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PABOYAS ITPOI' PAMMA
o npeamery «Xumusp» 11 kiace,

0a30BbIil yPOBEHb OCHOBHOIO 00111€r0 00pa30BaHUsA

694acos

[Tporpamma pazpaboTana Ha OCHOBE MPUMEPHON MPOrPaMMBbI 110 XUMHH
«IIporpamma kypca xumuu J1s 8-11 KaccoB 00111e00pa3oBaTEIbHBIX
yupexaenuii»,2015 ron, nonmymenHoir MunucrtepcTBom obpazoBanus PO, M.:
Hpoda, 2015 r.(I'abpuensu O.C. [Iporpamma kypca xumuu s 8-11 kimaccor
obmieoOpazoBarenbHbIX yapexacauii /O.C. ['abpuensH. — 2-e u3., nepepad. u J0I1. —
M.: ipoda, 2015)

l. IosicHuTeILHAA 3aMUCKA

PabGouass oOpazoBarenbHas mporpamMMa Mo yuyeObHOMy mnpenmery xumus s 11 kmacca
COCTaBJICHA HA OCHOBAHUH CJIEIYIOIINX HOPMATUBHO- IPABOBBIX JOKYMEHTOB:

*  @enepanbublii 3akoH oT 29 nekadbps 2012 roma Ne 273 — @3 «O6 obpa3oBaHuU B
Poccniickoit ®enepanuny;

o ®Depnepanpublii  kKommoHeHT [ocymapctBeHHoro OoOpasoBarenbHoro CraHaapTa
o0miero o0pa3oBaHUS YTBEPXKIACHHBIM TIpukazoM MwuHoOpa3oBanusi Poccuu «O6
yTBepkAeHUH  (eAepalbHOr0  KOMIIOHEHTa  TOCYJapCTBEHHBIX  CTAaHJIAPTOB
HAa4aJIbHOTO  OOIIero, OCHOBHOTO OOIIET0 U CpeaHero (MOJIHOTo) OOIIEro
obpazoBanus ot 05.03.04. Ne1089.

» Tabpuemnsa O.C. [Iporpamma kypca xumuu s 8-11 kitaccoB 0011e00pa3oBaTEIbHBIX
yupexaeHuii— 2-e u3a., nepepad. u gom. — M.: lpoda, 2015

* Pabouas mnporpaMma OpHEHTHPOBaHA Ha HCIOJb30BaHUE Y4E€OHO-METOIUYECKOTO
komruiekTa noa pepakuuei O.C.I'aGpuensna, A.B.Kynmosoii. M.: Jlpoda,2016

Y4eOHUK COOTBETCTBYET (eiepaIbHOMY KOMIIOHEHTY TOCYAAapCTBEHHOTO0 00pa30BaTebHOTO
cTaHjaapTa, umeeT rpud «PekomennoBano MunucTepcTBoM 00pazoBaHus U Hayku PDy.

N3yyenne XUMHUM ABISETCS OJHUM M3 KOMIIOHEHTOB IIpOlLleCCa PA3HOCTOPOHHEIO
Pa3BUTHUSL U BOCIMTAHUS OOYYaIOUIUXCS; CTAHOBJIEHUS UX HHAMBUAYAJIBHOCTH; CIIOCOOHOCTU
aIalITUPOBAaThCi M MCIOJIb30BaTh CBOM IOTEHIMal B BbIOOpE JaibHeHmiero obpa3zoBaHHus,
npoecCHOHANBHOM JESITeNbHOCTH, a TaK)Ke peanu3oBaTh ceOsl B YCIOBUSX COBPEMEHHOTO
o01ecTna.

eau u 3apaun:

N3yueHre XUMHH CIIOCOOCTBYET PELICHHUIO o0Ouwjeti yeau eCTeCTBEHHOHAYYHOIO
00pa3oBaHUs — JaTh €IMHOE MPEICTABICHHE O MPUPOJE, CPOPMUPOBATH €CTECTBEHHOHAYUHYIO
KApPTUHY MHpPAa, MHPOBO33PEHHE M SKOJOTHYECKYIO KYJIbTYpY, a TAaKXKE BHOCUT BKJIAJ B
¢dbopMHpOBaHHE HPABCTBEHHOCTH, JYXOBHOCTH, OOIIMX KIIFOUEBBIX KOMIIETEHLIUH, B BOCIIUTAHHUE
TPYAOJIO0US, SKOJIOTUYECKON U TOTPEOUTENBCKOM KYIbTYPhI yUaIIUXCS.

W3ydyeHne XUMHUH B CPEHEN LIKOJIE TPU3BAHO 00ECIIEUHTh:



-pa3BuTHE MHGOPMALMOHHBIX O0IIEy4eOHBIX YMEHHUM, a UMECHHO YMEHUH HaXOJIUTh, IOHUMATh,
nepepabarbiBaTh MHPOPMALUIO M3 pa3HBIX HCTOYHUKOB, B TOM 4Hcie U3 ceTd HHTepHer,
CO3/aBaTh MYJIbTUMEIUANIPE3CHTALNN, 3CCE U JIP.;

-0OCO3HAaHUE IIEHHOCTH XMMHYECKOWH MH(popManuyu U 0O0pa3oBaHus, 3HAYMMOCTH 3HAHUN XUMUHU
JUIs KaXJ10T0 YeJIoBeKa He3aBUCUMO OT €ro Mpo(ecCUOHATBbHON AEATEbHOCTH;

-pa3BUTHE Yy YYalllUXCS MHTEIUIEKTa, HPAaBCTBEHHOCTH, KOMMYHUKATHBHOCTH, IOHHUMAaHHUS
00I11eCTBEHHON 3HAYMMOCTH HAyKU XUMHU U €€ TEXHOJIOTUI KaK HCTOYHMKA MOJIy4EHHUs] MHOTHX
YKU3HEHHO BaKHBIX IPOAYKTOB U MaT€pUAJIOB;

-(opMupOoBaHNE NO3UTUBHOIO OTHOLICHMSI K XMMHM KakK BO3MOXHOH 00jacTu JasbHeiIero
XUMHYECKOT'0 00pa3oBaHus U MPOPECCHOHATBLHON e TEIbHOCTH.

O0mas xapakrepucTuka yueOHOro npeamera.

[TporpamMma GazoBoro kypca xumuu 11 kiacca oTrpakaeT COBPEMEHHBIC TCHJCHIUU B
IIKOJIbHOM XUMHUYECKOM 00pa30BaHUM, CBA3aHHBIE C PpEPOPMUPOBAHUEM CPEIHEH LIKOJIBI.

MeTo10/1I0rHYecKO  OCHOBOM IOCTPOEHHS] y4YyeOHOro coAepkKaHHMs Kypca XUMHH
0a30BOr0 ypoBHS JJsl CpPEeIHEH IIKOJbl SBHUJIACh HJAEA UHMESPUPOBAHHO20 KYpCd, HO He
ecmecmegosnanusl, a xumuu. Takoro Kypca, KOTOpbIi OJIM30K M MOHSTEH ThICSIYaM POCCUHMCKHX
YUUTENEH U JOCTYIIEH U UHTEPECEH COTHSM ThICAY POCCUMCKUX CTapLIEKIACCHUKOB.

[lepBast uaes Kypca — 3TO 8Hympunpeomemuas unmezpayusi yaeOHON TUCHUIUINHBI « XUMUS».
Wnest Takod MHTErpaluy JUKTYET CIEAYIOLIYI0 OYEPEIHOCTh M3y4YEHHs Pa3/lelioB XMMHUH: BHA-
qaire, B 10 Kiacce, M3ydaeTcsi OpraHndecKkas Xumusl, a 3artem, B 11 kiracce, — o0IIass Xumusl.

N3zyuenue B 11 kiacce 0CHOB 001IeH XMMHUU MO3BOJIAET CHOPMUPOBATH Y BBITYCKHUKOB
CpeIHEH IIKOJbl IPEJICTaBICHUE O XUMHUHM Kak O LIEJOCTHOM Hayke, MOoKa3aThb €IMHCTBO €€
IOHSITHH, 32aKOHOB U TEOPHil, YHUBEPCAIBHOCTh U NPUMEHUMOCTD MX KaK JJI1 HEOPTaHUYECKOM,
TaK U 11 OpraHU4eCcKON XUMHUU.

