


INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma no xumuu B 11 kiacce cocrtaBieHa Ha ocHoBaHHU DeepabHOrO rocyIapcTBEHHOTO
CTaHJapTa OCHOBHOTO 00IIEero 00pa30BaHus

HEJIN U 3AJJAYUA TPEIIOJABAHUA XUMUHN

O01mme neu npenogaBaHusi XMMUM HA 02a30BOM yPOBHE B CTaplleil HIKoJIe:

o OcBoeHME 3HAHUI O POJIM XMMUU B CO3/IaHUU LIETOCTHOM €CTECTBEHHOHAYYHON KapTUHBI MUpa, BaX-
HEHIINX XUMAYECKUX TEOPHUAX, IOHATHUAX, 3aKOHAX.

o OBnazieHne YMEHHSMU HPUMEHSTH MOJTYYEHHBIC 3HAHHUS IJI1 OOBSCHEHHS PA3TUYHBIX XUMUYECKHUX
IIPOLIECCOB M CBOMCTB BELIECTB ; O BKJIA/JE€ XUMHUU B Pa3BUTHUE COBPEMEHHBIX TEXHOJIOTHUM.

o Pa3zButue nosHaBaTenbHbIX UHTEPECOB U MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH, YMEHMI CaMOCTOSATEINb-
HOTO MOJIY4YE€HHs] 3HAHUM U3 Pa3IMYHbIX UCTOYHUKOB.

o Bocnuranmne yO0ex1eHHOCTH B MMO3UTHBHOM POJIM XMMHUU B )KU3HU COBPEMEHHOTO 00IIECTBa, HE00XO0-
JUMOCTH XMMHYECKU TPAMOTHOI'O OTHOLIEHUS K CBOEMY 3[I0POBBIO U OKPYXKAIOILEH Cpeie.

o [IpuMeHeHMe MOTyYeHHbIX 3HAHUN U yMEHUH A5 6e3011aCHOr0 MCIOJIb30BaHUS BEIIECTB U MaTepua-

JI0B B OBITY, CETbCKOM XO34HCTBE U Ha MPOU3BOJICTBE, PEHICHUsS MPAKTUYECKUX 33]a4 B MOBCEIHEBHOMN
KU3HH, IPEAYNPEKACHUS SIBICHUN, HAHOCSIINX BPE] 3J0POBBIO YEJIOBEKA U OKPYKAIOIIEH cpeie.
Hean n 3aga4u, pemiaemMblie NPU peajn3anuu padoyeil NporpaMMsbl 0 peAMeTY :

e WuTerpanust 3HaHWA IO HEOPTaHUYECKOW M OPTaHMYECKON XMMHH C N0 (DOPMHPOBAHUS y yda-
MXCA LEJIOCTHOW XUMUYECKON KapTUHBI MUpa

o Pa3Butre noHuMaHus MaTepuaIbHOCTH U MIO3HABAEMOCTH €IMHOTO MHPa BELLIECTB

o Pa3BuTue noHnMaHus posi 1 MECTa XMMHH B CUCTEME HAyK O IPUPOJIE

o dopMupoBaHre y 00y4aromuxcsi yMEeHUsI BUAECTh U TOHMMATh LIEHHOCTh 00pa30BaHUs, 3HAYMMOCTD
XUMHUYECKOTO 3HAHUS JJI KKI0T0 YEJIOBEKa HE3aBUCUMO OT €ro MpoeCcCHOHATBHOU EATeTbHOCTH;

o Pa3Butne ymenuit popmynupoBath 1 060CHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

o [IproGperenne 0O0yJarOMIMMHUCS OMBITa Pa3HOOOPA3HOU JEATENbHOCTH, MO3HAHUSA M CaMOIIO3HAHMUS,

KITIOYEBBIX HABBIKOB( KIIIOUEBBIX KOMIETEHTHOCTEH), MMEIOIUX YHUBEPCAIbHOE 3HAUEHHUE ISl pa3IMYHbIX
BUJIOB JICSITEIBHOCTHU: pelIeHUs MpoOjeM, MPUHATHS pEleHul, MonCcKa, aHaiu3a u 00paboTku nHpopma-
LIM1, KOMMYHUKaTUBHBIX HaBBIKOB.

[TporpammMa opreHTHPOBaHA Ha UCIIOJIb30BaHUE YU4EOHO-METOMUECKOT0 KOMILIEKTA!

1. I'abpuenan, O. C. Xumus. 11 kinacc. ba3ossrit yposens : yueonuk / O. C. I'abpuensn. — M. : [Ipoda, 2022.
2. I'abpuenan, O. C. Xumus. 11 k. : paGouas terpags Kk yueOHuky O. C. 'abpuensna «Xumus. 11 kiacc.
bazoseiit yposenb» / O. C. I'abpuensh, A. B. Smykosa. — M. : lpoda, 2022.

3. I'abpuenan, O. C. Xumus. 11 k1. : meroa.nmocodue k yueoHuky O. C. I'abpuensna «Xumus. 11 xnace. ba-
30BbIi ypoBeHb» / O. C. IN'abpuensH, C. A. Cnankos. — M. : JIpoda, 2022.

OBLIASA XAPAKTEPUCTUKA YYEBHOT O ITPEJIMETA
[Iporpamma mo xumuu 6azoBoro ypoBHs Uit 11-ro kiacca — joruyeckoe NmpoJoKEHHE Kypca OCHOBHOM
HIKOJIBI IO XUMHH 8 — 9 Kitacca, 6a30Boro Kypca opranuueckoil xumuu 10-ro kiacca, mo3TomMy oHa pa3pado-
TaHa C ONOPOM Ha 3HAHMUS, MONy4YeHHbIE B 8-9 kiaccax. OCHOBHBIE IOHATHS, TEOPUH, 3aKOHBI XUMHUH H3yda-
I0TCSl BHOBb, HO Ha 0oJjiee CI0KHOM ypoBHE. TakuMm 00pa3oM oOecrednBaeTcsl IpeeMCTBEHHOCTb MEXy OC-

HOBHOI U cTapIei cTyrneHsMu 00ydeHusl.
MECTO YYEBHOT' O TIPEJMETA B YYEBHOM IIJIAHE



[Ipu HOpMaTUBHOHN MPOAOHKUTEIBHOCTH YI4eOHOTO To/1a 34 HeAeIu Ha MPOXO0XKISHUE MPOTPAMMHOI0 MaTe-
puana oTBoauTCs 68 4acoB B rOA.

YueOHO — TeMaTH4YeCKHi IIaH

Ne Tema KonunuectBo B ToMm uncne
4acoB Konrponsnsie | [Ipakruyeckue u nadopa-
paboThI TOPHBIC PaOOTHI
1 | Ilepuoanyeckuii 3aKOH U CTPOE- 6
HUE aToMa
2 CtpoeHue BemniecTra 14 5
3 | DnekTporuTHYecKas TUCCOILHA- 12 1 5
st

4 | Xumunueckue peakuuu. Bemectsa 30 1 6
5 HroroBoe nmoBTOpeHHE 6 2

Hroro 68 2 18

JIMYHOCTHBIE, IIPE/IMETHBIE U METAIIPE/IMETHBIE PE3YJIBTATDI
OCBOEHMA KYPCA

I/ISYI{CHI/IG XUMHHU B CTapmeﬁ HIKOJIC 1Aa€T BO3MOXHOCTb NOCTHUYL CICAYIOUIUX PE3YJIbTATOB B HAIIPABJICHUU
JIMYHOCTHOI'O pa3BUTHUA:

1.

2.

