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IHosicHuTe/IbHAA 3anIMCKA:

Pabouas mporpamma pa3paboTaHa Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaM OCBOEHHSI OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOI'O OOILEro oOpa3oBaHMs C y4E€TOM IpPOTrpaMM, BKIIOUEHHBIX B
ctpykrypy OOIT COO.

Pabouas nporpamma coctabiieHa i padoTsl 1o yueoHukam O. C. 'abpuensna «Xumus. bazoBbiit
yposeHb» 11 10, 11 kitaccoB. B Hel y4UTBIBArOTCS OCHOBHBIE MJIEH U ITOJIOkKeEHUs [IporpaMMel pasBuTHA
U (HOpMUPOBAHMS YHUBEPCANbHBIX Y4EOHBIX NEHCTBMH JUIs CpeaHero obuiero odpazoBaHus. Pabouas
mporpamma paspaboTraHa Ha OCHOBe aBTOpckoil mporpammel O.C. TNabpuensiHa, COOTBETCTBYIOLICH
@DenepanbHOMY KOMIIOHEHTY T'OCYJApCTBEHHOTO CTaHAapTa oOmiero oOpa3oBaHUs M JOMYLICHHOM
MunuctepcTBoM 0Opa3oBanust u Hayku Poccuiickoit @eneparun. (I'abpuensu O.C. Ilporpamma kypca
xumun 1 8-11 kimaccoB o0mieoOpazoBarenbHbIX yupexkaenuit /O.C. abpuensH. — 2-¢ u3., nepepad. u
nom. — M.: IIpocgemienue, 2020). ABrop nporpammsl O.C.["abpuensiH HOCTpOrII Kype U3YYEeHUS! XUMHUH
Ha OCHOBE KOHIIEHTPUUYECKOTO MOAX0/1a, I'7Ie BECh TEOPETUUECKUN MaTepHall pacCMaTpUBAETCs B TIEPBbIi
rojg obyuenus (8 xmacc). B 10 kinacce mponomkaercs: U3y4eHne XUMUH 3JIEMEHTOB U BOJIUTCS KPATKHM
KypC OpraHM4eCKON XUMHH.

VYuebnuk coorBerctByeT ®I'OC BTOpPOro MOKOJIEHHS MO XMMHUHU U PEATU3yeT aBTOPCKYIO
nporpamMmy O.C. TI'abpuensna. Bxoautr B ¢enepanbHblii HepedyeHb Y4eOHUKOB, PEKOMEHIOBAaHHBIX
MunucrepctBoM oOpa3oBaHus U Hayku Poccuiickoit @eaepanuu K UCHOIb30BaHUIO B 00pa30BaTEIIbHOM
npoiiecce B 001e00pazoBaTeIbHbIX yUpekaAeHUsAX, Ha 2021/2022 y4yeOHbIH TO.

B paboueil mporpamMMe NpeayCMOTPEHO DPa3BUTHE BCEX OCHOBHBIX BMJOB JAEATEIbHOCTU
o0yyaeMbIX, TPEACTABJICHHBIX B MpOrpaMMax s HayaJbHOrOo OOIIEro W OCHOBHOTO  OOIIETo
oOpa3zoBanus. OHaKO cojiep>KaHue JaHHOW pabodell mporpaMMbl UMEET OCOOEHHOCTH, 00yCIIOBIICHHBIE,
BO-TIEPBbIX, IPEIMETHBIM  COJAEP)KaHUEM U, BO-BTOPBIX, IICUXOJIOTMYECKUMHU  BO3PACTHBIMU
0COOEHHOCTSIMH 00y4aeMbIX.

[Tpu u3yyeHHH XUMUH, I7I€ BEIYIIYIO POJIb UTPAET O3HABaTeNbHAs AESITEIbHOCTh, OCHOBHBIE BUJIBI Y
4eOHOM IeATEIbHOCTH O0YYalOUXCsl HAa  ypOBHE  Y4eOHBIX  JEHCTBMH  BKIIIOYAIOT  YMEHHS
XapaKTepu3oBaTh, OOBACHATH, KJIACCU(PULUUPOBATh, BJIALETh METOJAMHM HAyYHOTO MO3HAHMs, MOJHO U
TOYHO BbIpa)kaTb CBOM MBICJIHM, apTyMEHTHPOBATh CBOIO TOUKY 3pEHUs, padoTaTh B IpyMIle, IPEICTaBISITh
U cOO0IIaTh XUMHUECKYIO0 HH(OPMAIIHMIO B YCTHOW U MUCbMEHHOH Gopme U JIp.

OpHol U3 BaKHEWIINX 3aJa4 00y4YEeHMs B Cpe/IHEH ILKOJe SIBJISETCS MOJArOTOBKA OOyyaroluxces K
OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOPY J>XKM3HEHHOTO U mpodeccruoHaibHOro mytd. OOyuaromuecs
JOJDKHBI HAYYUTBCS CAMOCTOSITENBHO CTABUTH LIEJIH U ONPEACIIATh IYyTH UX JOCTHXKEHHS, UCIIOJIb30BaTh
nproOpETEHHBIN B IIKOJIE OIBIT JACATEIIFHOCTH B pEalIbHOW )KU3HHU, 32 paMKaMH y4eOHOro mporecca.
MecTo padoueii nporpaMmMbl B 00pa3oBaTeJIbHOM Npoluecce:

ABTOpcKasi mporpaMMa paspabotaHa Ha 68 uacoB (2 uvaca B Hezaento). B coorBercTBHM C
NPOM3BOJICTBEHHBIM KaJleHIapeM JaHHas pabodas MporpamMma yduTels paccuMTaHa Ha 68 ydeOHbIX
gacoB. [Iporpamma kypca xumum 10-11 kiacca oTpakaeT COBPEMEHHbIE TEHACHIMU B IIKOJIHHOM
XUMHUYEeCKOM oOpa3oBanuu. IIporpaMma: mo3BoJisieT COXpaHUTh JOCTaTOYHO LIEIOCTHBIM M CHCTEMHBIN
KypC XUMUY;

BRJIIOYIA€T MaTCpUall, CBSI3aHHBIM C HOBCGIIHCBHOfI JKHM3HBIO YCJIOBCKA,
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MOJIHOCTBI0 COOTBETCTBYET CTAaHJAPTy XUMUYECKOTO0 00pa30BaHUs CPETHEH IIKOIbI.

AKTYyaJIbHOCTB Kypc€a COCTOMT B TOM, YTO 3HaHUs XUMuUH B 10 kacce — 3T0O 3HaHUS, CBSI3aHHbIE C
XKHU3HBIO, 3/10pOBbEM UelIOBEKa. B opranusme yenoBeka MHOXKECTBO Pa3JIMYHBIX KJIACCOB OPraHUYECKUX
BeUIeCTB. 3HaHUA 00 3TUX BELIECTBaX MOMOTYT y4YallUMCs Jy4llle 3HaTh CTPOECHUE YE€I0BEKa, IPOLECCHI,
npoucxojdmue B opraHu3me. OHa  XxapakTepusyeTcs HHTerpauuedl 3HaHMM  ydalmmxcs 1o
HEOPraHUYECKOM M OpraHMYeCKON XMMUU C 1IeJbi0 (OPMUPOBAHUS Y HUX €IUHOW XUMUYECKOW KapTHHBI
Mupa.

ITepBas uaes Kypca - TO BHYTPUIIPEIMETHAs MHTErpalys yueOHON TUCIUIUTMHBL « XUMHUS».

Bropasi maes kypca - MeXIpEIMETHAas €CTECTBEHHOHay4Has MHTErpanus, MO3BOJSIOLIAs Ha

XMUMHUYECKOH 0aze 0ObeIUHUTh 3HaHMS (U3MKH, OMOJIOTHH, Teorpaduu, SKOJIOTUU B €JUHOE TOHUMaHHUe

€CTECTBEHHOI'0 MUDPA, T.€. COPMUPOBATh ECTECTBEHHOHAYUHYI0 KAPTUHY MUpA.

Tperbss maess Kypca - MHTErpauus XMMHWYECKUX 3HAHMKW C TyMAaHUTApHBIMU JAUCLUIUIMHAMM:
HCTOPHEH, JINTEPATYpPOil, MUPOBOM XY 0KECTBEHHON KYJIBTYpOU. TeopeTHuecKyr0 OCHOBY OpraHU4YeCKON
XUMHH COCTABJIIET TEOPHUSI CTPOCHUA B €€ KIAaCCUYECKOM MOHMMAHUM - 3aBHCHUMOCTH CBOWCTB BELIECTB
OT UX XUMHUYECKOT0 CTPOCHHMS, T.€. OT PACIIOJIOKEHHUSI aTOMOB B MOJIEKYJIaX OPraHUYECKUX COCIMHEHHH
COIIACHO BAJICHTHOCTU. B cozmep:kaHnu Kypca clenaH akleHT Ha MPAaKTUYECKYH0 3HAYMMOCTh YYEOHOTO
MmaTepuaiga. XUMHUYECKHE CBOWCTBA pacCMaTpUBAIOTCS Cyry0o NparMaTHU4ecKd - Ha HpeaMeT HX
IPAKTUYECKOr0 NpuUMEeHEHUs. B OCHOBY KOHCTpyHMpOBaHMS Kypca IIOJOKE€Ha HJes O NPUPOTHBIX
MCTOYHUKAX OPraHMYECKHUX COEIMHEHUN M HMX B3aUMOIPEBPAILECHUSAX, T.€. UJIEU I€HETHYECKOH CBSI3U
MEXy KJaccaMi OpraHMYECKUX COEIUHEHUI.

H3yuenue xumuu ¢ 10-11 knacce nanpasneno Ha 0ocmuiicenue ciedyruux yeei:

1) dopmupoBanue y o0yyaromuxcs YMEHUS BUJIETh U MIOHUMATh
LIEHHOCTh 00pa30BaHMsl, 3HAUMMOCTh XUMUYECKOI'0 3HAHUS JUISl KAKJIOTO YE€JIOBEKa, HE3aBHUCHUMO OT
ero npo(heccCuoHaIbHON JesTeIbHOCTH;

2) ¢opmupoBaHue y OOydaloIUXCsl YMEHUH pa3iauyarh (akThl U OLEHKH, CPaBHUBATh OIICHOYHBIE
BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPHSMHU OLICHOK M CBSI3b KPUTEPHUEB C OINPEAEICHHOW CHCTEMOMU
LIEHHOCTEH, POpMyJIHpOBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3ULIUIO;

3) ¢dopmupoBanue y 00y4aronuxcs MeJI0CTHOTO MPEACTABICHUS O MUPE B POJIM XHMHUHU B CO3J[aHUN
COBPEMEHHOW €CTECTBEHHOHAYYHOH  KapTHHbI ~ MHUpPa;  yYMEHUs  OOBSCHATH  OOBEKTHl U
IIPOLIECCHI OKPYIKAIOIIEH  JEUCTBUTENBHOCTH  —  NPUPOJHOM,  COLMAIBHOW,  KYJbTYPHOH,
TEXHUYECKOM Cpefibl, — MCIIONb3Ysl ISl 3TOI0 XUMUYECKUE 3HAHUS;

4) mpuoOpereHne OOyYArONTUMUCS OMBITa Pa3HOOOpPA3HOW JACATEIBPHOCTH, OMbBITa TO3HAHUSA U
CaMOIIO3HAHUS; KIIIOUEBbIX HABBIKOB, MMEIOIIMX YHHUBEPCAIBHOE 3HAYEHHE JUISI Pa3IUYHbIX
BUJIOB JICATEJIBHOCTH (HABBIKOB pELICHUA MNpoOJieM, NPUHATHS pELIeHUH, IOUCKa, aHalu3a u
0o0paboTkn wWHpOpMAIMK, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB HM3MEPEHHH, HaBBIKOB
COTPYAHMUYECTBA, HABBIKOB 0€30MaCHOr0 OOPAIIEHHUs C BEIIECTBAMU B IIOBCEIHEBHON KU3HMU).

