro PaBHOBECHS OT Pa3IUYHBIX (DAKTOPOB C LIENBIO ONPENENICHNs] ONTUMAIBHBIX YCIOBHM
NPOTEKAHUsI XUMUYECKUX IIPOLECCOB;

yCTaHABJINBaTh TEHETHYECKYIO CBSI3b MEXAY KiaccaMy HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB JUJI 00OCHOBAHMUS MPUHIIMITHAIBHOW BO3MOXKHOCTH MOJYYCHHS HEOPTaHUYECKHX U
OpPraHUYeCKUX COSIUHEHHI 3a/IaHHOTO COCTaBa M CTPOCHUSI;

NoAOUpaTh PEareHThl, YCIOBHUSI M ONPECISITh MPOIYKThI PEaAKIHi, TO3BOJSIIOIIMX PEai30BaTh Ja00OPATOPHBIC U POMBIIIICHHBIE CIIOCOOBI MOTYYSHUsI BXKHEHIIIMX HEOPTaHUYECKUX U
OpPraHUYECKUX BEIICCTB;

OIPENeNIATh XapaKTep CPeibl B Pe3yiIbTaTe TMIPOJIM3a HEOPraHWYCCKUX W OPraHMYCCKUX BEIIECTB W MPHBOIMTH NMPUMEPHI THAPOIH3a BEUICCTB B ITOBCETHCBHOMN KU3HHM YEJIOBEKA,
OHMOJIOrNYeCKUX OOMEHHBIX MPOIECCaX U MPOMBINUICHHOCTH;

MPUBOJIUTH MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIMIA B TIPUPOJIC, MPOU3BOJACTBEHHBIX MPOIIECCaX U KU3HEACATCIILHOCTH OPTaHU3MOB;

00OCHOBBIBATh MPAKTHYCCKOE MCIIOIH30BAHUE HEOPTAaHMYCCKIX M OPIraHUYECKHUX BEUICCTB U MX PEAKIMN B TIPOMBIIUICHHOCTH U OBITY;

BBIMOJIHATh XMUMHUYCCKHH JKCIICPUMEHT MO PACHO3HABAHUIO W IOJYYCHHIO HCOPraHMYCCKUX M OPraHUYCCKUX BCIIECTB, OTHOCAIIMXCS K PAa3MYHBIM KJIACCaM COCIAMHCHHMA, B
COOTBETCTBHH C MPABUIIAMHU M IIPpUeMaMH 0€301acHOI paboThl ¢ XUMHYECKUMHE BEIIECTBAMHE U J1a00paTOPHBIM 000pYJ0BaHHEM;

UCIIONIb30BaTh METO/bl HAYYHOTO MO3HAHMS: aHAJIM3, CHHTE3, MOJCIUPOBAHIE XMMHUUYECKHX MPOLECCOB U SBJICHUN — MPH PEUICHHH y4eOHO-HCCIIEI0BATEILCKUX 3a/1a4 [0 U3Yy4YCHHUIO
CBOMCTB, CII0OCOOOB MOJIyYCHUS] U PACIIO3HABAHHSI OPTaHUYECKHUX BEIIECTB;

BJIaJIETh MTPaBUIIaMH 0€30MaCHOT0 00pAIleHHs C EAKUMH, TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMH OBITOBON XHUMUM;

OCYLIECTBIISITh MOUCK XMMHUYECKON HH(POPMALIMH 110 HA3BAHUSIM, HICHTU(PHUKATOPAM, CTPYKTYPHBIM (POpPMYyJiaM BEILECTB;
BbINyCKHUK HA YIJIy0JJ€HHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYUTHCSH:

CaMoCmMosmenbHO NIGHUPOBAMb U NPOGOOUMb XUMUYECKUE IKCHEPUMEHMbL C COON0OeHueM npasuil Oe30onacHoll pabomel ¢ eewjecmeamu u 1a6opamopHuim 000pyO0eanuem,
ONUCHLIBAMb COCMOAHUE INEKMPOHA 8 AMOME HA OCHOBE COBPEMEHHBIX K8AHMOBO-MEXAHUUECKUX NPEOCMABICHULL O CINPOEHUL AMOMA 05l 00BbACHEHUS pe3yTbMAamos CNeKMpaibHO20 AHATU3A
sewecms; nPoSHO3UPOBAMb 803MONCHOCHIL NPOMEKAHUS OKUCTUNETbHO-80CCIMAHOBUMENbHBIX PeaKylll, 1eXCaux 8 0CHO8e NPUPOOHBIX U NPOUIBOOCTHEEHHBIX NPOYECCO8.

BBIIBUTATh M TIPOBEPATH SKCHEPUMEHTATBHO THIOTE3Bl O pe3yibTaTaX BO3IACHCTBHSA pPAa3MUYHBIX (AKTOPOB HA HM3MEHEHHE CKOPOCTH XHMMHYECKOH peakIiH;HCII0Ih30BaTh
nproOpeTeHHbIe 3HAHKS ISl AKOJOTHYECKH T'PaMOTHOTO MOBEACHHA B OKpYXKaloIIeH cpele;MOHMMATh HEOOXOAWMOCTh COONIONEHHS NpEeANMCaHuH, MpeUlaraéMbIX B WHCTPYKIHMAX IO
HCTIOJIE30BAHUIO JIEKAPCTB, CPEICTB OBITOBOH XUMHUH.

PaGouas mporpamMma coJlepXUT HEKOTOPBIe M3MEHEHHS 1 HE B ITOJIHOM 00beMe COOTBETCTBYET aBTOPCKOM MpOrpamMMe.

Coaep:kaHue yueOHOIo npeamMera

Tema 1. Ctpoenue atoma (10 4)
Amom — croocnas wacmuya. JlokazatenbCcTBa CIIOKHOCTH CTPOCHHS aTOMa: KaTOTHBIE U PEHTTEHOBCKHUE JIydH, (oT0dh(DEKT, paarnoakTuBHOCTh. OTKPBITHE 3JICKTPOHA,
MPOTOHA U HelTpoHa. Monenu ctpoeHust aroma (Tomcona, Pesepdopna, bopa). Makpomup u mukpomup. KBaHTOBO-MexXaHHUYECKUE TIPECTABIICHYSI O CTPOCHUU aToMa.



Cocmosnue anexmponos 6 amome.HykioHbI: NpOTOHBIMHEWTpOHBI. Hykmunael. M3o00apsiumnzoromnsl. KBaHTOBO-MeXaHWYECKUETPEACTABICHUAONIPHPOAEITICKTPOHA.
[MoHsATHE0021eKTPOHHOHOPOUTATHHAIIEKTPOHHOMOO TAKE. Ksanmosvieuucna:anagnoe, opboumanvroe(nobounoe), MASHUMHOEUCNUHOBOE.
IIpaBuazamoTHeHUAIHEPTreTHIECKUXYPOBHEHHOPOUTATICHANIEKTPOHAMH. IIpyHIMOIMUHUMYMa’HEPTUH, sanpemllaynu, npasuioXynoa, npasunoKneukosckozo.
OIEeKTPOHHBIEKOH(DUTYPAIHHATOMOBHUOHOB. OCOOCHHOCTHIIEKTPOHHOT OCTPOSHUAaTOMOBXPOMa, MU, cepedpaunsp.

Dnexmpounvie KOHQUYpayuu amomos Xumuueckux nemenmos. ATomusle opOuTamn. CxeMmbl 3JEKTPOHHOTO CTPOEHUs aToMOB. [lopsimok 3amoHEeHUs! SIEKTPOHHBIX
opOutaneii B atome. CocTaBlieHE DJICKTPOHHBIX KOHPUTYpamii aTOMOB XMMHUYECKUX 3JeMeHTOB 1-4-ro mepnoaoB. «[IpoBam» 3IIeKTpOHOB. DJIEKTPOHHAS KIACCH(PUKAIINS
3IIEMEHTOB (S-, p-, d-, f-37emMenTsl). DnekTpoHHbIe hopMynbl. ['paguueckue aeKTPOHHBIE POPMYJIBL.

Banenmmuvle 603M0ACHOCIU amMOMO8 XUMUYECKUX dlleMeHmo6. BajleHTHbIE HIIEKTPOHbI. BaleHTHBIE BO3MOXHOCTH aTOMOB XMMHYECKHX 3JEMEHTOB, O0YCIIOBICHHBIC
paznuaHbIMA (akTopaMu. CpaBHEHHUE TMOHATHIA «BAJIEHTHOCTBY U «CTETICHb OKHCIICHUS.

Ilepuoouueckas cucmema xumuyeckux snemenmos [[. M. Menoeneesa 6 ceeme yuenus o cmpoenuu amoma.llpennocbuikuoTKpeITHALlepronnyeckoro3akoHa.
OtkpeiTuesakona. [lepBasdopmynuposkallepuonnueckorosakona. CrpykrypallepuonndeckoiicucreMpraieMeHToB. COBpEMEHHBICTIPEACTABICHUIOXUMUYECKOMJIEMEHTE.
Bropasdpopmymuposkallepriognyeckoro3akona. [lepuomuyueckasicucreMancTpoeHrnearoMa. DOU3HUECKUICMBICTIIOPSIKOBOTOHOMEPAdJIeMEHTa, HOMEPOBIPYITBIUTIEPUO/IA.

INeproandeckoen3MEeHEHHECBOHCTBIICMEHTOB: paamycaaToMma, AIIEKTPOOTPUIATEILHOCTH.
[IpuurHBIM3MEHEHUAMETATUTNIECKUXNHEMETAIITMNYECKUX CBOMCTBIEMEHTOBBI PYIIIIAXUIIEPHOIAX, BTOMUUCIIEUBOOIIBILIUXUCEEPXOONLULUX.
OcobennocmucmpoenusamomosakmuHOUOO 8UNAHMAHOUOOB. Tpetbsipopmynuposkal [eproanieckoro3akoHa.
3nauennelleproamyeckorozakonaunllepnoandecKonCHCTEMBIIIIPa3BUTHIHAYKUUTTOHUMAHISIX MMU Y €CKOMKapTHHBIMHPA.

Hemoncmpayuu. ®otodpexT. Karonneienyun (27eKTPOHHOITY4EBBICTPYOKN), MOJICTTUAICKTPOHHBIX00IaKOB (opOuraneii)pazTMuyHONRPOPMEL.

PaznmnunpieBapuanTeiTabmunl lepnonnyeckoricucteMpixumuieckuxaieMeHToB/l.  M.MenneneeBa.  OOpa3ubIIPOCTHIXBEIIECTB,  OKCHIOBUTHAPOKCHIOBIICMEHTOB  3-
TOTNEPUOIAHIEMOHCTPAIIUSIIXCBONUCTB.
Konmponvuas paboma Nel o teme: «CTpoeHHE aToMay

Ilnannpyemble pe3yJibTaThl H3y4YeHUS 110 TeMe.
Oobyuaromuiics HAYUYUTCS:

- ApryMeHTHpPOBAaTh CIIOXKHOE CTPOCHHE aTOMa KaK CHCTEMBbI, COCTOAIIEH U3 SIpa U JIEKTPOHHON 000JIOUKH; XapaKTepH30BaTh YPOBHU CTPOEHHMS BemecTBa. ONUCHIBATE YCTPOMCTBO U
paboty Boisbmioro aapoHHOTO KoJutaiepa. HaxomuTs B3aUMOCBSI3M MEXKIY IOJIOKEHHEM dJIeMEHTa B mepuoandeckoit cucreme J[. Y. MenneneeBa u ctpoeHreM ero atoma. CocTaBisTh
JIEKTPOHHBIE M AIEKTPOHHO-rpadudeckue (GpopMymibl aToMOB s-, p- U d- smeMeHTOB. OTHOCHTh XMMHYECKHE 3JIEMEHTHl K TOMY WJIM MHOMY JJIEKTPOHHOMY cemeiicTBy. IIpencraBmarh
pa3BUTHE HAYYHBIX TEOPHUH MO CIMpPaNN Ha OCHOBE TPEX GopMyanpoBok [leprnoamdeckoro 3ak0Ha ¥ OCHOBHBIX HAIPaBICHHH Pa3BUTHS TEOPHH CTPOCHUS (XMMHUYECKOTO, JIEKTPOHHOTO U
NPOCTPAaHCTBEHHOI0). XapaKTepru30BaTh POJb NPAKTHKNA B CTAaHOBJICHWH M Pa3BUTHH XUMHYECKOW TEOPHH. APryMEHTHUPOBATh YyBCTBO FOPJIOCTH 3a JOCTIKCHHSI OTCYECTBEHHOW XUMHHU H
BKJIaJl POCCUMCKUX YUEHBIX B MUPOBYIO HayKy.

OO0yuarommiicsi MOJYYHT BO3MOKHOCTh HAYUHThCSI:ONMCHIBATh M XapaKTepHu3oBaTh CTPYKTypy [leproandeckoil tabnuupl xumuueckux snementoB Jl. V. MenneneeBa (kopotkast popma);
00001IaTh MOHATHS «aTOM», «XHUMHYECKHUH DJIEMEHT», «U30TOIbBI», «aTOMHAs JJIEKTPOHHAs OpOUTAJb», «IIOJUMEPBI», «IIIACTMACCHI», «BOJOKHA», «S-OpOUTAIbY», «p-opOuTaib», «d-
OpOUTAIIBY, «AIIEKTPOOTPHLIATEIEHOCTDY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMUECKOE MOJICIIMPOBAaHHE; KiIacCH(PUIMPOBaTh OOBEKTHI U SIBJICHUS; YCTaHABIMBATH IPUYMHHO-CJIEICTBEHHBIE CBSI3H, IPOBOAUTDH HAOJIIOICHUE; [TOTy4aTh
MH()OpPMALMIO U3 Pa3INYHBIX HCTOYHUKOB, CTPYKTYpPHPOBATh M MPEOOPa30BIBATh €€ U3 OAHON (OPMBI B APYTYIO, B TOM 4ucie U ¢ mpuMeHeHueM cpeacts MKT; dopmymmuposats nens ypoka
U CTaBUTh 3a/1a4d, HEOOXOIWMBIEC A €€ JOCTIDKCHUS, INIAHUPOBATh CBOIO JEATEIHLHOCTh M NPOTHO3HMPOBATH €€ PE3YNIbTAThl; pab0TaTh B COOTBETCTBUH C H3YUCHHBIMH AJTOPUTMaMH
JEHUCTBUH, CBEPSITH CBOM ACHCTBHUS C LIENBIO M, NP HEOOXOAMMOCTH, KOPPEKTUPOBATh OIIMOKH CAMOCTOSATENIBHO; OCYIIECTBIISATh CpPAaBHEHHE M KIaCCH(MKAIMIO, CO3aBaTh 000O0IICHNS,
yCTaHaBJIMBAaTh AHAJIOTHUHM, [ENaTh BHIBOABL, IIAHUPOBATH BPEMs BBINOJHEHUS 3aJaHWI; BIAJCTh HABBIKAMH CAMOKOHTPOJIS, CAMOOLICHKH, IPUHATHUS PEIICHWH W OCO3HAHHOTO BHIOOpA B
y4eOHON ¥ TIO3HABATENBbHOW AEATEIBHOCTH; (POPMHPOBATH TOTOBHOCTH M CIIOCOOHOCTH K CaMOPa3BUTHIO M CaMOOOPa30BAHHUIO, CAMOCTOSTEIBHOCTh B NMPHOOPETEHWM HOBBIX 3HAHUH U
YMEHHIA; CIIeI0BaTh MPABMWIIAM ITOJIb30BAaHHS XUMHUYECKOH MOCYI0H 1 1a00paTOpHBIM 000PYAOBAHUEM; MOTYyYaTh XUMHUECKYIO HH(OPMAIMIO U3 Pa3INIHBIX HCTOYHUKOB; BECTH JHAIOT AJIS
BBISIBJICHHS PAa3HBIX TOYEK 3PEHHUS] HA pacCMaTpHBacMyI0 MH(OPMAIMIO; CTPOUTh PEUeBbIC BBHICKA3bIBAHUS B YCTHOM U MHUCHMEHHOH (hopMe; BBIpaXaTh U apryMEHTHPOBAThH JIMUHYIO TOUKY
3peHus;



NMOHUMATh 3HAYUMOCTL €CTCCTBCHHO-HAYYHbIX 3HAHUI B HOBCCHHGBHOﬁ JKU3HU, TCXHUKEC, MCIULIMHEC, NJId PCUICHUS MPAKTUYCCKUX 3aad; HAXOAUTh B3aUMOCBA3b MCKAY U3Yy4YaCMbIM
MaTtepuajioM U 6y}.'(yHI€I7[ HpO(l)eCCPIOHaJ'II:HOfI JACATCIbHOCTBIO; IOHMMATh CBA3U MCKAY LECJIbI0 U3YYCHUSA XUMUU U TEM, IJId Y€ro 3Ta LECJIb OCYHICCTBIACTCS, q)OpMHpOBaTI) 9KOJIOT'MYECKYIO
KYJbTYpY U YMCHUA I'PAMOTHOTI'O o6pameH1/m C BCIICCTBAMU B XUMHUYECKON J'Ia60paT0pI/II/I unB GI)ITy.

HCII0Jb30BATh HpﬂOﬁpeTeHHLIe 3HAHUA U YMEHUSA B rlpalcrw{eucoﬁ JeATeJILHOCTH U MOBCEeTHEBHOM KU3HU JJIsI:

o 00BSICHEHNS! XUMHYECKHX SIBICHUI, IPOMCXOIAIINX B IPUPOAE, OBITY M Ha MPONU3BOJICTBE;

o 9KOJIOTHIECKH TPAMOTHOTO TTOBEICHISI B OKPY KAIOIIEH Cpee;

o OIICHKH BIIMSHUS XUMHYECKOTO 3aTPA3HEHHS OKPY>KAIOIIeH Cpebl Ha OPraHU3M YeIOBeKa U APYTHE KUBBIC OPTaHU3MBI;
o KPUTHYIECKOI OIIEHKH JOCTOBEPHOCTH XUMUIECKOH HH(OpMAIHH, TOCTYTAIONMIEH U3 Pa3HBIX HCTOYHUKOB.

Tema 2. CTpoenue BemecTBa (22 4)

Xumuueckas — cea3v.  Eoumas  npupooa  xumuuecxou  ceésasu.  I1oHATHEOXMMHYECKOHCBSI3UKAKIPOLIECCEB3aMMOICHCTBUSATOMOBCOOPA30BAHUEMMOIIEKY I,
HMOHOBUPAJIUKAJIOB. BuasixuMn4yecKouCBsI3U. AMOp(HBICUKPHCTAIIHYECKUEBEIICCTBA. HMoHHasixuMruuecKkascBs3b. JMMOILHBIIMOMEHTCBS3H.
CRoIiCTBaBEIICCTBCHOHHONKPHCTATTMIECKORPETIICTKOM.

KoBaneHtHascBs3b.  MeTOIBAICHTHBIXCBA3EHBOOPA30BAHUUKOBAICHTHONCBSA3U.  DJIEKTPOOTPHUIATEILHOCTEUPA3HOBUTHOCTUKOBAICHTHOHCBA3UITO3TOMYTPH3HAKY:

noJsipHasimHenonspHast. CriocoOnepeKphIBaHUAIIEKTPOHHBIXOPOUTATICHNKITACCUPHUKAIINAKOBAICHTHBIXCBSI3EHITOATOMYTIPU3HAKY : c- u - CBS3H.
KpaTHOCTBKOBaICHTHBIXCBA3EHUUXKIIACCU(DUKAIIUATIOITOMYIPU3HAKY :OJUHAPHAS, JBOWHASAUT. J. MeXaHu3MbIOOPa30BaHUSIKOBAIICHTHONCBA3H: OOMEHHBIHUIOHOPHO-
aKUENTOPHBIA.  OCHOBHBIECBOUCMBAKOBANCHMHOUCEA3U:  HACLIYAEMOCMb,  HANPAGICHHOCMb,  OUNOJbHLIUMOMeHm.  [lonapHOCMbCEA3UUNOIAPHOCTHOMONEK) DL

KpucrannmaeckoecTpoeHUEBEIIECTBCOTUMTUIIOMCBSI3U, HX(U3NIECKUECBONCTRA.
MeTaninueckascBI3bHee0Co0eHHOCTH. PU3NIECKIECBONCTBAMETAIOBKAK(D YHKIIUAMETAIIMYECKONCBI3HMME TA/UTNICCKOUKPUCTAITHYCCKOMPEIIETKH.
BonoponnascBsazpuMexann3Meeo0pa3zoBaHus.  MeXMOJEKyIIpHASIHBHY TPUMOJIEKYIAPHAsIBOJOPOAHBIECBS3H.  (DHU3MUeCKnecBOMCTBaBEIECTBCBOIOPOTHONCBA3HIO.
BuonoruueckaspoinbBoI0POTHONCBI3UBOPT aHU3AUUCTPYKTYPOHUOTIOTMMEPOB.

Banoepsaanvcososszaumoodeticmaue. Opuenmayuonnoe, UHOYKYUOHHOEUOUCNEPCUOHHOEB3AUMOOEUCTNEUEMENCOYMONEKYAAMU.
Yenosnocmuvpazoenenusigeusecmenomunamcesisu, eOUHAINPUPOOAXUMULEeCKOUCEA3U.
Tubpuousayus AMOMHBIX opoumanetl u eeomempus monexyn. TeopusruOpuaAn3atuuUOmmarKu8aHUAEANeHMHBIXNAP.

TuneIruOpUIN3auUAICKTPOHHBIXOPOUTAICHUT€OMETPUSOPTAHNICCKUXHHEOPT aHUIECKIXMOJICKY T,

Teopusa cmpoenus xumuueckux coeourenuti A.M. Bymaeposa.

[IpenrnochuIKNCO3IaHUATEOPUUCTPOCHUSIXUMUICCKUXCOSTMHCHUN: pabomuinpeoutecmeennuxkoeA. M. Bymaeposa(PK. b. [dioma, ©. Benep, lll. @. JKepap, . A.
Kexyne), chesnecrectBoucnbiTareneiisr.lneitepe. JInyHOCTHBIEKaUECTBAA. M.
Bytnepora.OCHOBHBIETIONOKEHUATEOPUMXUMUIECKOT OCTPOCHUSAOPraHIMYECKUX COETMHEHUHICOBPEMEHHONTEOpUNCTPOCHHS.
N3omepusBopranudeckoiiureopeanuyeckoxuMun. B3anMHOEBIMSIHIEaTOMOBBMOJIEKYIaXOPTaHH Y€ CKUXHHEOPraHUIeCKUX BEIIECTB.

OCHOBHBICHAINPABICHUAPA3BUTHATCOPUUCTPOCHUSIOPTaHNUECKUXCOSAMHECHU T (3aBUCUMOCTHCBOMCTBBEIIECTBHETOIEKOOTXUMHUECKOTO,
HOMOTHXAJICKTPOHHOTOUIIPOCTPAHCTBEHHOTOCTPOCHMS ). UHIYKITMOHHBIHME30MepHBINA(PhekTh. CTepeoperyIsspHOCTb.