BOCIIUTaHUE POCCUICKOMN Tpa’kIaHCKON MIEHTUYHOCTH: MaTPUOTU3MA, JIF0OBU U yBaXkeHHI0 K OTeuecTBy,
YyBCTBA FOPAOCTH 3a CBOIO Po/luHy, 32 pOCCUICKYI0 XMMHUYECKYIO HAYKY;

(dopMHpOBaHUE LEIOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKd W OOIIECTBEHHOH MPAaKTHKH, a TAKXKe COLHUAIBHOMY, KYIBTYPHOMY, SI3BIKOBOMY U JIyXOBHOMY
MHOTI000pa31io COBPEMEHHOIO MUPA;

(dopMUpOBaHHE OTBETCTBEHHOIO OTHOIIEHUS K YYEHHIO, TOTOBHOCTU M CLIOCOOHOCTH K CaMOpa3BUTHIO U
caM000pa30BaHUIO Ha OCHOBE MOTHBAIlMM K OOYyUEHHIO M MMO3HAHMIO, BHIOOPY MpoduiIbHOrO 00pa3oBa-
HUSl Ha OCHOBE MH(OpPMAaLMK O CYLIECTBYIOMUX MPOodeccusix U JIMUHBIX MPO(heCcCHOHANBHBIX MPpeanoyTe-
HU, 0CO3HAaHHOMY ITOCTPOEHUIO UHANBUAYAIbHOW 00pa30BaTeIbHON TPAGKTOPHH C YUETOM YCTOMUUBBIX
MO3HABATEJIbHBIX HHTEPECOB;

(dopMHpoBaHHE KOMMYHHMKAaTHBHOM KOMIETEHTHOCTH B 0O0pa3oBaTeIbHOM, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIIEe0BATENbCKON, TBOPUECKON U IPYTUX BUJAX JAESATEIbHOCTH;

(opMHpoOBaHHE MOHUMAHUS IIEHHOCTH 370pOBOro M 0e30macHOro odpasa >KU3HHU; YCBOECHHUE MPaBUI HH-
JUBUIYaIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOIO MOBEIEHUS B UPE3BbIYAMHBIX CUTYALUSAX, YTPOKAIOIINX
YKU3HU U 370POBbIO JIOJIEN;

(dopMupOBaHUE MMO3HABATEILHOW U MHPOPMAIIMOHHOMN KYJIbTYpPbI, B TOM YHUCJI€ PAa3BUTHE HABBIKOB CaMO-
CTOSITENIbHOW PabOThI C yUeOHBIMH OCOOUSMHU, KHUTAMH, TOCTYITHBIMA MHCTPYMEHTAMU M TeXHUYECKU-
MU CpeICTBaMH UH(MOPMAIIMOHHBIX TEXHOJIOTU;

(dopMHpOBaHHE OCHOB 3KOJIOTMYECKOrO CO3HAHMSA Ha OCHOBE NMPU3HAHUS LIEHHOCTH XM3HHU BO BCeX €€
MIPOSIBIICHUSX M HEOOXOTUMOCTH OTBETCTBEHHOTO, O€PEKHOTO OTHOIICHUS K OKPY>KAIOIIEH cpenie;
pa3BUTHE TOTOBHOCTH K PEIICHHIO TBOPYECKHX 3a/1a4, YMEHHUS HAaXOIUTh aJIeKBaTHBIE CIIOCOOBI MOBeEe-
HUSl U B3aUMOJICHCTBUS C MapTHEpaMU BO BpeMs y4eOHOl U BHEy4eOHOW NeATelbHOCTH, CIOCOOHOCTH
OLIEHUBATh MPOOJEMHbIE CUTYallMM U ONEpPaTUBHO MPHHUMATh OTBETCTBEHHbIE PELICHUS B Pa3IMUYHBIX
INPOJAYKTUBHBIX BHJIAX JESATENBHOCTH (yuyeOHas MOMCKOBO-HCCIENOBAaTeNbCKasl, KiIyOHas, MpOEKTHas,
KPYXKKOBas U T. II. )



MeTanpeaMeTHBIMH PE3yJIbTaTAMH OCBOCHHUSI OCHOBHOW 00pa30BaTEbHOM MPOTrpaMMBbl OCHOBHOT'O OOIIETO
00pa3oBaHUS SBISIIOTCS:

1.

2.

10.
11.

12.

OBJIa/ICHUE HABBIKAMHU CAMOCTOSITEILHOIO NMPHOOPETEHUsI HOBBIX 3HAHMM, OpraHu3alMu ydyeOHOH nes-
TEJIbHOCTH, IIOMCKA CPEJICTB €€ OCYIIECTBICHHUS;

YMEHHE IUIAHUPOBATH IIyTH JOCTH)KEHHs LE€JIed Ha OCHOBE CAMOCTOATEIBHOIO aHalu3a YCJIOBHU H
CPEACTB UX JOCTHXCHHS, BBIICNIATH ATbTEPHATUBHBIC CIIOCOOBI JOCTHKEHUS 1IeNTd U BBIOMpaTh Hanbosee
3¢ ($eKTUBHBIN CIIOCO0, OCYIIECTBIIATh IIO3HABATEIIbHYIO PE(IIEKCUIO B OTHOLICHUU AECUCTBUI 1O perie-
HUIO Y4eOHBIX U TIO3HABATENILHBIX 3a/1a4;

yMEHHUE [TOHUMAaTh IIpOo0JIeMy, CTaBUTh BONPOCHI, BBIABUIaTh I'MIIOTE3Y, JaBaTh ONPEEICHUE OHATUAM,
KJaccu(puIUpoBaTh, CTPYKTypUpOBaTh MaTepHuall, NPOBOAUTH SKCIEPHUMEHTHI, apryMEHTHPOBaTh COO-
CTBEHHYIO MO3UIHI0, ((OPMYITHUPOBATH BBIBOJBI M 3aKIIOUCHHS;

YMEHHE COOTHOCHTH CBOM JCHCTBHS C IUIAHUPYEMBIMH PE3YyJbTaTaMM, OCYILECTBISATH KOHTPOJb CBOEH
JESTENIBHOCTH B IIPOLIECCE TOCTHXKEHUS Pe3yJIbTaTa, ONPEeNATh CIOCOObl AEUCTBUN B paMKax Mpeasio-
YKEHHBIX YCJIOBUI U TpeOOBaHUI, KOPPEKTUPOBATh CBOM JECHCTBHS B COOTBETCTBUU C U3MEHSIOILEHCS CH-
Tyaluuei;

(dopMHpOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JIaCTH UCIOJIb30BAHUSA MHCTPYMEHTOB U TEXHUYECKHUX
cpeacTB MH(GOPMAIMOHHBIX TEXHOJIOTHH (KOMIIBIOTEPOB W MPOrPAMMHOTO OOECIIeYEHHs1) KaK MHCTPY-
MEHTaJbHO OCHOBBI Pa3BUTHS KOMMYHUKATHBHBIX U ITO3HABATEIbHBIX YHHUBEPCAJIBHBIX Y4eOHBIX JeH-
CTBHI;

yYMEHHUE cO3/1aBaTh, IPUMEHATh U NPeoOPa30BbIBATh 3HAKU U CHUMBOJIbI, MOJEJIN U CXEMBI JJIs pelleHUs
yueOHBIX Y I103HABATEIbHBIX 33/1a4;

yMEHHUE U3BJeKaTh UH(OPMAIMIO U3 PAa3IUYHBIX UCTOUYHUKOB (BKIIOUYas CpeAcTBa MaccoBO MH(poOpMa-
LIUU, KOMITAKT-IUCKH y4eOHOro Ha3HaueHus, pecypcol IHTepHETa), CBOOOIHO MOJIb30BATHCS CIPABOYHON
JUTEPATypOl, B TOM YUCIIE M HA IEKTPOHHBIX HOCUTEISAX, COONII0IaTh HOPMBI MH(OPMAITMOHHON U30U-
paTeNIbHOCTH, STUKU;

YMEHHUE Ha MPaKTUKE MO0JIb30BaThCsl OCHOBHBIMH JIOTMUECKUMHM IIPUEMaMM, METOIaMU HaOJI0JeHUs, MO-
JeTUPOBaHMS, OOBSICHEHUS, PEIICHHUS TPOOIIEM, TPOTHO3UPOBAHHUS U JIP.;