[TomaBnsromee 60IBIIMHCTBO TecTOBBIX 3amanuii EI'D (6osnee 90%) cBs3aHbl ¢ oOmeld 1
HEOPraHWYECKOM XMMHEW, a TOTOMY B 11, BBITYCKHOM KJlacce JIOTHYHEE M3y4aTb UMEHHO JTHU
paszensl XUMHUHM, YTOObl MaKCHMAaJlbHO IOMOYb BBITYCKHMKY HPEOJOJIETh 3TO CEpPhE3HOE
UCIIBITAHUE.

Bropas upes kypca — 3TO Mmedcnpeomemuas ecmecmeeHHOHAYYHAs UHMeZpayus,
MO3BOJIAIONIAs Ha XUMHYECKOW Oa3ze OObeIUHUTH 3HAHUS (U3HKH, OHWONOrHM, reorpaduu,
HKOJIOTUM B €JMHOE IOHMMAaHUE €CTECTBEHHOIO0 MHpa, T. €. CPOpPMUPOBaTH ILEIOCTHYIO
€CTECTBEHHOHAYYHYI0 KapTUHY MHpa. JTO MO3BOJIUT CTAPIIEKIACCHUKAM OCO3HATh TO, YTO 0e3
3HAHUS OCHOB XMMHUU BOCIIPUATHE OKPYXKAIOIIEro MUpa OyJeT HEMOIHbBIM.

Tperbss upes Kypca — 3TO uHmezpayusi XUMUYECKUX 3HAHUL C 2YMAHUMAPHLIMU
oucyuniuHamuy: UCTOPUEH, TUTepaTypoid, MUPOBOI XY/10’KECTBEHHON KyJIbTypol. A 3TO, B CBOIO
ouepelib, MO3BOJSET CPEACTBAMHU y4eOHOro MpeaMeTa MoKa3aTh POjb XMMHHM B HEXMMHYECKON
chepe dYenoBEUECKOW JESATETBbHOCTH, T. €. IOJHOCTBIO COOTBETCTBYET T'yMaHHU3alUM H
ryMaHUTapHu3alu 00y4eHHUs.

Teopernueckyio  OCHOBY Kypca oOmied XMMHH  COCTaBISIOT  COBPEMEHHbBIE
MIPEJICTaBICHUS:

1. O CTpPOCHMHU BellecTBa (MEPUOJUYECKOM 3aKOHE U CTPOCHUH aToMa, THUIAX

XUMHYECKHX CBSI3€H, arperaTHOM COCTOSHMM BEIIECTBa, IMOJMMEpax U
JUCIIEPCHBIX ~ CHCTEMAaX, KadeCTBEHHOM M  KOJIMYECTBEHHOM  COCTaBe
BEIIECTBA);

2. XUMUYECKOM Tporecce (KIacCupuKaul XUMUYECKUX PeaKIfi, XUMUYECKOM
KMHETUKE M XUMHUYECKOM pPaBHOBECHH, OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHBIX
npolieccax), aJanTHpOBaHHbIE MO KYpC, PACCUUTAHHBIN Ha 2 4 B HEJIEIIO.

3. @DaKTUYECKYI0 OCHOBY Kypca COCTaBJISIOT OOOOLICHHBbIE MPEACTABICHUS O
KJIaccaX OpPraHMYECKUX M HEOPraHUYECKUX COCIUHEHUM U X CBOMCTBAX.



Takoe mocTpoeHue Kypca OOIIeH XUMHH TMO3BOJISET MOJBECTH YYAIIUXCS K TTOHUMAHHUIO
MaTepUaIbHOCTH U TIO3HABAEMOCTH MUPA BEIUIECTB, MPUINH €r0 MHOT000pa3usi, BceoOIel cBsi3u
sBJICHHH. B cBOI0O ouepenn, 3TO JaeT BO3MOXKHOCTh YYaIIUMCS JIy4Ille YCBOUTH COOCTBEHHO
XUMHUYECKOE COJIepKaHue U TOHITh POJIb U MECTO XMMHUHU B CUCTEME HayK O IPUPOJIE.

Mecto npeaMeTa B 0a3MCHOM Y4eOHOM IIJIaHe

basucHeblii yueOHBIN TUIaH MperycMaTpuBaeT o0s3aTesibHOe M3ydeHne xumuu ¢ 8§ mo 11 kiacc
npu 2-X yacax B Hemenro. OOmiee unciio yacoB — 276. Pabouas mporpamma cocraBiieHa Ha 1
yueOnbIii roa. IIporpamma paccuutana Ha 69 uyacoB yueOHOro BpeMeHH (2 yaca B HEIEIIO).
O0béM uyacoB yuyeOHOW Harpy3kd, OTBEIAEHHBIX Ha OCBOEHHE pabouell MporpaMMbl
COOTBETCTBYeT basucHoMy yueOHOMY (0Opa3oBaTelIbHOMY) IUIaHy 001e00pa3oBaTeIbHbBIX
yupexaeHuii Poccuiickoit denepanuu, yTBEepKIEHHOMY Ipukazom MuHoOpaszoBanus PD N
1312 ot 09.03.2004.

LleHHOCTHBIE OPHEHTHPBHI COlEPKAHUS YUeOHOI0 NpeAMeTa

Jlisi cO3HATEIBHOTO OCBOCHHS TpeaMeTa «XHUMHUS» B MIKOJBHBIH KypC BKJIFOUCHBI
00s13aTeNIbHBIE KOMITOHEHTBI COJIEPKAHUS COBPEMEHHOTO XMMHUYECKOTO 00pa30BaHUs:

1)  xumuueckue  3Hanusi  (TCOPETHUYCCKHE,  METOMOJOTMYECCKHE,  MPUKJIATHBIC,
oTnucaTeNbHbIe — S3BIK HAYKH, aKCHOJIOTUYECKHE, HICTOPUIECKHE U JIP.);

2) paznuunvle ymenus, Haeviku (00IEydeOHbIe U CIICHHU(PHUECKUE 10 XHMHH);

3) yennocmuvie omnowenus (K XAMUY, KU3HU, IPUPOJIC, 0OPa30BAHMIO U T. 11.);

4) onbim nPOOYKMUBHOU OesmenbHOCMY PA3HOTO XapakTepa, 00eCIIeYHBAOLIHA
pa3BUTHE MOTHBOB, HHTEIUIEKTA, CIIOCOOHOCTEH K cCaMOpeaTn3auy U APYrHUX CBOWCTB JIMYHOCTH
YUCHHKA,

5) karouegvie u yueOHO-XUMUYECKUE KOMIEMEHYUU.

B kadecTBe yeHHOCMHbIX OpUEHMUPO8 XUMUYECK020 00pA308aHUs BRICTYIIAIOT OOBEKTHI,
U3ydaeMble B Kypce XUMHUH, K KOTOPBIM y ydamuxcs (OpMUpPYETCs IEHHOCTHOE OTHOIICHHE.
[Ipu >TOM Beayllyr0 poJIb WUIPAIOT IO3HABaTENIbHBIE LEHHOCTH, TaK Kak JaHHBIH y4eOHBIN
npeMeT BXOIHWT B TPYIIy IMPEIMETOB IO3HABATEIBHOTO IIMKIA, TJaBHAS IEJNb KOTOPOTO
3aKJIF0YAETCSl B U3YUEHUU TPUPOJIBI.

OCHOBY nosHasamenbHblX YeHHOCmell COCTABISIOT HAyJYHBIE 3HAHUS, HAYYHBIE METOJIBI
NO3HAHUS, a IEHHOCTHbIE OpUEHTAlMH, (HOPMHUpPYEMbIE Yy YUaIIMXCs B MpoOLecce H3ydeHUs
XUMHH, TIPOSIBIISIOTCS:

e B TIPU3HAHUM LIEHHOCTHM HAy4YyHOI'O 3HAHMs, €ro MpPakTUYECKOW 3HAYMMOCTH,

JOCTOBEPHOCTH;

e B IICHHOCTH XMMHUYECKHX METOJIOB UCCIICIOBAHUS KUBOW U HEXKUBOU MPUPO/IBI;
e B TIOHMMAHHWM CIIO)KHOCTH M TPOTHBOPEYMBOCTH CaMOTO TIIpoIlecca ITO3HAHUS Kak

U3BEYHOTO cTpemiieHus k Vctune.