LleHHOCTHBIE OPUEHTUPBI COJIEPKAaHUS Kypca XUMHUH B cpeAHel (IOJTHOM) MIKOJIE HE 3aBUCHT OT

YPOBHSI M3YYEHHUS M ONPEICNSAIOTCS CIEeMUPUKON XMMUU KaKk HayKd. [IOHSATHE «IIEHHOCTH)» BKIIOYAET

€IMHCTBO OOBEKTUBHOTO (CaM 00BEKT) U CyOBEKTHBHOTO (OTHOIICHHE CYOBEKTa K 0OBEKTY), MOITOMY B

KauCCTBC INCHHOCTHBIX OPHUCHTUPOB XHUMHUYCCKOTO 06p3,30BaHI/IH BBICTYIIAIOT 06'I)€KTI>I, HN3y4acMbIC B
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Kypce XUMHH, K KOTOPBIM y ydamuxcs GopMupyeTcsi IeCHHOCTHOE OoTHoIIeHue. [1pu aTom Beayiyio poib
UTPAIOT TO3HABaTeNbHbIE LIEHHOCTH, TaK KaK JAHHBIH y4yeOHBIA MperMeT BXOAMT B TPYIIY NPEIMETOB
II03HABATEJILHOTO LIUKJIA, TJIaBHAS LIEJIb KOTOPBIX 3aKIII0YAETCS B U3YUEHUH IPUPOJIBI.

OcCHOBY T03HaBaTEJIbHBIX IEHHOCTEW COCTABIISAIOT HAyUHbIE 3HAHNS, Hay4YHbIE METOJbI ITO3HAHUS, a
LIEHHOCTHBIE OpPUEHTAIIUH, (POPMUPYEMBIE Y YUALTUXCS B IPOLIECCE N3YUYEHUS] XUMHHU, TIPOSIBIISIOTCS:
B [IPU3HAHUM LIEHHOCTHU HAyYHOT'O 3HAHMSI, €r0 MPaKTUYECKON 3HAYMMOCTH, JOCTOBEPHOCTH;
B LIEHHOCTY XMMHUYECKUX METO/I0B UCCIIEJOBAHMS )KUBOM M HEXXUBOU NMPUPOIBI;
B IOHMMaHHUHM CJIO’KHOCTH ¥ IPOTUBOPEYMBOCTH CAMOT0 IpOLiecca NO3HAHUS KaK U3BEYHOTO CTPEMIICHUS
K Hctune.

B kauecTBe 00BEKTOB IIEHHOCTEH Tpy/Ja U ObITa BBICTYNAIOT TBOpYECKAss CO3UAATENIbHAs

JeSITeNIbHOCTD, 3/I0POBBIM 00pa3 >KU3HU, a LIEHHOCTHBIE OPUEHTAIMM COJEP)KaHUs Kypca XUMHUU MOTYT
paccMaTpuBaThCs Kak (OPMHUPOBAHUE:
YBaXXUTEILHOTO OTHOLIEHHSI K CO3MIaTENIbHOM, TBOPUECKOH eATEIbHOCTH;
MOHUMAaHUS HEOOXOIUMOCTH 3710pOBOT0 00pa3a KU3HH;
HOTPeOHOCTH B 0€3yCIOBHOM BBIIIOJHEHUU IpaBUJ 0O€30IIaCHOIO HCIOJIb30BAHUS BELIECTB B
MMOBCEAHECBHOM KH3HMU,
CO3HATEJILHOTO BbIOOpa Oyay1eil npodeccuoHalbHON AeITeNbHOCTH.

[Iporpamma nmo xumuu st 10-11 kmacca (0a30Bblil ypoBeHb) JUIsi 00I1€00pa30BaTEIbHBIX
YUPEXKIEHUH SIBIISETCS JIOTHUECKUM TPOJOJKEHUEM aBTOPCKOTO Kypca AJisi OCHOBHOM MIKOJbl. [TosToMy
OHa pa3paboTaHa c Omopoi Ha Kypc Xxumuu 8 - 9 kmaccoB. PesynmpTaToM 3TOro SIBWJIOCH TO, YTO
HEKOTOPbIE, IPEUMYIIIECTBEHHO TEOPETUUECKHUE TEMbI KypCa XMMHH OCHOBHOM ILIKOJIBI PACCMaTPUBAIOTCS
CHOBA, HO y’ke Ha 0oJiee BBICOKOM, PAaCIIUPEHHOM U YTIIyOJE€HHOM YpOBHE. ABTOp J€JIaeT 3TO OCO3HAHHO
C 1eNnblo (POPMHUPOBAHMUS IIETTOCTHON XUMHUYECKOW KApTUHBI MUPA U JUIs 00ECIIEYCHHUS PEEeMCTBEHHOCTH
MEX/y OCHOBHOH M CTapIleil CTyneHsIMU o0y4yeHus: B 00111€00pa30BaTEeNIbHBIX YUPEIKICHUSAX.

B kypce 10-11 kiacca paccmarpuBaetcst «Oprannueckas xumust 1 OOmiast XUMUsS» U KypC CTPOUTCS C
Y4€TOM 3HAHUH, MOJYYEHHBIX Yy4alllUMHUCA B OCHOBHOW mikone. [loaToMy ee u3yueHue HauMHaeTcs ¢
HOBTOPEHMSI BAYKHEUIIIMX MOHATHH OpPraHN4eCcKOi XUMMHH, PACCMOTPEHHBIX B OCHOBHOM ILIKOJIE.

[Tocne mOBTOpeHMs BaKHEWIIMX IOHATHH pAacCMATPUBACTCS CTPOCHHE M KJIACCH(HKAIUS
OpPraHUYECKUX COCIMHEHUH, TEOPETUYECKYI0 OCHOBY KOTOPOHM COCTaBisieT COBPEMEHHas TeopHs
XUMHUYECKOTO CTPOEHUSI C HEKOTOPHIMH AJIEMEHTAMU JIEKTPOHHON TEOPUHU U CTEPEOXUMHHU. Jlornyeckum
NPOJIOJDKEHUEM BeIylIel uaen O B3aUMOCBS3U (COCTaB — CTPOCHUE — CBOWCTBA) BEILECTB SBISAETCS
TeMa « XMMHYECKHE PEAKIIMU B OPraHUYECKOM XUMHUM», KOTOPas 3HAKOMUT y4YallUXcsl ¢ Kiaccuukanuei
peaxkuuil B OpraHn4ecKol XMMHUH U JAeT MPEACTABICHUE O HEKOTOPhIX MEXaHU3MaX UX MPOTEKaHMS.

ITonmyuyeHHbIe B EPBBIX TEMAX TEOPETHUUECKUE 3HAHUS YUAIIUXCs 3aTeM 3aKpEIUIAIOTCS U pa3BUBAIOTCS
Ha OoratoM (aKTHYECKOM MaTepualie XHMHH KIJIACCOB OPraHMYECKHX COCIUHEHUH, KOTOpbIe
paccMaTpUBAIOTCS B MOPAIKE YCIOXKHEHHsI OT 0ojiee MpoCThIX (YIriIeBOJOPOJOB) 10 Haubosee CIOKHBIX
(buomommmmepoB). Takoe mocTpoeHHE Kypca TO3BOJISIET YCHUIUTh ACAYKTHBHBIM MOIXOJ K H3YYCHHIO

OPraHUYEeCKON XUMHH.



OcoGeHHoOCTH coep:kaHusl 00y4YeHUs] XUMHHU B Cpe/IHEN MIKoJie 00yCIIOBIIEHBI crielu(pUKon
XMMHU KaK HAyKU U MIOCTABJICHHBIMU HeJsiMH. OCHOBHBIMH TpOOJIEMaMH XUMHUH SIBISIOTCS H3y4eHHUE
COCTaBa M CTPOEHMsI BELECTB, 3aBUCUMOCTH X CBOMCTB OT CTPOEHHUs, OJIYUEHHE BEIIECTB C 3aaHHBIMU
CBOICTBaMM, UCCIIEIOBAaHNE 3aKOHOMEPHOCTEN XUMUYECKUX PEaKLUi U IyTeil yIIpaBJIeHUsI UMU B LIEJSIX
HOJY4YEHHUs BEIIEeCTB, MaTepuasioB, sHepruu. [loaTomy B paGoueil mporpamMmme 1O XUMHM — HAILIH
OTpakeHHE OCHOBHBIE CO/IEpKATEIbHbIEC TMHUU:

«BemecTBo» — 3HaHUsA 0 cocTaBe u CTPOEHUH BELIECTB, ux
BOKHEUINX (U3HUECKUX U XUMUYECKHX CBOMCTBAX, OMOJIOTUYECKOM JIEHCTBUM.

«XUMHUYeCKasi peakuus» — 3HaHUSA 00 YCIOBUAX, B KOTOPBIX MPOSBISIIOTCS XUMHYECKHE CBOMCTBa
BEIIIECTB, CII0CO0aX yNpPaBICHUs XUMUYECKUMU MPOLIECCAMHU.

«IIpuMeHeHNe BEIIEeCTB» — 3HAHMSI U ONBIT IPAKTUUECKOM IEATENbHOCTH C  BEIIECTBaMH, KOTOpbIE
HanOoJiee 4acTo YMOTPEOJSIOTCS B OBCEIHEBHON KU3HHU, IIUPOKO UCIOIB3YIOTCS B IPOMBIIIJIEHHOCTH,
CEJIbCKOM XO3sIIICTBE, Ha TPAHCIIOPTE.

«SI3pIK XMMHMM» cHCTEMa BaKHEMINX MOHATHN XUMUU U TEPMUHOB, B KOTOPBIX OHU ONMCHIBAIOTCS, HOME
HKJIAaTypa  HEOPraHWYECKHX BEILECTB, T. €. X Ha3BaHUA (B TOM UHUCIIC U TPUBHAJIbHbBIE),  XUMHUYECKUE
(dopMyIIBI M ypaBHEHHS, a TAK)KE MpaBWJia TepeBoja WHPOPMALMU C ECTeCTBEHHOTO S3bIKa Ha S3BIK
XUMHUH 1 00paTHO.

Kpurtepuu oneHok 3a ycTHbIe M MUCbMEHHbIE PadoThl (COOTBETCTBYIOT IOCY/IapCTBEHHBIM CTaHAAPTAM):

"5" — BBICTaBIISIETCS, €CJIM MIPABUIIBHO BBIMOJHEHB!I BCE 3a/laHUs B MOJIHOM 00beMe ¢ COONI0IeHuEM
npaBui1 odopmieHuss paboTel. OTCYTCTBYIOT OIIMOKM B XMMHYECKOH TEPMHHOJIOTMHU. 3a7aydl pPELICHBI
paIoHATBHBIMU CIIOCOOAMHU.