YMEHHUE OpraHU30BbIBATh CBOIO )KU3Hb B COOTBETCTBMM C IPEJCTABICHUSIMHU O 370pPOBOM 00paze XKHU3HH,
paBax U 00S3aHHOCTSIX I'Pak/laHWHA, LICHHOCTSIX OBITUS, KYJIbTYphl U COLIMATILHOTO B3aUMOICHCTBUS;
YMEHHME BBIIIOJHATD II03HABATEIbHBIE U IPAKTUUECKNE 3aJaHUs, B TOM YHCJIE IPOCKTHBIE;

YMEHHE CAMOCTOSATEIbHO U apryMEHTHPOBAHHO OLIEHUBATh CBOM JIEHCTBUS U JEHCTBUS OJJHOKJIACCHUKOB,
coJiepKaTeIbHO 000CHOBBIBAS MPABUIIBHOCTH MIJIM OIIMOOYHOCTD pe3yibTaTa U crocoda JeicTBus, afaek-
BaTHO OLIEHUBATh OOBEKTUBHYIO TPYJHOCTh KaK Mepy (PaKTUUYECKOI0 MIIU MPEeJIIojiaraéMoro pacxojia pe-
CYpCOB Ha pEIICHUE 3aJa4i, a TAKXKE CBOU BO3MOKHOCTH B JIOCTHIKEHUHU LIENH ONPEIEICHHOMN CIIOKHO-
CTH;

yMeHue paboTarh B rpymnine — 3(¢p()eKTUBHO COTPYAHUYATh U B3aUMOJIEHCTBOBAaTh Ha OCHOBE KOOP/JMHA-
MU Pa3jMYHBbIX MO3ULUN NpU BBIPAOOTKE OOIIEro pemieHus B COBMECTHOM JAEATEIbHOCTH; CIyIaTh
napTHepa, (opMyIHpOBaTh U apryMEHTHPOBATh CBOE€ MHEHHUE, KOPPEKTHO OTCTAaUBaTh CBOIO MO3UIIMIO U
KOOPJMHHUPOBATh €€ C MO3UIIUU [TaPTHEPOB, B TOM YHUCIIE B CUTyallUd CTOJIKHOBEHHSI HHTEPECOB; MPOIYK-
TUBHO pa3pelaTh KOH(QIMKTHI HA OCHOBE y4eTa MHTEPECOB U MO3ULUH BCEX €ro YYaCTHUKOB, IIOUCKA U
OLICHKH aJIbTEPHATUBHBIX CLIOCOOOB pa3peleHusi KOHQIUKTOB.

IIpenmeTHbiMu pe3yJjbTaTamMu ocBoeHUss OCHOBHOHM 00pa3oBaTeNbHON MPOTpamMMbl OCHOBHOTO OOIIETO
00pa3oBaHUs SBISIOTCS:

1.

¢dopMHpoBaHUE MEPBOHAYAIBHBIX CUCTEMATH3UPOBAHHBIX MPEICTABICHUNA O BEIIECTBAX, UX MpeBpale-
HUAX U MPAKTUYECKOM NMPHUMEHEHUH; OBJIAJICHUE MOHATHWHBIM anlapaTOM W CHMBOJIWYECKHM SI3bIKOM
XUMUH;

OCO3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO-
3HaHUA, XUMUYECKUX MIPEBPALLECHUI OPraHUYECKUX U HEOPTAHUYECKUX BELIECTB KaK OCHOBBI MHOTHX SIB-
JICHU )KUBOM U HEXXUBOW MPUPO/IBI; YIIIyOJIeHUE MPEACTaBIEHUN 0 MaTepUATbHOM €JUHCTBE MUPA;



3. OBIAJICHWE OCHOBAMH XMMUYECKOW TPaMOTHOCTH: CIIOCOOHOCTBIO aHATM3UPOBATh M OOBEKTUBHO OIICHU-
BaTh JKU3HEHHBIC CUTYAIMH, CBS3aHHBIC C XMMHUEH, HaBBIKaMU OE30IIaCHOTO OOpaIlleHHs ¢ BEIIEeCTBAMH,
UCTIONIB3yEMBIMH B TIOBCETHEBHOW JKM3HHU; YMEHHEM aHAIM3UPOBATH M INITAHUPOBATh HKOJOTHYECKU Oe3-
OIIaCHOE TIOBEICHUE B LIEJISIX COePEIKEHHSI 3I0POBbsI U OKPYKAIOIIEH Cpebl;

4. ¢dopmupoBaHHE YMEHHUI YCTAaHABIMBATH CBS3H MEXAY PEaIbHO HAOIIONAEeMBIMU XUMHYECKUMU SBJICHU-
MU ¥ TPOILIECCAMH, TPOUCXOAIIMMUA B MUKPOMHUPE, OOBIACHATh MPUUYUHBI MHOTOOOpa3us BEIIECTB, 3a-
BHUCHMOCTh MX CBOICTB OT COCTaBa M CTPOCHHUS, a TAK)Ke 3aBUCHMOCTb NPHUMEHEHHUS BEIIECTB OT HX
CBOMCTB;

5. mpuoOpeTeHus OnbITa HCIOIb30BAHHS PA3IMYHBIX METOJOB U3yUYCHHUS BEIECTB; HAOIIOACHHS 3a UX TIpe-
BPAIICHISIMU TIPU TIPOBEICHUH HECIOXKHBIX XMMHYECKHX AIKCIIEPUMEHTOB C HMCHOJIBb30BaHHEM Jabopa-
TOPHOTO 00OPYIOBaHUS U IPUOOPOB;

6. yMeHHe OKa3bIBaTh MEPBYIO MOMOIIb IIPH OTPABICHUSIX, 0KOTraxX M JAPYTUX TpaBMax, CBA3aHHBIX C Bellle-
CTBaMH U JJaOOPaTOPHBIM 000PYAOBaHHEM;

7. oBiajgeHue mpueMamu paboThl ¢ WHPOPMAIMEel XUMHUYECKOTO COACPKaHMUs, IPEICTABICHHONW B Pa3HOU
dopme (B BuzE TekcTa, GopMyIl, TpaguKOB, TAOIMYHBIX JAaHHBIX, cXeM, ¢pororpaduii u ap.)

8. cozmaHme OCHOBBI U (POPMUPOBAHUS MHTEPECA K PACHIMPEHUIO U YIIYOJICHHUIO XUMHYECKUX 3HAHUU U
BbIOOpa XMMHUH KakK MPOQUIBHOTO MpeAMeTa IPH NMEPexoe Ha CTYNEeHb CpeAHero (TI0IHOT0) 00mero oo-
pa3oBaHus, a B JAIBHEHIIEM U B KauecTBe cpepbl cBoe Npo(ecCHOHATBHOM NeITeIbHOCTH;

9. ¢dopmupoBaHHe MPEACTABICHUNA O 3HAUYCHUH XMMHYECKOW HAyKH B PEUICHHH COBPEMEHHBIX IKOJIOTHYE-
CKHX TPOOJIEM, B TOM YHCIIE B IPEJOTBPAIIEHIH TEXHOT'€HHBIX M SKOJIOTMYECKUX KaTacTpod.

COJEPKAHUE KYPCA XMMMHHU B 11 KJIACCE
Tema 1. [lepuoanuecknii 3aK0H H CTPOEHHE aTOMA

Cmpoenue amoma. AToMcloKHas yacTuua. Sapo aroma: IpOTOHBI U HEUTPOHBL. M30TONBI. DNEKTPOHBI.
DnekTpoHHAsE 0005109Ka. DHepreTuueckuii yposeHb. Opoutanu: S u p, d-opoumanu. Pacnpenenenue siek-
TPOHOB IO PHEPreTHUUECKUM YPOBHSAM M OpOUTANISAM. DJIEKTPOHHbIE KOH(QUIYypalMl aTOMOB XUMHYECKHX
9JIEMEHTOB. BajleHTHBIE BO3MOXHOCTH aTOMOB XUMUYECKUX JIEMEHTOB.