Jluanekmuueckue ochogvl obwHocmu 08yx eedywux meoputl xumuu. lleprommueckorozakonall. M.MenneneeBanteopurcTpoeHUIA. M. byTiepoBaBcTaHOBICHIH
(paboTHIPEAIIECTBEHHUKOB, HAKOIICHUE(AKTOB, y4aCTHEBChE3aX, PYCCKUUMEHTAIUTET), Mpejcka3annu (HoBbIeaNneMeHTEHI—(Ga, Se, (GEMHOBBICBEIIECTBA—H30MEPHI)
UPa3BUTHH (TPUPOPMYTUPOBKH).

IHonumepwr  opeanuueckue u Heopeanuyeckuellomumepsl. OCHOBHBIE TIOHSATHS XUMHH BBICOKOMOJEKYJSPHBIX COEIMHEHHUH: «MOHOMEp», «IIOJIIUMEpY,
«MaKpOMOJIEKYJIa», «CTPYKTYpPHOE 3BEHO», «CTEICHb IOJIMMEPHU3AIUN», «MOJEKyJspHas Macca». CrocoObl TONY4YCHHS MOJUMEPOB: PEaKIUU TOJIMMEPH3AUA |
nosukoHAeHcau. CTpoeHue TOJIMMEPOB: TeOMeTpHUecKas (popMa MaKpOMOJIEKYI, KPUCTAILTMYHOCTh U aMOP(HOCTh, CTEPEOPETYIAPHOCTh. [lonuMepsl opraHuYecKue 1
Heopranndeckune. Kayayku. Ilnactmaccel. Bosjokna. buomonnmMepsr: 6eIkyd W HyKJIEHMHOBBIE KHCIOThI. HeopraHwmueckue moinmMepsl aTOMHOTO CTPOEHUS (aJUIOTPOITHBIE



MOIU(HUKALNH YTIepoa, KPUCTAUTMYECKUN KPEMHUM, CEJICH U TEJUTYp LENOYeYHOT0 CTPOSHHSI, TMOKCHI KPEMHHUS U JIP.) U MOJIEKYJISIPHOTO CTPOCHHUS (cepa IiacTuaeckas u
ap.).

Jlucnepcuvie cucmemwi.YUnctoie BemecTBa W cMmecH. Kimaccmdukanus XUMHYECKHX BemecTB 1Mo ductore. CocraB cMmeceil. PacTBopbl. PacTBOpMMOCTEL BemecTs.
Knaccugukanus pacTBOpoB B 3aBHCUMOCTH OT COCTOSIHHSI PACTBOPEHHOTO BEIIEeCTBa (MOJEKYJSIPHBIE, MOJIEKYJISIPHO-MOHHbIE, HOHHBIE). THIIBI PacTBOPOB MO COAEPKAHUIO
pacTBopeHHOro BemecTBa. KoHIeHTpalus pacTBOpoB.

[MonsaTHe «aucnepcHas cuctemay. Kimaccupukaims TUCTIEPCHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHOTO COCTOSHHS TUCIIEPCHOHHOW Cpelbl U JUCIEpCHON (a3bl, a
TaKXke Mo pa3Mepy dacTull. [ pyboaucnepcHble CUCTEMBI: AIMYIBCHH U CYCIIeH3WH. TOHKOANCIIEPCHBIE KOMIOUAHBIE CUCTEMBI: 3001 U Tend. D¢pdext Tunnana. Koarymsus B
KOJUTOUJHBIX pacTBopax. CHHEpPE3HC B TeNAX.

Pacuemnvle 3a0auu. 1. Pacdersl mo xummdeckuM (opmynam. 2. PacdeTsl, cBSI3aHHBIC ¢ TMOHATHAMH «MaccoBas JIOJIS» U «0O0BEMHAs JIOJS» KOMIIOHEHTOB CMeECH. 3.
Brruucienue MoJSIpHONM KOHIIEHTpAIMK PacCTBOPOB.

Lemoncmpayuu. MoaenuKpuCcTalNINIeCKUX PEIETOKBEIECTBCPA3TMUYHBIMTUIIOMCBSA3EHM. MonennMoneKkyapa3TInIHONreOMETPHIH.
MojenukprcTauinaeckuxpereTokanMasaurpadura. MoaenuMoeKy Tu30MepOBCTPYKTYPHOHUIIPOCTPAHCTBEHHOH30MEPHHU. MOJIETUKPUCTAIUINIECKUXPEIIETOKMETAIIIIOB.
Monennu3BO3AyIIHBIXIIIAPOB, OTPAKAIOIINETIPOCTPAHCTBEHHOEPACTIONOXKEHHUESP3-, Sp2-, sp- THOPUAHBIXOPOUTATIEHBMOJIEKYTaX0praHMIeCKUXHHEOPTaHIMYECKUXBEIIIECTB.

KomnexknusammactmMaccuBoiaokoH.  OOpa3lbIHEOPraHUIECKUXIIONIMMEPOB:  CEpBIIUIACTHYECKOH,  (ocdopakpacHoro,  kBapuauap.Mozaenumonexkynoenkosu/IHK.
O6pasupipaznruuHbIxcucTeMexuakoncpenoil. Koarymsuus. Cunepesuc. DddexrTunmans.

JlabopamopHvle onvimei.1. 3HAKOMCTBO € KOJUIEKIHUSAMHU MHUIIEBbIX, MEAUIIMHCKUX W OMONOTHYECKUX Teneil u 3o0jeil. 2. [lomydenne KOMIOWAHOTO pacTBOpa XJIOpHIa
xenesa (111).

Ipaxmuuecxas paboma Nel «3rotoBneHne MoAeeH MOJIEKYJ OPTaHUUECKIX U HEOPTaHMYECKHUX BEIIECTBY.

Ipaxmuueckas paboma No2 «Perienne 3KCIEpUMEHTATIFHBIX 33124 110 OMPE/IEICHUIO TUIACTMACC U BOJIOKOH.

Koumponvuas paboma Ne2 o reme: «CTpoeHHE BEIISCTBAY.

Ilnannpyemble pe3yJibTaThl H3y4YeHUS 110 TeMe.
Oobyuaromuiics HAYUYUTCS:

- APTyMEHTHPOBAThH CIOKHOE CTPOCHHE aTOMa KaK CHCTEMBI, COCTOSIIEH W3 sAApa M NEKTPOHHOH 00OJO0YKH; XapaKTepHU30BaTh YPOBHH CTPOCHHUS BemlecTBa. HaxoIuTh B3aMMOCBSI3H
MEXIy TOJIOKEHHEM 3JIeMeHTa B nepruoandeckoii cucreme JI. M. MenneneeBa u ctpoerneM ero aroma. CocTaBiIsTh SJIEKTPOHHBIE U 3JICKTPOHHO-TpadmdecKue GopMyibl aTOMOB S-, p- U d-
aeMeHTOB. OTHOCHTh XUMHYECKHE JJIEMEHTHl K TOMY WJIH HHOMY DJICKTPOHHOMY CEMEWCTBY. XapaKTepHU30BAaTh PO MPAKTUKA B CTAHOBIICHHWHM W PA3BHTHH XUMHYECKOH TEOPHH.
ApryMEeHTHPOBATH YyBCTBO TOPJOCTH 33 JOCTHKEHHUS OTEYECTBCHHON XUMHHX U BKJIAJ POCCUICKIX YIEHBIX B MUPOBYIO HAayKYy.

- XapakTepHu30BaTh pa3IUYHbIC BUIbI XUMHUUYECKOW CBA3U U THIIOM KPUCTAJUTUIECKO# peinéTku. OOBSCHATh CIUHYIO IPUPOIY XUMUYECKUX CBSA3CH. Y CTaHABIMBATH 3aBHCUMOCTh MEKIY
TUNIOM XAMHUYECKOM CBS3H, THIIOM KPUCTAJUIMYCCKON PEIIETKHA M (PU3MYCCKUMH CBOWCTBAMH BEICCTB. YCTAHABIMBATH MEKIPEIAMETHBIC CBSI3U C OMOJIOTHCH HAa OCHOBE PAaCCMOTPCHHUS
MIPUPOJIbI BOJOPOAHOM CBSI3U U €€ POJIU B OPTaHU3ALNU KUBOM MaTEpPHH.

- XapakTepu3oBaTh MOJUMEPHI KaK BBICOKOMOJIEKYJISIpHBIE cOeAMHEeHU. Pa3nuyaTh peakuuu nojiuMepu3aluu U noJukonaeHcanuu. OnuchiBaTh BaKHEHIINE MPEACTaBUTENH TIaCTMACC
Y BOJIOKOH U Ha3bIBaTh 00JIACTU MX MPUMCHEHUS. Y CTAHABJIMBATH CIIMHCTBO OPraHMYCCKON M HEOPTaHUYCCKOW XMMUHU Ha IPUMEPE HEOPraHMICCKHUX MOJIMMEPOB;

- XapakTepu30BaTh Pa3IMYHBIC THITBI JUCICPCHBIX CHCTEM Ha OCHOBE arperaTHOTO COCTOSHHS IHCICPCHOW ()a3bl U JAUCICPCUOHHOW Cpeibl. PacKphiBaTh pOJb Pa3iMYHBIX THUIIOB
JUCTIEPCHBIX CHCTEM B XKH3HH MPUPOAHE! 1 oOmecTBa. [IpoBonuTh, HAOMIONATH M ONMCHIBATH XUMHIYECKHI SKCIICPUMEHTC IOMOIIBIO POIHOTO S3bIKA U SI3bIKA XAMHH.

OO0yuamuiics: MOJYYUT BO3MOKHOCTh HAYYUTHCSI:ONIMCHIBATh U XapaKTepHU30BaTh CTPYKTypy [leproaudeckoid Tabnuibl xumMudeckux snemeHToB J[. M. MenneneeBa (kopoTkas ¢popma);
0000IIaTh TOHATHA «aTOM», «XHMHYECKHN DJIEMEHT», «HM30TOIBI», «aTOMHAS AJIEKTPOHHAS OpPOHTANbY», «IOJIMMEPH», «IUIACTMACCHD), «BOJIOKHA», «S-OpOUTaNby, «p-opOHTaNb, «d-
opOHTaANTBY, «ANEKTPOOTPHIATEIIEHOCTEY, «KOBAJICHTHASI HETIONSPHAS CBS3b», «KOBAJCHTHAS IOJISIPHAS CBS3b», «HMOHHAS CBS3bY», «BOJOPONHAS CBS3bY, «METAJIMUYECKAs CBA3bY», «MOHHAS
KpHCTaJUTMYECKasl PeIIeTKay, «aTOMHAs KPUCTAUTMIECKasi PEIIeTKa», «MOJCKYIIpHas KPUCTAUIMIECKas PEeIIeTKay, «METAIUITHIeCKasi KpUCTAJUINIECKas PeIeTKa; OTpaHNINBATh MTOHATHS
«XUMHYECKasl CBA3bY», «MOHHAS KPUCTAJUIMYECKAS PEIIETKa»;0NpeleaTh MOHATHS «INIACTMAcChD), «BOJIOKHA»; KIACCH(UIIMPOBATH IIONMMEPHI MO MPOHMCXOXKICHUIO Ha MPHUPOIHEIE,
UCKYCCTBCHHBIC M CHHTCTHYCCKHE, [0 WX OTHOIICHUIO K HArpEeBAaHHID HAa TEPMOPCAKTUBHBIC W TEPMOIUIACTUYHBIC, IO CIOCOOY IOJNy4CHHS HA MOJIMMEPU3AIMOHHBIC U
MOJIMKOHICHCAIIMOHHBIC, XapaKTePH30BaTh CHOCOOBI MOyYCHHSI MCKYCCTBEHHBIX MOJIMMEPHBIX MATCPHANIOB, UX CBOWCTBA M OOJIACTH MPUMCHCHUS; XapaKTePH30BaTh B3aUMOCBSI3b MEKIY



CprKTypOﬁ U CBOWMCTBaMH NOJIMMEPOB; MPUMCHATH 3HAHUA O KAYCCTBCHHBLIX PCAKNUAX IJIA PACIIO3HABAHUA PA3JIMYHBIX IJIACTMACC U BOJIOKOH; OITMCBHIBATH obyactu MPUMCHCHUA
CUHTCTUYCCKUX MOJIMMEPHBIX MATCPHUATIOB; 00BACHATH HCO6XOHI/IMOCTL yTuin3auuu nu BTOpI/I‘{HOﬁ nepepa60T1<M OBITOBBIX OTXOAO0B MJIsI COXpAaHCHUS MPUPOAHBIX PECYPCOB U COXpAaHCHUS
YHUCTOThI oxpynca}omel‘/i Cpeabl; pa60TaTL C J'Ia60paTOpHLIM 060pyHOBaHI/ICM 1 HarpeBaTCJIbHbIMU HpI/IGOpaMI/I B COOTBCTCTBUU C NNpaBWIaMH TEXHUKHU 6630HaCHOCTI/I; MMpOBOAUTH, Ha6.]'[IO,HaTL
M ONMCHIBATh XUMUYCCKUH OKCIIEPUMECHT C ITIOMOMIBIO €CTCCTBCHHOTO (pYCCKOFO nIn pOZ[HOI‘O) A3BIKA U A3bIKA XUMHUH,PCIIATh OKCIICPUMECHTAJIBHBIC X PaCYCTHBIC 3aJa49u 110 ,I[aHHOﬁ TEMEC,

HCII0JIB30BATh 3HAKOBO-CUMBOJIHNYCCKOE MOJCIINPOBAHUC, KHaCCI/Id)I/IL[I/IpOBaTB 00BEKTHI U ABJICHUA, YCTAHABJINBATH IIPUYNHHO-CIICACTBECHHBIC CBA3HU, IIPOBOANUTH Ha6H}OZ[CHI/IC; oJry4aThb
MHPOPMAIINIO U3 PA3IMIHBIX UCTOYHUKOB, CTPYKTYPUPOBATh U MPEOOPa30BHIBATE €€ U3 OAHOH (POPMBI B IPYTYIO, B TOM 4Hciie U ¢ puMeHeHneM cpencts UKT; popmymupoBats 11enb ypoka
U CTAaBUTH 3aaa4H, HCO6XO,Z[I/IMI>IC A €€ JNOCTHOKCHHA, TNIAHUPOBATh CBOKO JCATCIBHOCTH WM IPOTHO3UPOBATH €€ PEC3YJIbTATHI, pa6OTaTB B COOTBCTCTBHUH C HM3YUYCHHBIMU aJIrOpUTMaMU
JIEUCTBUH, CBEPSATh CBOM JICMCTBHUSA C IIETbIO W, IMPU HEOOXOIUMOCTH, KOPPEKTHPOBATh OIMIMOKH CaMOCTOSATEIHHO;0CYIIECTRBISATh CpaBHEHUE M KiacCH(HKAIMIO, cO3/1aBaTh 00OOIICHUS,
YCTaHaBJIMBATb aHAJIOTUU, ACJIATh BBIBOABI; IMJIAHUPOBATH BPEMS BbLIIIOJTHCHUA 3aﬂaHI/II7[; BJIaICTL HAaBbIKaMW CAMOKOHTPOJIA, CAMOOILICHKU, NPUHATUA peHIeHI/Iﬁ U OCO3HAHHOI'O BI)I60pa B
y‘i€6H0ﬁ M II03HABaTeIbHOU JACATCIBbHOCTU, (l)OpMI/IpOBaTI) FOTOBHOCTH M CIIOCOOHOCTH K CaMOpa3BUTUIO U CaMOO6pa3OBaHI/HO, CaMOCTOATCIBHOCTh B HpPIOGpeTCHI/II/I HOBBIX 3HAHHH U
yMeHPIﬁ; CJICA0BAaTh NpaBuiaM MOJIb30BaHU XHUMHAYECKOH HOCY[[Oﬁ u ﬂaGOpaTOpHLIM 060py[l0BaHI/I€M; MoJIy4yaTb XUMHUYCCKYIO HH(bOpMaHPHO 13 PA3JIMYHBbIX UCTOYHUKOB; BECTH AUAJIOT I
BBISBJICHUA PAa3HbIX TOYCK 3pCHUS Ha pacCMaTpUBACMYIO HH(bOpMaHPHO; CTPOUTH PEUYCBLIC BbICKA3bIBAHUS B yCTHOﬁ M TIHCBMEHHOM (I)OPMG; BbIpaXXaTb U apryMCeHTUPOBATH JIUYHYIO TOUYKY
3pEHUS;

NMOHUMATb3HAYUMOCTL €CTCCTBCHHO-HAYYHbIX 3HAHHUH B HOBCCHHGBHOﬁ JKU3HU, TCXHUKC, MCIAULUHE, N1 PCHICHUS IMPAKTUYCCKUX 3a/lav; HaXOAWUTb B3aUMOCBA3b MCIKAY U3Yy4YaCMbIM
MaTepHaaoM U Oynyield mpodecCHOHaATbHON NeATeIbHOCTHIO; TOHUMATh CBSA3M MEXIY IETbI0 U3yUEHUSI XUMUU B TeM, IS Yero 3Ta b OCYIISCTBISACTCS; (GOPMUPOBATH IKOJIOTHIECKYIO
KyJbTYPY U YMEHHUS TPAMOTHOTO OOpAaIeHus C BEIECTBAMHU B XUMHUYECKOH JTa0OPATOPHUH U B OBITY.

HCIO0JIHb30BAaTh NPHOGPETEHHbIE 3HAHUSI M YMEHHUsI B IPAKTHYECKO eSITeIbHOCTH M OBCEHEBHOM JKU3HHU JISL:
. 00BSCHEHUST XUMUIECKUX SBIICHUH, IIPOUCXOMANIUX B MIPUPOJIE, OBITY U Ha POU3BOJICTBE;
. 9KOJIOTHYECKH IPAMOTHOTO MOBEJICHHS B OKPYKAIOLICH cpe/ie;
. OLICHKH BJIMSIHUSI XUMUYECKOTO 3arpA3HEHUSI OKPY>KAIOIIEH Cpe/ibl Ha OpraHU3M 4YeJIOBEKa U IPYTUe KUBBIE OPTaHU3MBI,
L 0e30IaCHOr0 06paHleHI/I$I C T'OpPOYMMHU U TOKCUYHBIMU BCIICCTBAMU, J'[aGOpaTOpHI)IM 060pyHOBaHI/ICM;
° KpPITPI‘IeCKOﬁ OLCHKU JOCTOBCPHOCTHU XHUMHAYECKOH I/IH(l)OpMaIII/II/I, HOCTyHaIOHIeﬁ 13 pa3HbIX UCTOYHUKOB.
Tema 3. Xumuueckue peakunu (24 4)

Knaccugurayus xumuyeckux pearxyuii. IIoHITHCOXUMHUYECKOMPEAKITNY, OTIHYACECOTIACpHONpEaKInu. Pacujenienuesdep, mepmosoepublilcunmes, sA0epHbIUOOMEHN.
ATITOTPOTHBIEUTIONUMOP (PHBICTIPEBPAIIICHHUSIBETIIECTB.

KnaccudukanuspeakiiniiBHEOPraHUIECKOMX UMUHITOYHUCITYUCOCTABYyPEarUPYIONMUXBEIIECTB (Pa3IoKeHUs, COSAMHEHUS, 3aMeIleHYsI, 0OMeHa).

KnaccupukanusaxuMu4ecKuX peakImifBOPraHnIeCKONXUMUHU(TIPUCOCAMHEHNS, 3aMEIICHUS, OTIIEIUICHHUS, H30MEPHU3aIlHH).

KnaccudukaiuspeakininoreioBoMy3Gp hexry, 1mo()a30BOMYCOCTARY, MOYYaCTHIOKATAIM3aTOPA. O6paTuMBIeNHEOOPATUMBICPCAKITHH.
TunvipeazenmosunoHAMUEOMeXanUMaAXXUMU4eCKUXPeakyuti( LOHHOMUCBOOOOHOPAOUKATLHOM).

OKHCIUTETHLHO-BOCCTAHOBUTEIBHBICPEAKIIMUUPEAKIINY, Uaynue0e3n3MeHeHUSCTETICHEOKUCIICHUDIIEMEHTOB,
MeXMONEKYIISIPHBICHBHY TPUMOJICKY IS PHBICOKUCITUTEIEHO-BOCCTAHOBUTEIBHBICPEAKIINH. PeaknuuuciponopnoHUpOBaHNSI. MeToabIcOCTaBICHUSOKHCITUTENLHO-

BOCCTaHOBUTEIBHBIXPEAKIINN: METOADIEKTPOHHOT 00aTaHCAUMEeMOONOIYPeaKyull.

OCHOBHBICTIOHATHUIXUMUYECKOUTEpMOTHHAMUKH. [lepBoeHauaioTepmouHamMuky. TermmoBoidGheKTXUMIYECKOUpEaKITuy.

3akonl eccancnencTpusuzHero. Termiora (3HTAIBINA) 00pa30BaHUABEIIESCTBA. TepPMOXUMHIYECKUEPACUCTHI.

IToustuesnTponuu. Bropoenagaorepmoaunamuku. CeoboaaasyHeprusil no6ca. PacdeTsicaMonpon3BOIBHOTONIPOTEKAHUIXMMHUIECKOUPEAKITHH.

Ckopocmb XumMuueckux peaxyui.

[MpenmerxumuyeckoiiknaeTuku. [loHATHECKOpPOCTUXUMHUYECKOHpeaku. KuHeTH4eckoeypaBHEHHEPEAKITMMHKOHCTAHTACKOPOCTUXUMUYEeCKOHpeakmu, DakTopsl,
BIHUSIOMIMEHACKOPOCThXUMHIUECKOMpeaknu (MMPUpoaapearupyoIInXBEIeCTB, KOHIIEHTPAIUs, TEMIIEPaTypa, TIOBEPXHOCTHCONMPHUKOCHOBEHHUSBEIIIECTB).

[MonsTHEeOKaTAIN3aTOpAXHKATATTU3E. I'oMoreHHBIUT e TePOT CHHBIKATAIIH?3. DepMeHTHI. DepmeHmamugHbIIKAmanu3uecoMexanusm. Ilpomomopwi.
Kamanumuueckuesovl. Uneubumopul. Mexanuzmoeiucmeuskamaiuszamopos.



Obpamumocmp XUMUYECKUX — peakyul. Xumuueckoe  pasHosecue. OO0OpaTuMbIeXUMUYECKHEPEaKIIUU, I3MeHeHHEe Heprinl no0caBoOpaTuMoOMITpoIIecCe.
XuMmudeckoepaBHOBeCHeneroqnHaMuaeckuiixapaktep. KoncranraxumuaeckoropasaoBecus. [puamunlelllatense. CMeneHHEXUMIIECKOTOPABHOBECHS.

Onexmponrumuueckas ouccoyuayus. INEKTPOTUTHINHEIIEKTPONUTHL. DIEKTPOIUTUIECKASAUCCONALINS, MEXaHU3MINCCOINAIIMUBEIIECTBCPA3THIYHBIMABHIAMICBSI3H.
CHUITBHBICUCITA0BICAICKTPOITUTEI. CreneHpAnCConUanuee3aBUCUMOCTBOTPA3INYHBIX PaKTOPOB. Koncmanmaouccoyuayuu.llpouszsedenuepacmaopumocmu.
HonnoenpoussenenueBosl. [lonstuepH. BonopoansiiinokasaTens.