"4" — BpICTaBIII€TCS MPHU MPABUILHOM BBIIIOJIHEHUM OCHOBHOTO 4YMCIa 3aJaHuil, nomyckaroTcs 1-2
HE3HAYUTEJbHbIE OUIHOKH.

"3" — BBICTABJISIETCA B CiIy4ae NPAaBUIBHOTO BBINOJHEHUS HE MEHEE MOJIOBUHBI U3 MPEIJIOKEHHBIX
3aganuid. [Ipu 3TOM AOMYyCKalOTCsl HECKOJIBKO HE3HAUYUTENbHBIX OIMOOK WK 1-2 rpyObie ommoOKH.

"2" — BbICTaBJIAETCS, €CIIM padOTa HE BHINOJHEHA (OTCYTCTBYET) WJIM B CIy4yae BbINOJIHEHUs MeHee 1/3
U3 NPEJIOKEHHbIX 3aJJaHU IIPU HAJIMYUU HECKOJIBKUX IPYyObIX OLIMOOK.

Hesnauumenvuvimu ownubkamu CUATAIOTCS: OIIMOKM B TPUBHAJIBHBIX HA3BaHUSAX BELIECTB (Kpome
HauboJsee pacmpoCTpaHEHHBIX), IPONYCK Kod(dduimeHTa B OOMEHHBIX PEAKIUsIX, HEMPABWILHO YKa3aHHBII
KaTalm3aTtop ¥ T.J., T.e. OMHOKH, KOTOpbIE YKa3bIBAIOT Ha HE3HAHWE YAaCTHBIX CBOMCTB BEIIECTB WIIH
BO3HHKAIOIIME 110 HEBHUMATEIbHOCTH.

I'pybvimu owubKkamu CUATAIOTCS TaKUe, KOTOPbIE CBUIETEIbCTBYIOT O HE3HAHHMH OCHOBHBIX 3aKOHOB
XMMUH, HalpuMep: HEBEpHOE COCTaBjieHHE (HOpMyN MO BAJCHTHOCTH; HENPABMWIBHOE HAMMCAHHUE XHUM.
YpaBHEHU BCJIE/ICTBUE HE3HAHUS CBOWCTB JAHHOI'O Kjacca BEUIECTB; HE3HAHME HOMEHKIIATyphbl BEILIECTB U
Ap.

Kpurtepuu oneHOK TeCTOBBIX 3aJaHUI:

"5" — BBICTaBJISIETCS, €CJIM MPABWILHO BBINIOJIHEHO HEe MeHee 90% 3amanuit



"4" — BBICTaBJISIETCS, €CJIM MPABWIBHO BBITIOIHEHO 0T 70% 10 89% 3ananuit

"3" — BBICTaBJISACTCS, €CJIM MPaBUIBHO BBIMOJIHEHO OT 40% 10 69% 3ananuii

"2" — BBICTaBIsIETCS, €CIM paboTa HE BBIMOJHEHA (OTCYTCTBYET) WJIM B Clydae BBIIOJIHEHUS MEHeEe
39% 3amaHuii.

[Linanupyembie pe3ybTaThl

[Tpu M3y4eHUH XMMUHU B CPEIHEH IIKOJIE ITaHUPYETCS TOCTHKEHNE JTMYHOCTHBIX, METalpeIMETHBIX
¥ TIPEIMETHBIX PE3yJbTaTOB. JINYHOCTHBIE Pe3yNbTaThl 00YUCHUS OTPaXKAOT YPOBEHb C(HOPMUPOBAHHON
[IEHHOCTHOW OpHEHTAIIMX BBIITYCKHUKOB CPEIHEW IIKOJIBI, UX HHIUBUAYATbHO-TMYHOCTHBIC TO3UIUH,
MOTHBBI 00pa30BaTEIbHON JEATENFHOCTH, COIMANbHBIE YyBCTBA, JTMYHOCTHBIE KadecTBa. JIMYHOCTHBIE
pe3yIbTaThl CBUACTENBCTBYIOT O IMPEBpAIlEHHMH 3HAHUH W CIIOCOOOB JEATEIBHOCTH, MPHOOPETEHHBIX
yyaluMucs B 00pa3oBaTeIbHOM IPOLEcce, B MUPOBO33pEHHE, HPAaBCTBEHHbIE TPUHIIUIIBI.
OCHOBHBIE JJUYHOCTHBIE PE3yJIbTATHl O0YUEHHS:
B neHHOCTHO-OpUEHTaIMOHHOMU cepe:
-poccHiicKasl rpakJaHCKasi HICHTHIHOCTD, MATPHOTHU3M, 9yBCTBO TOPJOCTH 332 POCCUICKYI0 XUMHUYECKYIO
HayKy, TYMaHU3M;
-OTBETCTBEHHOE OTHOILIEHHE K TPYOY, LEIeyCTPEMIEHHOCTh, TPYIOJII00HE, CaMOCTOSATEIBHOCTh B
nproOpEeTEHNH HOBBIX 3HAHUI M YMEHUH, HABBIKH CAMOKOHTPOJISI K CAMOOIICHKH;
-yCBOGHHE NPaBWI HHIUBUAYAILHOTO M KOJUIEKTUBHOTO O€30MaCHOr0 TOBEJCHHS B YPE3BBIYAHBIX
CUTYaIMsIX, YTPOXKAIOIINX XKU3HU M 37I0POBBIO JIFO/ICH, MOHMMAaHHE W NPHHSATHE ILIEHHOCTH 3JJ0POBOTO
o0pa3a XKu3HH;
B tpynoBoii chepe:
-TOTOBHOCTb K OCO3HAaHHOMY BBIOOpY JlajibHeIel 00pa3oBaTeabHOH U MPOPECCUOHATBHONTPAEKTOPHH;
B nosnaBarenbHO# cdepe:
-[IEJIOCTHOE  MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BHTHS HAayKd U
0OLIECTBEHHON IIPAKTUKHU.

-YMCHUC YIIPABJIATH CBOEH ITO3HABATEILHOM ACATCIBbHOCTBIO.

MeranpenmerHbie pe3yabTaTbhl OOydYeHHUsS: -BIaJICHUE YHHBEPCATbHBIMU E€CTECTBEHHO-HAYYHBIMU
croco0aMu  JICSITENIBHOCTU-  HAOJMIOJIEHHWE, W3MEPEHHE, OJKCIIEPUMEHT, Yy4eOHOe HuccleoOBaHue,
HpI/IMeHeHI/Ie OCHOBHBIX MCTOAOB IIO3HAHUSA ( aHaJIn3, MO,Z[C.HI/IpOBaHI/IC) JUISA H3y‘I€HI/I$I paSJII/I‘IHBIX
CTOPOH OKPY KalOIIeH JIeHCTBUTEILHOCTH;

-HCIIOJIb30BAHUE YHHUBEPCATBHBIX CIIOCOOOB JICATEIBHOCTH TIO PEIICHUI0 TMPOOJIeM W OCHOBHBIX
UHTEJUIEKTYaJIbHBIX Olepaiuii —popMyIupoBaHHe TUIIOTE3, aHAJIU3 M CHHTE3, CPaBHEHUE, 0000IIEHHE,
CucreMaTu3alysi, BbISIBJICHUC HpI/I‘II/IHHO-CJ'Ie)ICTBeHHI)IX CB?I3€I\/'I, IIOHUCK aHaJIOI'OB;

-yMEHHUE TeHEPUPOBATh UJICU U OMPEIEISITh CPEICTBA IS UX peaTU3alliH;

-yMEHUE OMPeACIIATh [EeIN U 33aJIa4M JCeITeIbHOCTH, BEIOMpPATh CPEJICTBA PEATM3ALNN e U IPUMEHSTh
UX Ha PAKTHKE;

-HMCIIOJIb30BAHME PA3IMYHBIX HMCTOYHHUKOB JUIS TOJYYEHHS XHMHUYCCKOW HWHGOpMAIWH, MOHUMaHHE

3aBUCUMOCTH COACPIKAHUA U q)OpMBI MpeaAcCTaBJICHUA I/IH(i)OpMaIII/II/I oT ueneﬁ KOMMYHHKAIIMU U agpecaTta



IIpenmeTHBIE pe3yJbTaThl O0YUCHHUS:

-B nmo3naBarensHOI chepe:

- OBIAJCHHC TIOHATUHHBIM  aNIapaToM W CHMBOJIMYECKUM SI3BIKOM XHUMHUH, TEPBOHAYAIILHBIC
CUCTeMAaTHU3UPOBAHHBIE MIPEJICTABICHUS O BEIIECTBAX, UX MPAKTUYECKOM MPUMEHEHHH;

-ONBIT HAOJIOJNCHWS W ONWCAHUS HM3YYCHHBIX KIIACCOB HEOPTaHWYECKHUX COCAMHCHUM, IPOCTHIX |
CJIOXKHBIX BEIIECTB, CAMOCTOSITENILHO MPOBOJUMBIX SKCIIEPUMEHTOB, a TaKKe XHMHUYECKUX pEaKIui,
MPOTEKAIOLIUX B IPUPOJE U B OBITY;

-yMeHUe KiIaccH(PHUIMPOBATh M3yUYEHHBIC OOBEKTHI W SIBICHUS, NIENaTh BBIBOABI M YMO3AKIIIOUCHUS U3
HAOMIO/ICHUI, TPOTHO3UPOBATH CBOMCTBA HEU3YYEHHBIX BEIIECTB [0 AaHAJIOTUU CO CBOWCTBAMHU
W3YYCHHBIX;

-yMEHHUE MOJIEIUPOBATH CTPOSCHUE AaTOMOB M MPOCTEHIIINX MOJIEKYJI;

-yMEHHUE CTPYKTYPUPOBATH U3YUCHHBIM MaTepHall 1 XUMUYCCKYIO HH(POPMAITHIO, TIOTYUSCHHYIO U3 IPYTUX
HUCTOYHUKOB.

B 1ieHHOCTHO-OpHEHTAMOHHOM cdepe:

-yMEHUE AaHAJM3UPOBATh W OIICHWBATH IOCICJACTBUS JJII OKPYXAloIel cpeabl OBITOBOH U
MIPOU3BOJICTBEHHOM AESITETbHOCTH YeJIOBEKa, CBI3aHHOM ¢ MepepaboTKO BEIIeCTB.

B tpynosoii chepe:

-yMEHHUE MMAaHUPOBATh W MPOBOJUTH XUMHUYECKUN IKCIICPUMEHT.

B cdepe Ge3omacHOCTH KU3HEAEATETLHOCTH:

-OBJIQJICHUE OCHOBAMH XHMHYECKOW TPAMOTHOCTH- CIIOCOOHOCTh AaHAIU3UPOBATh M OOBEKTUBHO
OIICHUBATh KU3HEHHBbIC CHUTyallud, CBS3aHHBbIE C XUMHUEH, HaBbIKaMu Oe30macHOro oOpalleHus ¢
BEIICCTBAMHM, HCIIOIh3yeMBIMH B ITOBCEJIHEBHON JKWU3HU, NMPUMEHSTH BEMIECTBA B COOTBETCTBUH C HX
npeIHa3HaYeHUEeM U CBOMCTBAMH, OMMCAHHBIMHU B MHCTPYKITHH.