Ilepuoouyeckuii 3akon u cmpoenue amoma. COBpeMEHHOE OHATHE XUMHUUECKOTro 31emMeHTa. CoBpeMeH-
Has popMyIHpOBKa NMEPUOINYECKOro 3aKoHa. [IprunHa neproANYHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX
aneMeHTOB. OCOOEHHOCTH 3aIOJIHEHHsI YPHEPTETHUECKUX YPOBHEH B JIEKTPOHHBIX 000J0YKaxX aTOMOB Iepe-
XOJIHBIX JIEMEHTOB. DJIEKTPOHHBIC CEMEHCTBA AIEMEHTOB: S- U p-aiemenmol; d- u f-onemenmeor.

Omxkpoimue J[. U Menoeneesvim Ilepuoouueckoco 3axona. BaxkHeinre moHATHSI XUMUU: aTOM, OTHOCH-
TeNbHAsl aTOMHas U MojeKyisipHas maccsl. Otkpeitue [1. . MenneneesiM [lepuonndeckoro 3akoHa. Ilepu-
oauueckuit 3akoH B popmynuposke /. 1. Menneneena.

Ilepuoouueckas cucmema /. M. Menoeneesa. Ilepuoanueckas cucrema /. 1. MenneneeBa kak rpaduue-
CKO€ OTOOpakeHUE MEePUOAMUECKOro 3aKoHa. Pa3nuuHble BapuaHThl epuoandeckoit cucteMsl. [lepuonsl u
rpynnbl. 3HaYeHHE MEPHUOIUUYECKOr0 3aKOHA U EPUOANYECKON CUCTEMBI.

Jemoncrpanun. Paznuunsie popmel [lepuonnueckoit cucremsr 1. . Menneneesa.

Tema 2. CTpoeHue BelecTBa

Kosanenmmuas xumuueckas céasv. IlonsiTue o koBaneHTHOH cBsa3u. O6mast anekTpoHHas napa. Kparnocts
KOBaJIEHTHOM CBSI3U. DJIEKTPOOTPULIATENILHOCTh. KOBaneHTHAs MOJspHAs U KOBAJEHTHAsI HEMOJSPHAs XUMHU-
yeckue cBsizu. OOMEHHBIN U JOHOPHO-AKIENTOPHBIN MEXaHW3Mbl 00Opa30BaHMs KOBAJIEHTHOW CBs3U. Bere-



CTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa JUIsl BEIIECTB MOJIEKYJISIp-
HOT'O CTPOCHHUSI.

Hounnas xumuueckas cea3b. KaTnonsl 1 aHMOHBL. MIOHHAs CBsA3b U ee cBoWicTBa. LloHHAs CBSA3b KaK Kpai-
HUM cllydall KOBaJICHTHOM MOJISIPHOM CBSI3U.

Memannuueckaa xumuyeckas céa3wb. O0mue GuanuecKue cBoicTBa MeTauioB. CIuIaBhI.

Booopoonas xumuueckas céa3vb. BonopoaHast CBA3b Kak OCOOBIA clydail MEKMOJEKYISPHOTO B3aUMO-
neiictBus. MexaHu3Mm ee 00pa3oBaHus U BIMSHHUE HA CBOMCTBA BELIECTB (HA IPUMEPE BOJIBI).

Aepecamuvie cocmosanusn eewecmsa. I'a3pl. 3aKkoH ABoraapo jis ra3oB. MoJisapHBI 00beM Tra3zoo0pas-
HBIX BemiecTB (IpH H. V.). JKUIAKOCTH.

Tunwr kpucmaniuveckux pewtemox. Kpucrannuueckasi pemerka. VMIoHHbIe, METAJUIMUECKNE, AaTOMHBIE U
MOJICKYJISIPHBIC KPUCTAIUTMICCKUE PEIICTKH. AJUTOTpornusi. AMOp¢HBIC BEIIECTBA.

Yucmoie sewjecmsa u cmecu. CMECU U XUMUYECKHE COEIMHEHUS. | OMOTeHHbIE U TeTepOTreHHbIE CMECH.
MaccoBas u o0beMHas JOJIM KOMIIOHEHTOB B cMecH. MaccoBas 1o npuMmeceil. Pemenue 3amauy Ha macco-
BYIO JIOJIIO IIPUMECEH.

Jlucnepcnvie cucmemwr. TlonsiTne aucrnepcHol cuctembl. [lucnepcHas (asa u qucniepcHOHHAS Cpefa.
Knaccudukanus JUCTIepCHBIX CUCTEM.

JemoncTpanun. Mojenb KpUCTATUYECKON pelieTKy xyopuaa Hatpus. O0pa3ibsl MUHEPAIOB ¢ HOHHOM
KPUCTAJUTMYECKON PEIIEeTKON: KalbIUTa, TamuTa. Moienu KpUCTAJUTMYECKUX PEIIETOK «CYXOro Jibaay (Wid
fiona), anmasa, rpadura (wim kBapua). Mojgens MOJIspHOTO oObeMa ra3oB. Tpu arperaTHBIX COCTOSIHHS BO-
JTBL.

Jla6opaTopHsle onbIThl. 1. Onpenenenne cBOWCTB HEKOTOPHIX BEUIECTB HA OCHOBE THIIA KPUCTAJUIMYE-
CKOH pemeTku. 2. O3HaKOMJIEHHE C KOJUIEKIUEH MOJIMMEPOB, IJIACTMACC U BOJIOKOH U U3JENUN U3 HUX. 3.
Kectkocth BObI. Y CTpaHEHUE KECTKOCTH BOABL. 4. O3HAKOMJIEHHE ¢ MUHEPAJTIbHBIMUA BoAaMu. 5. O3HaKOM-
JICHHUE C JUCTIEPCHBIMU CUCTEMaMH.

Tema 3. DiekTpoMTHYECKAS] AUCCONN AU

Pacmeopwi. PacTBOpBI Kak TOMOTE€HHBIE CUCTEMBI, COCTOSIIUE U3 YACTHUI] PACTBOPUTENS, pACTBOPEHHOTO
BEIIECTBA U MPOJYKTOB UX B3aUMOIeHCTBUSA. MaccoBasi 101151 paCTBOPEHHOT'O BEIECTBA. THIIbI paCTBOPOB.

Teopus 2nexkmponumudeckou ouccoyuayuu. IACKTPOIUTHI U HEANEKTPOIUThl. CTeneHb IeKTPOITUTHYE-
ckoi qucconuanuu. CUIbHBIE U CIIa0bIe 3JEKTPOIUTHI. Y PAaBHEHUS 3JEKTPOIUTHYECKON AUCCOLUAIIHH.

Kucnomwl B cBeTE TEOpUM AIEKTPONIUTHYECKON aucconuanuu. O0mye cBOMCTBa HEOPraHUYECKUX U Op-
TaHUYECKUX KUCIIOT. Y CJIOBHSI TEUEHUS peakLUi MEXy 3JEKTPOIUTAMU IO KOHIIA.

Ocnosanus B CBETE TEOPUH NEKTPOIUTUUECKOIN TUCCOIMALINY, UX KiIaccu(uKanus U o01re CBoicTBa.

Coau B cBeTe TEOPHM IEKTPOIUTHUECKON TUCCOLMAINHU, UX KIacCU(UKAIUsI U oOlIe CBOMCTBA. DJeK-
TPOXUMHUYECKUH psAJl HAIPSDKEHUH METAJJIOB U €ro HCIOJIb30BAHUE JUISl XapaKTEPUCTUKH BOCCTAHOBUTEIb-
HBIX CBOWCTB METAJIJIOB.

T'uoponusz. Cnydau ruaponusa coneil. Peakuus cpeas (pH) B pacTBopax rupoau3yromuxcs coneil.