Tuoponus. IM'uaponm3kakoOMEeHHBIITPOIIECC. OO0paTUMBIMHHEOOPATUMBIUTHIPOIN30PraHTIECKUXNHEOPTaHUIECKUXBEIIIECTB. Iunponuscomneit.
lMunponn3opraHnYecKUXCOeTMHEHUMKAKX IMIYECKasi0CHOBAOOMEHABEIIECTB. Tunponn3ATdkakocHOBa3HEPTreTHIECKOTO00OMEHABKHUBBIXOpraHH3MaX.
T'uoponusopeanuueckuxcoeOuHeHUUBNPOMbIUIEHHOCMU(OMBIICHUENCUPOS,  NOTYUEeHUe2UOPOIUsHO2oChuUpmaum. — 0.). Y CHJICHUEHUIIO1aBICHUe00paTUMOTOTHAPOIIN3a.
3Hauenue2udporU3aBNPOMbIUUIEHHOCIMUUBDLINTY.

Pacuemmnvle 3a0auu.1. PacdeTsl Mo TEpMOXUMHICCKAM ypaBHEHUsIM. 2. Beraucienne termoBoro 3ddekra peakiuu 1mo TeruioTe 00pa3oBaHus pearupyonIinx BEeCcTB U
npoaykToB peakiuu. 3. Omnpenencaue pH pacTBopa 3amaHHONW MOJSpHOW KOHIEHTpamuu. 4. Pacder cpemHel CKOPOCTH peakiuU MO KOHIICHTPAIMSIM PEardpyrOIIuX
BEIICCTB. 5. BBIUMCIIEHHS € HCMONB30BAHUEM IOHATHUS «TEMIIEPATYpHBIH KodpduImeHT ckopocTu peakinuu». 6. HaxoxkIeHHe KOHCTaHThI PABHOBECHS PEaKIUH IO
PaBHOBECHBIM KOHIIEHTPAIMSIM U OTIPEAETICHIE NCXOAHBIX KOHIICHTPAIIHA BEIIECTB.

Lemoncmpayuu. AnnotponHsienpeBpauieHusicepeinpocopa. Peakimm, UAyIHecoOpa3oBaHUEMIasa, 0CaJIKaUTUBO/IBI. OKHCIUTETHHO-
BOCCTaHOBUTEILHBICPEAKIIMUBHEOPTraHNUECKOMXUMUH(B3aNMOICHCTBHEIIMHKACPACTBOPAMHUCOISTHONKUCIOTHIUCYIh(haTaMe I (ID)). OKHCITUTETHHO-
BOCCTaHOBUTEIbHBIEPEAKIIMUBOPTaHUIECKONXUMUHN (OKHCIICHIEa bAeTHIaBKapOOHOBYIOKHICIIOTY - peaknus«cepeOpsHoro 3epkana wimpeakmuscruapokcuiommend (I0),
OKHUCJICHUEITAHOJIaHAMETHOMKATAIIN3aTOPE ). N3y4eHne3aBuCUMOCTHCKOPOCTUXUMUYECKONPEaKIIMNOTKOHI[CHTPAI[UHBEIIECTB, TEMIIEPATYPHI
(B3auMOICHCTBUETHOCY Ih(haTaHATPHUICCEPHONKUCIOTON ), MOBEPXHOCTUCONPUKOCHOBCHUSIBEILICCTB
(B3anMOIEHCTBUECOISTHONKHCIIOTHICT PaHyIaAMHHITOPOIIKAMHATTIOMUHUSIITUITNHKA). [IpoBeieHneKkaTanuTnaecKnx peaknipasioKeHHAepOKCHIaBOI0PO1a, TOpeHHnsIcaxapa,
B3aUMO/JICUCTBUANOJAUATIOMUHUS. Koppozuskene3aBBogHOWCPEACCYPOTPOTTHHOMUOE3HETO. Hao6monenuecmenieHussxumuaeckoropasHosecusiscucreme: FeCls +
KSCNFe(SCN); + 3KCL

CpaBHEHUEITEKTPOIPOBOJHOCTUPACTBOPOBAIIEKTPOIUTOB. CMelIeHHepaBHOBECHSIMCCOMAIIMUACTA0BIXKUCIOT. MHINKATOphIMN3MEHEHUEMXOKPACKIBpa3HbIXCPEax.
HonHHbIEpeakINUNy CIOBUSIMXIPOTEKaHU. [ HaAponn3kapOoHaTOB, Cyiab(aTOBUCHIMKATOBIIEIIOYHBIXMETAJUIOB, HUTpatacBuHna (II) wiwmmHKa, XJIOpHIAaMMOHUS.
CepHOKHCTBIN(EPMEHTATHBHBIATHIPOITH3YTIICBOIOB.

Jlabopamopuvie onwvimsi.3. Paznoxenuenepoxcugasopoponacnomombiookcuaamenu (1) mkaranaser. 4. 3HakoMcTBOcKoUIeKUMeHCMC, comepiKalmxdH3UMBL. 5.
Peaxmym, uaymurecoOpa3oBaHNEMOCA KA, ra3amIiBOABLIIIOPTaHTIECKIX NHEOPTaHNIECKIXAIIEKTPOITUTOB. 6. PaznuunbIECTyYaUTHAPONTH3aCONEH.
HccnenoBanuecpe1bipacTBOPOBCIIOMOIILIONHIMKATOPHOMOyMary.

Tpaxmuuecxasn paboma Ne3 «CKOpOCTh XUMUYESCKUX peakinii, XHUMHYECKOE PABHOBECHUECH

Ipaxmuueckas paboma Ne4 «PereHne 3KCIEPUMEHTAITLHBIX 3a/1a4 110 TeMe «[ uapom3»

Konmponvuas paboma No3 o TeMe«XUMUIECKasT PEAKITUY

Ilnannpyemble pe3yJibTaThl U3y4YeHUS 110 TeMe.

Oobyuaromuiics HAYUYUTCS:

KnaccupuimpoBats XUMHYECKHE pEaKIUH 10 PA3JIMYHBIM OCHOBAaHUAM. XapaKTepPH30BaTh TEIUIOBOH A(PQEKT XUMHYECKHX pEakIii M Ha €ro OCHOBE pa3ludaTh 3K30- H
SHAOTEPMHUYECKHE peakiui. OTpakaTh TEIIOBOH 3(P(PeKT XUMIUECKNX peakuii Ha MIChME C TIOMOIIBI0 TEPMOXUMHUYECKIX ypaBHEHUH. [IpoBOINTE pacdEThI HA OCHOBE TEPMOXUMHUECKUX
ypaBHeHHH. XapaKTepu30BaTh CKOPOCTH XUMHUYECKOW peaknmuu M (PaKTOPhI 3aBHCHMOCTH CKOPOCTH XHMHYECKOH pEakIM OT MPHPOIBl PEarupyIOMINX BEIISCTB, WX KOHIICHTPAIUH,
TEeMIIepaTyphl, IUIOMAAH COPUKOCHOBEHHS BEUIECTB. XapaKTePHU30BaTh KaTalN3aTOPHl M KaTaln3 Kak CIOCOOBI yIIPaBIICHUS CKOPOCTHI0O XMMHUYECKOH peakiuy. Y CTaHABIMBATh HA OCHOBE
MEXTPEIMETHBIX CBsI3eH ¢ OmoJyorueit odinee, 0COOEHHOE U €TUHUIHOE 11 PEPMEHTOB KaK OMOJIOTHIECKUX KaTalln3aTopoB. PackpbeiBaTh posib GepMEHTOB B OpraHHU3AINH KU3HU Ha 3eMIle,
a TaKXKe B MHUIICBON U METUIIMHCKOM MPOMBIIUICHHOCTH.



XapakTepu30BaTh COCTOSHHS XMMHUYECKOTO PAaBHOBECHS M CHOCOOBI ero cMerieHus. [IpenckaspiBaTh HalpaBlICHHE CMEIICHHUS XUMHYCCKOTO PAaBHOBECHS NPU M3MCHCHUM YCIIOBHI
MPOBEACHUS 00PATUMOM XMMUYECKOI peakiuu. ApryMeHTUPOBATh BEIOOP ONTHMATBHBIX YCIOBHUIl MPOBEICHUS TEXHOJIOTUYECKOTO MPOIECCa.

XapakTepu30BaTh THAPOJIU3 KaK OOMEHHOE B3aMMOJICHCTBHE BEIICCTB C BOJOW. 3alMCHIBATh YPaBHEHUS PEAKIUN THIPOJIN3a PA3IUYHBIX COJCH. PaznuuaTte rUApOJH3 MO KaTHOHY H
anuony. IlpenckaspiBaTh PeakIuio Cpeabl BOJHBIX PACTBOPOB COJIeH, 00pa30BaHHBIX CHILHBIM OCHOBAHHMEM M CIIA00W KHCIOTOH, CJIa0BIM OCHOBAaHHMEM WM CHIILHOW KUCJIOTOW. PackphiBaTh
poas 00pPaTUMOTO THAPOIH3a OPTaHMYECKUX COSIMHEHWH KaKk OCHOBBI OOMEHA BEIIECTB B JKHMBBIX OpraHM3Max M oOpartmmoro ruapoim3a AT® kak OCHOBBI 3HEPreTHYECKOT0 OOMEHa B
JKUBBIX OpraHN3Max.

XapaKkTepu30BaTh OKHCIUTEIHFHO-BOCCTAHOBUTEIBHBIC PEAaKINN KaK IPOIECCH ¢ M3MEHEHHEM CTENEeHEH OKHCIICHHS 3JEMEHTOB BEIIECTB, YYACTBYIOIIMX B peaknnuu. COCTaBIATH
ypaBHernuss OBP ¢ moMo1pio MeTo1a 2JIeKTPOHHOTO OalaHca.

XapakTepHu30BaTh JEKTPOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN npouecc. [Ipencka3piBaTh KaTOJHBIE U aHOJHBIE MPOLIECCHl M OTPaXKaTh MX Ha MUChME YISl paciIaBOB M BOJHBIX
PacTBOPOB IIEKTPOJIUTOB. PackpbIBaTh MPAKTUYECKOE 3HAUCHHUE DIIEKTPOIU3a

[TnanupoBaTh, NPOBOIUTE HAOIIOAATH M OMKUCHIBATH XUMUUCCKUI IKCIICPUMEHT C TIOMOIIBIO POTHOTO SI3bIKA U SI3bIKA XMMUU C COOFOJICHIEM TPABUII TEXHUKU O€30IIacCHOCTH.

BBINOJHATE TECTHI, peliaTh 3a/a4d U YIOPaXHEHUS 1Mo TeMe. [IpoBOIUTh OIIGHKY COOCTBEHHBIX IOCTHIXKCHHU B YCBOCHUU TeMbl. KOppeKTHpOBaTh CBOM 3HAHUS B COOTBETCTBHU C
TUTAHUPYEMBIM PE3YJIbTATOM.

OOyyawmuiicss MOJyYAT BO3MOKHOCTh HAYUNTHCS:XapaKTCPU30BaTh M KIacCU(UIIPOBATH XUMHUUECKUC PEAKIIUHU, OTPEACIATh MPU3HAKU XUMHYCCKIX PEAKIMHA Pa3TUYHBIX THUIIOB,
MIPUBOINTH MPUMEPHI, TPON3BOANUTE BEIYUCICHIS 110 TEPMOXUMHUUYECKAM YPaBHEHUAM; KIACCH(DUITPOBATH XUMHUYECKIE PEAKIINH B HEOPTAaHMYECKOW M OPraHMYECKON XMMHUU II0 Pa3IHYHBIM
OCHOBAHMSM W yCTAHABINBATh CIEUM(HUKY THIIOB PEaKLHil 0T 00IIero yepe3 0COOCHHOE K eAMHUIHOMY; XapaKTepHU30BaTh CKOPOCTh XUMHYCCKON PEaKINU U €€ 3aBUCUMOCTh OT Pa3IUIHBIX
(hakTOpOB; XapaKTEpPHU30BaTh XUMHUUECKOE PAaBHOBECHE M €T0 CMEIICHUE B 3aBUCHMOCTH OT PasziIMYHBIX (PaKTOPOB; MPOTHO3MPOBATH YCIOBHS CMEIICHUS XUMHUYECKOTO PaBHOBECHS HA OCHOBE
npunaina Jle IlaTtenbeHa KOHKPETHBIX MpUMepax (CHHTE3 aMMHaka W3 a30Ta M BOJIOPO[a); IPOU3BOIUTE PACUETH IO XUMHUYECKUM (HOpMyIaM M YpaBHEHHSIM Ha OCHOBE KOJIMYECTBEHHBIX
OTHOIICHUH MEXIy YYaCTHHKAMH XMMHYECKHX DPEaKIuil; (OopMyIHpPOBaTh M OOBACHATH CYIIHOCTh W MEXaHH3M KaTajlu3a, MPUMEHEHHE KaTaJh3aTOpOB, MHTHOUTOPOB W (EPMEHTOB B
COBPEMEHHOM IIPOM3BOJICTBE, B MHIIEBOW NMPOMBIIUICHHOCTH, B MEAWIMHE, B IPOILECCaX XU3HEACATCIHPHOCTH OPTaHW3MOB; XapaKTEPU30BATH THIPONN3 KaK CHEUU(UIHBIH OOMEHHBIN
MPOLIECC U PACKPBIBATH €r0 POJIb B )KUBOW M HEKMBOH MPHUPOJE; OTIIMYATh MPOLECCHl TUAPOJIN3a OT MPOLECCOB TMApATAIMM; ONPEACTATh CTENEHH OKHCIEHUS XUMHUYECKHX JJIEMEHTOB B
COCJIMHCHUSX; PACCTaBJIATh KOA(P(GUIMEHTH B YPAaBHCHHSX OKHCIHTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIMi HAa OCHOBE METOJA JJICKTPOHHOTO OajaHCa; XapaKTepU30BaTh IJIEKTPOIH3 Kak
cnenu()UYHBIA OKHCIUTEIBHO-BOCCTAHOBUTENBHBIA MPOIIECC W OMPEICNIATh €ro MPAKTHYECKOE 3HAUCHHUE, XapaKTePU30BaTh KOPPO3UIO METAIUIOB KaK OKUCIUTEILHO-BOCCTAHOBUTEIHHBIN
IpOoIeCC M MpeiaraTh CIOCOOBI 3alUThI OT HEE; MPUBOIUTH MPUMEPHI OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PCAKIUA B MPHUPOJIE, MPOU3BOJICTBCHHBIX MPOLECCaX W JKU3HEACSITEIBHOCTH
OpPTraHU3MOB; MPUBOANUTH IPUMEPHl XUMUYECCKUX PEAKIIMHA, PACKPBIBAIOIINX OOIIME XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAUIOB M HEMETAJUIOB; BIIAJCTh MPABUIIAMH O€30MacHOTO
00OpalIeHUs C SIKUMHE, TOPIOYUMH U TOKCUYHBIMHU BEIIECTBAMH, CPEICTBAMH OBITOBOM XHMHU;

HCTIOJIE30BaTh 3HAKOBO-CHMBOJIMYECKOE MOACIHPOBAaHHUE; KIIACCH(PHUINPOBATh OOBEKTHI U SBJICHNUS; yCTAaHABIUBATD IPHYUHHO-CIICICTBEHHBIE CBS3H, IPOBOIUTH HAOIIOACHNE; TIOIYIaTh
MHPOPMALINIO U3 PA3IUIHBIX UCTOYHUKOB, CTPYKTYPHPOBATh U PeoOpa30BhIBATE €€ M3 OJHOI (OPMEI B APYTYIO, B TOM YHcie U ¢ npuMeHeHneM cpeactB UKT; dopmymmpoBaTs meib ypoka
W CTaBHUTH 3aJa4l, HEOOXOAWMBIC Ul €€ JOCTIKCHHS; IUIAHUPOBATH CBOIO JCATEIFHOCTH M NPOTHO3UPOBATH €€ PE3yiIbTaThl; PadOTaTh B COOTBETCTBHM C M3YUEHHBIMH aJTOPUTMAMU
JIEHCTBUH, CBEPATH CBOM JICHCTBUS C IENBIO H, TIPH HEOOXOAWMOCTH, KOPPEKTHPOBATH OIMIMOKH CaMOCTOSATENBHO; OCYIIECTBIISATh CPAaBHEHHE W KIACCH(HUKAIMIO, CO3MaBaTh 00OOIICHMS,
yCTaHaBIMBATh aHAJIOTWH, AEJAaTh BBIBOJBI, TUIAHUPOBATH BPEMs BBIOJIHEHHWS 3aJaHMIL;, BIaJeTh HABHIKAMH CAMOKOHTPOJIS, CAMOOIICHKH, MPHHATHS PEIICHWH W OCO3HAHHOTO BHIOOpa B
y4eOHOI W TO3HABaTEILHOU JCATEIBHOCTH; CICIOBATh MPAaBUIIAM MOJIb30BAHUS XMUMHUYCCKOH MOCYIOW U J1abOpaTOpHBIM O0OpYAOBaHHEM; MONydYaTh XUMHUYCCKYIO HH()OPMAIUIO U3
Pa3IMYHBIX UCTOYHUKOB; BECTH TUAJIOT JIJISl BBISBICHHS Pa3HBIX TOUYCK 3PCHHS HA pacCMAaTPUBAEMyI0 HH()OPMAIMIO; CTPOUTh PEYEBhIC BRICKA3bIBAHUS B YCTHOW M MUCHMEHHOHN (pOpME; BECTH
JIMAIOT ¥ YY4aCTBOBATh B JMCKYCCHU JJIsl BBIABICHHS Pa3HBIX TOYCK 3PCHUS HA PACCMATPHBAEMYI0 MH(POPMAIIMIO; BBIPAXKATh M aPTyMECHTUPOBATh JHYHYIO TOYKY; YCTaHABJIMBATH pabodne
OTHOIICHHUS B TPYIIIE, IUTAHUPOBATH O0IIKE CIIOCOOBI pa0OTHI;0CYIIECTBISATh YUCOHOE COTPYTHHYCCTBO C YUUTEICM U CBEPCTHUKAMMU;

MOHUMATh 3HAUUMOCTb €CTECTBEHHO-HAYUHbIX 3HAHUNA B MOBCEJHEBHOW XU3HU, TEXHUKE, MEIUIIMHE, Ul PEUICHUS MPAKTUYECKUX 3a/ay; HAaXOAUTh B3aUMOCBSI3b MEXAY M3y4aeMbIM
MaTepualioM u Oyayieil mpoeCCHOHAIBHOMN JeSITENbHOCTBIO; TIOHUMATh CBSI3U MEXY ICTbI0 U3YYCHUS] XMMHUU U TEM, JUIS YEro 3Ta IIeb OCYIIECTBIACTCS; (POPMUPOBATH IKOIOTUICCKYIO
KyJIBTYPY ¥ YMEHHS TPAMOTHOTO OOpaIIeHHs ¢ BEIIECTBAMA B XUMHUECKOH 1ab0paTopuu U B OFBITY.

HCIOJIb30BATH NPUOOpPETEHHbIE 3HAHUS M YMEHUS B MPAKTHYECKOI 1esITeIbHOCTH M MOBCeTHEBHOI )KM3HU AJIA:
00BSICHEHHNS XUMHYECKHX SIBICHHUH, IPOMCXOIAIINX B IPUPOAE, OBITY U Ha MPOU3BOJICTBE;
9KOJIOTHIECKH TPAMOTHOTO TTOBEICHISI B OKPY>KaIOIIEeH Cpeae;

OIICHKH BIMSHUS XUMHYECKOTO 3aTPA3HEHHS OKPY>KAIOIIeH Cpebl Ha OPraHU3M YeIOBeKa U APYTHE KUBBIC OPraHU3MEI;

[ ]
[ ]
[ ]
L4 06e30MacHOro 06pameHm{ C T'OpPIOYMMHU U TOKCUYHBIMU BCIICCTBAMU, J'[a60paTOpHI)IM 060pyHOBaHI/ICM;



L KpPITPI‘IeCKOﬁ OLICHKU JOCTOBCPHOCTHU XAMHYECKOU I/IH(l)OpMaIII/II/I, HOCTyHaIOIIIeﬁ 13 pa3HbIX UCTOYHUKOB.

Tema 4. BeurecTBa u ux cBoiicra (37 4)

Knaccugpurayus HeopeaHuyecKux sewecms. BelecTBanpoCThIEUCIIOKHEIE. bnaropoanbierassl. CpaBHHUTENBHASIXaPAKTEPUCTUKATIPOCTHIXBEIIECTB:
METAJJIOBHHEMETAIIIIOB, OTHOCUTEIBHOCThITOMKIIacCU(UKAIU. CII0KHBICBEIECTBA: OMHAPHBICCOCTUHEHSI (OKCHIIBI, TAIOTEHUIBI, CYIb(UIABIUT. 1.), TUAPOKCHUJIBI,COJIH.
TToHATHEOKOMIUIEKCHOMCOETUHEHUU. OcCHOBBIKOOPOUHAYUOHHOUMEOPUUCTPOECHUAKOMNLEKCHBIXCOCOUHEHUUA. Bepnepa.J[lonopHo-

aKLENTOPHOEB3aUMOICHCTBUEKOMILIEKCO00pa3oBaTeneiminraioB. KoopannanuonHoeuncaokoMILiekcooopaszoBarenss. BHy TpeHHIsIMBHEIHAAC(HEPAKOMILIIEKCOB.

JucconnanyusakoMIIEKCHBIXCOETUHEHUH. [IpuMeHeHMeKOMITIIEKCHBIX COEAMHEHUHBXUMUYECKOMaHAJIN3E€UBIIPOMBIIIUIEHHOCTH, UXPOJIbBIPUPOIE.

Knaccugpuxayusopeanuueckux sewecms. Knaccudukanusi OpraHMuecKUX BEIIECTB MO CTPOCHUIO YIIEPOJHOMIENH (aUMKIMYECKHE M LUKIMYECKHE, HACHIIICHHBIE U
HEHACBILICHHBIE, KapOOLMKIMUECKHE U TI'eTEPOLMKINYECKUE, apOMaTHUECKUE YIJIEBOJOPOJbI). YTJIEBONOPOAb! (AIKAHBI, AJKEHbI, AJKUHBI, IMKJIOAIKAHbI, ajJKaJUeHbI,
apeHbl, TaJOr€HONPOU3BOAHBIE YINIEBOLOPOAOB). DYHKIMOHANBHbBIE TIPYNNbl (TMIPOKCHIbHASA, KapOOHWIbHAs, KapOOKCHIbHAs, HUTPOrpyMNIla, aMUHOIPYINa) WU
KJIaccu(UKaIMs BEIIECTB M0 ATOMY MPHU3HAKY. [ emepo@yHKyuoHabHvle coeounenus. I emepoyuxauieckue coeOuHeHusl.

Memannvi. Ilonoxenne meramios B Ilepuoanyeckoit cucreme /. U.MenneneeBa. OcoOEHHOCTH CTPOEHUS aTOMOB U KpucTaiioB. [lomumopdusm. O6mmue pusnueckue
CBOHCTBa MeTa/u10B. PeppoMarHeTUKH, HapaMarHeTUKU U AUaMarHeTHKH.