-yMEHHUE OKa3bIBaTh IEPBYIO TIOMOIIb IMPH OTPABJICHUAX, OXOTaX W JAPYTUX TpaBMax, CBS3aHHBIX C

BEIIECTBAMH U JIa0OPaTOPHBIM 000PYIOBAHUEM.

Conepxanue yuedoHoro kypca 10 kiaacc (34 yaca)

Tema 1. IIpeamer opranu4ecko XUMHH.
Teopusi cTpoeHHs1 OPraHMYecKUX coeqUHeHu# (3 uaca)

[Tpenmet opranndeckoit XuMuu. OCOOEHHOCTH CTPOEHUSI U CBOMCTB OPraHMYECKUX COEJIMHEHUH.
3Ha4yeHue U poJib OPraHMYECKOW XUMHUM B CHCTEME €CTECTBEHHBIX HAayK M B >KM3HHU obOmiectBa. Kpatkuit
OUYEpK UCTOPHUM PA3BUTHUSI OPraHUYECKON XUMUHU.

[IpeanocelIku co3aHus TEOPUM CTPOCHUS: TEOpUsS PaIMKaIOB U TEOpUs THIIOB, paboThl A.
Kekyne, O. ®panknanga u A. M. bytnepoBa, cbe3n Bpaueld u ectectBoucnbiTatesniel B r. lllneliepe.
OcCHOBHBIE MOJOXEHUSI TEOPUU CTPOECHMsI OpraHMYecKux coeauHeHuid A. M. bytnepoa. Xumuueckoe
CTpOEHHE U CBOMCTBA OpraHn4ecKkux BeuiecTs. M3oMepus Ha npumepe #-OyTaHa U U300yTaHa.

DJeKTpOHHOE 00JIaKO ¥ OpOUTalNb, UX GOPMBI: S U p. DIEKTPOHHBIEC U DJIEKTPOHHO-rpaduieckue
dbopMyIbl aTOMa yriepoja B HOPMaJbHOM M BO30YXIACHHOM COCTOSHUSX. KoBaneHTHas XuMuueckas
CBS3b M €€ pa3HOBUAHOCTH: G Hum. Bogopoanas cBs3b. CpaBHeHHME OOMEHHOTO M JIOHOPHO-
aKLIENITOPHOTO MEXaHU3MOB 00Pa30BaHMsI KOBAJIGHTHON CBS3H.

JdemoncTpanun. Koneknus opraHM4ecKuX BELECTB, MATEpUAIOB M M3AEIUN U3 HUX. Monenu
monekyn CHs; u CH;0H; C.H,, CHs u Ce¢Hs; H-OyTana u uzoOytana. B3aumoneiicTBue HaTpus c
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STaHOJIOM U OTCYTCTBHE B3aMMOJCHCTBHS ¢ AUATUIOBBIM 3upom. Kosiekuus moiuMepoB, TpUPOIHBIX
U CHHTETHYECKHX KaydyKOB, JIEKAPCTBEHHBIX MpenapatoB, kpacutene. [llapocTepxHeBbIe U 00HEMHBIE
moxaenu modekyn H,, Cl,, N,, H,O, CH4. lapoctepxueBbie u o0bemubie momenu CHai, C,Hs, CH..
Mopnenb, BBITIONHEHHAs: W3 BO3AYIIHBIX IIAPOB, JIEMOHCTPHPYIOMIAs OTTATKUBAaHUE THOPHIHBIX
opOuTaneil.

Tema 2. YriieBoa0poabI U UX NPUPOIHBbIE HCTOYHUKHU (12 uacos)

[TonsiTe 06 yriieBoopoaax.

[IpuponHble MCTOYHHUKH yraeBonopoaoB. Hedre um ee mnpombinuieHHas
nepepaboTka. @pakiMoOHHas IEPEroHKa, TEPMUYECKUHN U KaTaTMTUYECKUI KpeKUHT. [IpupoHslii ra3, ero
COCTaB M IIpakTU4YecKoe wucnojb3oBaHue. Kamennblii yroap. KokcoBaHMe KaMEHHOTO —YIJsl.
[TpoucxoxaeHne TPUPOAHBIX HCTOYHHUKOB  YIJIIEBOAOPOAOB. PudopmuHr, anmkwimpoBaHue U
apoMaTu3anusi He(TEenpOAYKTOB. DKOJOTHYECKHE AacleKThl JOOBIYU, MepepabOoTKU U HUCTHOJIb30BAHUS
MOJIE3HBIX HCKOIAEMBbIX.

Ankaunsl. ['oMonornueckuit psan u obmast popmyna ankanoB. CTpoeHHE MOJEKYJIbl METaHa U
Ipyrux ainkaHoB. HM3omepus ankaHoB. @Pu3NuUecKHMe CBONCTBA aJKaHOB. AJKAaHbBl B IPUPOJE.
[IpoMbIlIIeHHBIE  CTIOCOOBI  MONyYEHUs: KPEKUHT alKaHOB, (paklMOHHAs TMEperoHka HedTu.
JlaGopaTtopHble CcHOCOOBI TOJYYEHHS alKaHOB: CHHTE3 Bropra, JIekapOOKCHIMpPOBaHUE COJICH
KapOOHOBBIX KHUCJIOT, THAPONW3 KapOuaa amroMuHus. Peaknum 3amemienus. ['opeHue ankaHOB B
pa3IMYHBIX YCIOBHUSX. TepMHUECKOE pa3yioKeHHe ankaHoB. M3omepuszanus ankanHoB. I[Ipumenenue
aJlKaHOB. MexaHu3M peaklMH paJuKalbHOIO 3aMelleHus, ero craauu. IIpakTuueckoe MCHob30BaHUE
3HaHUU 0 MexaHu3Me (CBOOOIHOPANKAIbHOM) peaKlUii B IpaBUJIaX TEXHUKU O€3011aCHOCTH B OBITY U Ha
MIPOU3BOJCTBE.

A nxeHsl. ['omonorndeckuit psin u obmas Gopmyina ankeHoB. CTpOCHHE MOJIEKYJIIBI ATHIICHA U
IpyrHuX ajJkeHoB. M3omepus ankeHOB: CTPYKTYypHasi U pocTpaHcTBeHHas. HomeHknarypa u ¢puznyeckue
CBOMCTBA alKEHOB. llomydeHne STUIIEHOBBIX YIVIEBOJOPOJOB M3 AJIKAHOB, IAJIONC€HAJIKAHOB W CIIUPTOB.
[Tonspuzanust m-cBsI3W B MOJIEKyJlaX aJKeHOB Ha mpumepe mporeHa. [lonstue o0 mHAyKTHBHOM (+I)
apdexTe Ha TpUMepe MOJEKYyJbl IporneHa. Peakuum mpucoenuHeHWs —(TaJOTEHHPOBaHUE,
TUAPOTANIOreHUPOBaHKe, TUApATalUs, THAPUPOBaHUe). Peakiinyu OKUCIeHUsT ¥ IOJTUMEPU3alUK aJIKEHOB.
[IpruMeHeHrEe aTKEeHOB Ha OCHOBE MX CBOWCTB. MEXaHM3M pEaKIuH AIEKTPOPUILHOTO TPUCOSAUHEHHS K
ankeHaM. OKHUCIIEHHE AJIKEHOB B «MSITKHX)» U «GKECTKHX» YCIIOBHUSIX.

A nkuubsl. omonorudeckuii psn ankuHoB. O6mas ¢popmyia. CTpoeHHe MOJICKYJIBI alleTHIICHA
U Ipyrux ankuHoB. M3omepus ankuHoB. HoMeHknaTtypa aneTuseHOBBIX YyriaeBoAoponaoB. llomyuenue
QIKWHOB: METAHOBBIH W KapOWIHBIA crmocoObl. du3nueckwe CBOWCTBA aNKWHOB. Peaknuu
NPUCOEANHEHHUS: TaJOTeHUPOBAHUE, THUIpOralloreHupoBaHue, ruapatanus (peakuus Kyudeposa),
ruapupoBanue. Tpumepuzauus auetwieHa B OeHzon. [lpumenenue ankuHoB. OKHUCIIEHHE aJIKMHOB.
OcoOble cBOMCTBA TEPMUHAIBHBIX AJTKUHOB.

Anxanuens. OOmas ¢dopmyna ankaaueHoB. CrpoeHne MoJekynd. HW3omepuss wu
HOMEHKJIaTypa ajkaJaneHoB. Pu3znueckue CBOICTBA. B3auMHOe pacronokeHue T-CBsA3€l B MOJIEKYyJIax
aJIKaIN€HOB: KyMYJIMPOBAHHOE, COINPSKEHHOE, U30JIupoBaHHOE. OCOOEHHOCTH CTPOEHMSI COIPSKEHHBIX
AJIKaJUEHOB, MX [OJy4YyeHUe. AHaIOrus B XMMHYECKUX CBOMCTBaX aJKEHOB M aJKaJUEHOB.
ITomumepusanus ankaaueHoB. HaTypaqbHBIH M CHHTETUYECKMHA KaydykKu. BylkaHu3zanus Kaydyka.
Pesuna. Pabotet C. B. JlebemeBa. OCOOEHHOCTH peakUWil TNPUCOECTUHEHUS K alKagueHam ¢
COMPSIKEHHBIMU TT-CBSA3SIMHU.

[Huknoankansel. [loHATHE O HMKIIOANKaHAX W WX CBOWCTBax. ['omonoruueckuii psa U oOIas
dbopmyna muknoankanoB. Hampsokenue nukina B CsHe, CsHs u CsHy, xondopmanmu CsHi. M3omepus
[UKJIOATKAHOB (TI0 «YTJIEPOJHOMY CKEJIeTY», YuUcC , mpanc-, MEKKIACCOBas). XMMHUYECKHE CBOWCTBA
LIUKJIOAJIKAHOB: TOpPEHHE, pa3lIoKEHUE, paJuKajJbHOE 3aMelleHue, usomepusanus. OcoOble cBoiicTBa
[IUKJIONIPOTIaHa, IIUKI00yTaHa.

A p e H bl. benson kak npeacraButens apeHoB. CTpoeHne MoJeKyisl 6enszona. ConpspkeHue m-
cBszeil. I3oMepust 1 HOMEHKJIaTypa apeHoB, ux noiydyeHue. ['omonoru 6enzona. Bnusaue 60koBoi 1enu
Ha 3JIEKTPOHHYIO IIOTHOCTh CONPSDKEHHOTO T-00JIaka B MOJIEKYJIax TOMOJIOTOB O€H30Jia Ha NpHMepe
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ToJIyosia. XMMHUECKHUe cBoMcTBa OeH3o0a. Peakiny 3amenieHus ¢ yqyactueM OeH30u1a: rajJoreHupoBaHue,
HUTPOBaHUE U ajKuiupoBaHue. IlpumeHenne GeH307a U €ro romoJsioroB. PajukaiabHOE XJIOpUpOBaHHE
Oensona. MexaHW3M U YCIOBUS TPOBEACHHUS PpEaKLUUU pPaJUKalIbHOIO XJIOPHUPOBAaHUS OeH30Ia.
Kartanmutnueckoe ruapupoBanue OeH3o0ja. MeXaHU3M peakiuil  31eKTpOUIBHOTO  3aMELICHHUS:
raJIOTEHUPOBAHUSA M HUTPOBaHUS O€H30ila U ero romosioroB. CpaBHEHHE pPEaKLUMOHHOW CIIOCOOHOCTH
OeH3oa M Toiyosia B peakiusx 3amelnieHus. OpueHtupytomiee aeWctBue rpymmsl atomoB CH;— B
peakuuax 3aMelleHus ¢ yyactueM toiyosna. Opuentantsl [ u I pona B peakuusax 3amenieHrs ¢ y4acTUEM
apeHoB. Peakiuy G0OKOBBIX IIeTiel aTKUIOSH3010B.