JdeMoHcTpanuu. VcnpiTanue pacTBOPOB 3JEKTPOIUTOB M HEIJIEKTPOIUTOB HA IMPEIAMET TUCCOLMALIUU.
3aBUCHUMOCTh CTENEHH 3JIEKTPOTUTHUECKON IMCCOLMAIMN YKCYCHOM KHCIIOTBI OT pa30aBJieHMs] pacTBOpA.
[Tpumeps! peakuuii HOHHOTO 0OMeHa, WYX ¢ 00pa30BaHUEM OCaJKa, ra3a UM BOAbl. XUMUYECKUE CBOII-
CTBa KUCJIOT: B3aUMOJICHCTBHE C METAJUIaMU, OCHOBHBIMU U aM(OTEPHBIMUA OKCHIaMH, OCHOBAaHUSAMH (I11€710-
YaMH U HEPACTBOPUMBIMH B BOJIE), COJIAIMU. B3anmoaeiicTBie a30THON KUCIIOTBI C MEZIBIO.

JlabopaTopHble onbIThI. 6. O3HaKOMIIEHUE ¢ KOJUIeKIuen kuciot. 7. [lomyyenue u cBoiicTBa HEpacTBO-
pUMBIX ocHOBaHUU. 8. O3HAKOMIIEHHE C KOJUISKIMEH ocHOBaHUU. 9. O3HaKOMIIEHHE C KOJUICKIIUEeH MUHEpa-



J0B, coaepxamux conu. 10. McnblTanue pacTBOpOB KHMCIOT, OCHOBaHMM M conei uHaukaropamu. 11. Pas-
JIMYHBIE CIy4yau ruaponnsa cosnel. 12. 'maponns XiIopuioB U alleTaToB MEI0YHBIX METAIIIOB.

Tema 4. Xumunueckue peaknuu. Bemecrsa

Knaccugpurayusa xumuueckux peaxyuii. Peakuuu, naynme 6e3 n3MeHeHus: coctana BemecTB. Kiaccugu-
Kall¥s 10 YUCIY M COCTaBY pearupyrouux BEIIeCTB U MPOAYKTOB peakiuu. Peakuuu pa3nokeHusi, CoeIuHe-
HUs, 3aMeIleHUs] 1 0OMEHAa B HEOPraHUYeCKOW XMMUU. Peakiiuu npucoeIuHeH s, OTIICTUICHHS], 3aMEIICHHS
Y U30MEpU3ALMHU B OPraHMYECKON XMMUU. Peakiuu nojiMMepusanuy Kak YaCTHBIM cilydall peakuuid Mpuco-
€IUHEHUS.

Tennosoui s3¢hpexm xumuueckux peaxyuti. IK30- U SHIOTEPMHUUCCKUE PEaKIIUH. TEPMOXUMHUYECKUE YPaB-
HeHud. Pacuer koauvecTBa TEIIOTHI 0 TEPMOXUMUYECKUM YPABHEHUSIM.

Cropocmb xumuueckux peaxyuti. IIOHSITHE 0 CKOPOCTU XUMHUYECKUX PEAKIUN, aHATUTHUYECKOE BBIpaxe-
HUe. 3aBUCUMOCTb CKOPOCTH PEAKIMU OT KOHLIEHTPAlUH, JAaBJIECHUs, TEMIEPATYPbI, IPUPOIbl PEArupyOIINX
BEILECTB, IUIOIAAN UX CONPUKOCHOBEHUS. 3aKOH JIEUCTBYIOIINX Macc.

Kamanusz. Kartanuzaropel. Katanus. [IpuMepsl KaTAIUTUYECKUX TPOLIECCOB B MPOMBIIIJIEHHOCTH, TEXHHU-
Ke, ObITy. DEepMEHTHl U UX OTJIMYUSA OT HEOPraHWYECKUX KaTanum3atopoB. [IpuMeHeHHe KaTaau3aTopoB U
dbepMeHTOB.

Xumuueckoe pasnosecue. OOpaTuMble U HeOOpaTUMblEe peakluu. XMMUYECKOE PAaBHOBECHE M CIOCOObI
€ro CMELIEHUs Ha TPUMEpPE MOTYyUYECHUs] AMMHAKa.

OxucaumenvHo-eoccmanogumenvhuvle npoyeccvl. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKuc-
JuTeNb U BOCCTaHOBUTENb. OKuCIEHHME M BoccTaHOBIeHUE. COCTaBI€HUE YPaBHEHUW OKHUCIUTEIbHO-
BOCCTAaHOBUTENIBHBIX PEAKIIUIl METOAOM AJIEKTPOHHOTO OanaHca.

Obwue ceolicmea memanniog. XMMUUECKHE CBOMCTBA METAJUIOB KaKk BoccTaHOBUTeNEH. B3aumonelictBue
METaJVIOB ¢ HEMETaJUIaMH, BOJIOM, KUCJIOTAMH M pacTBOpaMu cojiei. MeTaotepmus.

Kopposusa memannoé xak OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN Mporecc. CrocoObl 3aluThl METANIOB OT
KOPpO3UH.

Obuwue ceoilicmea Hememanios. XUMAYECKHE CBOMCTBA HEMETAJIOB KaK OKUcauTeNnel. BzaumoaelictBue
C MeTaJuIaMH, BOJOPOJIOM M ApYrMMH HeMeTautamu. CBOMCTBAa HEMETAJUIOB KaK BOCCTaHOBHTENEH. B3anmo-
NECTBHE C TPOCTHIMU U CIIOKHBIMHU BEIIECTBAMU-OKUCTUTENIMU. OO1I1as XapaKTepUCTHUKA TalOTeHOB.

Onexmponuz. O6muUe cnocoObl MOTYyYEHUSI METAJUIOB U HEMETAJUIOB. DJIEKTPOJIN3 PACTBOPOB U pacIia-
BOB JJICKTPOJUTOB Ha MPUMEPE XJIOPHUIA HATPHUSA. DJIEKTPOJUTUUECKOE TMoJydeHue amroMuHus. [IpakTude-
CKO€ 3HaUEHHUE AJIEKTPOJIN3a. | abBaHOIIACTHKA U TAIbBAHOCTETHA.

3axnouenue. TlepCcrIeKTUBBI Pa3BUTH XUMUYECKON HAYKH U XUMHYECKOTO TTPOU3BOACTBA. XUMHS U MPO-
0JieMa OXpaHbI OKPY’KAIOILIEH CPeIbl.

JdemMoHcTpauuu. DK30TEPMUYECKUE U IHAOTEPMUUECKUE XUMHUECKUE Peakuu. TerioBbIe IBICHUS TIPH
pPacTBOPEHUHU CEPHOM KHUCJIOTHI U aMMHAYHOU CEJHMTPHI. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT MPHUPOJBLI Be-
IIECTB Ha MPUMEPE B3aUMOJEHCTBUS PACTBOPOB PA3JIMUHBIX KUCIOT OJIMHAKOBOW KOHUEHTPAIMHU C OJUHAKO-
BBIMH KyCOYKaMU (TpaHyJiaMH) IIUHKA U OJMHAKOBBIX KYCOYKOB Pa3HBIX METAJIOB (MarHus, IIMHKA, Kee3a)
C pacTBOpPOM COJISHOM KHUCJIOTHI. B3anMopelicTBUe pacTBOPOB CEpHOM KHCIOTHI C pacTBOpaMH THOCYJb(aTa
HATPHS PA3IMYHON KOHIIEHTPAIUU U TeMrepaTypbl. Mojeb KUATISIIETo ciios. Pa3znoskeHune nepokcumaa Boao-
poja ¢ nmomoiisio Heopranndeckux karanuzatopos (FeClz, KI) u mpupoaHbIx 00bEKTOB, COAEpKAIIUX KaTa-
na3y (ceipoe wmsico, kapTodens). [IpocTeiimme OKUCIUTETHLHO-BOCCTAHOBUTENBHBIE PEAKIIUU: B3aUMOJICH-
CTBHUE IIMHKA C COJISTHOM KHUCIIOTOM M *xene3a ¢ cynbharom meau (I1). Moaens snekrponusepa. Monens diex-
TPOJIU3HOM BaHHBI VISl TIOJTYUCHHSI ATFOMUHUS.