ONEeKTPOXUMUYECKUI Psll HanpspKeHui MetamnoB. CTaHAApTHBIA BOAOPOIHBIN 3ekTpona. CTaHIapTHBIE JIEKTPOAHbIE NMOoTeHIMan bl OOmue XMMHUYECKUe CBOWCTBA
METAaJUIOB: B3aUMOJACHCTBHE C HEMETalJIaM{, BOJOW, OMHAPHBIMU COCAMHEHHUSMH, KUCIOTaMH, CONMsIMH. B3anmMoneiicTBue HEKOTOPBIX METAJUIOB C PAcTBOPAMH IIETOYCH.
B3anMopeiicTBHE aKTUBHBIX METAJIOB C OPTaHUIECKUMU coennHEeHUsIMHA. OCOOCHHOCTH PEaKITiii METAJJIOB ¢ a30THOM M KOHIICHTPHPOBAHHON CEPHON KHCIIOTOM.

Koppo3sus memannos.Ilonstue koppo3un. XUMHUUECKasl U 3JIEKTPOXUMHUYECKas KOPPO3HsI U CIIOCOOBI 3aLIUTHl METAIIOB OT KOPPO3HUH.

Obwue cnocobwl nonyuenus Mmemannos. MeTanbIBIpUpoIE. OCHOBHBIECTIOCOOBITONYYECHUSAMETAIIIOB (mupomeTamyprus, THIPOMETAIITYPTrHsl,
ANEKTPOMETAILTYPrHsl ). IIEKTPOIU3KAKOKUCIUTENTFHO-BOCCTAHOBUTEILHBIAIPOLIECC. DIEKTPOIU3PACIIABOBIIEKTPOIUTOB.
OJEeKTPOIU3PACTBOPOBIIECKTPOIUTOBCUHEPTHHIMUMAKTUBHBIMUJIEKTPOAAMU. M cros1b30BaHUENIEKTPOIN3aBIPOMBIIUIEHHOCTH. TIanveanuueckuesnemenmai.

Ipoyeccvinasnexmpooaxgeanveanuueckomanemenme. Axkkymyasmop. TonnugnviediemeHmsi.

Memannvr enagnvix nooepynn.lllenodnsie MeTautbl,o0mass XapakTepUCTHKa Ha OCHOBe mMoJjokeHus: B Ilepmommueckoiicucreme snementoB JI. M. MenaeneeBa u
cTpoeHus atoMoB. llomydeHnne, GU3MYECKHE W XMMHUYECKHE CBOWCTBA, IMPUMEHCHHE MIEIOYHBIX METAUIOB W WX COCIWHEHWH. bepriumnii, MarHui, meaodH03eMeTbHBIC
MeTaJUTbl, UX OOIas XapaKTepHUCTHKa Ha OCHOBe ToJjiockeHus B Ilepmommueckoit cucreme snemenToB JI. 1. MenneneeBa uctpoeHus atromoB. Ilonmydenne, pusndeckue u
XUMHUYECKHE CBOWCTBA, MPUMECHECHHE IIETIOYHO3EMEIbHBIX METAJIOB U UX COCIUHCHHA. ATFOMUHHN, CTPOCHUE aToMa, (PU3NYECKUE U XUMHYECKHUE CBOWCTBA, TIOJIYYCHUE U
MIPUMEHEHHE.

Memannvt nobounvix nooepynn.XapakTepuCTHKa METAJIOB IMOOOYHBIX MOATPYII MO HUX MOJIOKEeHUIO B Ilepuomnyeckoi cucreme snementoB J[. M. MenneneeBa u
CTPOEHUIO aTOMOB.

Menp: pusudeckre 1 XUMHUYECKHUE CBOWCTBA, MOYYCHUE U IPUMEHEHUE. BakHel e COeTMHeHUS ME/IH.

Ou3nvecKre 1 XMMUYECKHE CBOMCTBA, OMyUYeHHE U IPUMEHEHHE [TUHKA. XapaKTepUCTHKA BAKHEHIIINX COEANHEHUH (OKCHIa U THAPOKCUIA [TUHKA).

dusnveckre 1 XUMHUYECKUE CBOMCTBA, TIOMYUYCHHE U TPUMEHEHNE XpoMa. XapaKTePUCTHKA BaXKHEHIIINX COeAMHECHUH (okcHuaa uruapokcuaa xpoma (I11), nuxpomaros u
XpOMAaTOB MIEJIOYHBIX MeTAIOB). OCOOCHHOCTH BOCCTAHOBJICHUS IUXPOMATOB B 3aBUCUMOCTH OT CPEIbl pACTBOPOB.

dusnyeckre 1 XUMHIECKIE CBOMCTBA, MOTYyUCHHE U MTPUMEHEHHE Mapraniia. XapakTepHUCTHKa BAXKHEHIITNX COCTMHEHNN: OKCHIOB, THAPOKCUAOB, cojei. OcoOeHHOCTH
BOCCTAHOBJICHHUS IEPMAHTaHATOB B 3aBUCHMOCTH OT CPEJIbI PACTBOPOB.

Hememannwi. llonoxennenemeraiossllepuognyeckoiicuctemel. . Menneneesa. Oco6€HHOCTHCTPOCHUSATOMOBIUKPUCTAIUIOB. AJIIIOTPOIIHSL.

BbiaroposiHbierassi.

OKHCINTETHHBIENBOCCTAHOBUTEIHHBIECBOWCTBaHEMETAIUIOB. O01IIasIXapakTepUCTHKABOIOPOIHBIXCOSTUHEHUIHEMETAILIOB.
OO01masxapakTepUCTUKAOKCHIOBUTHIPOKCHIOBHEMETAIIIOB,



lanoreHsr. CTpoeHneaToMOBIaJOreHOB, MXCpaBHUTEIbHASIXaPAKTEPUCTHKA. CBoiicTBanpOCTHIXBEIECTBOOPA30BaHHBIXTaJIOT €HAMH.
OKHCINTENHHBIECBOMCTBAraIOTEHOB. [ 'alOTeHOBOIOPOABI, HMXCBOWCTBA, CpPAaBHUTEIbHASXAaPAKTEPUCTHKA. XJIOPHETOCOSAMHEHHUS, HaXOXKACHHUEBIIPHPOJE, IIOIyYEHHE,
CBOICTBa, IPUMEHEHIE. XJIOPOBOAOPOIUCOITHASKUACIOTA. XJIOPUABL. KuciopoonvlecoeduneHuaxXiopa.

XanbKOT€HBI. HaxoxxaeHnexucnopoaanceprIBIPUPOAL, MOJTY4E€HHUEUXBIPOMBIIICHHOCTUHIIA00PaTOPHH. CBoiicTBaKUCIOpOJANICEPHI:
AITIOTPONUANPUINIECKUECBONCTBAAIIOTPOITHBIXMOAN (D UKALTH; OKHCIIUTEIbHBIECBOUCTBAKICIOPOAaNCEPBIBPEAKIUIXCIIPOCTHIMUABEIIECTBAMHU.
BoccranoBurenbHbiecBOKCTBacepbl.  OKHCIEHHEKUCIOPOAOMCIIOKHBIXBEeCTB. OKHCIUTENbHBIECBOIICTBa030Ha. [IpuMeHeHnekucnopoiano3ona. [IpuMeHneHnecepsl.
CepoBo0poA, HAaXOXKICHUEBIPUPOJE, TONyUYEHHE, CTPOCHHUEMOJIEKYIBIMCBOUCTBA: (pu3nyeckuenxummuueckue. CepoBonopogHaskucioTaucyiabguasl. Oxcuncepsr (IV),
erocBoiictBa.  CepHuctaskucinotaneecond. CepHasKHCIOTa:  HPOMbIULIEHHOEHPOU3800CcmE0,  (PU3MIECKUENXUMUUECKUECBOMCTBA  (OKUCINTEIHLHBICHOOMEHHEIE).
IIpumeHneHneCepHOUKUCITOTEI. COTMCEPHONKHUCIIOTHI.

Azot. Haxoxnenuwesnpupone, momydeHne. CtpoeHnemomneKkynbl. OKHCIUTEN HBIENBOCCTAHOBUTEIHHBIECBOWCTBAA30Ta. [IpuMeHeHnea3oTa. AMMUAK: IONydeHHe,

CTPOCHUEMOJICKYJIHI, CBOMCTBa(OCHOBHBIC, PEaKIUUKOMITIIEKCOO0pa30BaHMS, BOCCTaHOBHTEIILHEIE, OKHCITUTEINbHEIE,
peaKIMruCcOpPraHNIeCKUMUBEIIECTBAMUNCYTIEKHCIBIMIa30M). ConnaMMOHUANUXTIPUMEHEHHE. Oxcuppiasora, UXCTPOECHUEHICBONCTBA. A3OTHasIKMCIIOTA:
MONTyYeHHE,CIMPOeHUeMOIeKYIbINCBOICTBA. HUTpaTHI, HXTepMUUecKoepa3noxkenne. PacnosnasanueHumpamosuuxIpruMeHEeHNE.

Docdop. Haxoxnenuesmnpupoze, MOJIy4CHHUE. Annmotpornusuu3nueCKuecBONCTBAMOIN(UKAIINH. OKHCIUTETHHBIECBOMCTBA(PEAKIIMUCMETAIIIIAMH)
WBOCCTaHOBUTEIbHBIECBOMCTBa)OChOopa(peakIMUCcTraioreHaMu, KHCIIOPOJIOM, KOHIIEHTPUPOBAaHHOWCEPHONNA30THOMKHUCIIOTAMH ). Oxcuadocdopa V).

DochOpHBIEKUCITIOTHITIXCOITH.

VYrinepon. Haxoxnenuesnpupone.  AutoTponusuduzmdeckuecBoiictBaMmonudukanuii  (moBTopeHue).  XUMHYSCKUECBOWCTBAYTIIEPOa:  BOCCTAHOBHUTEIBHEIC
(B3auMOIeHCTBHUECTATIOT €HAMU, KUCIIOPOIOM, Cepoit, a30ToOM, BOJOMH, OKCHJIOMMEIUN (1), KOHIICHTPUPOBAHHONHCEPHONMA30 THOUKHUCIIOTAMH )
MOKHUCIINTENbHBIE(B3aNMOIeCTBUECMETAIUIAMH, BOJOPOIOM, KpeMHHEM, Oopom).IlomyueHne, cBoiCTBanIpUMEHEHUEOKCHIOBYTIIEPOa. Y TONbHAIKUCIOTAUEECOITH.

Kpemawmii. HaxoxaeHUEKpEeMHUSBIPUPOICHETOITOTYICHIE. AJITIOTPONISIMCBOMCTBAAIOTPOTHBIXMO IH(pHKAITHKpeMHNs. BoccTaHOBUTEIBHBIC  (pEaKITMICTaIOTeHAMM,
KHCIIOPOJIOM, PacTBOPAMHIIEIIOUEH) HOKHUCIUTEIHHBICCBOWCTBAKpEeMHUsI (peakiuucMerawiamu). [Ipumenenuexkpemans. OKCHUIKPEMHUS, KPEMHHUEBAsKUCIOTAUSECOIH.
CunuxamuasanpomoluileHHOCb.

Kucnomwi opeaHuyecKue u Heopeanuueckue.CocTas, KI1accuUKAIMINHOMEHKIIATY PAHEOPTaHN U €CKUX MOPTaHHYECKUXKUCIIOT.
[MonydeHneBaXHEUITNXOPTaHNICCKUXUHEOPTAHUISCKUXKUCIOT.  XHUMHUYSCKUECBONUCTBA  (PEaKIMUCMETAIIAMH,COKCUIAMUMETAIUIOB,  COCHOBAaHHUSAMH,  CCOJISIMH,
cocrpTamu ). OKUCIIUTEIEHO-BOCCTAHOBUTEIILHBIECBONCTBAKUCIIOT. OCOOSHHOCTHCBONHCTBCEPHOMMA30 THOUKUCIIOT, MYPABLUHOUULABEACEOUKUCIOM.

OcHoganus opeaHuyeckue u Heopeanuyeckue.CocTas, KIaccupuKarms, HOMEHKJIaTypaHeOpraHNIeCKUXMOPTaHUIECKUXOCHOBAHHIA.
OCHOBHBIECTIOCOOBIMOTYYSHUSATUIPOKCHIOBMETAILIIOB (1enoveit—peaKusIMIUMETaNIOBUMX OKCUIOBCBOIOMN, HEPacTBOPUMBIXOCHOBaHUI—peakiueioOMeHa).
[MonmydyeHneaMMuakanaMiMHOB. XHMMUYECKHECBONCTBAOCHOBAHUMN: INEIOYeH (PEeaKIMHUCKUCIOTAMH, KHUCIOTHBIMUOKCHIAMH, PacTBOPAMHUCOJICH, CIIPOCTHIMUBEIICCTBAMU,
CTaJIONIOTIPOU3BOTHBIMUYTIIEBOAOPOOB, (PEHOTIOM, JKHPAMH); HEPACTBOPUMBIXOCHOBAHUH (PEaKIIMUCKUCIOTAMH, PEAKIINUPA3I0KEHNS).

Amepomepnvie opeaHuveckue u Heopeanuyeckuecoedunenus. CnocoobInoaydeHus1aMm(poTepHbIXCOCTMHEHIH (amM(pOTEepHBIXOCHOBAHUIUAMHHOKHCIIOT),
MXXHUMUYECKUECBOUCTBA. OMHOCUMENbHOCMbOEIEHUACOCOUHEHUIHAKUCTOMBIUOCHOBAHUS.

Tenemuueckasn césa3b medHcoy Kiaccamu OPeaHudecKux U HeopeanHuyeckux coeouneruul. IIoHSITHS «reHeTHYeCKast CBA3bY U «TCHETUYeCKUil psima». OCHOBHBIC MPH3HAKU
TEHETHYECKOTO pAna. ['eHeTrueckre psAabpl METAIIOB (HallpuMepe KalbIUsl 1 JKeje3a) U HeMeTaJUToB (Ha pUMepe Cephld KPEMHHS) U MEPEXOIHOTO dIeMEHTa (Ha MpuMepe
anroMuHHS). [ eHeTHYECKUE PSAABl M TEHETUYECKas CBSA3b B OPraHUYeCKON XUMuU. EAMHCTBO MHpa BEIECTB.

Pacuemnvie 3a0auu. 1. Beraucnenue maccbl Wik o0beMa MPOAYKTOB PEaKIMK O M3BECTHONH Macce WM O0BhEMY HMCXOJHOTO BEIIECTBA, COJCPMKAINETO MPUMECH. 2.
Brruncnenne Macchl UCXOIHOTO BEIIECTBA, €CIIM W3BECTEH MPAKTHUYECKUH BBIXOJ W MacCOBas €ro A0S OT TEOPETHYECKH BO3MOXKHOTO. 3. BhIUMCIeHHS MO XUMHYECKUM
YPaBHEHUSM pEaKIHid, €CII OJIHO U3 PEarnpyIOIMX BEMIECTB JaHO B U30bITKe. 4. Onpeienenue MOJIEKyIsIpHOH (GOpPMYIIbl BENIeCTBA IO MACCOBBIM JIOJSIM DJIEMEHTOB. 5.
OmnpefienieHne MOJNEKYISIpHOW (OpMYINIBI Ta3000pa3HOTO BEIECTBA IO WM3BECTHOM OTHOCUTENLHOW IUIOTHOCTH W MAacCOBBIM JOJSM 3JeMeHTOB. 6. Haxoxkmenue
MOJIEKYJIIpHOH (OpMYJIbI BEIeCTBA IO Macce (00beMy) IPOIyKTOB cropadus. 7. KoMOMHUpPOBaHHBIC 3aa4H.



ﬂeMOHcmpauuu.KOHHCKHHH((KH&CCI/I(bI/IKaHI/IH HCOPraHNYCCKUX BCIUICCTB). HOHy‘IeHI/IC KOMIIJICKCHBIX OPraHUYCCKUX W HCOPraHUYCCKUX COCZ[HHCHHﬁ. I[eMOHCTpaI_[I/IH

CyXUX KpUCTAJUIOTHJIPATOB. Konnexuus «Knaccudpukarus OpTaHHYECKUX BeIIECTB». MOASTUKPUCTAIUTNIECKIX PETLIETOKMETAIIIIOB.
KomnrekuusMetanaoBcpasHbIMH(DH3NUECKUMUCBOMCTBAMHU. B3anMoeiicTBUEMETAIIOBCHEMETA/UIAMU  (LIMHKACCEPOH, alIOMUHHUAICHOIOM), CPacTBOPAMHUKHCIIOTHILEIOYCH.
T'openuemerannon (1mHKa, Kemesa, MarHHUSIBKUCIIOPOJIE). B3anMopeiicTBrea30 THOMMKOHIIEHTPUPOBAHHONCEPHOUKUCIOTCMEBIO.

Koppo3usmeTamioBBpa3TuuHbIXyCIOBHIXUMETOABI3aNTEIOTHEe.  Kommekuusapyn. Boccranosnenuemenuusokcupamenu (II)  yrmemuBogopomoM.  ATIOMUHOTEPMUS.
BsaumopeiictBuscynbdarameau (II) cxxenesom. CocraBieHHEralbBaHMYSCKUXIIEMEHTOB. Jekrpoiuspactsopacyibpatamenn (II). OOpasiblieI09HBIXMETAIIIOB.
PeaknusiokpaivBaHuATUIAMEHUCOIIMHIIEITOYHBIXMETAIIIIOB. B3anMoieiicTBUETUTHANHATPHSICBOAOUUIMULOBLIMCIUPHIOM. Bzaumooeticmeuenampusccepotl.
Oo6pasupiveramuioB [IA rpynnel. BzaumonelicTBuekanbnuscBoioi. ['opeHrneMarausBBOCUTBEpAOMYTIICKUCIOMIa3e. KauecTBeHHbIEpeaKIIMMHAKATUOHBIMATHUS, KaIIbITHS,
Oapws. Peaxyuuoxpawusanuaniamenuconramumemannos  IlAepynnol. Hcnonvzosanuezudpoxcuoameou(ll) B8KAUECNBEHHBIXPEAKYUAXOP2AHUYECKUXCOCOUHEHULL.
[TepexoaxpomMaTaBauxpoMaTuoOpaTHoO. [Tonyuenunenuccne0BaHuEeCBOMCTBIUPOKCHIaXpoMa (1. OKHUCITATETHLHBIECBOMCTBAINX POMATAKAITHS.
OKuciumenbHvleceolucmeanepmaneanamaxaiusi8peaKyusaxcopeaHuyeCKUMUUHeOpeaHUYecKUMUcoeOuHeHus My,  MoIeMKpUCTAIUIMYECKUXPEIIETOKNOAa, — anMasa,rpadura.
BspeiBcMecuBo0poAackuciopoaoM  (rpemyderorasa).l'opennecepsl, (dochopaunyrisaskuciopoge. OOecrBeUnBaHUCOPOMHON (MOIHOM) BOJBISTHICHOM. I ajoreHbI

(mmpoctrieBeriecTBa). OKUCIATETEHBICCBOMCTBAXJIOPHONBOIEI. ITonydyeHnecoNTHOMKUCIOTHINEECBOMCTRA. ITonyuenuekuciopoaa.
[Toy4eHneoKCHIOBrOpEHUEMIIPOCTHIXUCTIOKHBIXBEIIIECTB. BzaumoeiicTBuecepricMeTaIIaMu (amroMuHUEM, [IUHKOM, JKEIEe30M).
[ToydeHuecepoBo10pOIaNCEPOBOIOPOTHONKHICIIOTHI, JTIOKa3aTeIIbCTBOHATUYUSCYIH(DUI-HOHABPACTBOPE. CBOHCTBaCEPHOMKHUCIIOTEL
CxemanpomvliieHHOUYCMaHo8KU@dpaxyuonHolnepezonxuso3oyxa. IlonydeHruenpasnok e HIEXI0pHIAaMMOHHMS. ITomy4yenneokcuaaaszora (Iv)

peaknuenB3anMoIeHCTBUIME IMCKOHIICHTPHPOBAHHOHA30THOMKUCIIOTOH. B3anmoaeiictBueokcunaazora (IV) cBomoii. PaznoxkeHneHuTpaTaHaTpus, TOPSHHEUEPHOTOIIOPOXA.
l'opennedocdopa, pactBopenueokcumgadochopa (V)  BBOACHUUCCIICIOBAHUETIONYYCHHOTOPACTBOPAUHINKATOPOM. KonnexuusnpupoaHeIXco-eITUHEHUIYTIIepoaa.

KpucrammmaeckuepemnieTkuaaMaszanrpadura. A 1copOImsoKCHIaa3oTa (Iv) AKTUBHPOBAHHBIMYTJIEM. [TepexoakapboHaTaBruApoKapOOHATHOOPATHO.
KonnekuuunpupoaHbIXCUITUKATOBUIIPOAYKITUMCUIIUKATHONITPOMBIIIIJIEHHOCTH. B3anumoneicTBUEKOHIIEHTPUPOBAHHBIXa30THOMHCEPHONKUCIIOT,
aTaKkepa30aBICHHONA30 THOMKUCIOTEICMEIBIO. Peaxyus «cepebpsanozozepranar» ONAMYPABLUHOUKUCTIOMYL.
B3aumopeiicTBueaMMUaKauMemuIamMuHacxJI0poOBOAOPOIOMUBOION. BsaumoeiicTBHepacTBOparuApoKCHIaHATPUSACAMPOTEPHBIMT UAPOKCUIOMITHTHKAMITHATFOMHUS.

OcymiecTBIICHACTIPEBPAIICHUN:
1) Ca — CaO — Ca(OH),|
P— P205 — H3PO4—> Ca3(PO4)2
2) Cu— CuO — CuSO4 — Cu(OH), — CuO — Cu

3) C,HsOH
!
C,H;—CH;COH—CH;COOH
l

Jlabopamopnvie onvimoul. 7. O3zHakoMIIeHHECOOpa3IaMHIIPEICTaBUTEIICHPA3HBIXKIIACCOBHEOPTaHUUESCKUXBEIIISCTB. 8.
B3anMoaeiic TBHEMHOTOaTOMHBIX CITP TOBUTITIOKO3BIC(EITMHT OBOVIKHIKOCTRIO. 9. KauecTBeHHBIEpEAKITMNTHANOHBI Fe2+ u Fe3+. 10.
O3HAKOMIICHHECOOPA3IIaMHUTIPEICTABUTEIICH PA3HBIXKIIACCOBOPTAHNICCKUXBEIIIECTB. 11. B3anMoaeiicTBHEMETAIITIOBCPACTBOPAMUKHCIIOTHCOICH. 12.
O3HaKOMIICHUECKOJUICKIUEHPY . 13. O3HAKOMNIEHUECKOIEKYUCTIXUMUYECKUXUCTMOYHUKO8MOoKa(bamapetiku, CBUHYOBLIEAKKYMYAAMOPBIUM. 0.). 14.
BzaumopeiicTBueantoMuHusicpacTBoOpaMukucioTumienouei. 15. IomydeHnennsyueHuecBoUcTBruaApokcuiaamoMuansd. 16. KadecTBeHHbIepeakIMMHAKATHOHBIMEAH. 17.
PaznoxxeHueruapokcuIaMen (1. 18. TTony4uennenuccie 10BaHNEeCBONCTBIUAPOKCHIAITHKA. 19. KauecTBeHHBIEpEAKITMUHATAIOT CHUI-HOHBI. 20.
O3HaKOMIIEHHECKOJIIEKIIUEUTTPHUPOTHBIX COETUHEHUHCEPBI. 21. KavecTBennblepeakunHacyasQui-, Cyab(ur- ucynb(par-aHUOHBI. 22.