B kauectBe 00BEKTOB yewnocmeu mpyoa u Oblma BBICTYNAIOT TBOpYECKas
co3uJaTeNbHas JeSATeIbHOCTb, 370pPOBBIM 00pa3 KHU3HH, a YEHHOCmHble OpueHmayuu
CO0epIHCanUsL Kypca Xumuy MOTYT PacCMaTpUBAThHCS Kak (OPMHPOBAHUE:

e YB@KHUTEIHLHOTO OTHOIIEHHS K CO3UIATEIbHON, TBOPUECKON AEATEIbHOCTH;
e TTOHMMaHU HEOOXOAMMOCTH 37I0POBOTO 00pa3a KU3HHU;
e MOTpeOHOCTH B OE3YCIIOBHOM BBIOJIHEHUH IpaBUJ O€30MacHOTO HCIIOJIb30BaHMS

BEIIECTB B TIOBCETHEBHOM KHU3HM,

e CO3HATEJIBHOTO BHIOOPA Oyaylel mpodecCuoHaNbHOM eI TeTbHOCTH.

Kypc xumum oOmamaeT peaqbHBIMH  BO3MOXHOCTSAMH i1 (DOPMHPOBAHHS
KOMMYHUKAMUBHLIX YeHHOCmell, OCHOBY KOTOPBIX COCTaBJISIOT Ipolecc OOIIeHUs, TpaMOTHas
peub, a ICHHOCTHBIE OPUEHTAIINU HAIIPaBIICHBI Ha (POPMUPOBAHHE Y yUAITUXCS:

e HABBIKOB IPAaBUJIHHOTO UCHOJIB30BAHUSA XUMUYECKOIN TEPMUHOIOTUH U CUMBOJIMKH;
e TOTPeOHOCTHM BECTH MAHMAJOr, BBICIYIIMBAaTH MHEHHE OIIOHEHTa, YYacTBOBATh B

JMCKYCCHU;



e CIIOCOOHOCTU OTKPBITO BhIpaXKaTh U apryMEHTHPOBAHHO OTCTaWBATh CBOIO TOUKY 3PEHUS

Il. [Inanupyemble pe3y/bTaThl 0CBOCHHS Y4eOHOr0 TpeaMeTa.
B pesynbrare u3ydeHus XuMuu Ha 6a30BOM YPOBHE YUEHHK JIOJDKCH 3HAMb/HOHUMAND '
® BajkHelilllne XUMHYECKHe MOHATHS: BEIICCTBO, XMMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJIbHAsT MOJIEKYJIIpHAas Macca, HOH, aJUIOTPONUs, H30TOIbl, XUMHUYECKas CBA3b,
ANEKTPOOTPHUIATEIIBHOCTh, BAJIEHTHOCTh, CTENEHb OKUCIEHUSA, MOJb, MOJSpHAs Macca,
MOJIIpHBIA 00bEM, BelIecTBa MOJEKYISIPHOTO M HEMOJEKYJISIPHOIO CTPOEHUs, PacTBOPHI,
ANIEKTPOJIUT W HEIJICKTPOJUT,  AJICKTPOJUTHYECKAs  JIUCCOIMAlMsA, OKHUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJICHHE W BOCCTAHOBJICHME, TEIUIOBOM 3(PPeKT XHMHUYECKOW peakiuuwu,
CKOpPOCTb XMMHUYECKOW pEAKIMHU, KaTajau3, XUMHUYECKOE PAaBHOBECHE, YIJIEPOAHBIA CKEJIET,
GbyHKIIMOHAIbHAS TPYIa, U30MEPHUs, TOMOJIOTH;
® OCHOBHbIC 3aKOHbI XMMHH: COXpPAaHEHUsI MacChbl BEUIECTB, JJIEKTPOIUTHYECKOMN
JIUCCOIMAIINY, TIEPUOJUUYECKUN 3aKOH;
® OCHOBHbIE TEOPUM XUMHM:  XUMHUYECKON CBS3M, HIICKTPOJUTHUYECKON JIMCCOLUALINH,
CTPOCHUSI OPTAaHUYECKUX COCTUHEHU;
e BakHeililllMe BelleCTBA U MATEPHAJIbI: OCHOBHBIE METAJUIbI M CIUIABBI, CEpHAasi, COJISTHAs,
a30THas, YKCYCHas KHUCJIOTHI, IIEIOYHM, aMMHUaK, MHUHEpalibHble YAOOpEHHS, MeTaH, 3TaH,
alneTuseH, OEH30J1, 9TaHOJN, KUPbI, MbLIa, TJIIOKO3a, caxapo3a, Kpaxmai, KieTdaTka, OenKH,
HCKYCCTBEHHbBIE U CUHTETUYECKHUE BOJIOKHA, KAYUyKH, [JIACTMACCHI.
Ymema
® HA3bIBATb U3YUYCHHBIC BEIIECTBA M0 «TPUBUAIILHON» WIIM MEXKIYHAPOAHOU HOMEHKIIATYPE;
® onpeae/siTh: BAJICHTHOCTh U CTETICHH OKUCJICHUS XUMUYECKUX AJIEMEHTOB. THUIl XUMUUECKOU
CBSI3U B COCUMHEHUAX, 3apsj MOHA, XapaKTEep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COCIMHCHUHM, OKUCIUTEIb W BOCCTAHOBHUTEIb, MPUHAJIC)KHOCTh BEHIECTB K Pa3IUYHBIM
KJIacCaM OPraHUYeCKHX COCIMHEHUI;
® XapaKTepH30BaTh 3JIEMEHTHI MaJIbIX IEPUOJIOB IO MOJOKEHHIO BlIepuoandecKkon cucreme /1.
H. MengeneeBa; o0Iie XHUMUUYECKHE CBOMCTBA METAJIJIOB, HEMETAI0OB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX | OPTaHMYECKUX COCIUHEHUN;
¢ 00BSACHATB:  3aBUCHMOCTh CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUsS, MPHUPOLY
XUMHUYECKOW CBSI3M (MOHHOM, METaJUIMYeCKOM, KOBAJEHTHOW), 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON PEeaKIMKU U MOJOKEHUS XUMUYECKOTO PABHOBECHS OT Pa3IUYHBIX (PaKTOPOB;
® BBINOJHATh XUMHYECKHH JKCIEPUMEHT 10 PAaCNO3HABAHHIO BOKHEUILINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIICCTB;
® IPOBOAMTH CAMOCTOSITEILHBIM TMOUCK XWMHUYECKOW HWH(OpMAIUU C UCIOJIH30BAHUEM
pa3IMYHBIX MCTOYHUKOB; MCIIOJIB30BATh KOMIIBIOTEPHBIC TEXHOJOTUU HJisi O0paboTKH U
nepeaayd XuMU4eckoi HHGOpPMAIUH U €€ TIPECTABICHUS B Pa3IMUHbIX (opMax.
Hcnoab3oBaTh npuodpeTeHHble 3HAHUS U YMEHHUS] B MPAKTHYECKOH /1eATeIbHOCTH U
NOBCEeJIHEBHOM KM3HHU AJIA:
® 00BACHEHUSI XUMUYECKUX SIBICHUHN, MPOUCXOAAIINX B IPUPOJIE B OBITY U Ha MPOU3BOJICTBE;
® OIIpe/IeNICHUs] BOBMOYKHOCTH MPOTEKAHUS XUMHUECKUX MPEBPAILICHUI B Pa3IMUHbBIX YCIOBUAX
Y OIICHKU WX TIOCIIC/ICTBUH,
® SKOJIOTMYECKH TPAMOTHOTO TIOBEICHUSI B OKPYKAIOIIEH CpeJie;
® OIICHKH BJIUSHUS XUMHUUYECKOTO 3arps3HEHUS OKPYXKAIOIIEH Cpeabl Ha OpPraHu3M YeJIOBEeKa U
JIpYTHUE )KUBbIE OPTaHU3MBI;
¢ 0e30MacHOr0 OOpalieHuss C TOPIOYMMH M TOKCHYECKMMH BEIIeCTBaMH, IJa0OpPaTOpPHBIM
00opyI0BaHUEM;
® IPUTOTOBJICHUS PACTBOPA 3aJaHHOW KOHIICHTPAIIUH B OBITY U HA TTPOU3BOJICTBE;
® KPUTUYECKOW OIICHKHU JOCTOBEPHOCTH XMMHUECKON MH(POpPMAIUH, MOCTYMAIONIEH 13 pa3HBIX
HMCTOYHHKOB.