Jlaboparopubie onbIThl. 13. [lonyueHue kucaopoaa pa3ioK€HUEM NEPOKCHAA BOAOPOAA C MOMOIIbIO
JTUOKCHJ/Ia Maprafiia M KaTamasbl chiporo kaprodens. 14. Peakuus 3amMelieHuss MeIU >KeIe30M B pacTBOpe



cynbdara meau (II). 15. ITonyuenune Boopoa B3auMOIEHCTBHEM KUCIOTHI C IUHKOM. 16. O3HaKOMIIeHUE C
KOJUIEKIIMEN MeTanaoB. 17. O3HakOMIIEHHE ¢ KOJIEKIINEN HEMETAIIOB.

IIpakTuyeckue padorsl. 1. [lomydenue, coOupanue u pacrno3HaBaHue ra3oB. 2. Pemenne skcrnepuMeH-
TaJbHBIX 33/1a4 Ha UACHTU(PUKAIUIO HEOPIrAaHUYECKUX U OPraHMYECKUX COCIUHEHUM.

IIVTAHUPYEMBIE PE3YJIBTATBI U3YUEHUA KYPCA XUMHUHN

Yuenux oonscen 3namo:

* Ba)XHEHIIME XUMUYECKHUE TTOHATHS: BEIICCTBO, XHMHUYECKHH AJIEMEHT, aTOM, MOJICKYJIa, aTOMHAst U MOJIe-

Ky.]ISIpHaSI mMmacca, UOH, aJIJIOTpOHI/ISI, HU30TOIIbI, XUMHUYCCKaA CBA3b, C-)JIGKTpOOTpI/IL[aTeJILHOCTB, BaJICHTHOCTD,

BaJICHTHOCTh, CTEIICHb OKHCJICHUS, MOJIb, MOJISIPHAs Macca, MOJIIPHBIN 00bEM, BellecTBa MOJIEKYJISIPHOTO U

HEMOJICKYJIIPHOTO CTPOECHUS, PACTBOPHI, DJICKTPOJMUT U HEIJIEKTPOJIUT, FICKTPOIUTAYECKAS] JUCCOLHAIIMS,

OKHCIIUTEh U BOCCTAHOBUTEIb, OKUCIICHHUE BOCCTAHOBJICHHUE, TEIUIOBOM d(D(PEKT peakiuu, CKOPOCTbh XUMH-

YECKOM peakliu, KaTallu3, XMMUYECKOE PaBHOBECHUE;

* OCHOBHBIC 3aKOHBI XMMHH : COXPAHEHHUSI MAacChl BEIIIECTB, IOCTOSIHCTBA COCTaBa, IEPHOINICCKUNA 3aKOH;

* OCHOBHBIC TeOpI/II/I XUMHUHN: XPIMI/I‘-IGCKOfI CBA3U BJICKTpOJII/ITI/I'-ICCKOI\/JI Jucconuanuu,

* Ba)XHEWINIME BEIIECCTBA M MaTEPHAJIbl: OCHOBHBIE METAJUIBI M CIUIABBI, CEPHAS, COJITHAS, a30THAs, KHCIIOTHI,

mENnoyYr, aMMHaK, MUHEpaJIbHbIE YI00pEHNUS;

Yuenux oonscen ymems:

¢* HA3bIBATH I/IByLIeHHI)Ie BEIIcCcTBa 110 <<TpHBH2UILH017D> NN MC)I(ILYHapOI[HOﬁ HOMCHKJIaType;

* OMNpEeNCNsITh: BaJICHTHOCTh M CTEIEHb OKHUCICHUS XUMHUUYECKHX 3JIEMEHTOB, THII XMMHYECKOW CBS3H B CO-

CAUHCHUX, 3ap$m HOHa, xapaKTep cpem)l B BOJIHBIX paCTBOan HCOpFaHI/ILIGCKI/IX COCANHCHUAX, OKUCINTCIIb

1 BOCCTAHOBHTED,

* XapaKTepU30BaTh: DJIEMEHTHI MAJbIX MEPHOOB N0 ux nosiokeHuto B [ICXD; olume XxumMudeckue cBOM-

CTBa METaJUIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COCIUHEHUI;

* OOBSCHATH: 3aBUCHMOCTH CBOICTB BEUIECTB OT MX COCTaBa M CTPOCHHUS; IPHPOTY XUMHUYECKON CBS3H (MOH-

HOM, KOBAJICHTHOH, METAJUTMYECKOM ), 3aBUCIMOCTh CKOPOCTH XMMHUUYECKOW PEAKITUU M TOJIOKEHUS XUMHYC-

CKOTO paBHOBCCI/IH oT pasnanHx q)aKTOpOB; O6T)$ICHGHI/I$I XUMHUYCCKUX HBHCHI/II\/'I, HpOI/ICXOIISIHII/IX B HpPIpOI[C,

OBITY U HA TIPOU3BOJICTBE;

® BBIIIOJIHATH XI/IMI/ILIGCKI/Iﬁ BKCHGPI/IMGHT 110 pacno3HaBaHmo Ba)KHefIHIHX HeOpFaHI/I‘ICCKI/IX BCIIIECTB,

* MPOBOAHUTH CAMOCTOSTEIbHBIN MOUCK XUMUYECKONH MH(DOPMAIIMK C HCTIOIH30BAaHUEM PA3IUYHBIX UCTOYHH-

KOB (Hay4HO-TIOMYJSPHBIX W3/JaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); HCIOIb30BaTh

KOMIIBIOTEPHBIE TEXHOJOTUU JJIs1 00pabOTKM U Nepeaud XMMHUYECKON MH(pOopMaluK U ee MpeCTaBIeHUs B

pa3INyYHbIX (hopMax;

UCNO1b306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUUECKOU 0esamebHOCImU U HOBCEOHEBHOI

JHCU3ZHU O

* OOBSACHEHUS] XUMHYECKHX SBJICHHUM, MIPOUCXOAIINX B IPUPOJE, ObITY, HA TPOU3BOJICTBE;

* JKOJOTMYECKHU IPAMOTHOIO MOBEJEHUSI B OKPYKAIOUIEH Cpele;

* OLECHKH BIIMSHHUS XMMHYECKOTO 3arpsA3HEHUs OKPYKAOLIEH Cpellbl Ha OPTaHU3M YEJIOBEKA U JPYTHE KU-
BbI€ OPraHU3MBbI;

* 0e3omacHOro 00paIeHus C TOPIOYUMHU U TOKCHIHBIMH BEIIECTBAMHU, JIA0OPATOPHBIM 000PYI0BAaHUEM;

* TPUTOTOBJICHHE PACTBOPOB 33/IaHHOM KOHIIEHTPAIIMU B OBITY W Ha MPOU3BOJICTBE.

b onpeneneHHs{ BO3MOXHOCTH HpOTeKaHI/ISI XUMHUYCCKUX HpeBpaHIeHI/II\/’I B paSJ'H/ILIHI)IX yCJ'IOBI/ISIX " OIICHKH
HUX MOCJIEACTBUM;

* 0e30macHOro 00paIeHus C TOPIOYUMHU U TOKCHIHBIMH BEIIECTBAMHU, JIJA0OPATOPHBIM 000PYIOBaAaHUEM;

* TIPUTOTOBJICHHS PACTBOPOB 33/1aHHOM KOHIIEHTPAIIMH B OBITY U Ha IPOU3BOJICTBE;

* KPUTHYECKOH OIIEHKH JOCTOBEPHOCTH XMMHUYECKON HMH(OpMAalNU, MOCTYNAOLIEH U3 pa3InyHbIX UCTOY-
HHUKOB.