KauectBeHHaspeakusiHanOHAMMOHHS. 23. Pacnosnasanuenumpamos. 24. KauecTtBennaspeakiusHadochaT-aHIOH. 25.



ITonyuyenueyriekucaororasaB3auMo e HCTBUEMMPaMOPACCOISTHOUKUCIIOTOMMHUCCIICAOBAHUEETOCBOMCTB. 26. KauecTBeHHaspeakusiHakapOOHAT-aHUOH. 27.
ITony4ueHnekpeMHNEBORKHICIOTHIB3aNMOICHCTBHEMPACTBOPACHIINKATAHATPHUSCCHITFHOUKUCIIOTON. 28. PacTBOpeHHEKPEMHIUEBOMKHCIOTHIBITICIIOYH.

Ipaxmuueckas paboma Ne5 «CpaBHEHHE CBONCTB OPTraHMYCCKUX U HEOPTAHNIECKUX COCTMHCHUID

Tlpaxmuuecxas paboma Ne6 «PereHne dKCIIEpUMEHTATBLHBIX 33124 110 HEOPTaHUISCKON XUMUI)

Tpaxmuueckas paboma Ne7 «PerneHne SKCIEpUMEHTAITFHBIX 33/1a4 110 OPTaHUIEeCKON XUMUI

Ipaxmuuecxas paboma Ne§ «llomydeHre ra30B U H3yUYCHUE UX CBOMCTBY

Tlpaxmuuecxas paboma Ne9 «'eHeTn4eckast CBsi3b MEXKAY KJIacCaMU OPTaHUYECKUX M OPTaHUYECKUX BEIECTBY

Koumponvnas paboma Ne 4o reme «BetecTBa v UX CBOHCTBaY.

IlnanupyemMble pe3yJibTaThl U3YUEHUS 110 TEMe.

OOyuawommuiica HayYnTCs:

O06001IaTh 3HAHUS U JICNIATh BBIBOJBI O 3aKOHOMEPHOCTSIX TOJOKCHUS U M3MCHCHHI CBOMCTB METAJUIOB B IEepUOAax M rpymmax [lepuoamyeckoit cucteMbl. XapakTepH30BaTh 00IIne
XUMHUYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEJNIEH HAa OCHOBE CTPOCHHUS UX aTOMOB U TMOJIOKEHHUSI METAJIOB B 3JIEKTPOXUMHUYECKOM PSITy HANPSHKEHUS.

Xapaktepu3oBaTh OOIIME XHMHYECKHC CBOWCTBA HEMETANIOB KAK OKHCIUTENCH M BOCCTAHOBUTENCH HAa OCHOBE CTPOCHUS HX aTOMOB M IIOJIOKCHHS HEMETAUIOB B PSIY
9JIEKTPOOTPULIATELHOCTH.

XapakTepu30BaTh OPraHHYCCKUE M HEOPraHWYECCKHE KHCIOTHI B CBETE TCOPHUHU DIICKTPOIUTUYCCKOW TUCCOIMALMU M TPOTOHHOW Teopuu. KiaccuduumpoBaTh OpraHHYEcKHE H
HEOpPTaHWYECKUE KUCIIOTHI 110 Pa3JINIHBIM OCHOBaHUAM. Paznmuats obriee, 0COOCHHOE M €IMHUYHOE B CBOMCTBAX a30THOH, KOHIIEHTPUPOBAHHOW CEPHON M MyPaBbUHON KHCJIOT.

XapakTepu30BaTh HEOPTraHWYECKHE OCHOBAHHUS B CBETE TEOPHH DJICKTPOIUTHUYECKON Iucconmanuy. PasmudaTe obmiee, 0cOOGHHOE M E€IWHHYHOE B CBOMCTBAaX THUAPOKCHIOB H
OECKUCIIOPOHBIX OCHOBAHHH. XapaKTeprU30BaTh UX B CBETE MIPOTOHHOMN TEOPHH.

XapakTepu30BaTh OpraHUYECKHe U HEOpraHWmdeckrne am(pOoTepHbIe COSTUHEHHUS KaK BEUIECTBA C TBOMCTBEHHON (YHKITMEH KHUCJIOTHO-OCHOBHBIX CBOMCTB. APTYMEHTHPOBATh CBOWMCTBA
AMHHOKHCIIOT KaK aM(OTEPHBIX OPTaHMYECKIX COSANHEHUNA. PacKphIBaTh Ha OCHOBE MEXKIIPEAMETHBIX CBsI3€i ¢ OMOIIOTHell poiIh aMUHOKHCIIOT B OPTaHU3AINH KU3HH

XapaKTepu30BaTh COJIM OPTaHUUECKUX U HEOPTAHWIECKUX KUCIIOT B CBETE TEOPUH ICKTPOIUTHUIECKON nucconmanui. KiraccuduunpoBaTs COMH 10 pa3anyHBIM OCHOBAaHUAM. PaznmuaTs
oOrree, 0COOCHHOE U €IUHIYHOE B CBOMCTBAX CPEIHUX U KHCIBIX colicil. OTHUCHIBATE KECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHCHHUS.

[TnanupoBaTh, MPOBOANTH, HAOIIOAATh U OMHCHIBATH XUMHYCCKHIA 3KCIIEPHUMEHT C IMOMOIIBI0 POJHOIO SI3bIKA M SI3bIKA XUMHH C COOJIFOJICHHEM IPAaBHJ TCXHUKH OC30MACHOCTH.
BBINOJHATE TECTHI, pelIaTh 3aJauyd W YIPaKHEHHUs MO TeMe. [IpOBOAMTH OIECHKY COOCTBEHHBIX IOCTHKCHHN B YCBOCHHU TeMbl. KOppPEKTHpPOBaTh CBOM 3HAHHS B COOTBETCTBUH C
TUTAHUPYEMBIM PE3YJIbTaTOM.

OOyvamuiics MOJYYUT BO3MOKHOCTH HAYYUTHCS: XapaKTCPU30BATh CTPOCHUE, (PH3MUCCKUEC M XMMHUYCCKHE CBOWCTBA METAJUIOB, HEMETAJIOB, KHUCJIOT, OCHOBaHHMU, COJCH, MX
HAXOXXICHUE B MPUPOJE, CIIOCOOBI MOMYYCHUS M NPUMCHCHHE; YCTAHABIMBATH IPHYUHHO-CIICICTBCHHBIC CBSI3U MEXKIy CTPOCHHUEM BBINIC YKA3aHHBIX BEIICCTB, XUMUYECKOH CBA3bIO, TUIIOM
KPHUCTAUTMYECKON PEIIeTKH U UX (QU3MUECKUMH H XUMHUYECKUMHI CBOWCTBAMM; COCTABIIATh YPAaBHEHUS PEAKLNH, XapaKTePH3YIONINX XHMUIECKHE CBOICTBA U CITOCOOBI TOIYICHUSIMETAIIIOB,
HEMETaJJIOB, KHCJIOT, OCHOBaHHWH, COJEW; MPOBOJIUTH, HAOIIOAATh M ONMUCHIBATh XMMHUYECKHH SKCIEPUMEHTC yJaCTHEMMETAJUIOB, HEMETAIOB, KHCJIOT, OCHOBAaHHMA, COJEH C MOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HJIM POIHOTO) S3bIKA M A3BIKA XUMUM;IIPUMEHATh 3HAHUS O KAUYECTBEHHBIX PEAaKUIUAX JJIS Paclo3HaBaHUA HEOPTAHWYCCKUX M OPTaHIMYECKUX BEIIECTB PAa3IMIHBIX
KJIaccoB; paboTaTh ¢ JaOOpaTOpPHBEIM OOOPYAOBAaHMEM H HATPEBATENFHBIMH MPHOOPAMH B COOTBETCTBHH C MPAaBWIAMH TEXHHWKH O€30TaCHOCTH; MPOBOIUTH BRIUHCICHHSA 1O (popMynam u
YpaBHEHHSAM PEaKIUi ¢ y9aCTHEM COSAWHEHHN U3yUCHHBIX KIaCCOB;

MPUMEHSTH MOJY4YCHHbIE 3HAHUS B COOTBETCTBUHU C peLIaeMON 3aJlaueii; HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKOE MOEIMPOBAHKE; YCTAHABIMBATH MPUYMHHO-CIIEICTBEHHBIE CBSI3H,
MPOBOJUTE HAOJIOACHHUE; MOJTy4aTh HH)OPMAIIMIO U3 PA3IMIHBIX UCTOYHUKOB, CTPYKTYPUPOBATh U MPEOOPA30BBIBATH €€ U3 OJHOW ()OPMBI B APYTYIO, B TOM YHCIIC U C IPUMEHCHHUEM CPEJICTB
UKT; popmynupoBath 1eib ypoKa U CTaBUTh 337a4, HEOOXOIMMBIC JIJIsl ¢ JOCTHIKCHUS; IUTAHUPOBATh CBOIO JICATEILHOCTh U MPOTHO3UPOBATH €€ PEe3yIbTaThl; pa00TaTh B COOTBETCTBHU C
W3YYCHHBIMH QJITOPUTMAMHK JACUCTBHUIA, CBEPSTh CBOM JICHCTBHS C IENBIO U, MPU HCOOXOAUMOCTH, KOPPEKTUPOBATh OIIUOKH CAMOCTOSTEIHHO; OCYIICCTBIIATh CPABHCHHE M KIACCU(DUKAIIMIO,
co3/aBaTh OOOOIICHUS, YCTAHABIMBATH AHAJOTUH, JCIATh BHIBOJBI; IIAHUPOBATH BPEMs BBHIMOJIHCHUS 3aJ[aHUI; BJIAJCTh HABBIKAMU CAMOKOHTPOJIS, CAMOOILICHKHU, MPUHATUS PCIICHUA U
OCO3HAHHOTO BHIOOpa B y4eOHOI U MO3HABATEIBHON NESITEIBHOCTH; CIICAOBATh MPABMIAM OJIB30BaHUS XMMHUICCKON MOCYA0H U 1abOpaTOpPHBIM O0OPYAOBAaHHEM; IOJIYYaTh XUMHYCCKYIO
MHQOPMALNIO U3 Pa3IMYHBIX MCTOYHHKOB; CTPOUTH PEUEBHIC BBHICKA3BIBAHMS B YCTHOH M MHCBMEHHOH (hOopMe; BECTH OHAJOT M yIacTBOBATH B JAWCKYCCHHU IUIS BEIBICHHS Pa3HBIX TOUYEK
3peHHs Ha paccMaTpuBaeMyio HH(OpMAIio;, BBIpaKaTb W apryMEHTHPOBATh JMYHYIO TOYKY; YCTaHABIMBATh pabodme OTHOMICHHS B TpPYINeE, IUIAHUPOBATH OOMIHE CHOCOOBI
PaboThI;0CYIIECTBIATE Y4eOHOE COTPYAHHIECCTBO C YIUTEIEM U CBEPCTHUKAMU;



MOHUMATh 3HAYMMOCTh CCTCCTBCHHO-HAYYHBIX 3HAHUN B MOBCCAHCBHOW KHM3HH, TCXHHUKE, MEIHUIIUHE, /U1 PEHICHUS MPAaKTUYCCKUX 3a]1a4; HAXOAUTh B3aUMOCBS3b MEXKIY HM3y4aeMbIM
MaTepualioM u Oyayieil mpoeCCHOHAIBHOMN JeSITENBHOCTBIO; TIOHUMATh CBSI3U MEXY IICTbI0 U3YYCHUS] XMMHUU U TEM, JUIS YEero 3Ta IIeb OCYIICCTBIACTCS; (POPMUPOBATH IKOIOTHUICCKYIO
KYJIETYPY U YMCHHUS TPAMOTHOTO OOpAIICHUs C BEIICCTBAMU B XUMHUUCCKOM J1a00OPaTOpUH U B OBITY.

HCI0JIb30BATh NPHOOPETEHHbIE 3HAHUS U YMEHHUsI B IPAKTHYECKO¥ JesITeIbHOCTH U MOBCETHEBHOM KH3HU JJIsI:

e  OOBsICHEHHSI XUMHUYECKHX SIBJICHUI, IIPOUCXOASUINX B IPUPOJIE, ObITY U Ha IPOM3BOICTBE;

®  DKOJIOTHYECKH I'PAMOTHOIO MMOBECHUS B OKPYXKAIOLIEH cpe/ie;

®  OLCHKH BIMSIHHS XUMHYECKOTO 3arPsI3HEHHS OKPYKAIOIICH Cpe/ibl Ha OpPraHM3M Ye0BeKa U JPYyrie )KUBbIE OPraHU3MbI;
e (e30macHOro o0pamieHus ¢ TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMU, JIAOOPATOPHBIM 000PYA0BAHUEM;

®  KPUTHYECKOU OLICHKHU JIOCTOBEPHOCTH XMMHUYICCKON HH(DOPMAIMH, TIOCTYIAIOIICH U3 pa3HbIX HCTOYHUKOB.

Tema 5. Xumus u coBpeMeHHOe 001eCcTBO (5 1)

Xumus u npou3soocmeo. XHUMHUYECKasl TMPOMBINUICHHOCTh., XUMWYecKas TexHojorus. CpIpbe IJII XHMHUYECKOW IPOMBIIUIEHHOCTH. Boma B XUMHYECKOM
MPOMBIIIUIEHHOCTH. JDHEPTHSII  XUMHYECKOTO TPOHM3BOJCTBA. HaydHple MPHUHIUNBI XUMHYECKOTO MPOHM3BOJACTBA. 3alllUTa OKPYXKAIOIIEW cpembl W OXpaHa TpyAa
MPUXUMHUYECKOM Ipou3BoacTBe. [[pon3BoACTBO aMMHaka U METaHONaB cpaBHeHUH. bruotexHonmorusa. HanotexHnomnorus.

Xumusi u cenvckoe xo3aticmeo.OCHOBHBIC HANPABICHHUS XUMH3AIUM CEILCKOTO XO3SAUCTBA. YJOOpEHMS W MX KIacCHUpUKAIusa. XHUMHUYECKas METUOpaIusl IOYB.
[Mecturuabt 1 ux Kaccuukarus. XUMH3aIUs )XKHBOTHOBOJICTBA.

Xumus npobremevr oxpyoscaioweii  cpeovl. OCHOBHBIE (aKTOPbl XHUMHUYECKOTO 3arps3HEHHs OKpykaromed cpensl. OxpaHa atMmocgepbl, BOJHBIX PECypCOB,
3eMENBHBIXPECYPCOB OT XUMUYECKOTO 3arPsI3HCHUS.

Xumus u nogceOHesHas Hcu3Hb yenogexa. JlekapcTra. Moromye 1 YUCTANINE CPeNCTBA. XUMHUYECKHE CPEICTBA TUTHEHBI U KOCMETHKH. MeXTyHapoaHas CHMBOIUKA IO
YXOJy 33 TeKCTWIILHBIMHU H3JIEJIUAMHI. MapKUpOBKa Ha YIIAKOBKAX MUIIEBBIX MPOAYKTOB M HHPOPMAIIUs, KOTOPYIO OHA CHMBOJIH3HPYET.

Jemoncmpayuu. BuneodparMeHTsI IO TPOM3BOJACTBY aMMHuaka M MeTaHona. Chaiiael W JIpyrue BUACOMATepUANbl, WLTIOCTPUPYIONIUE OHO- M HAHOTEXHOJOTHHU.
Konmexkunsa «Munepanpable ynoopenus». Kommexkuns mnecturumoB. BunmeopparMeHTh MO XHMHYECKOW MENHMOpAli TOYB WM XHMMH3AlWH JKWBOTHOBOJCTBA.
BuneodparMeHThl W Claiibl 3KOJIOTHYECKOW TeMaTUKW. JlOMallHss, aBTOMOOHIIbHAS alTeuKd W alTedka XUMHYECKOro KaOwHeTa. KoJUIeKIusi MOIONIMX W YUCTSIIIX
CPEJICTB.

Jlabopamopnule onvimwi.29. O3HaKOMIICHHE ¢ 00pa3liaMu CPEJCTB OBITOBOM XMMUU U JICKAPCTBEHHBIX MPENApaToB, U3YYCHUE HHCTPYKIUH K HUM 1O TIPAaBUIBHOMY U
6e3omacHomy npumeHeHn0. 30. M3ydeHne MexIyHapOIHOW CUMBOIUKH IO YXOIY 38 TEKCTUIHHBIMHU M3ACIHSIMHA U MAPKUPOBKH Ha YITAKOBKAaX MHUIIEBHIX POIYKTOB.

Hmoecosas koumponvhas paboma.

Ilnannpyemble pe3yJibTaThl U3yYeHUS 110 TeMe.

Oobyuaromuiics HAYUYMTCS:

XapakTepu30BaTh XUMUYECKYIO TEXHOJIOTHIO KaK IPOU3BOAUTEIbHYIO CHITy o0mecTBa. ONHUCHIBATE XUMUYIECKHE TIPOLIECCHI, JIEXKAIFEe B OCHOBE MIPOM3BOJICTBA aMMHAKa M METaHOJA, C
TIOMOIIIBIO POJHOTO SI3bIKA W S3bIKA XMMHHU. Y CTAHABIUBATH aHAJIOTHH MEXTy IBYMS Mpou3BoACTBaMHU. PopMyIHpoBaTh 00IINe HayYHBIC IPHHIAIB XUMUYIECKOTO ITPOU3BOJICTBA.

ApryMeHTHpPOBAaTh HEOOXOOMMOCTh XMMHYECKOH TPaMOTHOCTH KaK KOMITOHEHTa OOMICKYJIbTYPHOW KOMIIETCHTHOCTH UYEJIOBEKa. YMETh MOJydaTb HEOOXOMUMYI0 HH(DOPMAIHIO C
MapKHPOBOK Ha YIMAaKOBKaX Pa3IUYHBIX MMPOMBIIUICHHBIX M MPOJOBOJIHCTBEHHBIX TOBApOB. OOBSICHATH BIMSHHE 3aTPS3HEHHS OKPYKAIOMIeH cpeibl OBITOBEIMH OTXOJAaMH Ha >KMBOTHBIMH,
PAaCTUTEINIbHBII MUP U 310POBbE YEIOBEKA.

OOyyaomuiicsi NMOJYYHT BO3MOKHOCTH HAYYHUTBHCSI: OIPEACTSATh IMOHSATUS «ChIPbE», «HAy4YHble MNPHUHLHMIBI XUMUUEecKoro mpousBoiacTBay, «IIIIK», «IIJK»,«xumuyeckue
3arps3HUTENNY, «OUOTEXHOJIOTUNY), «TCHHAsi HHXKXCHEPHs»; HaBaTh (HDOPMYIHUPOBKH OCHOBHBIX IOJIOKCHHHA TEOPHH CTPOCHHS OPraHMYCCKHX BEHICCTB; XapaKTCPU30BATh XUMHYCCKHE
MIPOLIECCHI, JIeKAIIKe B OCHOBE NMPOU3BOJICTBA aMMHUAKa U METAHOJIA; PACKPBIBATH HAYYHBIE MIPUHIIUIIBI XUMUYECKUX MPOU3BOICTB; OMUCHIBATH MOJIEb MPOMBILUIEHHON YCTAHOBKH MOITYYESHUS
CEpHOW KHCJIOTBHI U MOJEIbh KOJIOHHBI CHHTE3a aMMHUAaKa; KIACCU(PUIMPOBATh OPTaHMYCCKHEC M HEOPTaHUUCCKUE COCAMHCHHS;BBLICIATH OCOOCHHOCTH OPraHMYECKUX W HEOPraHMYCCKHX
COCIMHEHUIT; OOBSCHATH 3aBUCHMOCTb CBOMCTB OPTaHNYECKUX M HEOPTAHWIECKUX COSAMHEHUN OT MX COCTaBa M CTPOCHHS WX MOJICKYI;HAa3bIBATh N3Y4YCHHBIC BEIIECTBA TI0 «TPUBHAIBHOI 1
MEXIyHapOJHOW HOMEHKIIATypaM; U3BJIeKaTh HEOOXOIUMYIO HH(POPMAIIMIO CMAapPKHPOBOK HAa YIIAKOBOYHBIX MAaTEPHATIaxX HJICKTPOHHUKH M OBITOBON TEXHUKH, IPOIYKTOB IMUTAHUS U STHKETOK



MO YXOJY 32 OJCXKJIOM; ONpPEeNATh CTCICHb YKOJIOTHUECKOW YUCTOTHIIIPOMBIIIIICHHOTO H IPOIOBOJILCTBEHHOTOTOBAPA;OCYILECTBIIATh CAMOCTOSATEIIFHBIN MOMCK XUMHUECKOW HH(POPMAIIHHU C
UCIIOJIE30BAHUEM PA3JIMYHBIX HCTOYHUKOB; UCIIOIB30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH IIJIsl 00pabOTKH U mepeadyu HHPOPMALIUK U €€ MPEICTABICHUS B pa3IHUHBIX QopMax;

MPUMEHSTH MOJY4YCHHbIE 3HAHUS B COOTBETCTBMHU C peLIaeMON 3aJlaueii; HCIOJIb30BaTh 3HAKOBO-CUMBOJIHWYECKOE MOEIMPOBAHUE; YCTAHABIMBATh MPUYUHHO-CIIEICTBEHHBIE CBSI3H,
MPOBOIUTH HabroeHue; (opMyITUpOBATh IeJIb YPOKa M CTaBUTH 3a]1a4i, HEOOXOAMMEIE IS €€ JOCTIDKEHIS;, IUTAHUPOBATh CBOIO JIESTEIHHOCTD U IPOTHO3UPOBATH €€ PE3YNbTaThl; paboTaTh



B COOTBETCTBHU C W3YyYCHHBIMH QITOPUTMAMH ICWCTBUI, CBEPATh CBOM JCWUCTBHUS C IIEIBIO W, NMPH HEOOXOJUMOCTH, KOPPEKTUPOBATh OLIMOKH CaMOCTOSTEIBHO; OCYIICCTBIIATH
CpaBHCHHE M KIaCCH(HKANHUIO, CO3/1aBaTh OOOOINCHUS, YCTAHABIMBATH AHAJIOTHH, JEJaTh BBIBOIBI;, IUIAHUPOBATH BpPEMs BBIIOJHCHHS 3aJlaHUiA; BIAJCTh HABBIKAMU CAaMOKOHTPOJI,
CaMOOIICHKH, TPUHATHS PEUICHUA W OCO3HAHHOTO BBIOOpAa B Y4eOHOW W TO3HABATEIBHOW ICATEIBHOCTH; CJICJOBATh MPABWJIAM IOJH30BAHUS XMMHUYECKOH MOCYIOH U J1abOpaTOpHBIM
000pyIOBaHHEM; MOIY4aTh XUMHUYECKYI0 HH(OpMALMIO W3 Pa3IUYHBIX MCTOYHUKOB; CTPOHUTH PEYEBbIe BHICKA3bIBAHUS B YCTHOW M MHUCbMEHHOW (OpMeE; BECTH IHAJIOT U y4acTBOBATh B
JCKYCCUH JIJIsl BBISIBJICHHS Pa3HbIX TOYEK 3PCHUSI HA pAacCMaTPUBAEMYIO0 MH(OPMAIIMIO; BBIPAXKATh M apryMEHTUPOBATH JMYHYIO TOYKY; YCTAHABJIMBAThH pabouyle OTHOILICHHMS B TPYIIIIE,
TUTAHUPOBATH OOIIIHE CIIOCOOBI pabOThI; OCYIMIECTBIISITh YI€OHOE COTPYAHUIECTBO C YUUTEIIEM U CBEPCTHUKAMH,

MOHMMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHBIX 3HAHUN B [MOBCEAHEBHON KHM3HHM, TEXHHKE, MEIHIMHE, [l PEIICHHs MPAKTUYECKUX 3a/1a4; HAXOAUTh B3AMMOCBS3b MEXKIY HU3y4aeMbIM
MarepuanoM u Oyayie# npodeccnoHanbHOM AesSTeIbHOCTHIO; TOHUMATh CBS3HM MEX/Y LIENbI0 H3YyYSHUS] XUMHUH M TEM, JJIS Yero 3Ta Uellb OCYLIECTBISETCs; HOPMHUPOBATh IKOJIOTHIECKYIO
KYJIETYPY U YMCHHUS TPAMOTHOTO OOpAIICHUs C BEIICCTBAMU B XUMHUUCCKOM J1a00PaTOpUu U B OBITY.