I1l.  Conep:xaHue yueOHOro npeamera

Tema 1. Ctpoenne BemectBa (32 uaca)

OcHogubie ceedeHusi 0 cmpoeHuu amoma. SIapo: MPOTOHBI U HEUTpPOHBI. M30TOMmBI.
DNEKTPOHBI. DIIEKTPOHHAS 000J0YKa. DHEpPreTU4eckuii ypoBeHb. (OCOOEHHOCTH CTPOCHUS
AMIEKTPOHHBIX 000J0YEK aTOMOB AJIEMEHTOB 4-T0 U 5-TO MEPUOJOB MEPUOINIECKON cucTeMbl /1.
N. MengaeneeBa (mepexoAHbix dieMeHTOB). [loHaTtne 00 opOuTansax. S- W p-opOUTaIH.
DNeKTpOHHbIE KOH(UTYpAIITU AaTOMOB XUMUYECKHX JIEMEHTOB.

Iepuoouuecxuil 3axon /[. U. Menoeneesa 6 ceeme yuenus o cmpoeruu amoma. OTKpbITHE
. Y. MeHzeneeBbIM EPUOJUYECKOTO 3aKOHA.

[Tepuoanueckas cucrema xumudeckux snemeHToB J[. M. MenneneeBa — rpaduueckoe
O0TOOpakeHHe MEePUOIUYECKOro 3aKoHa. DU3NYECKUN CMBICT MOPSAKOBOIO HOMEpPA AJIEMEHTA,
HOMEpa Mepuoja U Homepa rpymnnbl. BaieHTHbIE 37€KTpOHbI. [I[pyUurHBI M3MEHEHHUS CBOMCTB
3JIEMEHTOB B IIEPUOAX U rpymmnax (IJIaBHbIX MOArPYyIMax).

[Tono>xeHne Boiopoaa B IEPUOIUUECKON CUCTEME.

3HauYeHHE MEPUOANYECKOr0 3aKOHA M MEPUOJUYECKON CHCTEMbl XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa il pa3sBUTHs HAYKM M IIOHMMaHUs XMMHYECKOW KapTWHBI MHUpa Hounas
xumuyeckas cea3v. Karuonsl u annonbl. Knaccudukanus monoB. MoHHBIE KpUCTAIITHYECKHE
petetku. CBOMCTBA BEUIECTB C ATUM THIIOM KPUCTAITHYECKUX PEIIETOK.

Koesanenmnas xumuueckas cesazp. DnekTpooTpulaTesbHOCTh. [lonspHas u HemossipHas
KOBaJICHTHBIE CBs3M. Jlumonb. [IONSpPHOCTH CBS3M W MOJIIPHOCTH MOJEKyJbl. OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl OOpa30BaHMs KOBAJICHTHOM CBA3H. MOJEKyIspHbIE U
ATOMHBIC KpUCTAJUIMYECKUE pemeTki. CBONCTBA BEHIECTB C 3THUMH THIIAMH KPUCTAILUTUYECKUX
PELIETOK.

Memannuyeckas xumuueckas ces13b. OCOOEHHOCTH CTPOCHMSI aTOMOB METaJI0B. MeTau-
YyecKas XMMHUYECKas CBSI3b M METaJuIMuecKas Kpucrauimueckas pemietka. CBONCTBA BEIIECTB €
STUM THUIIOM CBSI3H.

Booopoonas xumuueckasn csa3b. MexMoneKynspHas 1 BHyTPUMOJIEKYJISIpHas BOJOPOIHAS
CBSI3b. 3HAUE€HUE BOJIOPOAHOMN CBS3H JUIsl OpraHU3ALUU CTPYKTYpP OMOMOIMMEPOB.

Ilonumeper. IlnacTMacchl: TepMOIUIACTBI M PEAKTOIUIACTBI, HMX MPEACTaBUTENH U
npuMeHeHue. Bomnokna: mnpupoaHble  (pacTUTENbHBIE H  JKUBOTHBIE) M XHUMHYECKHE
(MCKYCCTBEHHBIE U CUHTETHUYECKHUE), UX MPEJCTABUTENN U IPUMEHEHHE.

T'azo06pasnoe cocmosinue eewyecmea. Tpu arperatHbIX COCTOSIHUS BoJbl. OcoO€HHOCTH
CTpoeHUs Ta30B. MomsipHbIi 00beM ra3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HbIX MPHUPOJHBIX CMECEW: BO3AYyX, MPHUPOAHBIN ra3. 3arps3HeHHe
aTMocdeps! (KUCIIOTHBIE JJOXK/IU, TAPHUKOBBIN 3¢ deKT) u 60pbbda ¢ HUM.

[TpencraBuTenu ra3o00pa3HbIX BEIIECTB: BOJOPOJ, KUCIOPO, YIVIEKHCIBIM a3, aMMHaK,
sTrIieH. VX momyueHue, cobnpanue u pacrio3HaBaHHe.

Kuokoe cocmosnue sewjecmea. Bona. Ilotpebiienne Bosbl B ObITY U Ha MPOU3BOJICTBE.
JKecTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

MuHepabHbIe BOJIbI, X UCIIOJIb30BAHUE B CTOJIOBBIX M JICUEOHBIX IENIX.

Kunkue KpucTamibl U UX TPUMEHEHUE.

Teéépooe cocmosinue seujecmea. AMOpPQHBIE TBEpAbIE BEIIECTBA B MPUPOJE U B KHU3HU
YelioBeKa, UX 3HaUeHHe U puMeHeHne. Kpucraminueckoe cTpoeHe BEIIECTBa.

Jucnepcuvle cucmemsi. Ilonarue o qucnepcHpIX cuctemax. JlucnepcHas dasza u 1ucrepcu-
oHHas cpena. Kinaccudukaiusi IUCTIEPCHBIX CUCTEM B 3aBUCUMOCTH OT arperaTHOTO COCTOSHUS
JIUCTIEPCHOM CpPeJIbl U TUCTIEPCUOHHON (Da3sbl.

['pyboaucriepcHble CUCTEMBL: IMYJIbCUHU, CYCIIEH3UH, a3PO30JIH.

ToHKOIUCTIEPCHBIE CUCTEMBI: T'€lIU U 30JIH.

Cocmas eewyecmea u cmeceti. Benectsa MOJNEKYJISIPHOIO U HEMOJIEKYJISIPHOTO CTPOECHHMS.
3aKOH MMOCTOSIHCTBA COCTaBa BELIECTB.



[TonsiTue «moms» U €€ pasHOBUIHOCTU: MaccoBasl (JIOJIsI JIEMEHTOB B COCTUHEHUH, J10JIS
KOMIIOHEHTa B CMECU — JI0JI1 IpUMECEH, N10Ji1 pacTBOPEHHOIO BEILECTBA B PAacTBOpPE) U
oObvemHas. J{os BbIXOAa MPOIYKTa pEakluy OT TEOPETUUECKH BO3MOMKHOTO.