Pacuetrnbie 3axaun. 1. Haxoxaenue mosnexynspHOH GOpMyJibl OPraHU4YEeCKOro COSAMHEHUS 10
Mmacce (00beMy) IpoLyKTOB cropanus. 2. KomOuHupoBaHHbIE 3a1a4u.

Hemoncrpauuu. Komtexmus «IIpupogHsie HCTOYHUKH yTIEBOA0POA0B». CpaBHEHHE MPOIIECCOB
ropeHuss HepTH W TpuUpoAHOro raza. OOpazoBaHMe HE(PTIHONH IUIGHKM Ha IOBEPXHOCTU BOJBI.
Karanutnueckuii kpekusr napaguna. PactBopenue napaduna B 6eH3MHE U MCHIAPEHUE PACTBOPUTENS U3
cmecu. [lnaBneHwe mapaguHa M €ro OTHOIIEHHE K BoJe (pacTBOpPEHHE, CpPaBHEHHME IJIOTHOCTEH,
cMmauuBaHue). Pa3znenenue cmecu O€H3WH — BOJIa C TIOMOIIBIO JIETUTEIbHOW BOPOHKH.

[lonydyeHne MeraHa W3 anerara HaTpHUs M TMAPOKCUAA HATpUsA. MoAenu MOJIEKyN alKaHOB —
HIapOCTEeP)KHEBBIE U O00beMHbIE. ['OpeHne MeTaHa, MpornaH-OyTaHOBOM cMecH, mapauHa B YCIOBUAX
M30bITKAa M HEJOCTaTKa Kuciopona. B3pbB cMecu MeraHa ¢ Bo3ayxoM. OTHOIIEHHE METaHa, MpOIaH-
OyTaHOBOM cMecH, OeH3MHa, mapaduHa K OpOMHOI BOJIe U pacTBOPY MepMaHraHara kKanusi. B3pbeiB cmecu
MeTala 1 XJIopa, UHUIIMUPYEMBbIi ocBelieHneM. Boccranosnenue okcuna menu (1) napapunom.

[HapocTtepkHEBbIE U 0OBbEMHbBIE MOJIETTH MOJIEKYJI CTPYKTYPHBIX M IMPOCTPAHCTBEHHBIX N30MEPOB
ankeHoB. OObEeMHBIE MOJIENTM MOJIEKYJT alkeHOoB. [lomydenue sTeHa u3 atTanona. Ob6eclBeYMBaHNE 3TEHOM
OpoMHoOI Boabl. OOeCIIBEUNBaHNE YTEHOM PacTBOpa NMepMaHTaHaTa Kanus. [ 'opeHne sTeHa.

[onyuenue anetuinena u3 kapouna xkanpuus. duzndeckue cBoiicTBa. B3anMoaelcTBre aneTuaeHa
¢ 6poMHO# BOJ101. B3anmoelicTBre arieTHiieHa ¢ pacTBOPOM TiepMaHTaHaTa Kaiaus. ['opeHue anerusieHa.
B3aumopeiicTBre aneTuIeHa ¢ pacTBOPOM COJIM MeJIu MU cepedpa.

Mogenu (mapocTepkHeBble U OOBEMHbBIE) MOJIEKYJ aJKaJHUEHOB C pa3IMYHbIM B3aUMHBIM
pacriofio’)keHreM T-cBsizei. Jlemonumepuzanus Kayuyka. Mojenu (1mapocTep)kHeBble W 0OBEMHBIE)
MOJIEKYJ aJKaJHEeHOB C Pa3IMYHBbIM B3aUMHBIM PacIoJioKeHUEM T-cBs3eil. Koarymsius mieqHoro coka
Kay4yKOHOCOB (MOJIOUasi, 0lyBaHUMKOB MJIH (PUKYycCa).

[HapocTep>kHEBbIE MOJAETN MOJIEKYJ LHKIOAJKaHOB M ajkeHoB. OTHOLIEHHE HUKIOreKcaHa K
pacTBOpy NepMaHraHaTa Kajus 1 OpoMHOIl Boje.

[apocTtepkHeBble U 00bEMHBIE MOJEINM MOJIEKYyJ OeH30Jla U ero romoisioroB. Pasnenenue c
MOMOIIBIO JIEJIUTENbHOM BOPOHKM cMecu OeH301 — Bojaa. PacTBopeHue B OeH30i€ Pa3IUYHBIX
OpraHMYECKUX U HEOPraHUYECKHUX (HalpUMep, Cephl) BEIIECTB. DKCTparupoBaHUE KpacuTeled U APYyTux
BEIIECTB (Hampumep, noja) 6€H30JI0M U3 BOAHBIX pacTBOpoB. ['openune 6eH3zona. OTHoUIeHne OeH30Ma K
OpoMHOW BOJE€ U pacTBOpy mnepmaHranata kamusa. Ilomyuenume wHuTpoOeH30ma. OOecuBeUnBaHUE
TOJIYOJIOM IOJIKUCIIEHHOTO pacTBOpa MepMaHraHara Kanus U OpOMHON BOJIBI.

JlaGopatopubie onbIThl. 1. [TocTpoenne Moaeneit Monekysn aakaHoB. 2. CpaBHEHHE IUIOTHOCTH U
CMEIIMBAaeMOCTH BOJIbI U yIiaeBoJopooB. 3. [loctpoenne Moneneit Monekyn ankeHoB. 4. OOHapykeHue
ankeHoB B OensuHe. 5. [lomydeHue amneTwieHa W €ro peakiuu ¢ OpPOMHOM BOJOM U PacTBOPOM
NEpMaHraHaTa KaJus.

Kontpoasnas padora Nel

KonTposbnast padora Ne2

Tema 3. Kucaopoa u a3orcoaep:xaiiue opranudeckue coeaquHenust (/5 vacoeg)
Cnuptei. CocraB u iaccupukanus cnuptoB. M3zomepus cnupToB (MOJOKEHUE
TUIPOKCHIIBHBIX TPYIII, MEXKKIACCOBasl, «YIJIEPOJHOTO CKeleTay). Pu3ndeckre CBONCTBAa CIUPTOB, MX
nonyueHue. MexXMOJeKyIsapHas BOJOpojHasi CBsizb. OCOOCHHOCTH 3JEKTPOHHOTO CTPOCHHS MOJIEKYI
CIIMPTOB. XUMHUecKre CBOMCTBA CIIMPTOB, 06YCJ'IOBJ'ICHHBIC HaJIMYUEM B MOJICKYJIaX TUAPOKCHUIBHBIX
rpynmn: oOpa3oBaHHE aJKOTOJIATOB, B3aUMOJEHCTBHE C TaJOre€HOBOAOPOJAMH, MEKMOIEKYIsIpHAsS |
BHYTPUMOJIEKYJISIpHAsl AeTuApaTtanus, dSTepudukaius, OKUCICHHE U JIeTMJIPUPOBAaHUE CIHPTOB.
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Oco0OeHHOCTH CBOMCTB MHOTOaTOMHBIX cIUPTOB. KauecTBeHHas peakiysi HA MHOTOATOMHBIE CIIUPTHI.
Baxneiimue npencraButenu cnuptoB. Ousnonornueckoe AeHCTBUE METAHONA U ATAHONA. AJIKOTOJIU3M,
ero nocneactsud. [Ipodunaktuka ankoroausma.

®enonsl. DeHomn, ero ¢puznueckue CBOMCTBAa M MOTydYeHHE. XMMHUYECKHE CBOHCTBa (heHOa
Kak ¢yHKIUs ero crpoeHusi. KucinotHele cBoiicTBa. B3aumMHOe BiMsHHE aTOMOB M TPYII B MOJIEKYJax
OpraHMYeCKHUX BellecTB Ha npumepe ¢eHona. Ilomukonnencanus ¢eHona ¢ GopMaabIETHIOM.
KauectBennas peakius Ha ¢(enon. Ilpumenenune denoma. Kmaccudukamus ¢enomnos. CpaBHEHHE
KHUCJIOTHBIX CBOMCTB BEILECTB, COAEPKAIIMX T'MIPOKCUIBHYIO TPYIITy: BOJBI, OHO- U MHOTOaTOMHBIX
crupToB, (peHoma. DnekTpodriibHOE 3aMelleHne B OEH30JbHOM Kouiblie. [IpumMeHeHne mpou3BOIHBIX
denomna.

PacuerHble 3agauu. BoruncieHus 1o TepMOXUMUYECKUM YPaBHEHUSIM.

JemoncTpanuu. Ou3nueckue CBONCTBA 3TaHOIA, ponaHona-1 u 6yranona-1. [lapocrepkHeBble
MOJIETIM MOJIEKYJ H30MepoB ¢ MonekyisipabiMu gopmynamu CsHsO u C4H;0O. KommuectBeHHOE
BBITECHEHUE BOJIOpOAA M3 cnupra HarpueM. CpaBHEHUE peaKLMi TOPEHMs 3TUJIOBOIO M IMPONUIIOBOIO
criupToB. CpaBHEHME CKOPOCTEM B3aUMOJACMCTBUS HATPUA C ITAHOJIOM, MPONAHOJIOM-2, TIIMLEPUHOM.
[Tonyuyenne mnpocroro »sc¢upa. Ilomydenue cnoxHoro »sdupa. [lomyueHue »>TeHa U3 ITaHOIA.
PactBopuMOCTh (peHONIa B BOJAE NMPHU OOBIYHOW M TOBBIIIICHHOW TeMmIiiepaType. BeitecHeHue deHona u3
deHonATa HATPUs YrojabHOM Kuciotoil. Peakuus ¢enona ¢ xmopunom sxenesa (III). Peakuus denona c
(dhopMaIbIETHIOM.

JlaGopaTopubie ombIThl. 6. IlocTpoeHne Moxeneil MoOJEKyJl HM30MEpPHBIX CIUPTOB. 7.
PacTBOpUMOCTE CHUPTOB € pa3au4HBIM YUCIOM aTOMOB yriaepoga B Bozae. 8. PactBopumocTs
MHOTOAaTOMHBIX CITUPTOB B Boje. 9. B3anumoseiicTBe MHOrOaTOMHBIX CIUPTOB ¢ TuapokcuioM mMeau (II).