HCIIOJb30BAaTh MPHOOpPETEHHBIE 3HAHUSI M YMEHUS B MPAKTHYECKOI 1eITeTLHOCTH U TIOBCETHEBHOI )KU3HHU JJIS:

MOHUMAaHHUS TJI00ABHBIX MPOOJIEM, CTOSIIMX MEPE]] YSTIOBSUSCTBOM: IKOJOTHYCCKIX, SHEPIETUICCKUX U CHIPHEBBIX;
00BSICHEHUS] XUMHYCCKHUX SBJICHUH, IPOUCXOSIIUX B IPUPOE, OBITY M Ha MPOU3BOJICTBE;

9KOJIOTUYECKU TPAMOTHOTO MTOBEICHUSI B OKPYKAIOIICH Cpejie;

OIICHKH BJIMSHUS XUMHUYECKOT'O 3arPsA3HCHUS OKPY)KAIOIICH Cpe/Ibl Ha OPraHU3M YCIOBEKA U APYTUC KUBBIC OPraHU3MBbI;
0e30macHO# paboTHI ¢ BENIECTBAMH B JJAOOpaTOPHH, OBITY M Ha TIPOU3BOICTBE;

orpe/ieIeH st BO3MOYKHOCTH MPOTEKAHUSI XUMUYECKHX MTPEBPALICHHUN B PA3JIMUHBIX YCIOBHUAX U OLECHKU MX MOCIIEACTBHIA;
pacrno3HaBaHus U HICHTU(PHUKAMK BAKHEHUIINX BEIECTB U MAaTEPHAIIOB;

KPUTHYECKOH OLIEHKH JOCTOBEPHOCTH XMMHUUECKON MH(POPMAIMH, TOCTYHAIOMICH 13 Pa3IMYHbIX HCTOYHUKOB.

IHonBenenune uToros yuedonoro roaa (4 4)
[ToBTOpeHme, 0000IICHNE U CUCTEMAaTH3aIHS 3HAHUH 32 KypC CpeHe MKOJIbL. Mmozogas konmponvras paboma 3a kypce 11 kiacca



Tadanna TeMaTH4eCcKOro pacrnpeaejieHusi YacoB HA YPOBeHb 00yUeHUs:

Ne Ilepeuensb u IlepeyeHb U Ha3BaHUE TeM YPOKOB ITo aBTOpCKO# MpOrpamme ITo padoueii mporpamMmme
n/n Ha3BaHHUE TeM O.C.I'abpuensina
Kypca Yac | IIpaxtuu | Jlabopatopust | Kontp | Yac | Ilpaktu | JlaGopatopn | Kontp
0B €CKHX X OIBITOB OJIbHBI | OB | YECKUX BIX OIIBITOB | OJIBHBI
pabort X pabort X
pabot pabot
1-10 | Tema 1. 9 - 1 1 10 - 1 1
Ctpoenue
aToma
1 1. AToM — ci0oXHas yacTuIa
2 2.CocTosiHME IEKTPOHOB B aTOME
3 3.CocTosH1E DIIEKTPOHOB B aTOME
4 4.2neKTpOHHBIE KOHQUTYpAIIMH aTOMOB XUMHUECKHX
2JIEMEHTOB
5 5.21eKTPOHHBIE KOHPUTypaIlii aTOMOB XMMHUYCCKUX
JJIEMEHTOB
6 6.BaneHTHBIC BO3MOXHOCTH aTOMOB XHMHYECKUX
JIEMEHTOB
7 7.Jlepuoanueckuii 3akoH, [lepuoanyeckas cuctema
xuMHuueckux amemeHToB J1. 1. MenpeneeBa u crpoeHue
aToMa
8 8.Ilepuonunueckuii 3axkoH, [lepuonuueckas cucrema
xuMuueckux amemeHToB JI. 1. MenjeneeBa u crpoeHue
aToMa
9 9.000011eH1E ¥ CHCTEMATHU3alNs 3HAHUH 110 TeMe
«CTpoeHHe aToMay
10 10.KoutpossHas padora Ne 1 o teme «CTpoeHre aToMa Kp.Nel Kp.Nel
10-32 | Tema 2. 15 2 2 1 22 2 2 1
Crpoenue JI.o Nel-2 JI.o Nel-2
BelllecTBA




11

1. XuMuueckas cBI3b

12 2. Xumu4ieckas CBs3b
13 3. THIbl KPUCTALTHICCKUAX PEIIETOK
14 4.I'nOpuan3anus aTOMHBIX OpOUTAJICH U TEOMETPHS
MOJIEKYIL.
15 5 Ilpaktuueckas pabora Nel «M3rotoBnenne Moaesnen IIp.Nel IIp.Nel
MOJICKYJI OPTaHUYECKUX U HEOPTaHMUECKHUX BELIECTBY
16 6.Pemienne 3amad u yrpaxHEHHH 110 TeMe « TUTIbI
XUMUYECKOU CBSI3U»
17 7. Teopust XUMHUYECKOTO CTPOSHUSI OPTaHNYECKUX
coequHennii A. M. bytneposa
18 8.Pa3BuTHE TCOPUH CTPOCHUS OPTAaHNYCCKIX BEIIECCTB
19 9.ITonumepsl.
20 10.ITnactmaccel. Bonokna
21 11.IIpakTryeckas padota Ne2 «Pemenue IIp.Ne2 IIp.Ne2
SKCIEPUMEHTAIIBHBIX 33/1a4 10 OTPEIEICHHIO IIacTMACC
Y BOJIOKOH»
22 12.Pemenne 3ama4 u ynpaxaeHui o teme «lloammepsny
23 13.I'a3000pa3HbIc BEMEeCTBA
24 14.Pemienne 3a1a4 ¥ yIpaXHEHUH IO TEME
«I"a3000pa3HbIe BENECTBA»
25 15.Kunkue 1 TBepabIe BEIeCTBA
26 16. Pemenue 3a1a49 1 ynpaxHeHUH 110 TeMe «OKumakue u
TBEPABIE BEIIECTBA»
27 17.IucnepcHble CUCTEMBI JL.o.Nel-2 JLo.Nel-2
28 18.Pemenne 3amad u ynpaXHEHUH 110 TeMe «JlucrepcHbie
CHCTEMBI»
29 19.PactBOpHI
30 20.Pemenue 3aga4 u ynpaxsHeHui mo teme «Cocras

BemectBa. Cmecu»




31 21.00001eHne 1 cUCTEMAaTU3alMs 3HAHUN 110 TEME
«CTpoeHne BemecTBa

32 22 KonTtponbsHas padora Ne2 o teme: «CTpoeHue Kp.Ne2 Kp.No2
BEIICCTBA»

33-56 | Tema 3. 21 2 4 1 24 2 4 1
XuMHUYecKHe Jl.o. Ne3-6 JLo. Ne3-6
peakumnu

33 1. Knaccudukanmsi XMMHYECKHX peakui B
HEOPTaHUYECKOW XHUMHUU
34 2. Kmaccudukanus XuMAIECKUX pEeaKIiii B JL.o. Ne3 JL.o. Ne3
HEOPraHWYECKOU XUMHU
35 3. Kimaccudukanusi XMMHYECKUX peakui B
OpPraHUYECKON XUMUH
36 4. Kmaccudukanus XUMAIECKUX PEaKIii B
OpPraHNYEeCKON XUMUU
37 5.Pemenue 3a1a4 u ynpakHEHUH 1O TeMe
«Knaccudukanus XUMAYECKUX PEeaKIH)
38 6.TermmoBsie (D (PEKTHI U MPUUUHEI TPOTEKAHUS
XUMHUYECKUX pPeakIil
39 7.CKOpOCTh XMMHUYECKHX PEAKIIUN
40 8.Karanms Jl.o. Ne4 JLo. No4
41 9.06paTUMOCTh XUMHUIECKUX PEAKITHi. X IMHIECKOe
paBHOBecHe
42 10.ITpakTryeckas padota Ne3 «CropocTh XUMHIECKHX IIp.Ne3 IIp.Ne3
peakiuii. XUMUYEeCKOe pAaBHOBECHE»
43 11.Pemenne 3amad u ynpaxaeHuit mo teme «CKopocTh
XUMHUYECKUX peakinil. XuMHUYeCKOe paBHOBECHE)
44 12. Teopus 2NEKTPOAUTUUECKON qUCcolManuu. Peakiuu JI.o. Ne5 JI.o. Ne5
MOHHOTO OOMeHa
45 13. Teopus dIEKTPONUTHICCKON AUCCOMANn. Peakriim JL.o. Ne5 JLo. Ne5
MOHHOTO OOMCHA
46 14. Tunponus Jl.o. Ne6 Jl.o. Ne6
47 15. Tunponus JLo. Ne6 JLo. Ne6
48 16.Pemenne 3ama4 u ynpaxaeHuit mo teme «Teopus

BHCKTPOHHTHQCCKOIZ JUCCOUaIu. FI/I,[[I)OJII/B»




49 17.IIpaktryeckas padota Ned «Pemenue IIp.Ne4 IIp.Ne4
SKCIIEPUMEHTAIBHBIX 3a71ad 1o TeMe «| uaponm3»
50 18.0KuCIUTETHFHO-BOCCTAHOBUTEIILHBIC PEAKITHN
51 19.0kuCIUTETHFHO-BOCCTAHOBUTEIIBHBIC PEAKITHN
52 20. DnexTponu3. XUMHUECKHUE UCTOYHUKH TOKa
53 21. Dnektponu3. XUMHUUECKHE UICTOYHUKU TOKA JLo. Nel3 JLo. Nel3
54 22. Pemenue 3ama4 v yupaKHSHAN TI0 TEME
«OKHCIUTENFHO-BOCCTAHOBUTENIEHBIC PEaKIHH.
OnexTponus»
55 23.06001mmeHue 1 CUCTeMaTH3allns 3HAHUI 110 TeMe
«XUMHUYECKUE PEAKITUN»
56 24 KontponpHast pabota Ne3 o reme «XuMuueckne Kp.Ne3 Kp.Ne3
peakum»
57-93 | Tema 4. 44 5 22 2 37 5 22 1
BemecrTBa n JL.o. Ne7-28 Jl.o. Ne7-28
HX CBOJicTBa
57 1. Kmaccuduxkanmsi HeOpraHMUECKUX BEILECTB Jl.o. Ne7-9 JL.o. Ne7-9
58 2. Knaccudukarus opraHu4ecKux BEIecTB JLo. Nel0O JLo. Nel0
59 3. Kiraccudukaris opraHuIecKHuX BEIICCTB
60 4. Tlpaxtuueckas padota Ne5 «CpaBHEHHE CBONCTB IIp.Ne5 IIp.Ne5
OpraHWYEeCKUX W HEOPTaHWIECKHUX COSAMHEHUI
61 5. O0mmas xapakTepuCTHKa METAJLIOB U UX COCTUHCHUN JLo. Nell JLo. Nel1
62 6. Koppo3sus merannos
63 7. Crioco0bI IOTYYCHHSI METAJLIIOB JLo. Nel2 JLo. Nel12
64 8. MeTauthl TIaBHBIX TTOATPYIIT
65 9. MeTasuibl MOOOYHBIX MOAIPYIIIT JL.o. Ne14-18 Jl.o. Ne14-18
66 10.Pemenne 3a1a4 1 ynpaxHeHUH 1o TeMe «MeTtaibhy




67 11.061mas xapakTepucTrKa HEMETAJUIOB U MX COSIMHEHUH
68 12. TanoreHnsl JL.o. Ne19 Jl.o. Ne19
69 13. Xanskorensl. Cepa JL.o. Ne20 JL.o. Ne20
70 14. Hemerasuisl IATOM IPyMIILL: a30T U pochop JLo. Ne22-24 JLo. Ne22-24
71 15. Hemeransl: 4eTBepTON TPYIIIBL: YTIAEPOS U KPEMHUN Jl.o. Ne25-28 JL.o. Ne25-28
72 16.Pemienne 3aa4 u ynpaxxaeHuit o teme «Hemeranmsn»
73 17. Oxcunsl
74 18. KrucmoTsl HeopraHuIecKue
75 19. KucmoTs! opraHuvecKue
76 20.Pemenue 3ana4 u ynpaxHeHuH 1o teme «KucioTen»
77 21. OcHOBaHUS HEOPTraHUUYECKUE
78 22. OCHOBaHUS OpTraHUICCKUE
79 23.Pemenure 3ama4 u ynpakHeHAH 1Mo TeMe « OCHOBaHUS
80 24. AmdoTrepHbIe HEOPTaHUYCCKUE COSTUHEHUS
81 25. AM¢oTepHbIe OpraHMYecKHe COeANHEHHS
82 26. Conmn
83 27.Pemenre 3ama4 v ynpakHeHAH 1Mo Teme «Corm»
84 28. I'ereTrueckast CBSA3b MEKIY PA3TUIHBIMU KJIaCCaMHU
HEOpPraHUYEeCKHUX BELIECTB
85 29 Ilpaktrueckas padora Ne6 «Pemenne IIp.Ne6 IIp.Ne6
SKCHEPUMEHTAIIBHBIX 33124 10 HEOPraHMYECKOH XUMHNY
86 30.I'ereTrueckast CBSA3b MEXKIY Pa3TUIHBIMA KJIACCAMU
OpPraHUYECKUX BEILECTB
87 31.I'eneTrueckas CBA3b MEXY pa3IMUHBIMU KJacCaMu
OpPraHUYECKUX BEILECTB
88 32 Ilpaktrueckas pabora No7 «Pemenne IIp.Ne7 IIp.Ne7

OKCIICPUMCHTAJIBHBIX 3a4a4 110 OpFaHquCKOﬁ XUMUN»




89 33.Pemienue 3a1a4 ¥ yIpaXHEHUH IO TEME
«I'eneTnyeckas CBsI3b MEXIY KJacCaMyd HEOPTaHUIECKUX
Y OPTaHUYECKUX BEIIECTB»
90 34 Ilpaktuyeckas pabota Ne§ «IlomyueHue ra3oB u IIp.Ne8 ITp.Ne8
M3YYCHUE UX CBOWCTBY»
91 35.Ilpaktrueckas padora Ne9 «I'eHeTHIECKas CBS3b IIp.Ne9 IIp.Ne9
MEXIy KTacCaMU OPTaHUYECKHUX W OPTaHMYECKUX
BEIIECTBY
92 36.00600meHme ¢ ccTeMaTH3AIHsI 3HAHUH TI0 TeMe
«BeniecTBa ¥ MX CBOMCTBay
93 37.KontponbHas padota Ne4 mo teme «BemectBa u ux Kp.Ne4 Kp.Ne4
CBOMCTBa»
94-99 | Tema 5. 9 - 2 - 5 - 2 -
Xumust B JLo. Ne29-30 J1.0.Ne29-30
KU3HU
o0LIecTBa
94 1.Xumusi ¥ Ipou3BOJCTBO.
95 2. XwuMus ¥ Ipou3BoICTBO. [IpobieMb! 3arps3HeHUs
OKpYXKaroIien cpeipl
96 3. XuMHs ¥ CeTBCKOE X03SIUCTBO
97 4.XuMus ¥ IOBCeTHEBHA )KHU3Hb YEI0BEKA JI.o. Ne29-30 JI.o. Ne29-30
98 5.XvMus ¥ IOBCETHEBHAS )KU3HD YEIIOBEKA
99-102 | IToaBenenue 3 - - 1 4 - - 1
HUTOTOB
y4ueOHOro
roaa
99-101 1-3.IloBTOpeHUE, 0000IIEHUE ¥ CHCTEMATH3AIT!S 3HAHUH
3a KypcC CpEeIHEH IIKOJIbI.
102 4.WtoroBas KOHTpOJIbHas paboTa 3a Kypc 11 kiacca
HUroro 102 7 26 5 102 9 30 5

KonTtponbHbIX padort -5 [Ipaktraeckux padot -9JlabopaTopHbIX onmbITOB —30




TEMATUUYECKHMH ILJIAH

HawnmMenoBanune TeMbl, ypoka Komuec | Jlomamnee 3amanune Tposenenne on-naiH-ypokos opMma OTYETHOCTH POPMEI, METOIEI, [Hara [Hara
(ruratdopma) Ipy BBEACHHUH JUCTAH- [IpU BBSICHHH COICPIKAHHE YPOKOB
Ne TBO LIHOHHOT000Yyue-Hus (KapaHTHH, JIUCTAaHIMOHHOTO ¢ yuetoM paboueit o q)aKTqu
n/n 4acoB OTMCHA 3aHATHII H3-32 HU3KHX TCM- 00yucHuUs (KapaHTHH, POrpaMMBbL TJIaHy CKU
nepaTyp) OTMEHA 3aHATHII H3-32 BOCIIHTAHHSA (MOIYITb
HH3KUX TEMIIEPATyp) «UIKOIBHBIN yPOK»)
1-10 | Tema 1. CTtpoenne aToma 10
qacoB
1 1.ATOM — CJIOKHAS 4acTUIA 1 § 1’ yrp. 1-5 https://interneturok.ru/lesson/chemistry/11 DIeKTpOHHAs MOYTa - YCTaHOBIICHHE
-klass/bstroenie-atoma-periodicheskij- JIOBEPHTEIBHBIX
zakonb/stroenie-atoma OTHOILICHUH MEXKIY
2 2 .COCTOSITHUE D JIEKTPOHOB B aTOME 1 § 2’ yIp. 1-7 https://interneturok.ru/lesson/chemistry/11 DNeKTpoHHAs 10YTa YUHTEIIEM U €ro
-klass/bstroenie-atoma-periodicheskij- YYEHUKAMH,
zakonb/stroenie-atoma CIOCOOCTBYOMINX
3 3.Cocrosiaue » JIEKTPOHOB B aTOME 1 § 2’ yrp. 1-7 https://interneturok.ru/lesson/chemistry/11 DIeKTpOHHAs MOYTa TO3UTHBHOMY
-klass/bstroenie-atoma-periodicheskij- BOCIPHATHIO
zakonb/stroenie-atoma YYaIuMHCs TpeOOBaHHH
4 4.3 JIEKTPOHHBIE KOH(i)I/IpraHI/II/I aTOMOB 1 § 3’ yIp. 1-5 https://interneturok.ru/lesson/chemistry/11 DIeKTpOHHAs MOYTa ¥ IIPOCBO YUHTeNs,
-klass/bstroenie-atoma-periodicheskij- TIPUBJICICHHIO UX
XUMHYCCKUX DJICMCHTOB zakonb/stroenie-atoma BHUMaHHs K
5 5.D1eKTPOHHbIE KOHPUTIYPALIMY aTOMOB 1 § 3, ymp. 1-5 https://interneturok.ru/lesson/chemistry/10 DJIeKTPOHHAs MOYTa obcysaemoii Ha ypoke
-klass/bvvedenieb/geometriya-molekul- uH(popMaLyH,
XUMHNYCCKUX DJIICMCHTOB ponyatie-o-teorii-gibridizatsii aKTHBH3AIIHHA HX
R https://interneturok.ru/lesson/chemistry/11 DIeKTPOHHAs NOYTa T103HABATCIBHON
6 6.BanenTHbIe BO3MOXKHOCTH aTOMOB 1 § 4, ynp.1-7 t_lfdass/bstroenie_awma_periodicheskiyj_ P -
XUMHUYCCKHUX JJICMCHTOB zakonb/valentnye-vozmozhnosti-atomov-
himicheskih-elementov - HCMOMB30BaHAC
> _ https://interneturok.ru/lesson/chemistry/11 DJIeKTpOHHAS M0YTa BOCIMTATC/ILHBIX
7 7.Ilepuonndeckuii 3akoH, [lepuomuieckas 1 § 5, ynp. 1-7 t_lfdass/bstroenie_awma_periodicheskiyj_ P BOSMOIKHOCTH
crucTeMa XMMHYECKHUX 3emenToB 1. M. zakonb/ege-periodicheskiy-zakon-i- cofiepKanus yueGHOro
MenneneeBa u CTPOEHHE aTOMa periodicheskaya-sistema-himicheskih- TIpeAMETa Hepes
elementov-d-i-mendeleeva-stroenie-atoma ﬁ;ﬁ;ﬁ;ﬁiﬁuﬂm ACTAM
7 - https://interneturok.ru/lesson/chemistry/11 DIIeKTPOHHAs 110YTa
8 8.Ilepnognaeckwnii 3akoH, [leproguaeckast 1 § 5, ynp. 1-7 t_lfdass/bstroenie_awma_periodicheskiyj_ P OTBETCTEEHHOTO,
CHUCTEMA XMMHUYCCKHUX DJICMCHTOB I[ n. zakonb/ege-periodicheskiy-zakon-i- TpaXXAaHCKOro
MCHZICJ'ICCB& U CTPOCHHUE aToMa periodicheskaya-sistema-himicheskih- gzﬁg::g:}’o%i (:{EHCHH;I
elementov-d-i-mendeleeva-stroenie-atoma
9 9 O606HI€HI/I€ W CUCTEMATH3aLus 3HAHUN 1 HOBTOpI/ITL raBy 1 https://interneturok.ru/lesson/chemistry/11 DeKTpOHHAs MOYTa AoGpocepeuHocTH,
’ ’ -klass/bstroenie-atoma-periodicheskij- uepes nonGop
o Teme ((CTpOCHI/IC aToMa» § 1-5 zakonb/valentnye-vozmozhnosti-atomov- COOTBCTCTBYIOIIHAX
himicheskih-elementov ;z;z:();niﬂsc?;::::’
10 IO.KOHTPOJ'ILHa}I pa60Ta Ne 1 mo teme 1 § 1-5 Bueoxongepenins Zoom OIEKTPOHHas nouTa MPOOIEMHBIX CUTYaLUi
«CTpoeHue aroma Anst oGCyRAeHNUS B
KIacce;
11-32 | Tema 2. CTpoeHHe BelecTBa 22 gyaca
11 1. Xumuueckas CBS3b 1 § 6’ yIp. 1-4 https:/interneturok.ru/lesson/chemistry/11 DIIeKTPOHHAsI TT0YTa - IPUMCHEHHE Ha yPOKe
-klass/btipy-himicheskih- HMHTEPAaKTHBHEIX (HOpM
svyazejb/kovalentnaya-i-ionnaya- PpaboThl yyamuxcs:
himicheskaya-svyaz HHTEIUICKTYAIIBHBIX HI'D,
12 2. XumMuueckas CBSI3b 1 § 6’ yIp. 5-7 https://interneturok.ru/lesson/chemistry/11 DneKTpoHHas MoYTa CTUMYIHPYIOIIUX
-klass/btipy-himicheskih- M03HABATEIBHYIO
svyazejb/metallicheskaya-i-vodorodnaya- MOTHBAIHIO
himicheskie-svyazi HIKOJIBHHKOB;
13 3. Twumel KPHUCTAJUTHUECKHX PEIICTOK 1 § 6’ KOHCIIEKT https:/interneturok.ru/lesson/chemistry/11 DeKTpOHHAs MOYTa JWCKYCCHIA, KOTOPBIE