JNemoncTpanuu.Pazniunsie GopMbl IEPUOANIECKON CHCTEMbI XUMHUYECKUX J1eMEHTOB J1.
N. MenaeneeBa. Mozenb KPUCTALIHYSCKON pelIeTKH Xjaopuaa HaTpus. OOpa3ibl MUHEPAIOB C
WOHHOW KPUCTAJUIMYECKOW PEIIETKOM: KalblUTa, raJuTa. Moaenu KpUCTANIMYECKUX PELIETOK
«Cyxoro Jpaa» (Wid Mojma), anmasa, rpadura (miu kBapia). Moaens mosnekyisl JIHK. O6pasibl
wiactMace  (enomodopmanbrerugiple, — MOIUMYPETaH,  MOJUATWIICH,  IMOJIMIPONHIICH,
MOJIMBUHWJIXJIOPUA) U u3aenus u3 HuX.O0pasibl BOJIOKOH (IIEPCTh, IIEJK, alleTaTHOE BOJIOKHO,
KalpoH, JIaBCaH, HEWIOH) M u3nenuss u3 Hux. OOpas3ibl HEOPraHMYECKUX MOJUMEpPOB (cepa
IlacTUYecKasi, KBapl, OKCHJ allOMUHHUSA, MPUPOJHBIE AIIOMOCUIMKATH). MOJelnb MOJISPHOTO
oObema ra3oB. Tpu arperaTHbIX cocTOsSHHS BoAbl. OOpas3ibl HaKUMM B YailHMKE M TpyOax
HEHTPaJIbHOrO OTOIIeHHs. JKeCTKOCTh BOJIbI U CIOCOOBI ee ycTpaHeHus. [Ipubopsl Ha KHIKHX
kpuctauiax. OOpaslbl pa3UYHBIX JUCIEPCHBIX CHCTEM: 3MYJIbCHM, CYCIEH3UM, a’3po30JieH,
reneit u 3onei. Koarymsnus. Cunepesuc. Ddpdexr Tunmans.

Jladoparopubie onbiThl. 1. KoHCcTpynpoBanue mepuoguvecKOil TaOIHIIBI 3JIEMEHTOB C
UCIIOJIb30BaHUEM KapTouek. 2. OmpeneneHue TUNAa KPUCTAUIMYECKOM PpEeLIeTKH BEUIeCTBa U
ONMCaHUE €ro CBOMCTB. 3. O3HAKOMJICHHE C KOJUIEKIMEH MOJMMEPOB: IIACTMACC U BOJIOKOH U
n3nenus u3 Hux. 4. VMcnoeitanue BOABI HA KECTKOCThb. YCTPAHEHHE MKECTKOCTH BOJBL. 5.
O3HaKOMJIEHHE C MUHEPAJIbHBIMU BoZaMu. 6. O3HaKOMIIEHUE C TUCIIEPCHBIMU CUCTEMaMHU.

IIpakTuyeckas padora Ne 1. [Tonydenue, coOupanue u pacro3HaBaHUE ra30B.

Tema 2. Xumnueckue peaxkunu (18 uacos)

Peaxyuu, uoywue 0e3 uzmenenus cocmasa eewjecmg. AIUIOTPONUS U AJUIOTPOIIHBIE
BuZoM3MeHeHus. [IpuunHbl al1oTponuu Ha mpuMepe MoaupuUKauuil Kuciopoja, yriepojaa u
docdopa. O30H, ero OUOTOTHYECKAS POJIb.

H30mepbl 1 U30MepHusl.

Peaxyuu, uoywue c usmenenuem cocmaea eeujecms. Peakiiuu COeJMHEHUs, pa3loKeHus,
3aMelleHuss 1 oOMEHa B HEOPraHWYeCKOM M OpraHuueckol Xumuu. Peaknuum sK30- U 3H-
norepmuueckue. TernoBol 3QQPexkT XMMHUYECKON peakuuu U TEePMOXMMHUYECKHUE YpaBHEHUS.
Peaknuu ropenus, Kak 4aCTHBIN CiIy4al SK30TEPMUYECKUX PEAKLIUN.

Crkopocmb xumuueckou peakyuu. CKOPOCTb XUMHYECKOM PEAKIMH. 3aBUCUMOCTb CKO-
pOCTH XMMMYECKOM peakuuMu OT NPUPOJBl PEarupyrolluXx BEIIECTB, KOHIEHTpALWH,
TEMIEPATyphl, TUIOIIAIM MOBEPXHOCTH CONPUKOCHOBEHHUS W Karanu3aropa. Peakuuu romo- u
rereporennble. Ilonatue o katanmuse W Karanuzaropax. DepMeHTHl Kak OHOJIOTHYecKHe
KaTaJIu3aTopbl, 0COOEHHOCTH UX (YHKIIMOHUPOBAHHUS.

Obpamumocme xumuueckux peaxkyuti. Heodpatumble 1 0OpaTUMble XUMUYECKHE PEAKIIHH.
CocTosiHMEe XMMHUYECKOI0 paBHOBECHUS AJIsl OOpaTHUMbIX XUMHYECKHX peakiuil. CriocoObl cMe-
IIEHUS XUMHYECKOTO0 pPAaBHOBECHS Ha IpHMepe CHHTe3a ammuaka. [loHsTHe 00 OCHOBHBIX
Hay4YHBIX IPUHIUIIAX [IPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHUaKa WM CEPHON KUCIIOTHI.

Ponv  600b1 6 xumuueckou peaxyuu. VIcTuHHBIE pacTBOpbl. PacTBopuMOCTh U
KJacCU(pUKallMsg BEIIECTB IO H3TOMY NpPU3HAKY: pacTBOPUMBIE, MallOpaCTBOPUMBIE U
HEPACTBOPHUMBIE BEILIECTBA.

ONEKTPOJIUTHl M HEIEKTPOJIUTHL.  DJEKTpOoIUTHYecKas auccoruanus. Kuciorsl,
OCHOBAaHUS U COJIM C TOUKH 3PEHUS TEOPUH IIEKTPOIUTUUECKOMN TUCCOLUALINN.

XVMHYECKHE CBOMCTBA BOJbI: B3aUMOJCHCTBHUE C METaJlJIaMH, OCHOBHBIMHU U KHCIIOTHBIMU
OKCHJIaMH, pa3jokeHHe U o0pa3oBaHHME KpHCTAJIOTHApAaToB. Peakiuu ruapatanuud B
OPraHUYEeCKON XUMHH.

T'uoponuz opeanuueckux u Heopzanuueckux coedunenuu. HeoOpaTuMelii ruaponus.
OOpaTuMblii THAPONIU3 COJIEH.



['maponn3 OpraHUYecKUX COCIUHEHWH W €ro MPaKTUYeCKOe 3HAueHHE Ui TOJYYCHUS
TUAPOIM3HOTO CIHpPTAa W MbUIA. buonornueckas poyib THIPOJIW3a B IUIACTHYECKOM H
9HEPreTUYeCKOM OOMEHE BEIIECTB U DHEPTUU B KIICTKE.

OxucnumenvHo-6occmanosumenvhsvle peakyuu. CreneHb okucieHus. Omnpenenenue
CTETIeHU OKHCIIeHHS 110 (opmyse coenuHeHus. [loHsITHE 00 OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuusax. OKHUCICHNE U BOCCTAHOBIICHHE, OKUCIUTENb U BOCCTAHOBUTEIID.

DeKTpoNu3. DIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBHTEIBHBIN MPOIIECC. DICKTPOIIN3
paciiaBoB M pacTBOPOB Ha TMpHMepe xJjopunaa Hatpus. [Ipakthdyeckoe mNpUMEHEHHE
ANEKTPOIH3a. DICKTPOIUTHUECKOE TIOTYICHUE ATFOMUHHSL.