CtpoeHue MOJIeKyJ albJIeTHI0B U KETOHOB, X U30MepHs U HOMeHKIaTypa. OCOOEHHOCTH CTPOCHUS
KapOOHMWIbHON rpynmbl. Pu3nueckue cBoiicTBa ¢opmanpaeruia M ero roMosoroB. OTnenbHbIe
MPEJICTAaBUTENIN aJIbJIETUIOB U KETOHOB. XMUMHUYECKHE CBOMCTBA allbJETUIOB, O0YCIOBICHHbIE HATUYUEM
B MOJIEKYyJie KapOOHWJIBHOM TIpyHIbl aToOMOB (THIAPUPOBAHHE, OKUCICHHE aMMHAuyHBIMH DPAaCcTBOpPaMH
okcuga cepebpa um rtumpokcuga Meau (II)). KauectBennple peakmuu Ha aimbAeruiabl. Peakmws
NOJMKOHACHCAMH (opmanpaeruia ¢ ¢eHonoM. OCOOEHHOCTH CTPOSHHS M XMMHUYECKHX CBOMCTB
keToHOB. HykiieopunbHoe mnpucoequHeHHe K KapOOHWIBHBIM coeAuHeHusM. llpucoenvnnenue
II1aHOBOJ0OpOJIa U TuapocyibduTa HaTpus. B3aumMHoe BiIMsHUE aTOMOB B MOJIeKyJax. [ anorenupoanue
aJbJIETHIOB U KETOHOB 110 MOHHOMY MEXaHU3My Ha cBeTy. KauecTBeHHas peakiysi Ha METHIIKETOHBI.

Kap6onoBsie kucnoThl . CTpoeHue MOJEKyJd KapOOHOBBIX KHCIOT M KapOOKCHUIBHOM
rpynnbsl. Knaccudukanus 1 HOMEHKJIaTypa KapOOHOBBIX KUCIOT. PHU3MUecKkre CBOWCTBa KapOOHOBBIX
KHCJIOT W MX 3aBHCHUMOCTb OT CTpOoeHHsI MoJieKys. KapOoHOBbIe KHUCIOTHI B npupoje. buonornueckas
poib  KapOOHOBBIX KuCHOT. OOmme CcBoicTBA HEOPraHMYECKMX W  OPraHMYECKHUX  KHUCIIOT
(B3aMMOJICHCTBHE C METaUlaMH, OKCHJaMHM METa/sIOB, OCHOBAaHUSMH, COJAMH). BrusHue
YTJEBOJOPOAHOIO pajuKaja Ha CHIIy KapOOHOBOM KHCIOTHL. Peakuus sTepudukanuu, yCIOBHs ee
npoBeieHus. XMMHUYECKHE CBOMCTBA HEMpPeeNbHBIX KapOOHOBBIX KUCIIOT, 00YCIOBICHHbIC HATMYUEM T
CBS3M B MOJIeKyJie. Peakiuu 31ekTpouabHOro 3aMeleHus C ydacThueM OeH30MHON KUCIIOTHI.

Cnoxusie d3¢upsn. CrpoeHue ciaoxHbX >(upoB. M3omepus cloxHbIX 3(upoB
(«yraepoHOTO cKeneTa» M MexkiaccoBas). HoMeHknaTypa cioxHbIX 3¢upoB. OOpaTUMOCTh peakiuu
Tepu(UKalMY, TUAPOIU3 CIOXKHBIX 3(upoB. PaBHOBecue peakiyu STepupUKAUMM — THIPOIIN3A;
dakTopsbl, BIUAIONINE HA HEro. PerieHne pacyeTHBIX 3aa4 Ha OINpeJIeleHHEe BbIX0/1a MPOAYKTa peaKkIuu
(B % ) OT TEOpeTHYECKH BO3MOXKHOTO, YCTAaHOBJICHHE (POPMYJIBI M CTPOEHUS BEIIECTBA MO MPOIYKTaM
€ro cropanus (WM ruaposu3a).

Jdemoncrpanuun. IllapoctepkHeBble MOAEIN MOJEKYJ aJbJAETHAOB U W30MEPHBIX UM KETOHOB.
Oxucnenue OeH3anplerujga Ha Bosayxe. Peakuust «cepeOpsiHoro 3epkana». OKHCIEHHE allbJIerHI0B
ruapokcuaom meau (11).

Jlabopatopubie onbiThl. 10. [locTpoeHne Mmozaenet MOIEKyI H30MEPHBIX albJECTUI0B U KETOHOB.
11. Peakmus «cepeOpstHoro 3epkana». 12. Oxucnenue anpierunoB ruapokcuaom meau (II). 13.
Oxucnenue OeH3anbAerH1a KUCIOPOIOM BO3AyXa.

MoHo-, tu- 1 nonucaxapuasl. [IpeacraBureny Kaxma0i rpymnimsl.
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buonoruueckas posb yriieBofoB. Mx 3HaueHue B )KM3HH YeJIOBeKa U 00LIecTBa.

Mounocaxapuasl. [moko3a, ee puzndeckue cBoiictBa. CTpoeHHe MOJIEKYJIbl. PaBHOBecHs
B PpAacTBOpE TIJIOKO3bl. 3aBHCHUMOCTh XMMHYECKHUX CBOWCTB TJIIOKO3bl OT CTPOEHHS MOJIEKYJIBI.
BsaumoneiictBue ¢ rugpokcuom meau (I11) mpu koMHAaTHOM TeMIiepaType U HarpeBaHuu, 3TepuduKaIus,
peakiusi «cepeOpsHOTO 3epKkaja», TruapupoBaHue. Peakuuum OpoXeHHsI TJIIOKO3bl: CIUPTOBOTO,
MOJIOYHOKHUCIIOro. I'moko3a B mpupoze. buonorundeckas posb IUIIOKO3bL. IIpumeHeHue Iiroko3sl Ha
ocHOBe ee cBoMcTB. DpykTo3a Kak H30Mep TIOKO3bl. CpaBHEHHE CTPOCHHUS MOJEKYJ]I M XUMHUYECKUX
CBOWCTB TJIIOKO3bI U (PpyKTO3bl. PPyKTO3a B IPUPOIE U €€ OHOJIOTHYecKast POlb.

HAucaxapuasl. CrpoeHne aucaxapuaoB. BoccTaHaBiaMBarlmne W HEBOCCTAaHABIMBAIOIIME
mucaxapunapl. Caxaposa, JIlakTo3a, MajbTo3a, HMX CTpPOCHHE U Ouosormueckas poib. [uaposns
aucaxapuioB. [IpoMbIIUIEeHHOE MTOTyYeHUE caXxapo3bl U3 MPUPOJHOTO CHIPHS.

[Honucaxapune. Kpaxman u nemnonosa (CpaBHUTENbHAs XapaKTEPUCTHUKA: CTPOCHHE,
CBOMCTBa, OwWonoruveckas posib). DU3MYECKHE CBOWCTBA TOJHCAXapHUIOB. XHUMHYECKHE CBOWMCTBA
nonucaxapunoB. I'maponus nonucaxapunoB. KauecTBeHHast peakuuss Ha Kpaxmai. llomucaxapunusl B
npupone, uUx Ouonorumdeckass poib. [Ipumenenune mnonucaxapunoB. IloHsiTHe 00 HCKYCCTBEHHBIX
BOJIOKHAaX. BzammopeicTBue UEIIION03bl ¢ HEOPraHUYECKUMH U KapOOHOBBIMHU KHUCIOTAMH —
o0pa3oBaHHe CIOKHBIX IPUPOB.

Jdemoncrpanuu. OOpa3ibl yriieBoJOB M H3JENWHA W3 HHUX. B3aumojeiicTBue caxaposbl €
rugpokcusioM meau (II). I[Monydyenue caxapara KajdblMsl M BBIJEICHUE Caxapo3bl U3 pacTBOpa caxapara
Kanplus. Peakums «cepeOpsHOro  3epkama» Juis  TJIIOKO3bl. BzaummopneicTBue  IIIIOKO3BI  C
byxcuHcepHUCTOW KucinoToi. OTHOIIEHHE pacTBOPOB Caxapo3bl U MajbTO3bl (JAKTO3bl) K THIPOKCHUIY
menn (II) nmpu HarpeBanuu. O3HaKOMJIEHHE C (U3MUYECKUMHU CBOWCTBAMH IIEJUTIOJO3bI M Kpaxmaa.
Habyxanue nemnono3sl U kpaxmaia B Bojie. [lomyyeHre HuTparTa HesTioa03bl.

JlaGopaTopHble onbIThbl. 19. O3HakoMieHHE C (PU3MUYECKUMH CBOMCTBaMHU TJIOKO3bL. 20.
BsaumopeiictBue rimoko3sl ¢ ruapokcuiom mMeau (II) mpu oObIYHBIX YCIOBHUAX M IpU HarpeBaHuu. 21.
B3anmMopelicTBie TIIOKO3BI M caxapo3bl ¢ aMMHAuHBIM PacTBOpPOM okcuja cepebpa. 22. KucnoTHbli
ruAponn3 caxapossl. 23. KauecTBeHHas peakius Ha Kpaxmail. 24. 3HaKOMCTBO C KOJUIEKIIUEN BOJIOKOH.

JKCcIepUMeHTaAJIbHbIe 3agadu. 1. Pacrno3HaBaHue pacTBOpPOB TIJIIOKO3bI M IJIMIEpUHA. 2.
Omnpenenenue HaMU4Yus KpaxMasia B MeJie, Xxjie0e, MaprapuHe.

A munblL CoctaB u cTpoeHre amMHHOB. Knaccugukaius, n3oMepus 1 HOMEHKJIAaTypa aMUHOB.
AmudaTtnueckne amMuHbl. AHWIMH. [lonmydeHne aMHHOB: alKUJIUPOBAaHHWE aMMHaKa, BOCCTAHOBJICHUE
HUTpocoeTuHEeHUH (peakiust 3uHnHA). PU3nUecKkue CBOWCTBA aMUHOB. XUMHUECKUE CBOMCTBA aMUHOB:
B3aMMOJecTBHE ¢ BOAOHM U KucioTaMu. ['oMoornueckuit psii apoMaTHUYECKUX aMUHOB. AJIKUIMPOBaHHE
U alWIMpOBAaHUE aMUHOB. B3anMmHOe BIMAHHE aTOMOB B MOJIEKYJax Ha IpUMEPE aMMHaka,
anudaTuyecKkux U apoMaTU4eckux aMuHoB. [I[pumeHeHre aMuHOB.

AMuHoxkucnoTs U Oenku. CocraB U CTpOCHHE MOJEKYJ aMHHOKUCIOT. M3omepus
AMUHOKHCIIOT. JIBOMCTBEHHOCTh KHMCIIOTHO-OCHOBHBIX CBOMCTB AaMHMHOKHCIOT W €€ IPHYHHBI.
B3anMopnencTeue aMUHOKUCIOT C OCHOBaHMAMM. B3auMoaeicTBue aMHHOKHUCIOT C KHUCIIOTaMH,
obOpaszoBaHue CIOXHBIX 3(upoB. OOpazoBaHHE BHYTPUMOJCKYJSIPHBIX coJield (OWTOJIIPHOTO HOHA).
Peakiuss mNONMKOHACHCAIMM aMUHOKHCIOT. CHHTETHYECKHE BOJIOKHA (KampoH, O3HAaHT M Jp.).
buonornueckas posb aMUHOKHUCIOT. [I[puMeHeHne aMrIHOKHCIIOT.