-klass/btipy-himicheskih-svyazejb/tipy-
kristallicheskih-reshetok

JaloT yJaluuMces
BO3MOXXHOCTb




14 4.FI/I6pI/IHI/I3aHI/IH ATOMHBIX Op61/ITaJ'ICI71 u § 7 ynp1—5 https://interneturok.ru/lesson/chemistry/10 DIeKTpOHHAs MOYTa
’ -klass/bvvedenieb/geometriya-molekul-s-
reoMeTpus MOJICKYJIL. kratnymi-svyazyami
15 5. IIpaktuueckas pabora Nel IoBTopuTs § 6-7 Buncoxongepers Zoom OneKTpoHHas noyTa
«M3roToBiieHnE MOJIENIEH MOJIEKY T
OPraHn4CeCKUX U HCOPraHNICCKUX
BCIICCTB»
16 6.Pemienve 3a1a4 1 yrpakHEHHUH 10 TEME Iosropurs § 1-7 Buneokoneperus Zoom OMeKTPOHHaA NoYTa
«THIbpl XUMUYECKOU CBA3U»
17 7.TCOpI/I}I XHMHYECKOTO CTPOECHUS § 8 yIp. 1-3 https:/interneturok.ru/lesson/chemistry/10 DIIeKTPOHHAsI 1T0YTa
- ’ -klass/bvvedenieb/istoriya-razvitiya-
OpPraHM4eCKUX COCAUHCHUHN A M. predstavleniy-o-stroenii-veschestva
Bytneposa
18 8.Pa3zBurue TEOPUH CTPOEHHS § 8 ynp4_5 https://interneturok.ru/lesson/chemistry/10 DIeKTpOHHAs MOYTa
’ -klass/bvvedenieb/istoriya-razvitiya-
OpPraHn4ycCKuXx BCIICCTB predstavleniy-o-stroenii-veschestva
19 9 Ilo JIUMEPBI. § 9 yIp. 1-4. https://interneturok.ru/lesson/chemistry/10 DIeKTpOHHAs MOYTa
i -klass/nepredelnye-
COO6HI€HHH uglevodorody/polimery-kauchuk
20 10.ILnactmacchl. BojiokHa § 9 yIp. 5-6. https://interneturok.ru/lesson/chemistry/10 DIIeKTPOHHAsI T10YTa
i -klass/uglevody/tsellyuloza-
C006H-ICHH’I o iskusstvennye-polimery
TIOJTUMEpax.
21 11.IIpaktuueckas padora Ne2 «Permenne IoBroputs § 9 Buneokongeperus Zoom OMeKTPOHHaA M0YTa
OKCIICPUMEHTAJIBHBIX 3a4a4 110
OIPCACIICHUIO TJIACTMACC U BOJIOKOH»
22 12.Pemienue 3aga4 U ynpaxHEeHHI o Teme IosToputs § 10, Buzeoxongepenmas Zoom e
«IToaumepsni» ynp.5-6
23 13.Fa3oo6pa3HLIe BelllecTBa § 6. 10 C006HICHI/IH https://interneturok.ru/lesson/chemistry/1 DeKTpOHHAs MOYTa
’ ’ 1-klass/osnovnye-metally-i-
nemetally/vodorod-galogeny
24 14 Pemenue 3aga4 U ynpaxHEHHI Mo Teme IToBTOpUTS § 6 Buzeoxongepenmmas Zoom e S
«Fa3006pa3HLIe BCIICCTBa»
25 15.>KI/I,HKI/IC U TBEPJBIE BEIIECTBA § 6. 10 COO6HICHI/IH https://interneturok.ru/lesson/chemistry/9 DIeKTpOHHAs MOYTa
’ ’ -klass/himiya-metallov/raspolozhenie-
metallov-v-periodicheskoy-sisteme-
himicheskih-elementov-i-ih-svoystva
26 16. Pemenue 3a1a4 v ynpaxkHeHUH 10 TeEMe IToBTOpuTs § 6, 10 Bupeoxongepenmmas Zoom e
(()KI/I[[KI/IG 1 TBEPABIC BEUICCTBA»
27 17.HI/ICHCPCHLI€ CUCTEMBI § 10 yIp. 1-4 https://interneturok.ru/lesson/chemistry/1 DIeKTpOHHAs MOYTa
’ 1-klass/brastvory-i-ih-koncentraciya-
dispersnye-sistemy-elektroliticheskaya-
dissonaciya-gidrolizb/fazovye-
sostoyaniya-veschestv-dispersnye-
sistemy-sposoby-vyrazheniya-
kontsentratsii
28 18.Pemenue 3aga4 1 ynpaxHeHH o Teme IosTopuTts § 10 Buzeoxongepenmmas Zoom e S
((ﬂI/ICHCpCHBIe CHCTEMBI»
29 19.PaCTBOpBI § 10’ yIIp. 5-6 https://interneturok.ru/lesson/chemistry DIIeKTPOHHAsI TT0YTA

/11-klass/brastvory-i-ih-koncentraciya-
dispersnye-sistemy-elektroliticheskaya-
dissonaciya-

IPHOOPECTH OTIBIT
BEJICHHS
KOHCTPYKTUBHOTO
JIMAJIOra; IPYIIIOBOM
paboTh! MK paboThl B
napax, KOTopble ydar
IIKOJTbHUKOB KOMAaH/HO#H
pabote u
B3aHMOJICHCTBHIO C
JIPYTUMH ACTHMU;

- ICTIOJIb30BaHUE
BOCITHTATENIBHBIX
BO3MOXKHOCTEH
coJiepKaHus yqaeOHoro
TpeaMeTa yepes
JIEMOHCTPALHMIO JICTAM
TPHMEPOB
OTBETCTBEHHOTO,
IPaK1aHCKOTO
TIOBE/ICHHUSI, IPOSIBIICHHS
YEeIIOBEKOIIOOHS 1
J00pOCepAeYHOCTH,
4epes moadop
COOTBETCTBYIOLINX
TEKCTOB JIJIsl YTCHMSI,
3a/a4 Ul PeLICHUs,
MPOOJIEMHBIX CUTYALMI
JUIst 00CYXKICHUS B
Kiacce;




gidrolizb/elektroliticheskaya-
dissotsiatsiya-reaktsii-ionnogo-obmena

30 20.Perienue 3a1a4q ¥ ypaxXHECHH [0 TEME 1 orTopurs § 10, Buneoxondeperuua Zoom Snexrpoutas Ho4Ta
«Cocras Bemecta. Cmecuy» ynp.7
31 21 .0606HIGHI/IC U cUCTEMATU3aIs 3HAHUI 1 HOBTOpI/ITL § 1-10 https ://intemeturok.Iju/lesson/chemi§try OneKTpoHHas 1MoYTa
/11-klass/brastvory-i-ih-koncentraciya-
110 TeMe <<CTp0€HI/Ie BCIIICCTBA» dispersnye-sistemy-elektroliticheskaya-
dissonaciya-gidrolizb/fazovye-
sostoyaniya-veschestv-dispersnye-
sistemy-sposoby-vyrazheniya-
kontsentratsii
32 22 KontposeHas padota Ne2 o teme: 1 § 1-10 Buyeokongepentus Zoom DueKTpoHHas nouTa
«CTpoeHue BeIecTBa»
33-56 | Tema 3. XuMu4yecKue peakuuu 24 yaca OneKTpoHHas no4Ta
33 1. Knaccnd)m(auml XUMHUYECKUX peaKum‘& B 1 § 11, yrlp.l—4 https://intcrncturpk.ru{lcssop/ghcmisffry DIIeKTPOHHAs 110YTa - IIpUBJICYCHUE
o /11-klass/bklassifikaciya-himicheskih- BHUMaHHS
HCOPTaHU4CCKON XUMHUH reakcijb/klassifikatsiya-himicheskih- LIKOJIBHUKOB K
reaktsiy-teplovoy-effekt-himicheskih- LEHHOCTHOMY
reaktsiy aCIIeKTy M3y4aeMBbIX
34 2. KﬂaCCI/I(l)I/IKaIII/IH XUMUYECKUX peaKunﬁ B 1 § 1 1, pr1'4 https://intemeturf)k.ru{lessop/t?hemis'try OneKTpoHHas 1MoYTa Ha ypoKax sIBJICHHUI1,
o /11-klass/bklassifikaciya-himicheskih- OpraHu3alus uX
HEOPraHM4eCKON XUMHUHU reakeijb/klassifikatsiya-himicheskih- paBoTE ¢
reaktsiy-teplovoy-effekt-himicheskih- MoJTy4aeMoit Ha
reaktsiy YPOKE COLMaIbHO
35 3. KﬂaCCI/I(l)I/IKaIII/IH XUMHUYECKUX peaKunﬁ B 1 § 1 1, ynp5_6 https://intemeturpk.ru/(lessoAn/tA:hemisAtry OneKTpoHHas 1MoYTa 3HATUMOM
o /11-klass/bklassifikaciya-himicheskih- nHpopmarmei —
OpPraHn4€CKOU XUMHUH reakcijb/klassifikatsiya-himicheskih- MHHIMHPOBAHHE €€
reaktsiy-teplovoy-effekt-himicheskih- 00Cyx/IeHNS],
reaktsiy BBICKA3bIBAaHUS
36 4. KﬂaCCI/I(l)I/IKaIII/IH XUMUYECKUX peaKunﬁ B 1 § 1 1, ynp5_6 https://intemeturpk.ru/(lessoAn/tA:hemisAtry OneKTpoHHas 1MoYTa YJaIMMHUCA CBOCTO
o /11-klass/bklassifikaciya-himicheskih- MHCHH I10 €€
OpraHn4eCcKon XUMHHN reakeijb/klassifikatsiya-himicheskih- ooy, BEIpaGOTKIM
reaktsiy-teplovoy-effekt-himicheskih- CBOCTO K HEH
reaktsiy OTHOIIICHHS;
37 5.Pemrenwe 3a1a4 1 yrpakHEHHUH 10 TEME 1 IosTopuTs § 11 Breokontepermms Zoom OseKTpoHHas nouTa emOmsoRAIHe
«Kmaccuduraruss XaMUIeCKUX PEaKIHiiy BOCIIHTATENBHBIX
38 6.TersioBbIe 3(1)(1)6KTBI W TIPUYHHBI 1 § 12, yrlp.l—8 https://intcrncturpk.ru{lcssop/ghcmisffry DJieKTpoHHas oYTa BO3MOXKHOCTEH
o /11-klass/bklassifikaciya-himicheskih- CozIepXKaHusA
MMPOTCKAaHUA XUMHUYCCKUX PCAKINU reakcijb/klassifikatsiya-himicheskih- yueGHOTo mpeameTa
reaktsiy-teplovoy-effekt-himicheskih- 4epe3 ICMOHCTPALMIO
reaktsiy JIeTM IPUMEPOB
39 7.CKOpOCTI) XUMHUYECKUX peaxunﬁ 1 § 13, yIp. 1-5 https ://intemeturf)k.ru{lessop/t?hemis'try DIIeKTPOHHAS I0YTa OTBCTCTBEHHOTO,
/11-klass/bklassifikaciya-himicheskih- TpaxaaHCKoro
reakcijb/skorost-himicheskoy-reaktsii MOoBEICHMA,
40 8. Karanus 1 13. viip.6-10. https:/interneturok.ru/lesson/chemistry DNEKTPOHHAs M0YTa HpOABIICHIS
§ 13, yrip /11-klass/bklassifikaciya-himicheskih- 4EIOBEKOITIOONS 1
CooOuienust o reakcijb/skorost-himicheskoy-reaktsii AoGpocepedHOCTH,
d)epMeHTax 4epe3 moabop
= — - COOTBETCTBYIOIINX
41 9.06paTiMOCTh XUMHYECKHX PEAKIIUIA. 1 § 14, ynp.1-6 hitps://interneturok rw/lesson/chemistry SMEKTPOHHAS MOYTa TeKCTOB 1A YTCHMS,
/11-klass/bklassifikaciya-himicheskih- .
Xumuaeckoe paBHOBECHUC reakcijb/obratimye-i-neobratimye- NPOGIEMHEIX ’
h1mlchcslflc—rcakts11—h1mlchcskoct CHTYaumi i
ravnovesie-i-sposoby-ego-smescheniya obcymeHms B
42 10.IIpaktuueckas padora Ne3 «CxopocTb 1 Iosroputs § 11-14 Buneokongeperus Zoom OMeKTPOHHaA M0YTa Knacce;

XUMHUYECKUX peakiuil. XUMHUYeCKoe




PpaBHOBECHUC»
43 11.Pewenue 3a1a4 ¥ ynpaxHeHHil 110 TeMe 3amauu 1Mo Bueoxongepenuns Zoom OJeKTpoRHas nouTa
((CKOpOCTI) XUMHUYCCKUX peaKuHﬁ. UHAWBUAYaJIbHBIM
XHUMHYECKOE PAaBHOBECHEY KapTodkam. § 14,
ymp.7-8
44 12. Teopml BHBKTpOHI/ITI/I‘IeCKOﬁ § 15’ pr.1—7 https://interneturok.ru/lesson/chemistry DIIeKTPOHHAsI TT0YTA
/11-klass/brastvory-i-ih-koncentraciya-
Juccouuanyy. Peakuuy HOHHOro oOMeHa dispersnye-sistemy-elektroliticheskaya-
dissonaciya-
gidrolizb/elektroliticheskaya-
dissotsiatsiya-reaktsii-ionnogo-obmena
45 13. TeOpI/IH 3J'I€KTp0J'II/ITI/I‘I€CKOI71 § 15, ynp8—l2 https://interneturok.ru/lesson/chemistry DeKTpOHHAs MOYTa
/11-klass/brastvory-i-ih-koncentraciya-
Auccouunanum. PeaKHI/H/I MOHHOTro 00MeHa dispersnye-sistemy-elektroliticheskaya-
dissonaciya-
gidrolizb/elektroliticheskaya-
dissotsiatsiya-reaktsii-ionnogo-obmena
46 14. FPI,I[pO JIM3 § 16’ yIp. 1-5 https://interneturok.ru/lesson/chemistry DIIeKTPOHHAsI 04T
/11-klass/brastvory-i-ih-koncentraciya-
dispersnye-sistemy-elektroliticheskaya-
dissonaciya-gidrolizb/gidroliz-sreda-
vodnyh-rastvorov-vodorodnyy-
pokazatel
47 15. FPI,I[pO JIM3 § 16’ yr[p6—8 https://interneturok.ru/lesson/chemistry DIIeKTPOHHAsI 04T
/11-klass/brastvory-i-ih-koncentraciya-
dispersnye-sistemy-elektroliticheskaya-
dissonaciya-gidrolizb/gidroliz-sreda-
vodnyh-rastvorov-vodorodnyy-
pokazatel
48 16.Pemenue 3aga4 1 ynpaxHeHHI o Teme IosTopuTs § 16, Buzeoxongepenmmas Zoom JMEXTPOHHAS NOTT
«Teopust 3NEKTPOIUTHIECKOIT ynp.9-10
nucconuanuu. ['maponnsy»
49 17.IIpaktuueckas pabora Ned «Pemenne IosTopurts § 16, Buneokongeperus Zoom OMeKTPOHHaA M0YTa
JKCIIEPUMEHTAITLHBIX 337124 10 TEME ymop.11-12
«"'uaponus»
50 18.OKUCIUTETBHO-BOCCTAHOBUTEIbHBIE § 1 1’ 3ammmcate OBP | https/interneturok.ru/lesson/chemistry DIIeKTPOHHAsI 04T
/11-klass/bfazovye-sostoyaniya-
pcakuu HCOPraHM4YCCKUX vewestv-dispersnye-sistemy-chistye-
BEIICCTB. vewestva-i-smesi-istinnye-rastvory-
KoHcrekt sposoby-v/okislitelno-
vosstanovitelnye-reaktsii-2
51 19.0OKuCIHUTEIBHO-BOCCTAHOBHTEIIBHBIE § 11, 3amucats OBP | hitps/interneturok.ru/lesson/chemistry OnextponHaz nouTa
/11-klass/bfazovye-sostoyaniya-
peakuun OpPraHn4eCKux vewestv-dispersnye-sistemy-chistye-
BEIICCTB. vewestva-i-smesi-istinnye-rastvory-
KouchekT JNeKIHH sposoby-v/okislitelno-
vosstanovitelnye-reaktsii-2
52 20. 3J'IeKTpOJ'IPI3. XuUMHYECKHE UCTOYHUKH § 21, ynp1_4 https://interneturok.ru/lesson/chemistry DIeKTpOHHAs MOYTa
/11-klass/bfazovye-sostoyaniya-
TOKa Koncnexrs vewestv-dispersnye-sistemy-chistye-
vewestva-i-smesi-istinnye-rastvory-
sposoby-v/elektroliz
53 21. 3J'IeKTpOJ'IPI3. XUMHYECKHE UCTOYHUKH § 21, pr5-8 https://interneturok.ru/lesson/chemistry DeKTpOHHAs MOYTa
/11-klass/bfazovye-sostoyaniya-
TOKa KoHcrekTsl

vewestv-dispersnye-sistemy-chistye-

- Opranu3anus
medcrsa
MOTHBHUPOBAHHBIX U
OPYAMPOBAHHBIX
yJamuxcs Hax ux
HEyCIeBAIOIMMH
OJ(HOKJIACCHUKAMH,
JTAfoIIEr0
HIKOJIbHHKAM
COHAJIBHO
3HAYHMBIN OITBIT
COTpYAHHUYECTBA U
B3aMMHOMN TTIOMOILIIH;




vewestva-i-smesi-istinnye-rastvory-
sposoby-v/elektroliz

54 22. Pemenue 3a7a4 U ynpakHEHUH 10 TeMe 1 IosToputs § 11, Buzeoxongepenmmas Zoom JMEXTPOHHAS NOTT
«OKUCIUTEIHHO-BOCCTAHOBUTENIbHBIE 18, ymp.25-27
peakiuu. DIEKTPOIIU3Y
55 23.060011eHIE U CHCTeMaTH3aIIsI 3HAHUH 1 HOBTOpI/ITB rIaBy 3’ https://interneturok.ru/lesson/chemistry DIIeKTPOHHAsI TT0YTA
/11-klass/bfazovye-sostoyaniya-
10 TeMe « XHUMHYECKHE PEAKITUI § 11-16, KOHCIIEKTBI | yewestv-dispersnye-sistemy-chistye-
vewestva-i-smesi-istinnye-rastvory-
sposoby-v/ege-tipy-himicheskih-
reaktsiy-okislitelno-vosstanovitelnye-
reaktsii-ponyatie-o-skorosti-
himicheskoy-reaktsii-obratimye-
reaktsii
56 24 KonrponsHas padota Ne3 110 Teme 1 IloBTOpHTE IIIABY 3, Buneokongeperus Zoom OMeKTPOHHaA M0YTa
«XVUMHYECKHE PEAKITUNY § 11-16
57-93 | Tema 4. BeniecrBa u X CBOHCTBA 37
4yacoB
57 1. KnaccndeaumI HEOPTraHUYECKHX 1 § 17’ yIp. 1-3 https://interneturok.ru/lesson/chemistry DIIeKTPOHHAsI TT0YTA - BKJIFOUCHHE B YPOK
/11-klass/osnovnye-klassy-soedineniy- HTPOBBIX TIPOLETYD,
BCIICCTB ih-svoystva-i-tipichnye- KOTOpPbIC TOMOTAl0T
reaktsii/klassifikatsiya-i-nomenklatura- MOACPKAT
neorganicheskih-veschestv MOTHBALHIO JIeTeH K
58 2. KnaccndeaumI OPraHUYECKUX BEIIECTB 1 § 17’ yIp. 4-7 https://interneturok.ru/lesson/chemistry DIIeKTPOHHAsI TT0YTA TIOJTy4EHUIO 3HAHUH,
/10-klass/bvvedenieb/klassifikatsiya- HaJIQKUBAHUIO
organicheskih-soedineniy HO3UTHBHEIX
59 3. KﬂaCCI/I(l)I/IKaHI/IH OPraHUYECKUX BEIIECTB 1 § 17, yIp. 7-10 https://interneturok.ru/lesson/chemistry DIeKTpOHHAs MOYTa Me)KHH‘IHOSTHBIX
/10-klass/bvvedenieb/klassifikatsiya- OTHOLICHHH B KJlacce,
organicheskih-soedineniy TIOMOTaloT
60 4 Ilpaktuueckas padora Ne5 «CpaBHEHHE 1 TToeTOopuTs § 17, Buneoxondepentuis Zoom OneKTpoHHas no4Ta YOTAHOBIICHHIO
HOGPO)KGHB.TCHLHOH
CBOMCTB OPraHUYECKUX U HEOPTAHUIECKUX ymp.8-10 atMocdephl BO BpeMs
COETMHEHUIY ypoxka;
61 5. Obmas XapaKTEPUCTUKA METAILIOB M MX 1 § 1 8’ yIp. 1-13 https ://intcrncturok.ru/lcsson/chcmistry DIIeKTPOHHAsI TT0YTA - opraumsaius
o /11-klass/osnovnye-metally-i-
COCAMHCHUH nemetally/metally-i-ih-svoystva- megersa
schelochnye-metally- MOTHBHPOBAHHBIX H
OPYAMPOBAHHBIX
schelochnozemelnye-metally-
alyuminiy YYAIIUXCs Hal HX
- - HEYCIIeBAIOIIMU
62 6. KOppO?)I/Iﬂ METaLJIOB 1 § 19, yIp. 1-7 https ://mtemeturok.ru/lesson/chemlstw DIeKTpOHHAs MOYTa OTHOKIIACCHHKAMH,
/11-klass/osnovnye-metally-i- Jr—
nemetally/obschie-sposoby- IKOITBHHKAM
polucheniya-metallov-korroziya COLMANBHO
63 7. Crioco6bl OLyYeHHUs. METAILIOB 1 § 20 ynp.1-4 https:/interneturok.rw/lesson/chemistry OnextponHaz nouTa sHauHMbiii ONBIT
/1 l—klass/osnovnyc—mctally—l— COTPYAHWTECTBA 1
nemeta}ly/obschle-sposobyj B3AHMHOM TIOMOIIIHL,
polucheniya-metallov-korroziya
64 8. MeTtaJuibl TJIaBHBIX IO JTPYIIIT 1 § 22, yIp. 1-9 https://interneturok.ru/lesson/chemistry DIIeKTPOHHAsI 1T0YTa - NpUBJICUeHIe
/11-klass/osnovnye-metally-i- BHUMAHHAS
nemetally/metally-i-ih-svoystva- KOJBHHKOB K
schelochnye-metally- LLCHHOCTHOMY
schclochnozcmc}qyc—mctally— ACTIEKTY H3ydaeMBIX
_ alyuminiy _ Ha YpOKax SIBJICHHUIA,
65 9. MeTajuthl HOOOYHBIX ITO ArPyIIn 1 § 23, ynp_l_’] https://interneturok.ru/lesson/chemistry DIeKTPOHHas 110YTa OpraHu3aLus HX