Nemouncrpanuu. IIpeBpamenue kpacHoro ¢ochopa B Oenbiil. O3onHarop. Mopenu
MOJICKYJ H-OyTaHa M M300yTaHa. 3aBUCHMOCTh CKOPOCTH PEaKIMH OT MPUPOIbI BEHISCTB Ha
npuMepe B3aUMOJICHCTBUSL PACTBOPOB PA3IMYHBIX KHUCJIOT OJMHAKOBOW KOHIIGHTPAIMH C
OJIMHAKOBBIMH T'paHyJIaMH ITUHKA W B3aUMOJICHCTBHS OJIMHAKOBBIX KYCOYKOB Pa3HBIX METAJIJIOB
(Maruusi, MHKa, jKelie3a) C COJSTHOM KHUCIIOTo. B3aumoneicTBiue pacTBOPOB CEPHOU KUCIOTHI C
pacTBopamMH THOCYJb(ara HATpPHsl pa3IMYHONM KOHIEHTPAMKM W TemIeparypel. Mojens
KAISIIETO cJosi. PasnokeHue TepoKcHIa BOJIOpOJA C TOMOIIbI0 Karanm3aropa (OKcuaa
mapranna (IV)) m kartamasel ceiporo msca u celporo kaprtodens. Ilpumepbl HeoOpaTHMBIX
peaKImii, naymux ¢ 00pa3oBaHUEM OCaJlKa, Ta3a WM BOJAbL. B3aumozeiicTBUE JINTUS U HATPHS C
Bojoii. [lonyuenue oxcuma dpochopa (V) u pacTBOpeHHE €ro B BOJIC; MCIBITAHUE MTOJyYCHHOTO
pactBopa makmMycoMm. OOpa3mbl KPUCTALIOTHAPATOB. VICIIBITaHHE PAacTBOPOB DJIEKTPOJIUTOB H
HEDJICKTPOJIMTOB HA MPEIMET JUCCOIMALMU. 3aBUCHMOCTh CTEICHH AJICKTPOIUTUYCCKON
JIMICCOIIMALMU YKCYCHOM KHCIIOTBI OT pas30aBieHus pactBopa. ['maponms kxapOupa KajbIlHs.
['uaponu3 kapOOHATOB IIETOYHBIX METAJUIOB M HUTpaToB IMHKa miau cBuHua (l). [Momyuenue
mbiTa. Ilpocreiimme OKHCIMTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH: B3aWMOJICHCTBHE ITMHKA C
COJITHOM KHCJIOTOM H Keje3a ¢ pactBopoMm cyibdara memu (l1). Mogenp snexrposmsepa.
Moienb 37IeKTPOIU3HON BaHHBI JJIS TIOTYYEHUS aTFOMUHHUSL.

JlaGopaTopHble onbIThl. 7. Peakius 3aMeUICHHS MEIH JKEIe30M B PacTBOPE MEIHOTO
Kynopoca. 8. Peakuuu, naymiie ¢ odpazoBaHueM ocajka, raza u Bojsl. 9. [lomyuenue kuciaopoaa
pa3ioXKeHHeM MEepPOKCUAA BOJOpOoJa ¢ MoMOIIbio okcuaa Mapraniua (IV) u karamasel ceIporo
kaprodens. 10. [Toayuenue Bogopoaa B3aUMOJCHCTBHEM KUCIOTHI C HMUHKOM. 11. Paznuunbie
CIIly4au THAPOIIU3a COJNEH.

Tema 3. BemiecTBa u ux cBoicTBa (16 uacos)

Memanner. BzanmopeicTBue METaUIOB ¢ HEMETalIaMu (XJIOPOM, CEpOil U KHCIOPOJIOM).
B3anmoaeicTBie HIENOYHBIX U LIENOYHO3EMEIBHBIX METAJUIOB C BOJOW. DJIEKTPOXMMHUYECKUN
pAl HANpsOKEHWH METaUIoB. B3anMOAENCTBHE METAIIOB € pacTBOpaMM KHUCIOT M COJEH.
AmromuHoTepMHEsL. B3anMoseiicTBue HaTpHst ¢ 3TAaHOJIOM U (PEHOJIOM.

Koppo3sus metamios. [IoHsATHE 0 XUMUYECKON U AJIEKTPOXUMHYECKOU KOPPO3UU METAIIOB.
CriocoOb! 3aIUThl METAIIIOB OT KOPPO3HH.

Hememannvi. CpaBHUTENbHasE XapaKTEPUCTHKA TallOTEHOB KaK HamOosee THUIHYHBIX
npeacTaBuTesiell HeMeTauioB. OKHUCIUTENbHBIE CBOMCTBA HEMETAUIOB (B3aUMOJIEHCTBUE C
MeTaJlJlaMl U BOJOpoJIoM). BoccraHoBUTeNbHbIE CBOMCTBA HEMETAUIOB (B3aUMOJIEHCTBUE C
6oJee NMEeKTPOOTPULIATEIFHBIMU HEMETAJIIAMHU U CJI0KHBIMH BEIIECTBAMHU-OKUCIUTEISIMHU).

Kucnomer neopzanuueckue u opeanuueckue. Kiaccupuxanus Kucior. XUMHYECKUE
CBOMCTBA KHUCIIOT: B3aMMOJCHCTBHE C MeETallaMH, OKCHJAMHU METaJIOB, THUIPOKCHIAMHU
METaJIJIOB, COJSIMHU, cnupTamu (peakuus sTtepudukanun). OcoOble CBOHCTBA a30THOM U
KOHLEHTPUPOBAHHOMN CEPHOM KHMCIIOTHI.

Ocnosanus  Heopzanuueckue u opeanuyeckue. (OCHOBAaHUA, HX KIacCH(UKALHUA.
XVMMHYECKHE CBOMCTBA OCHOBAHMIl: B3aUMOJEHCTBUE C KUCIOTAaMH, KHCIOTHBIMU OKCHIAMH U
coysiMu. Pa3nokeHue HepacTBOPUMBIX OCHOBaHUIA.

Coau. Knaccugukanus cosieif: cpeiHue, KHCIble M OCHOBHbIE. XHMHYECKHE CBONCTBA
COJIEH: B3aMMOJICMCTBHE C KUCIOTaMU, IIEJI0YaMH, MeTalilaMu U cosisimu. [IpencraBurenu conen
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W HMX 3HAaYCHHWE. XJIOpUJ HATpus, KapOoHAT Kanblusa, (ocdar Kambuus (CpeaHHE COJIH);
THIPOKapOOHATHI HATPUSI M aMMOHUS (KUCIIBIE COJH); THIpokcokapOooHar mean (1) — mamaxur
(OCHOBHasI COJIb).

KadecTBeHHBIE peaky Ha XJIOpUA-, Cyiab(daT-, 1 KapOOHAT-aHHMOHBI, KATUOH aMMOHWUS,
katuonsl xenesa (1) u (11).

I'enemuueckas c6a3b MedcOy KIACCAMU HEOP2AHUYECKUX U OP2AHUYECKUX COeOUHEHU.
[TonsiTHE O TEHETMYECKOW CBA3M M T'EHETHYECKHUX psafax. ['eHeTHuecKkud psj MeTala.
['enetnueckuii psa Hemetamwia. OCOOEHHOCTH T€HETHYECKOTO Psijia B OPraHUIeCKOM XHUMHUU.

Jemoncrpanuu. Komekuus o0pa3noB MeTauioB. B3aumoseiicTBue HaTpust U CypbMbI C
XJIOpOM, JKejle3a ¢ cepoil. ['opeHue MarHMs W allOMUHUSA B Kuciiopone. Bzaumopeinctsue
LIEJIOYHO3EMENBHBIX METAZIOB C BOAOM. B3aummoneicTBue HaTpus C ITaHOJIOM, LIMHKA C
YKCYCHOM KHMCJIOTOU. ANFOMUHOTEPMUS. B3auMOAECICTBUE MEIU C KOHLIEHTPUPOBAHHONW a30THOMN
KHCIOTOH. Pe3ynbTaTel KOPpO3MM METAUIOB B 3aBUCUMOCTH OT YCJIOBUM €€ IPOTEKaHUS.
Komnekuust 06pasiioB HemeTauioB. B3auMojelicTBHE XJIOPHOM BOJBI C PacTBOpOM Opommia
(vomnpa)  kamus.  Kosulekuus — NpUpPONHBIX — OpraHuyeckux — kucioT.  Pasz0aBnenue
KOHIICHTPUPOBAHHOM CEpPHOM KUCJIOTHI. B3anmoaelcTBre KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI
C caxapoMm, LeuIojo30i U Meabto. OOpas3ibl MPUPOTHBIX MHHEPAJIOB, COAEPKAILUX XJIOPHI
HaTpus, KapOoHar Kaiblus, ¢docdar kampius u ruapokcokapbonar memm (I1). OO6pasmbl
IUILEBBIX MPOJYKTOB, COJAEPXKAIUX I'MIPOKApOOHAThl HATPUS U aMMOHMS, MX CIIOCOOHOCTH K
pa3IoKeHUIo MpU HarpeBaHuu. ["amenue conpl ykcycoMm. KauecTBeHHbIE peakliuy Ha KaTUOHBI U
AQHUOHBI.