HOPMBI I KPUTEPUHN OLIEHNBAHUA

Pe3ynbraTthl 00ydeHUs] XMMHUU JIOJDKHBI COOTBETCTBOBATH OOIIMM 3ajadaM IpeaMeTa u TpeboBa-

HUSIM K €r0 YCBOEHHUIO.
PesynpraThl 00ydeHUs OLEHMBAIOTCA MO MATHOAUIBHOM cucrteme. [Ipu oLieHKe YYUTBIBAIOTCS

CICAYIOUC KaYCCTBCHHBIC ITOKA3aTCJIN OTBETOB:

. IyOrHa (COOTBETCTBUE M3YUYCHHBIM TEOPETUUYECKUM 000OIICHUSIM);

. OCO3HAHHOCTH (COOTBETCTBHE TpeOyeMbIM B NPOTrpaMMe YMEHHSIM MPUMEHATH TO-
Jy4eHHYI0 HH(]pOpMaInIo);

. MOJTHOTA (COOTBETCTBUE 00bEMY IPOTpaMMbl U HHPOPMALIUU YIeOHHKA).

[Tpu olleHKEe YYUTHIBAIOTCS YHCIIO U XapaKTep OIMMOOK (CYIIECTBEHHBIC UM HECYIIIECTBEHHBIE).

CyliecTBeHHbIC OIMMOKM CBS3aHBI C HEJAOCTATOYHOW TIIYOMHOW W OCO3HAHHOCTBIO OTBETA
(HampuMep, YYEHHK HENpaBHIILHO YKa3al OCHOBHBIC INMPH3HAKH IOHSITUHN, SBICHUH, XapaKTepHbIC CBOW-
CTBa BENIECTB, HEMPAaBUIBLHO C(HOPMYIHPOBAI 3aKOH, MPABWIO M T.I. WM YYCHHK HE CMOT MIPUMCHHTH
TEOPETUYCCKHE 3HAaHUS JUIS OOBSCHEHHsS W TPEJACKA3aHWs SBJICHUH, YCTAHOBJICHUS NPUYHHHO-
CJICZICTBEHHBIX CBS3€H, CpaBHEHHS U KJIacCU(UKAIINK SABICHUN U T. I.).

HecyrmiecTBeHHbIE OIIMOKHM OINPENCISIOTCS HEMOMHOTOW OTBeTa (HAampuMep, YNyIIeHHE W3 BHIA
KaKoro-aubo HexapakTepHOro ¢akra MpH ONUCAHHWH BEIISCTBAa, mporecca). K HUM MOXHO OTHECTH
OTOBOPKH, OITUCKH, JOMYIICHHBIC 10 HEBHUMATEIBHOCTH (HAIIpUMED, Ha J1Ba U 0oJiee ypaBHCHHS PEaKkiuil B
MOJTHOM HOHHOM BHJIE JIOMYIIICHA OIHA OIMOKA B 0003HAYCHHUH 3apsijia HOHA).

Pesynbrathl 00y4eHHUs TPOBEPSIOTCS B IMPOIECCE YCTHBIX M NMUCHMEHHBIX OTBETOB Yy4YallUuXcs, a
TAKXE MPH BBIMTOJIHCHUH UMH XUMHUYCCKOI'0 OKCIICPUMCHTA.



TEMATHUYECKOE IIJTAHUPOBAHMUE)

No Tema ypoka Kou-Bo vacos

1-2 Crtpoenue aToma. DieKTpoHHas obosouka. MuacTpykrax mo Th. 2

3-4 OCOoOCHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0UEK MEPEXOAHBIX JIEMEHTOB. OpOuTAINSH P 2

5-6 [Tepnonnueckuit 3akoH u [lepuoanueckas cucTeMa XMMUYECKUX 3JIEMEHTOB MeHieneena 2

7-8 Xumnueckasi cB3b. lOHHas U KOBaJIEHTHAs 2

9-10 | Merayuinyeckasi M BOJOPOIHAS XUMHUECKHe CBA3H. EfquHas npupoa XuMHYECKHUX CBs3eH 2

11-12 | BemecTBa MOJIEKYJISPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUs. THUIIBI KPUCTAIMYECKUX pemeTok. JlabopaTtopHas pabora 2
Nel Onpenenenue CBOMCTB HEKOTOPBIX BEIIECTB HA OCHOBE THIIA KPUCTAUIMYECKON permeTku. Ne2 O3HaKkOMJIEHHE ¢ KOJI-

JIEKIIMEN IMOJMMEPOB: TUIACTMACC U BOJIOKOH M u3aenuii u3 Hux. Mucrpykrax no Th.

13-14 | Cocras BemectB. [IpuarHbl MHOrOOOpa3us BEIIECTB 2

15-16 | Yucteie BemectBa 1 cMecu. CoctaB cMmeceit. Paznenenue cmeceit. Jlaboparopnas padota Ne3 XKectkocTs Boasl. YcTpa- 2
HEHHUE KECTKOCTH BOAbL. Ned. O3HaKoMIIeHHE C MUHEpalIbHBIMU Bogamu. MHcTpykTax o Th Ha pabouem mecre.

17-18 | Uctunnusie pactBopbl. CriocOOBI BEIpaKEHHS KOHIIEHTPAIIMH PACTBOPOB 2

19-20 | Hucnepcubie cuctembl. Kommonnsr (30mm u renu). JlaboparopHast pabora NeS O3HaKOMIICHUE ¢ JUCTIEPCHBIMU CUCTEMa- | 2
mu. Mactpykrax no Th Ha paGouem mecre.

21-22 | DnekTposmTUdeckas aucconmanus. Peakinu norHoro oomena. Jlaboparopuas padora Ne6 O3HaKOMIIEHHE C KOJUICKITUCH | 2
ocHoBanuil. Mucrpykrax no Th Ha pabouem mecre.

23-24 | I'maponu3 HEOpPraHMYECKNX M OpraHMYeCKUX coeanHeHuit. JlaboparopHas padora Ne7 Pa3znudnble ciaydan THIPOIN3a 2
coseil. Ne§ I'myiponn3 XJI0pu0B U aleTaToB 1enodHbix MetamioB. MHcTpykTax no Th Ha pabGodem mecre.

25-26 | Cpena BomHBIX pacTBOpoB. Bogopoausiii mokasarens. JlaboparopHas padora Ne 9 HicnisiTaHue pacTBOPOB KHCIIOT, OCHO- | 2
BaHM U cosei unaukaropamu. Mactpykrax no Th Ha pabouem mecTe.

27-28 | OxucnuTenbHO-BOCCTaHOBUTENBbHBIE peakuuu. JlabopaTopHas pabora Nel0 Peakuus 3aMerieHus Meiu 5KeIe30M B pac- 2
tBOpe cynbdara menu (II). Nel1 IMomyuenue Bogopoia B3auMoI€MCTBUEM KHUCIIOTHI ¢ IMHKOM. MHCTpykTax o Th Ha
pabouem MecTe.

29-30 | O6obmenue u cucTeMaTH3aIysa Marepuaia mo reme: «OO0Imast XUMUs) 2

31-32 | KontposabHas padota Ne 1 o teme: «TeopeTnueckue OCHOBbI 001IeH XUMUN 2

33-34 | Ananu3 KOHTPOJIBHOH paboThl. Kiaccudukanms XuMUYIeCKUX peakiuii B OpraHUIecKOi U HeopraHudeckor xumuu. Temn- | 2
70BOH 2P hEKT XMMHUECKON peakiuu

35-36 | CKOpOCTh XUMHYECKON peaKIiuu 2

37-38 | O6paTUMOCTh XMMHUYECKHUX peaKkIiii. XMMHUYECKOE PABHOBECHE U CIIOCOOBI €r0 CMELCHHSI 2

39-40 | Knaccugukanus 1 HOMEHKJIaTypa HeopraHndeckux coeaunenuil. Jlaboparopuas pabora Nel2 O3HakomiieHue ¢ KOJUIeK- | 2




nuert MetauioB. Nel3 O3HakoMieHUE ¢ KOJUTeKIMer HemeTauioB. MHcTpykTak mo Th Ha paboyem mecTe.