/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally

paboTsl ¢




66 10. Pemrenue 3aa4 1 ynpakHeHUH 10 TEMe § 23, ynp.8-10 Buzeoxongepenmmas Zoom JMEXTPOHHAS NOTT
«Mertabi»
67 1 1.06111351 XapakTEePUCTUKA HEMETAILIOB § 24. prl-lO https://interneturok.ru/lesson/chemistry DeKTpOHHAs MOYTa
o /9-klass/himiya-nemetallov/stroenie-
UX COCIMHCHUH atomov-i-svoystva-himicheskih-
elementov-nemetallov
68 12. ajioreHs! § 2 5’ yIp. 1-6 https://interneturok.ru/lesson/chemistry DIeKTpOHHAs MOYTa
/11-klass/osnovnye-metally-i-
nemetally/vodorod-galogeny
69 13. XanbKOreHbl. Cepa § 26’ prl-S https://interneturok.ru/lesson/chemistry DIeKTpOHHAs MOYTa
/11-klass/osnovnye-metally-i-
nemetally/kislorod-sera
70 14. HemeTaisl IISITOM [PYIIIBL a30T U § 27’ yrlp.l—8 https://interneturok.ru/lesson/chemistry DIIeKTPOHHAsI 04T
/11-klass/osnovnye-metally-i-
(I)ocd)op nemetally/fosfor
71 15. HemeTasuisl: ‘lCTBCpTOfI [PYIIIBL: § 28’ yrlp.l—8 https://interneturok.ru/lesson/chemistry DIIeKTPOHHAsI 04T
o /11-klass/osnovnye-metally-i-
YIJIEpOI ¥ KpEMHUH nemetally/kremniy
72 16.Pemenue 3aga4 1 ynpaxHeHHI 1o Teme § 27, ynp.9-11u § Buzeoxongepenmas Zoom JMEXTPOHHAS NOTT
«Hemeramnb» 28, ynp.9-11
73 17. OKCI/I,HLI § 18, CTp205-206, https://interneturok.ru/lesson/chemistry DIeKTpOHHAs MOYTa
/11-klass/osnovnye-klassy-soedineniy-
yup. 8 > ih-svoystva-i-tipichnye-reaktsii/oksidy
§ 24, ctp.275-2717,
ymp.8.
Koncnekr
74 18. Kuciiorsl HEOPTaHUIECKHE § 29’ yIp. 1-7 https://interneturok.ru/lesson/chemistry DIIeKTPOHHAsI 04T
/11-klass/osnovnye-klassy-soedineniy-
ih-svoystva-i-tipichnye-reaktsii/kisloty
75 19. Kuciorsl OpraHduyYecKue § 29’ pr1'7 https://interneturok.ru/lesson/chemistry DeKTpOHHAs MOYTa
/10-klass/karbonilnye-soedineniya-
karbonovye-kisloty/karbonovye-
kisloty-stroenie-fizicheskie-svoystva-
nomenklatura
76 20.Pemenue 3a1a4 ¥ ynpaxHEeHHI 0 TeMe IosTopuTs § 29, Buzeoxongepenmmas Zoom JMEXTPOHHAS NOTT
«Kucnote» ynp.8-10
77 21. OcHoBaHUs HEOPTaHUYECKUE § 30’ pr1‘7 https://interneturok.ru/lesson/chemistry DeKTpOHHAs MOYTa
/11-klass/osnovnye-klassy-soedineniy-
ih-svoystva-i-tipichnye-
reaktsii/osnovaniya-2
78 22. OcHOBaHUS OpraHuYeCKUe § 30’ yIp. 1-7 https://interneturok.ru/lesson/chemistry DeKTpOHHAs MOYTa
/10-klass/aminy/himicheskie-svoystva-
aminov-osnovnost-aminov-zagorskiy-
V-v
79 23.PeiieHue 3ama4 U yIpakHEHHH 110 TEME Iosropurts § 30, Buneokoneperius Zoom OMeKTPOHHaA N0YTa
«OcHOBaHUS» ynp.8
80 24. AM(i)OTCpHI)IG HEOpPTraHUYECKUe § 3 1, prl-S https://interneturok.ru/lesson/chemistry DeKTpOHHAs MOYTa
/9-klass/bvvedenieb/amfoternye-
COCIMHCHUA oksidy-i-gidroksidy
81 25. AM(i)OTCpHI)IG OpTaHNYECKUE § 3 1, yIp. 1-5 https://interneturok.ru/lesson/chemistry DeKTpOHHAs MOYTa

COCANHCHUA

/10-klass/belki-i-nukleinovye-
kisloty/aminokisloty-nazvaniya-i-
svoystva-aminokislot

TIOIyJaeMoi Ha
YPOKE COILMAIBHO
3HAYUMOIT
uHpopMarmen —
MHUIUUPOBAaHHE e
o0CyxaeHus,
BBICKA3bIBAaHUS
YHYAIIMHCS CBOCTO
MHEHHS 110 ee
MOBOJLY, BEIPabOTKH
CBOETO K Heit
OTHOIICHHUS;




82 26. Conu KoHcoekT https://interneturok.ru/lesson/chemistry DIeKTpOHHAs MOYTa
/11-klass/osnovnye-klassy-soedineniy-
ih-svoystva-i-tipichnye-reaktsii/soli-i-
kompleksnye-soedineniya-
geneticheskaya-svyaz-mezhdu-
osnovnymi-klassami-neorganicheskih-
soedineniy
83 27.Peuienue 3aa4 ¥ yIpaKHEHUH 110 TeMe Koncnekr. 3aganus Bueoxongepernmns Zoom OJeKTpoRHas nouTa
«Comny» B TCTpaau
84 28. 'eHeTnueckas CBSI3b MEKILY § 32 ynp3 5.6 https://interneturok.ru/lesson/chemistry DeKTpOHHAs MOYTa
’ ’T /9-klass/bvvedenieb/povtorenie-
Pa3ITHMYHBIMH KJIACCaMU HEOPTAaHUIECKUX geneticheskaya-svyaz-klassov-
BEIIIECTB neorganicheskih-soedineniy
85 29.IIpaktuueckas pabora Ne6 «Perenne IoBTOpHTH Buneokoneperius Zoom OMeKTPOHHaA N0YTa
3KCIEPUMEHTAIBHBIX 33/1a4 110 TPONACHHBIN
HEOPTaHNYECKONH XHUMHUM) Marepual.
§ 32, ynip.7-9
86 30.'eHeTHYECKAS CBSI3b MEX LY HOBTOpI/ITB § 17-23 https://interneturok.ru/lesson/chemistry DIIeKTPOHHAsI TT0YTA
/10-klass/belki-i-nukleinovye-
Pa3IMYHBIMH KJIACCAMHU OPTaHUYECKUX Kisloty/reshenie-kachestvennyh-
BEILIECTB zadach-2-tsepochki-prevrascheniy
87 31.I'eneTnueckas CBSI3b MEX LY § 32 prl 4 https://interneturok.ru/lesson/chemistry DIeKTpOHHAs MOYTa
’ ’ /10-klass/belki-i-nukleinovye-
Ppa3iM4YHbIMU KJIaCCaMU OPraHU4YCCKUX kisloty/reshenie-kachestvennyh-
BEILIECTB zadach-2-tsepochki-prevrascheniy
88 32.IIpaktuueckas pabora Ne7 «Pemenne IToBTOpPUTH Buzeoxongepenmas Zoom JMeXTpOHHAS NOTT2
OKCIICPUMCHTAJIbHBIX 3a4a4 11O HpOfI[[eHHLIIZ
OpFaHHqGCKOﬁ XUMHHN» Marepuall.
§ 23, ynp.10
89 33.PemieHue 3a1a4 U yIpaKHEHHH 110 TEME IoBroputs § 32 Buneokongeperus Zoom OMeKTPOHHaA M0YTa
«['eHeTHUECKas CBI3b MEXOY KiracCaMu
HCOPraHNYCCKUX U OPTAaHNICCKUX
BCIICCTB»
90 34 IIpaktuueckas padora Ne8 «IlomydeHue IoBTOpHTH Buneokongeperus Zoom OMeKTPOHHaA M0YTa
ra3oB U U3y4EHHUE UX CBOMCTB» TPONACHHBIN
Marepuai.
§ 32, ynp.2
91 35.IIpaktuueckas padora Ne9 IosTopuTts § 17-32 Buzeoxongepenmas Zoom JMEXTPOHHAS NOTT
«["eHeTHuecKas CBI3b MCKAY KjlacCaMn
HCOPraHNYCCKUX U OPTaHUYCCKUX
BCIIIECTB»
92 36.0606HICHI/IG C CHCTEMATH3aLIUS 3HAHUH HOBTOpI/ITL § 17-32 https://interneturok.ru/lesson/chemistry DeKTpOHHAs MOYTa
o /9-klass/bvvedenieb/povtorenie-
1o teme «BeriecTBa U UX CBOHCTBaY geneticheskaya-svyaz-klassov-
neorganicheskih-soedineniy
93 37.Kourpounpnas padora Ned 1o reme IToBTOpUTH INaBY 4, Buzeoxongepenmmas Zoom JMEXTPOHHAS NOTT

«BerecTBa 1 ux cBOiCTBa»

§ 17-32




94-99 | Tema 5. XuMusi B ;KH3HH 001IeCTBA 5 gacos
94 1.Xumus u MIPOU3BOJICTBO 1 § 33 yIp. 1-5 https://interneturok.ru/lesson/chemistry OneKTpoHHas 1MoYTa - IPUBIICUCHHE
’ /9-klass/himiya- BHUMAaHHs
nemetallov/kislorodosoderzhaschie- MIKOJIBHUKOB K
soedineniya-sery LEHHOCTHOMY
95 2. XuUMuUs 1 MIPOU3BOJICTBO. HpO6J’IeMLI 1 § 33 yIp. 6-10 https://interneturok.ru/lesson/chemistry DIeKTpOHHAs MOYTa aCIEKTy M3y4aeMBbIX
o ’ /9-klass/himiya- Ha ypoKax sIBJICHHIA,
3arpA3HCHUA OKPYXKaAIOLICH CPCIbL nemetallov/kislorodosoderzhaschie- OpraHu3aIMsa UX
soedineniya-sery paboThl ¢
96 3. XUMHS U CelIbCKOEe XO3SIHUCTBO 1 § 34 yrp. 1-9 https://interneturok.ru/lesson/chemistry DIeKTpOHHas T04YTa TNy JaeMoii Ha
’ /9-klass/himiya-nemetallov/fosfor-i- YPOKE COLMAIIBHO
ego-soedineniya 3HAYUMOM
97 4. XuMus U IOBCEAHEBHAS )KU3HD 1 § 34 yIIp. 1-7 https://interneturok.ru/lesson/chemistry OneKTpoHHas 1MoYTa uHpopmareit —
’ /10-klass/spirty/poluchenie-i- MHUIMMPOBAHHUE €€
primenenie-spirtov obcysxAeHns,
98 5.XuMHUA 1 IIPOOJIEMBI OKDYIKAIOIIEH CPEIbI 1 34. yop. 8-10 https://interneturok.ru/lesson/chemistry DJIeKTPOHHAsI 0YTa BbICKa3bIBAHUA
P Py t pea § » YHP /10-klass/nepredelnye- Y4aIIMHCS CBOCTO
uglevodorody/polimery-etilenovogo- MHEHHA 110 €¢
ryada-2 [OBOJY, BBIPAbOTKH
CBOETO K Hei
OTHOLIICHNS
99-102 | TloxBeaeHNE UTOTOB Y4eOHOTO TO/1a 4
gaca
99-101 | 1-3.IToBTOpeHHME, 0OOOIICHNE 1 3 IToBTOPUTH Brneokondepenums Zoom OuekTpoHHas moyTa
CcUCTeMaTHU3alysl 3HaHUM 3a Kypc CpeHeil PO ICHHBIN
IIKOJIBI. Marcpual
102 | 4.MToroBas KOHTpOJIbHAS PaboTa 3a Kypc 1 IToBTOpUTH Breokontepermms Zoom OseKTpOHHas nouTa
11 xmacca MIPOHICHHBIH
MaTcpual

KouTponbHbix pabot -5[1pakTrueckux padoT -9  JlabopaTopHBIX OIBITOB —30
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IIpunioxenne K nporpamMmme
Hopwmbl onenok:
OLEHKA YCTHOI'O OTBETA

Ommemxa «5»:

v\ OTBET MOJIHBIA ¥ IPABUIbHBIA Ha OCHOBAHMH M3yYEHHBIX TEOPH;

v\ MaTepHall U3JI0KEH B ONPEIEICHHON JIOTHYECKOH TT0CIEI0BATEIbHOCTH, JINTEPATYPHBIM SI3BIKOM;

v OTBET CAaMOCTOSTEIbHBIMA.

Ommemxa «4»:

v/ OTBET NOJIHBIA ¥ IPABUIBHBIA Ha OCHOBAHMH M3yYEHHBIX TEOPH;

v MaTepuall U3JI0KeEH B ONpPeEEHHON JJOTMYECKOM T0CIIE0BATENILHOCTH, IPH STOM JOIMYIIEHbI JABE-TPH HECYIIECTBEHHBIE OUIMOKH, HCIIPABIIEHHBIE T10 TPEOOBAHMIO YUUTEIIS.

Ommemxa «3»:

v/ OTBET MOJIHBIN, HO TIPU ATOM JIOMYIIEHA CYLIECTBEHHAs OMIMOKA MIIM OTBET HETOJIHbIN, HECBA3HBIH.

Ommemxa «2x:

v\ 1pu OTBeTE OOHAPYKEHO HEMOHUMAHKE YYANIMMCS OCHOBHOTO COJIEPKaHUs y4eOHOTO MaTepraa Wi JOMYIIEHb! CYLIECTBEHHBIE OMIMOKH, KOTOPBIE YYAIIUHCS HE MOKET
HCTIPABUTH NPH HABOSIINX BOIPOCAX YIUTEIIS.

OIIEHKA SKCHEPUMEHTAJIbHBIX YMEHUI

OreHKa CTaBUTCS HA OCHOBAaHUY HAOIOACHUS 3a yUAIMUCS W TUCBMEHHOTO OTYeTa 32 pabory.

Ommemxa «5»:

v paboTa BBINOJIHEHA MOJHOCTHIO M TIPABUIILHO;

v/ clenaHsl MpaBUIbHbIE HAOIIOIEHHUS U BBIBOJIBI;

v/ BKCIIEPHMEHT OCYIIECTBJICH M0 [UIaHY C YYE€TOM TEXHUKH GE30MaCHOCTH U TIPaBHII pabOThI C BEIIECTBAMHU M 000PYI0BAHUEM;

v TIpOSIBJIEHBI OPraHU3aMOHHO-TPYOBbIE yMeHHUs (TIOAIEPKUBAETCS YUCTOTA PAGOYEr0 MECTA M MOPAIOK HA CTOJIE, SKOHOMHO HUCIIOJIb3YIOTCS PEAKTUBBI).
Ommemxa «4»:

v paboTa BBINOJIHEHA TPABUIIBHO, C/IENAHbI PABHIIbHbIE HAOIIOICHHS U BBIBOJIBI, HO TIPH 3TOM SKCIIEPUMEHT MPOBEJICH HE TOJHOCTHIO UIIH JIOMYIICHBI HECYLIECTBEHHBIE
omunOKH B paboTe ¢ BEleCTBAMH U 000PYAOBaHUEM.

Ommemxa «3»:

v paboTa BBINOJIHEHA TPABUIBHO HE MEHEE YEM HATIOJIOBUHY WIIH JIOMYIIEHA CYLIECTBEHHAs OUIMOKA B X0/I€ DKCIIEPUMEHTA, B O0BSICHEHHH, B OOPMIICHHH PabOThI, B
COOJTIOZICHUY MPABUII TEXHUKU O€30MacHOCTH IPH PaboTe ¢ BemeCTBAMH M 000PYIOBAaHUEM, KOTOPAsi HCIPABIISICTCS IO TPEOOBAHUIO YUUTEIS.
Ommemxa «2x:

v' pomymiens! aBe (1 00JIee) CyIIECTBEHHBIE ONIMOKHU B XOJIE DKCIIEPUMEHTA, B 00bsACHEHHH, B 0(OPMIIEHHH PabOTHI, B COOIIOACHUN TIPABIJ TEXHUKH 0€30MIAaCHOCTH TIPH
paborte ¢ BemecTBaMu 1 000PYIOBaHUEM, KOTOPBIE YUAIIMICS HE MOXKET HCIPABUTH JaXXe M0 TPEOOBAHUIO YUUTEIS.

OLIEHKA YMEHUWM PEILIATHh SKCIHEPUMEHTAJIBHBIE 3AJTAYN
Ommemka «5»:
v/ IUlaH pelIeHMs COCTABIIEH MIPABHILHO;
v\ IIPaBWJILHO OCYIIECTBJIEH TTOA00P XUMHYECKUX PEAKTHBOB U 000PYI0BAHUS;
v' JaHO MOJHOE 0OBSICHEHHUE U CACTAHBI BBIBOJIBL.
Ommemra «4»:
v/ IUlaH pelIeHMs COCTABIEH MIPABHILHO;
v\ IpaBWIBLHO OCYIIECTBJIEH MOAOOP XUMHUYECKUX PEAKTUBOB U 000PYIOBaHMS, IIPH STOM JOMYLIEHO He 0OJIEE BYX HECYILECTBEHHBIX OIIMOOK B 0OBSICHEHUY U BBIBOJIAX.



Ommemra «3»:

v\ IUIaH PELIEHHs COCTABIIEH MMPABHIILHO;

v\ IpaBWJILHO OCYILECTBJIEH MOAOOP XUMUYECKUX PEAKTUBOB U 000PYIOBaHMS, HO AOMYIIEHA CYIIECTBEHHAS OIIMOKA B OOBACHEHUH U BBIBOJAX.
Ommemra «2»:

v jnonyuieHs! aBe (i 6osiee) OMMOKH B IUIAHE PEIIEHNS, B 0100PE XUMUYECKUX PEAKTHBOB U 000PYI0BaHHsI, B OOBACHEHUH M BBIBOJIAX.

OIIEHKA YMEHUS PEHIATH PACUETHBIE 3ATAYA

Ommemra «5»:

v\ B JIOTMYECKOM PACCYXIEHUH M PELICHUHU HET OMIMOOK, 3a/1a4a PEIEHa PAlMOHAIBHBIM CII0COO0M.
Ommemka «4»:

v B JIOTMYECKOM PACCYXKJIEHUH M B PELICHUH HET CYIIECTBEHHBIX OLIMOOK, HO 3a/1aua PelIeHa HEPALMOHAIBLHBIM CIIOCOOOM HIIM JIOMYLIEHO HE 00JIee ABYX HECYIECTBEHHBIX
OIIIMOOK.
Ommemka «3»:

v B JIOTMYECKOM PACCYXKJIEHUH HET CYIIECTBEHHBIX OMIMOOK, HO JOMYCKAETCs CYLIECTBEHHAs OMIMOKA B MATEMATUYECKHUX pacyeTax..
Ommemka «2»:

v\ HMEIOTCH CYIIECTBEHHBIE OMIMOKH B JJOTHIECKOM PACCY/KAECHUH U B PELICHUM.

OLEHKA IIMCBMEHHbBIX KOHTPOJIBHBIX PABOT

Ommemka «5»:

v/ OTBET MOJIHBIN U NPABUIHLHBIN, BO3MOYKHA HECYLIECTBEHHAS OLIHOKA.
Ommemra «4»:

v\ OTBET HEMOJIHBIA WM JOMYLIEHO HE OOJIEE JBYX HECYINECTBEHHBIX OIIMOOK.
Ommemka «3»:

v paboTa BBINOJIHEHA HE MEHEE YEM HAIIOJIOBUHY, JTOMYIIEHA OJIHA CYLIECTBEHHAs OMIMOKA ¥ TIPU 3TOM JIBE-TPH HECYIIECTBEHHBIE.
Ommemka «2»:

v/ paboTa BBIIIOIHEHA MEHBIILE YEM HAIIOJOBHHY UIIH COAEPIKUT HECKOIBKO CYHMIECTBEHHBIX OMIMOOK.

[Ipu o1IeHKE BBIMOJIHEHUS TUCbMEHHON KOHTPOJIBHOM paboThl HEOOXOIUMO YUUTHIBATh TPEOOBAHUS €IMHOTO Opdorpaduueckoro pexuma.
OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO PaboTy KOPPEKTUPYET MPEALICCTBYIOINE MIPH BHICTABICHHH OTMETKH 32 YETBEPTh, MOIYrOUE, TOI.

IlepeyeHb TeM A5l MPOEKTHBIX U Y4eOHO-UCCIEI0BATEIbCKUX PadoT
1. UccnenoBanre MUThEBON BOJIBI PA3IMYHBIX IPUPOIHBIX UCTOYHUKOB (051 CPEOHUX WIKOL CEbCKOU MECHHOCIU).
2. UccmenoBanue BOIOTIPOBOTHON BOABI (01 20POOCKUX CPEOHUX WIKOTL).
3. IloBrIeHne KauecTBa MATHEBON BOJIBI.
3. UccnenoBanre X031iCTBEHHOT'O U TYaJICTHOTO MBLIA Pa3JTUYHBIX MapoK.
4. CoBpeMeHHbIC HANPABICHUS Pa3BUTHSI XUMUYECKOI TEXHOJIOTHU: OMOTEXHOJIOTHS U HAHOTEXHOJIOTHSL.