JlabopaTopubie ombIThl. 12. lcnblTaHue pacTBOPOB KHUCIOT, OCHOBaHWM M coiiel
uHAMKaTopamu. 13. B3auMoneicTBHE COJSHOM KHUCIOTBI M PAacTBOpa YKCYCHOM KHCIIOTBI C
Metayiamu. 14. BzaumopeicTBue CONSHOW KHCIOTBI M pacTBOpa YKCYCHOM KHCIOTHI €
OCHOBaHUsAMHU. 15. BzaumopelcTBHE COJISHOM KHUCIOTBI M pacTBOpa YKCYCHOM KHCIIOTBI C
comsiMu. 16.IlomyueHne u cBONCTBAa HEPACTBOPUMBIX OCHOBaHUM. 17. 'maponus xJopujioB u
alleTaToB IMIEJIOYHbIX MeTawioB. 18. O3HakomileHHME C KOJUIEKLMSAMHU: a) METajljioB; O0)
HEMETAJJIOB; B) KHUCJIOT; ') OCHOBAHUM; /) MUHEPAJIOB M OMOJOTMYECKUX MaTepUalioB, COAEp-
KAIIUX HEKOTOPBIE COMH.

IpakTnyeckas padora Ne 2. PerneHne sKCriepiMEHTABHBIX 33/1a4 HA MICHTH(PHUKALINIO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COCIUHEHHM.

Tema 4. XuMus u sku3ub (3 uaca)

1V. YueOGHO-TeMaTHYECKU M MJIAH.

CopaeprxarenbHast IMHUS: €CTECTBO3HAHUE
[IpeameTHast 00IaCTh: XUMUS
KomngecTBo yacoB Bcero: 69
KomuecTBO 4acoB B Henero: 2

No HaumenoBanue pazaenoB u | KonuuectBo B ToM ymcre Ha:
ILI. | TEM 4acoB Ha Ypoku IIpaktnueckue | KonTpoipHbie
paznen paboThI paboThI

1 Tema 1. CrpoeHue 32 30 1 1
BemecTBa (32 uac)

2 Tema 2. XuMnueckue 18 17 - 1
peakuum (18 uacos)

3 Tema 3. BemecrBa u 16 14 1 1
X cBolicTBa (15 u)

4 Tema 4. Xumusa u 3 3 - -
JKU3Hb (3 uaca)

5 HUTOI'O 66 61 2 3




V. MartepuajibHO - TeXHHYECKOe olOecrneyeHue 00pPa3oBaTeIbHOIO mpouecca.
Memoouueckue nocoous:

1. «IIporpamma mo xumuu ais 8-11 kiaccoB o6meoOpa3oBaTenbHOM MKOIB»,2012 ro,
M.: lpoda , 2012 T.

2. ABtopckas mporpamma K yueOHukam nox penakiueitO.C.I"abpuensna,

A.B.Kymnmogoii.iist 5—11 kmaccoB o6meo0pa3oBarenbHbIX yupexaeHuii M.: JIpoda,2010
3. Yuebnuk «Xumusa» 11 kmacc O.C.I'abpuensu, M.: Jlpoda, 2016 T.
4. Knura s yunrenst «Xumus 11»0.C.I'abpuensn, M.: Ipoda, 2012 1.
Meouapecypcwi:

1. Bupneo ypoku «Xumus 11 kmacce»
Texnuueckue cpeocmea 00yyeHus:
Komnrerotep, mpoekTop, 3KkpaH
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KanennapHo-TtemaTnyeckoe nJiaHHPOBaHHe

Tema ypoka

JlaTa

Koi-Bo

IIman

dakt

qaCcoB

[Tpumepnoe 1/3

Tema 1. CTpoeHue BemecTs

a (32 yac)

1.Tema ypoka:
BBoaHbIl HHCTPYKTaX
110 TEXHUKE
0€30MacCHOCTH.
Ctpoenue aToma
ATOM — cliokHast
yacTua

Tumn ypoka:
VYpok u3ydeHus HOBOTO
MaTepuaia

05.09

1

§1
ynp. 1,2 ctp. 12

2. Tema ypoka:
CocTosiHHE AIEKTPOHOB
B aTOMe€. DJIEKTPOHHAs
KOH(UTYpalus aTOMOB
XUMHNYCCKUX DJICMCHTOB

Tun ypoka:
KoMOnHMpOBaHHBII

YPOK

06.09

§1, ynp. 5-8

3.Tema ypoxka:
BanentHbie
BO3MO>KHOCTH aTOMOB
XUMHUYECKHX AJIEMEHTOB

Tun ypoka:
YPpOK u3y4eHuss HOBOTrO
MaTepuana

12.09

§ 2, coobmieHue

4.Tema ypoka:
Ileproauueckuii 3aK0H U
MepruoanYecKasl cuctema
XHUMUYECKHX DJIEMCHTOB
AN .Menneneesa u
CTPOEHUE aTOMa

[TpennocbuUIKN OTKPBITHSA
NEePUOANYECKOr0 3aKOHA.
OtkpeITHE
J.M.MenpaeneeBoiMm
[Teproanueckoro 3akoHa
. N.MennaeneeBa

Tun ypoka:
KomOuHmpoBaHHbIH

YPOK

13.09

§2,ynp.3,5,7

5.Tema ypoka:

19.09

§2, "HIMBUAYAIbHbBIE
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[lepronnueckuii 3aKOH U
CTPOEHHE aToMa

Tun ypoka:
KomOuHMpoBaHHbIN

YPOK

3adaHus

6.Tema ypoka:
[leproanyeckas cucrema
XUMHUYECKHX 3JIEMEHTOB
¥ CTPOCHHUE aToMa

Tun ypoka:
KomOuHMpoBaHHbIN

YPOK

20.09

§2 , UHIMBHUIYAJIbHBIC
3a1aHN.COOOIIEHUS

7.Tema ypoka:
3HayeHue
Ilepnonnueckoro 3akoHa
u Ilepuoanueckoit
CHUCTEMbI XUMHYECKUX
3JIEMEHTOB

A N.MenneneeBa

Tun ypoka:
ceMHuHap

26.09

§2.

8-9.MonHas CBSI3b.
Honnas
KpUCTAJUTMYECKast
pemieTka

Tun ypoka:
VYpok uzydeHus
HOBOI'0 MaTepuaia

27.09
03.10

§3, ymp.3-5, 7-9

10-11. Tema ypoka:
KoBanenThas
XAMHYECKASI CBA3b .
aTOMHas ¥
MOJICKYJISIpHAS
KPUCTAILTTNYECKHE
PEIIeTKH.

Tun ypoka:
KomOuHMpoBaHHBIH

04.10
10.10

§4. Yup. 1,2,4,7.8.
Coo0mmenust

10

12. T'ubpuauzanus
opbutaneit u reoMeTpus
MOJIEKYJI

Tun ypoka -
KOMOMHHMPOBaHHBIN

11.10

§4. zanmcu

11

13-14.3akon
MMOCTOSTHCTBA COCTaBa
BelecTBa. PacueTsl,
CBSI3aHHBIC C IIOHATHEM
«MaccoBasi J0JIsd

17.10 18.10

§12(m0 matepuana o
MAacCOBOM JI0J1€
KOMIIOHEHTa B CMECH)

ymp.1-5

12




AJIEMEHTA B BEILIECTBE»
Tun ypoka
KOMOMHHMPOBaHHBIN

12

15.Tema ypoka:

MeTtannuueckas cBSI3b .

MeTtannnyeckas
KpUCTAJUTMYECKast
penieTka

Tun ypoka:
KomOuHMpoBaHHbBIN

YPOK

24.10

§5, ymp. 2-5

Coo0lurenus

13

16-17.Tema ypoka:
BonoponHas cBsi3b
Enunas npupona
XUMHYECKHX CBSI3EH

Tun ypoka:
KoMOnHUpOBaHHBII

YPOK

25.10
07.11

§6, ynp 1-6
Coo0lurenus

14

18-19. ITomumepsr
OpPTaHHYECKUC U
HEOPraHUYECKUe

Tun ypoka
KOMOMHHMPOBAHHBIN

08.11
14.11

§7. Yup. 1-4,6
COOOIIEHNSA

15

20-21. 'azoo6pa3zHoe
COCTOSTHUE BEILIECTBA.
IIpuponusie
razoo0pa3HbIe CMECH:
BO3JlyX U IIPUPOIHBII
ra3

Tun ypoka:
KomOuHMpoBaHHBIN

YPOK

15.11
21.11

§8, ymp.1, 7-9.
CooObmieHus

16

22-23. IlpencraButenu
ra3oB, U3y4EHHE UX
CBOMCTB.