41-42 | MeTasibl U MX CBOMCTBA 2
43-44 | O6mume criocoOb! moydeHus: MmetauioB. Kopposwust 2
45-46 | Hemerasl u ux cBoiicTBa. biaropoasie raspl 2
47-48 | O0mas xapaKTepuCTUKA raJlOreHOB 2
49-50 | Okcumpl 2
51-52 | Kucnotsl. JlabopaTtopnas padora Nel4 O3nakomienue ¢ komieknuei kuciaot. Muctpykrax no Th Ha pabouem mecre. 2
53-54 | OcHoBanwus. JlaboparopHas padota Nel5 ITonydeHue u CBOMCTBa HEPACTBOPUMBIX 2
ocHoBaHui. MucTpykTaxk no Th Ha paboyem mecre.
55-56 | Conu 2
57-58 | I'enetnyeckast CB3b MEXKJy KJIACCAMU COEIMHEHHM 2
59-60 | O606meHNe U cucTeMaTH3alus 3HaHUH 110 Teme: «Heopranuueckue BEIecTBa» 2
61-62 | Mtoroas KOHTposbHAs paboTa. AHAIN3 KOHTPOJIbHOH paboTsl. [loBTOpeHune no reme « OOmIas XuMus » 2
63-64 | Ilpaktuyeckas padora Ne 1 «Ilosydenue, cobupanue u pacro3naBanue razoB» MHcTpykraxk no Th Ha pabouem mecTe. 2
65-66 | I[IpakTtuueckas pabora Ne 2 «Pacno3znaBanue BemectByucTpykTax no Th Ha pabouem mecre. 2
67-68 | IloBropenue nmo teme: «CKOPOCTh XUMUYECKUX PEAKITHID» 2




anIIO)KEHMe K TeMaTn4yeCKkomy ns1iaHMpPoBaHUIO No XmMmMmunun 11 Knaccac ydeTom nporpammeobl BOCNMTaHUA

Ne n/n

Ha3BaHue pasaena

Moaynb «LLIKONbHbIM YPOK» paboyen nporpammbl BOCMUTAHUA

1

[leproauyecknil 3aKOH U CTPOCHHUE aTOMA

- YCTaHOB/IEHWNE A0BEPUTE/IbHbIX OTHOLIEHUIN MeXAay neaaro-
rMYecKMM PaboTHUKOM U ero oby4yatowmmmncs, cnocobcTayto-
WMX NO3UTUBHOMY BOCMPUATUIO 0ByYatowmmmnca TpeboBaHuU
M Npocbb NnegarorMyeckoro paboTHMKA, NPUBIEYEHUIO UX
BHUMaHUA K 06Cy*KAaemMon Ha ypoKe MHbOopMaL MK, akTUBU3A-
LMK X NO3HaBaTEIbHOW AeATEeIbHOCTY;

Crpoenue BeniecTna

- nobyxaeHune obyyatowmxca cobaoaaTh Ha YpoKe obuenpu-
HATble HOPMbI NOBEAEHMA, NPaBuIa OBLEHNA CO CTaPLLMMM
(nepgarornyeckumm paboTHUKamm) u ceepcTHUKamm (obyyato-
LWMMUCA), NPUHLMUNBI y4eOHON ANCUMNANHDBI M CAaMOOPraHmM3a-
Lmu;

- NpMBAEYEHNE BHUMAHMA 0OYyYaIOLMXCA K LLEHHOCTHOMY ac-
NEKTY U3y4yaeMblX Ha YpOKax ABNEHMIA, OpraHnsauma nux pabo-
Tbl C MO/IY4aEMOM Ha YPOKe CoLManbHO 3HaYMMOMN MHPOpPMa-
UMen — UHMLMNPOBaHME ee 06CyKAEHMA, BbICKa3blBaHUA 00Y-
YaKLLMMKNCA CBOETO MHEHMA MO ee NoBoAY, BbipaboTKM CBOEro
K HEM OTHOLLEHMA; UCMO/Ib30BaHNE BOCNNTATE/IbHbIX BO3MOMXK-




HOCTeN coaepKaHua yuebHoro npeameTta Yepes AEMOHCTpPa-
LU0 obyyarowmMmea NPUMepPoOB OTBETCTBEHHOTIO, MPa*KAaHCKO-
ro noBeAeHus, NPoABIEHNS YenoBeKonobua n gobpocepaeu-
HOCTW, Yepes NoABOopP COOTBETCTBYHOLMX TEKCTOB A UTEHUS,
3a4a4 ANA peweHus, npobaemHbIX CUTyauuit Ans obcyKaeHua
B KNacce;

SHGKTPOJII/ITH‘IGCKEUI JUucconuranmns

- NpUBAEYEHNE BHUMAHMA 0OyYatoLWMXCA K LEHHOCTHOMY ac-
NEeKTY U3y4aeMblIX Ha YPOKax ABNIEHWUIA, OpraHn3auma ux pabo-
Tbl C NOJIy4aeMOM Ha YPOKe COLMANbHO 3HAYMMON MHPOPMa-
UMen — MHUUMMpPOBaHUE ee 0bcyKaAeHMA, BbICKa3biBaHMA 00y-
YaOLWMMMCA CBOETO MHEHMA MO ee N0BoAY, BbipaboTKM cBOEro
K HEM OTHOLLEHWSA; UCNO/Ib30BAaHWE BOCNMUTATENbHbIX BOSMOXK-
HOCTEWN coaepKaHMAa yuebHOro NnpeameTa Yyepes AEMOHCTPa-
LMo 06yYaroWmMmMcs NPUMepPOB OTBETCTBEHHOIO, MPaXKAaHCKO-
ro noBeAeHus, NpoABieHNs YenoBekontobua n gobpocepaeu-
HOCTH, Yepe3 NoAOOpP COOTBETCTBYHOLLMX TEKCTOB A/1A UTEHMA,
33434 gnA peweHus, npobaemHbIX CUTyauui ansa obcyKaeHua
B K/1aCCe;




Xumunyeckue peakumu. Bewecrsa.

npuBaeYeHne BHUMaHMA 06yYatoLLMNXCA K LLEHHOCTHOMY acnekK-

TY U3y4daeMbIX Ha YPOKaX ABIEHWNIN, OPraHn3aumna nx paboTbl ¢

no/siy4aemor Ha YpPoKe CoLuManbHO 3HaYMMON MHPopmaumen —

MHULUMMPOBAHME ee 06CyKaeHMA, BbICKa3blBaHMA obyyatowm-

MWCA CBOEFO MHEHMSA NO ee NOBOAY, BbIPabOTKN CBOErO K Hel
OTHOLLEHMUA

NTorosoe nosToOpeHUe

- NpMBAEYEHNE BHUMAHUA 0BYyYaIOLMXCA K LLlEHHOCTHOMY ac-
NEeKTYy U3y4yaeMblX Ha YpOKax ABNEHMUIA, OpraHn3auma nx pabo-
Tbl C MO/IY4aEMOM Ha YPOKE COLMANbHO 3HAYNMMOMN MHPOpPMa-
UMen — UHULMNPOBAHME ee 06CYKAEHMA, BbICKa3blBaHUA 00Y-
YaKLMMKNCA CBOETO MHEHMA MO ee NoBoAY, BbipaboTKM CBOEro
K HEM OTHOLLEHUA; UCMOJIb30BaHNE BOCMUTATE/IbHbIX BO3MOMK-
HOCTel coaeprkaHua yuebHoro npeameTa Yepes 4eMOHCTPa-
LMI0 0BYyYatOLWMMCSA NPUMEPOB OTBETCTBEHHOTO, FPaXKAaHCKO-
ro noBeAeHus, NPosBAEHNs YenoBeKontobus n gobpocepaeuy-
HOCTM, Yepe3 NoAbop COOTBETCTBYHOLMX TEKCTOB A5 YTEHUS,
3a/a4y 4N peweHns, NpobaemHbIX cUTyaumii gna obeyaeHus
B Knacce;