Benku xak npupoansie 6uonoaumepsl. llentuanas rpymnmna aToMOB U MENTHAHAS CBA3b. [lenTumabl.
benku. IlepBuuHas, BTOpUYHasi M TPETUYHAs CTPYKTYpbl OenkoB. XMMHYECKHE CBOMCTBa OEIKOB:
TOpEeHUe, JeHaTypalus, TUAPOJIN3, KaueCTBEHHbIe (I[BETHbIE) peakuuu. buonornyeckue QyHKINH
OenkoB. 3HaueHHE OenKoB. YeTBepTUUHAs CTPYKTypa OEIKOB Kak arperarusi OeITKOBBIX W HEOETKOBBIX
Monekya. ['mobGanbHas mpoGieMa O6eIKOBOT0 rojI0JaHus U IMyTH €€ PeIIeHus.

HyxkneuwnoBbie KucaoTh . OOmuMA mimaH CTPOCHUS HYKIEOTHAOB. [loHsTHe o
NUPUMHUIMHOBBIX M IIyPUHOBBIX OCHOBaHUAX. llepBuUYHAas, BTOpUYHAs W TPETHUYHAs CTPYKTYpbI
mosekynbl  JIHK. buonornueckas pons JIHK wm PHK. T'ennas wmxeHepus W OHMOTEXHOJOTHS.
TpancreHHbie GOPMBI )KUBOTHBIX U PACTCHUH.

Jdemoncrpaumnu. dOusnyueckue cBoWcTBa MeTWiaMuHa. ['opeHne MetwiamuHa. B3anmoneiictBue
aHWJIMHA ¥ METWIaMUHa ¢ BOJAOM M kucinoramu. OTHoIIeHHe OeH30Jla M aHWIMHA K OpOMHON Boje.
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OxkpammuBaHue TKaHEl aHWIMHOBBIMHM KpacutensimMu. OOHapyXeHHe (QYHKIMOHAIBHBIX TpyNm B
MOJIEKYJIaX aMHUHOKHUCIOT. HeWTpanuzanmst 1menoun aMUHOKHMCIOTOM. HelTpanuzanus KHCIOTHI
amMuHOKHCIOTON. PacTBopenue u ocaxaenue Oenkos. JleHatypanus 6enkoB. KauecTBeHHbIE peakiiu Ha
6enxu. Monenu monekyns! JJHK u paznuunbsix BunoB monekyn PHK. OGpa3ubl npogyKToB NUTaHUS U3
TpaHCTEHHBIX (OPM pPACTEHUN U KUBOTHBIX; JIEKAPCTB W MPENapaToB, M3TOTOBJICHHBIX C MOMOUIBIO
TE€HHON MH)KEHEPHH.

JlabopaTtopubie onbiThl. 25. [locTpoeHune ™ojaeneld MOJNEKYJd H30MEPHBIX AaMHUHOB. 26.
CMmemrBaeMoCTh aHUIIMHA ¢ BOJIOM. 27. OOpa3oBaHue coneil aMMHOB ¢ Kucioramu. 28. KauecTBeHHBIE

peakiuu Ha OCTTKH.
IIpakTHyeckas padora Nel «AneHTH(HUKALUS OPraHUYECKUX COCAMHEHUID)
KonTpoabnasi pabora Ne3

Tema 4. Opranunyeckasi XumMusi ¥ 00111eCTBO (5 yacos)

buorexnonorusa. Pazpensl OnoTexHosorud. ['eHHas W KJIETOYHAs HHKCHCPUA. HOHI/IMepBI.

HcKkyccTBeHHBIE M CHHTETHYECKHE ToauMepsl. BonokHa. [lmactmaccst.
Hrorosasi KoHTpOJILHAsI paboTa»

Conep:xanue yyeoHoro kypca 11 kiaacc (34 yaca)
Tema 1. Ctpoenue Bemects (12 yacos)

OCHOBHBIE CBEJICHHS O CTPOCHUH aTOMa. SIIpo: MPOTOHBI M HEUTPOHBI. M30TONBI. DJIEKTPOHBI.
DnexkTpoHHas 000s104Ka. DHEepreTuueckuil ypoBeHb. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UeK
aTOMOB 3JIEMEHTOB 4-TO M 5-T0 mepuooB nepuoandeckon cuctemsl [[. . MenaeneeBa (mepexoaHbix
aneMeHTOB). [loHATHE 00 OpOMTANAX.S- M p-OpOMTANM. DJIEKTPOHHBIE KOH(Urypaluu aTOMOB
XUMHUYECKHX 3JIEMEHTOB.

[lepnonnueckuii 3akon [[. . MenneneeBa B cBere yueHus o ctpoeHun atoma. Otkpeitue . U.
MeHnpeneeBbIM MEPUOINIECKOTO 3aKOHA.

[lepuonuueckas cucrema xuMuueckux snemeHtoB J[. M. MenzaeneeBa — rpadudeckoe
0TOOpakeHHe NePUOANYECKOT0 3aKoHa. Du3nueckuil CMBIC MOPSAIKOBOrO HOMEpa 3JIeMEHTa, HoMepa
NEpUOAAa U HOMeEpa rpynnbl. BajeHTHbIE 31€KTpOoHBI. IIpHyMHBI U3MEHEHMs CBOMCTB DIIEMEHTOB B
nepuofax W rpynmnax (maBHbIX noarpymnmnax). IlojokeHue Bojgopona B MEPUOAUYECKON cHUCTEME.
3HaueHHUE NEePUOINIECKOTO 3aKOHA U IEPUOJUIECKON CUCTEMBI XMMUUECKUX dieMeHToB [[. 1. Menne-
JeeBa /IS pa3BUTHSI HAyKU U TIOHUMaHUSI XUMUYECKOIM KapTHHBI MHpa.

HNonnas xumuyeckass cBsizb. Katuonsl u anuonsl. Knaccugukaius uoHoB. MoHHBIE KpHC-
Tajnuyeckue pemerkd. CBOWCTBAa BEIIECTB C 3TUM THUIOM KpPUCTAJUIMUECKUX peuieTok. Ennnas
IpUpOJIa XUMHUYECKOM CBs3U. KoBasleHTHas XuMudeckasi CBsi3b. JJNEKTPOOTpHULIATENbHOCTh. [lonspHas
1 HeNoJIsipHasi KoBaJleHTHbIE CBA3H. [umnoms. [1oaspHOCTh CBSI3H U MOJIAPHOCTH MOJIEKYJIbl. OOMEHHBII
U TOHOPHO-aKLENTOPHBIH MEXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOH CBA3H. MOJEKYISIpHbIE U aTOMHbBIE
KpUcTaJIMueckue pemerkd. CBoNWCTBa BEUIECTB ¢ STUMH TUIIAMU KPUCTAJUIMYECKUX PEIIETOK.
Merammueckass XxuMuueckass CBsizb. OCOOEHHOCTH CTPOEHHUS aTOMOB MeETalioB. Mertamanyeckas
XUMHYECKas CBS3b M MeTaJUIMuecKasl KpucTajuinueckas pemerka. CBONWCTBa BEIIECTB C 3TUM TUIIOM
cBsA3U. BonmoponHas xumuueckas CBsA3b. MEXMOJIEKYJSIpHAs M BHYTPUMOJIEKYJISIPHAsT BOJOPOJHAs
CBs3b. 3HAUYEHHWE BOJOPOJHOM CBSI3UW Ui OpTaHU3aLMU CTPYKTyp OuononumepoB. Ilomumepsr.
[Inactmacchl: TepMOIUIaCTBI M PEAKTOIUIACTBI, WX MPEACTaBUTEIM MW IpHUMEHeHue. Bosokna:
MPUPOJHbIE (pacTUTENbHbIE M JKUBOTHBIE) U XMMHYECKHE (MCKYCCTBEHHBIE M CHHTETUYECKHUE), UX
IPEICTaBUTENN U IPUMEHEHHE.

["a3000pa3Hoe cocTOsTHME BEIIECTBA. Tpu arperaTHhIX COCTOSIHUS BOJIbI. OCOOCHHOCTH CTPOCHHS
ra3oB. MossipHblii 00BbeM ra3000pa3HbIX BellecTB. [IpuMepsl ra3000pa3HbIX MPUPOJIHBIX CMECEH:
BO3yX, NPUPOJHBIA ra3. 3arpsizHeHue atMocdepbl (KHCIOTHBIE AOXKAMU, MAapHUKOBBIA 3(dexT) u
6oppba ¢ HuM. [IpencraBurenu ra3000pa3HBIX BEIIECTB: BOJAOPOJ, KHCIOPOJ, YIJICKHCIBIA Tas,
amMmuak, 3twieH. Mx nomyuenue, coOupanue u pacno3HaBanue. JKuakoe coctosiHue Bemniectsa. Boaa.
[Torpebnenne Boabl B OBITY M Ha HpPOHM3BOACTBE. JKECTKOCTh BOABI M CIOCOOBI €€ yCTpaHEHHUs.
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MunepanbHble BOJbI, UX HCIIOJIB30BAHUE B CTOJIOBBIX M JIeYeOHBIX LesaX. JKuakue KpucTauibl U ux
IIPUMEHEHHUE.

TBepnoe cocrosiHue BeriecTBa. AMOpGHBIE TBEPAbIC BEIIECCTBA B MPHUPOJEC W B KU3HU UYETIOBEKA, MX
3HAUEHHUE U IpUMEHEHHE. KpucTananueckoe CTpOCHUE BELLECTBA.

Hucnepcusie cuctemsl. [lonsTue o aucnepcHeix cucremax. /ucnepcHas ¢aza u nucnepcuoHHas
cpena. Kimaccudukanust JUCIIEpCHBIX CUCTEM B 3aBUCHMOCTH OT arperaTHOro COCTOSIHUS IMCIEPCHOM
cpelpl W AucriepcHoHHOM (a3bl. ['pyboaucnepcHble CHUCTEMBI: AMYJIbCUHU, CYCIEH3UH, a3pO30JIH.
TOHKOAMCIIEPCHBIE CUCTEMBIL: TEIIU U 30JI1.

KonTpoasbHas padora Nel mo reMe «<ATOM M ePUOAMYECKAS CUCTEMA XUMUYECKUX 3JIEMEHTOBY
KontpoabsHnas padora Ne2 mo teme: «CTpoeHue BelecTBay

Tema 2. Xumnueckue peaxkuuu (11 yacon)

Knaccudukanus xumuyecknx peaknuid. Peaxiuu, waynme 6€3 M3MEHEHHS COCTaBa BEIICCTB.
ANIOTpONHs M aJUIOTPOINHBIC BUIOM3MEHEHHs. [IpUYMHBI aljoTpoll W Ha MpUMepe MOAu(pUKAIUi
KHucioposa, yriaepoaa u ¢ocdopa. O30H, ero Ouosorudeckas posib. Mzomepsr u m3omepus. Peaknuu,
WAyIIMe C U3MEHEHHEM COCTaBa BeIecTB. Peakiiuy coeluHeHNs, Pa3oKeHHs], 3aMeIIeHUs 1 oOMeHa B
HEOPTraHWYECKOW W OpPraHMYEeCKOW XuMuH. Peakium 3k30 - U sHI0TepMHUYecKHe. TermmoBoil 3ddekt
XUMUYECKOM peaklMH U TEPMOXMMUYECKHE ypaBHEHMs. Peakiuum ropeHus, Kak 4YacTHBINM ciaydyail
9K30TEepMHUUYECKUX peakuuid. CKOpOCTh XHMMHMUYECKOW peakund. CKOpOCTh XHMHYECKOW pPEaKLHH.
3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakluu OT MPUPOJIbl PEarupyrolnux BEIECTB, KOHIICHTPALIUH,
TEMIEpaTypbl, IUIOLIAJM TIOBEPXHOCTH CONPUKOCHOBEHMsSI W KaTaju3aTopa. Peakuum romo- u
rereporeHHbie. [loHsITHE 0 KaTanu3e U KaTanuzaropax. DepMeHThl Kak OMOIOTHYECKUEe KaTaau3aTOPhI,
0COOEHHOCTH UX (YHKIIMOHUPOBAHUS.