Tun ypoka:
Kom6unupoBaHHbIN

YPOK

2211
28.11

§8. Ymp.11,12

Coo0lurenns

17

24. IlpakTuyeckas
padora Nel.
«Ilosryyenue u
pacno3HaBaHHe ra3oB
(BoIOpO/I, KUCIOPO/,
YTJIEKUCIIBIN Ta3,
aMMHUaK, STHJICH)

Tun ypoka:
npakThyeckas padora

29.11

NuauBunyanbHble
3aaHuUsA - COOOIIEHUS

13
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25-26. JKunkoe
COCTOSIHHE BEIlleCTBA.
Bona. Kngkne
KpucTaubl. MaccoBast
JI0JIsI PACTBOPEHHOTO
BEIISCTBA.

Tumn ypoka:
KomOuHMpoBaHHbBIN

YPOK

05.12
06.12

§9, ymp.1,2, 6-8.
Coo0lurenns

19

27-28.TBepnoe
COCTOSIHUE BELECTBA.
AmMopdHbIe BelecTBa.
Cocras BelecTBa u
CMECEH.

Tun ypoka:
KomOuHupoBaHHbIN

YPOK

12.12
13.12

§10, ymp.1-4
Coo0lurenuns

20

29. lucniepcHble
CHCTEMBI

Tun ypoka:
YPpOK u3y4eHus: HOBOTO
Mmarepuaa

19.12

§11, ymp.1-8
COOOIIIEHUS

21

30. O606menne u
CUCTEeMAaTH3alMsl 3HAHHHA
1o reMe «CTpoeHue
BEILECTBA

Tun ypoka:

Ypok 060011eHus 1
CHCTEMaTU3alliK 3HAHUI

20.12

§1-12

22

31.KonTposabHas
padora Ne 1 mo Teme
«CTpoeHue BemecTsa»

Tum ypoxa :
KOHTPOJIBHBIN YPOK

26.12

§noBTOpEHNE

23

32.AHanu3 KOHTPOIbHON
pabotsl Nel. Koppekuus
3VH. Pabora Hag
OlIMOKaMHu.

27.12

WNunuBunyansHele
3a/1aHus.

Tem

a 2. Xumuveckue peaknuu (18 yacon)

24

1-2 Knaccudukanus
XUMHYECKHUX PEaKIUN B
HEOPraHUYECKON U
OPraHNYEeCKON XUMHH

TUIT YPOKA :
N3yyenue HOBOro
MaTepuana

09.01
10.01

2

§13, yop 1,2,5
§14, yop. 1-4

Coo0lurenns

25

3-4. CxopocCTh

16.01

§15, yop. 1,3,6,7
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XUMHYECKON peaKkuu

17.01

Coo0lurenns

TUIT YPOKA :
N3ydenune HOBOTO
MaTepuaia

26 | 5-600paTrumMocThb 23.01 §16, ynp.1-6
XUMHUYECKHUX PEAKLIUM. 24.01
XUMHYECKOE Coo0lurenus
paBHOBECHE
TUIT YPOKA :
N3ydenune HOBOTO
MaTepuana,
KOMOMHHPOBaHHBIN

27 | 7. Ponb BoawI B 30.01 §17, ynp.1,2,3,4,5.
XUMHYECKHUX PEaKIMIX 3anucu cooOIeHus
KOMOMHHMPOBaHHBIN

28 | 8-9. DiekTpomuTHIECKas 31.01 §17, ynp.6,7
JIUCCOLINALINAS 06.02 COOOIIIEHUS
Tun ypoka:
KOMOMHHMPOBaHHBIN

29 | 10-11. I'maponus 07.02 §18, ymp. 1,3-5
OpTraHUYECKUX U 13.02 Coobmmenust
HEOPraHUYECKUX
COCIMHEHU I
Tun ypoxka: ypok
W3YYEHHUS HOBOTO
MaTepuaia

30 | 12-130kucnurenbHO- 14.02 §19 no cinos ...
BOCCTAHOBUTEIIHHBIE 20.02 «O/THaKO CaMBbIM...»
peakuuu ymp.1-4

coo01eHus

Tun ypoxka:
KOMOMHHMPOBaHHBIN

31 | 14-15.0nexrponu3 21.02 § 19 no xonua, ymp.5-

27.02 8

YPpOK u3y4eHuss HOBOro
MaTepuaia

32 | 16.0000mmenne u 28.02 §13-19
cUcTeMaTH3aIus 3HaHui NuauBunyanbHble
10 TEME. 3a/laHus
Tun ypoka:
Ypox 06001eHNs 1
CUCTeMAaTH3aINH 3HAHUHA

33 | 17.KoHTpo/abHas 05.03 IToBTOpEHME.
padora Ne2 no Teme: Coo0bmmenust
«XHMHUYeCKHUe
peakuum»
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Tun ypoka:
Ypoxk npoBepku 3HAHUI
U yMEHUHI

34

18. Ananus
KOHTPOJIBHOH paboThI

06.03

1

UnauBua.3aganus

Tema 3. BemecTBa 1 UX CBOM

crBa (16 v)

35

1. Knaccudukarus
HEOpraHMYeCcKuX
COCIMHEHU N

Tumn ypoka

YPpOK u3y4eHuss HOBOTrO
Mmarepuaia

12.03

1

3amncu

36

2 Knaccudukanus
OpPraHMYECKHUX
COCIMHEHU I

Tun ypoka

YPpOK u3y4eHus: HOBOTO
MaTepuaia

13.03

3amncu

Coo0lurenns

37

3-4.Metasibl
Tun ypoka:
KOMOMHHMPOBaHHBIN

19.03
20.03

§20, yrp.1-6

Coo0lurenns

38

5.Koppo3us metannos
Tun ypoxka:
KOMOUHHUPOBAHHBIH

02.04

§20. Ctp. 170, ymp.6-
8

COOOIIIEHUS

39

6-7. Hemeraiuiel

Tun ypoka: YII3Y

03.04
09.04

§21, ymp.1-4
CooObmieHus

40

8-9.Kucnotst
HEOpPraHUYECKUE U
OpraHHyYecKue

Tun ypoka
KomOuHMpoBaHHbBIN

YPOK

10.04
16.04

§22, ynp.1-5
Coo0mmenust

41

10. OcHoBauusa
HEOpraHUYEeCKue U
OpTaHHYECKUC

Tun ypoka
KomOuHmpoBaHHbIH

YPOK

17.04

§23, yp.1-5

42

11-12. Conu

Tun ypoka
Komb6unupoBaHHbIN

YPOK

23.04
24.04

§24, ynp.1-5

43

13.I'eneTnyeckas CBsI3b
MEXIY KiIaccamu
HEOPTaHUYECKHUX U
OpraHUYECKUX

30.04

§25, ynp.1-5
IIOATOTOBUTHCA K
ILP.Ne2
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COEeIUHEHUN

Tumn ypoka
Ypok 00001eHus 1
CHCTeMAaTH3allU1 3HAHUMH

44

14.IlpakTnyeckas
padora Ne2
«neatudukanus
HEOPTraHUYECKHUX
BEILIECTBY

Tun ypoka
IIpakTnyeckas padora

07.05

Ortuer o I1.P.

45

15.06006111€HKE U
cucTeMaTu3aIus 3HaHui
10 TEME.

Tun ypoka

Ypoxk 06001eHUS 1
cUCTeMaTH3aIny 3HaHUH

08.05

§20-25
noarorosurhesa K K.P.
Ne3

46

16. KonTpoabHasn
padora Ne 3 o reme 3
«BemecTBa 1 UXx
CBOWCTBa»

Tun ypoka: npoBepka
3YH

14.05

IToBTOpeHune
Coo0mmenust

Tema 4. XuUMHA 1 KU3HDb

(3 yaca)

47

1. Xumusa u
IOBCEIHEBHAS KU3Hb
YyeJoBeKa

15.05

48

2-3 . XuMus, SKOJIOTUS U
MIPOU3BOJICTBO

21.05
22.05
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