Xumuyeckoe paBHOBecue. OOpaTUMOCTh XUMHYECKHX peakimii. HeoOpaTumble u oOpaTUMbIe
xumMudeckne peaknur. COCTOSHUE XUMUYECKOTO PAaBHOBECUS IJISi OOPATUMBIX XUMUYECKUX PEAKITUH.
CriocoObl CMeIeHHsI XMMUYECKOTO PaBHOBECHSI Ha TIpUMepe CHHTe3a amMMmuaka. [loHsTHe 00 OCHOBHBIX
Hay4HBIX MPUHIIATIAX MPOU3BOJICTBA HA MPUMEPE CHHTE3a aMMHUaKa WU CEPHOM KUCIOTHI. Poib BOJBI
B XUMUYeCcKoW peakiuu. McTiuHHBIE pacTBOpBl. PacTBOpHUMOCTh U Kiaccu(HKAIMS BEIIECTB 11O STOMY
MIPU3HAKY: pacTBOPUMBIE, MaJIOPaCTBOPUMbIE U HEPACTBOPUMBIE BEILIECTBA.

DIEKTPOIUTHI U HEANEKTPOIUTHL. DIEKTPOIUTHYECKas Juccoruanus. KucioTel, OCHOBaHUS U COJU
C TOYKH 3PEHUS TEOPUU AIEKTPOIUTHIECKOMN TUCCOLMALINH.
XUMHUYECKHE CBOMCTBA BOJIbI: B3AMMOJICHCTBUE C METAJNIAMU, OCHOBHBIMU U KHUCJIOTHBIMU OKCHJaMH,
pazioxkeHue U 00pazoBaHue KPUCTAUIOTUIpaTOB. Peakuuu rujiparaiiuy B OpraHMueckKoi XUMHUU.

['uaponn3 opraHMYecKuX U HEOpraHWdecKux coequHeHuit. HeoOpatumslii ruaponus. O6paTuMblit
TUAPONIN3 COJIeW. ['MIpOMM3 OpraHWdYecKHX COEAVMHEHWM M €ro IpPakTHYEeCKOE 3HA4YeHHE [UIs
MOJIyYeHHUs] TUAPOIU3HOIO COUpTa M MbuUia. buonornueckas poyib TUIPOJHM3a B IJIACTUUYECKOM U
SHEPreTHYecKOM 0OMEHE BEIIECTB U SHEPTHH B KIIETKE.

OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb okucieHus. OmnpeneneHue CTerneHU
okuciieHuss o Qopmysne coeauHeHus. [loHsTHEe 00 OKMCIMTEIHLHO-BOCCTAHOBUTENIBHBIX PEAKLIUAX.
OKuClIeHHEe W BOCCTAaHOBJICHHE, OKHUCIUTEIb M BOCCTAHOBUTEIb. OJEKTPOJU3. DIEKTPOJIHU3 Kak
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIN IpOLECC. JJEKTPOJU3 pPACIUIaBOB W PAacCTBOPOB Ha IpUMeEpe
xjaopuaa HaTpus. IIpakTudyeckoe MpPUMEHEHUE BIEKTPOJih3a. DIEKTPOIUTHUECKOE TOJIy4YeHHE
AITFOMHAHHS.

IpakTuyeckasi padora Nel «PemeHue 3KcnepuMeHTANbHBIX 32/124 N0 TeMe XUMHYECKHEe PeaKIumn»
KonTtposbHasi padora Ne3 mo reme: «XMMHYECKHE peaKIHm»

Tema 3. BemecTBa u ux cpoiicrsa (9 yacos)

Meramnel. B3anmonelicTBie METalIOB ¢ HEMETaulaMH (XJIOPOM, CEepol W Kuciaopoaom). Bzawmmo-
JEUCTBUE IIEIOYHBIX H UICJIOYHO3EMEIbHBIX METAJIJIOB C BOAOWH. OJIEKTPOXUMHUECKUH psia
HaNpsDKEHUA ~ METaJUIoB. B3aummopaeilcTBHE METauioB € pacTBOpaMU  KHUCIOT M COJICH.
AmtomuHoTepMus. B3auMopeiictBue HaTpust ¢ 3TaHoioM U ¢peHonoM. Kopposus meramnos. [lonstue o
XUMHUYECKOHN U 3JIEKTPOXUMHUYECKON KOppo3uH MeTaioB. CrocoObl 3alUThl METAJIOB OT KOPPO3HUHU.
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Hewmerannbl. CpaBHUTENIbHAS XapaKTEPUCTHKA FAJIOTEHOB Kak HauOoJiee TUIMMYHBIX MPe/ICTaBUTe-
neit HemeTaysioB. OKHUCIHUTENbHBIE CBOMCTBA HEMETAJUIOB (B3aMMOJICHCTBHE C MeETaUlaMH U
BOJIOpOoZoOM).  BoccraHoBuTeNnbHBIE ~ CBOMCTBA  HeMeTauloB  (B3auMojeiictBue ¢ Oojee
3JIEKTPOOTPHUIIATEIbHBIMA HEMETAJIJIAMU U CIOKHBIMU BEUIECTBAMU-OKHUCIUTEISIMU).

Kucnorer Heopranndeckue u opranudeckue. Kiaccudukammss kucior. XUMHUECKUE CBOMCTBA
KHUCJIOT: B3aUMOJICHCTBUE C METAJUIAMH, OKCHIAMH METAJUIOB, THAPOKCUAAMHU METAJUIOB, COJISIMU,
ciuptamu (peakuus stepudukanun). OcoOble CBOMCTBA a30THONM M KOHIEHTPHUPOBAHHOW CEPHOU
KHUCJIOTBI.

OcHoBaHMs HEOpraHudeckue u opranuyeckue. OCHOBaHHUA, UX Kilaccuukanus. XUMHUECKHUe
CBOMCTBA OCHOBAHUI: B3aUMOJICHCTBUE C KUCIOTAMH, KUCJIOTHBIMU OKCUAAMU U colsiMu. Pa3noxenue
HEpPaCTBOPUMBIX OCHOBAHUH.

Conu. Knaccuduxanus coneit: cpejHre, KUCIIble 1 OCHOBHbIE. XUMHUECKUE CBOWCTBA COJIEH: B3aMMO-
JEUCTBHE C KHCIOTaMH, MIeJoYaMH, MeTaulaMu W cojiiMu. lIpencraBurenu conedl M WX 3HA4YCHHE.
I'enernueckass CBA3b MEXAY KIacCaMU HEOPraHMYECKUMX M OPraHUYecKux coenuHeHud. I[lonstue o
T€HETUYECKON CBSI3M M N€HETHYECKUX pAnax. ['eHeTnueckuid psa meramia. ['eHeTHYeckuil psil HemeTaia.
OCOo0GEeHHOCTH TEeHETUYECKOTO PsiJia B OPraHUYeCKON XUMUH.

IIpakTnueckass padora Ne2 ««PelreHue JIKCIEPUMEHTAJBHBIX 33/a4 IO TeMe BellecTBa M MX
CBOMCTBa»
HUTorosasi KOHTpPOJILHAs padoTa

Tema 4 XuMusi U cOBpeMeHHOe 0011ecTBO (2 yaca)

XuMmuueckass TexHoyorus. XuMHYecKue mnpoueccel. HanorexHomorus. MapkupoBKa yIayOBOYHBIX
MaTepuaioB. MapkupoBKa 3JEKTPOHUKHA. MapKUpOBKa MPOAYKTOB IMUTAHMS.

TemaTnueckoe nianuposanue 10 kiaace

Ne HasBanue Temsl pazaena KonnuectBo yacos
n/m
l. Tema 1. [Ipeamer oprannueckoi xumuu. Teopus 3
CTPOEHHSI OPraHUYECKUX COEIMHEHUN
2. Tema 2. YrneBogopoibl U UX NPUPOAHBIE HCTOYHUKHU 12
Tewma 3. Kucnopon u azotcoaepxariie opraHuueckue 14
COEMHEHUS
4. Tema 4. Opranuveckas XuMus U 0011IeCTBO 5
Hroro 34 gaca

Temarnueckoe mianuposanme 11 kiace

Ne HasBanue Temel pazaena KonmnuectBo yacoB
/T

1. Tema 1. CTpoeHue BelecTB 12

2. Tema 2. XumMnuueckue peakiuu 11

3. Tewma 3. BemecTBa u ux cBolcTBa 9

4. Tema 4 Xumust 1 COBPEMEHHOE OOIIECTBO 2
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Hroro 34 gyaca

MartepuajIbHO-TEXHMYECKOE M Y4eOHO — MeTOAnYecKoe odecneyeHme:
bazoBsrii yuebnuk: 1) 'abpuensn, O. C. U. I'. Octpoymos, C.A. Crnaakos Xumus. 10 kiacc:
y4eOHUK AJ1 001meo0pazoBaTenbHbIX yupexaeauit O.C. 'adpuensH. - M.: «IIpocBemenuey,
2020
[Ma6puensn, O. C. U. I'. Octpoymos, C.A. CnaakoB Xumus. 11 kmacc: yueOHUK 151 00111e00pa30BaTeIbHbIX
yupexaenuit O.C. I'abpuensn. - M.: «IIpocemenue», 2020,

OcHoBHas JuTepaTypa:
1) O. C. I'abpuenan, C. A. Craokos. Xumus. 10 knacc. ba3oBslii ypoBeHnb. PaGouas tetpasp.
2) O. C. I'abpuensn, 1. B. Tpueyouax. Xumus. 10 knacc. ba3osblil ypoBens. [IpoBepounsie
Y KOHTPOJIbHBIE PaOOTHI.
3) Wupmuua, H. B. Xumusa. 10 kmacc: TecToBble 3aaHus AJIA MOATOTOBKH K HWTOTOBOM
aTTeCTalllu.
4) O. C. I'abpuenan u op. Xumus. 11 kmnacc. ba3oBsiit ypoBeHb. MeTondeckoe mocooue.
5) O. C. I'abpuenan, C. A. Cnaokos. Xumus. 11 knacc. ba3oBslii ypoBeHb. PaGouas TeTpasb.
6) O. C. I'abpuenan, U. B. Tpucyouax. Xumus. 11 xnacc. bazosslii yposens. [IpoBepounsie
Y KOHTPOJIbHBIE PaOOTHI.
JdomosiHuTe/ILHAS JIUTEpaATypa:

1) Tonbadpensa M. I'. Xumus u o61mectso M.: Mup.- 2005.- 543 c.

2) Jlunaktudeckuil Matepuan 1o xumun st 10 knacca. [Toco6ue mis yuurens. Opranudeckas
XUMHUSI B TecTax, 3aja4ax u ynpaxHenusx, 10 kmacc, ['abpuensu O.C., OctpoymoB N.I'. —
M.:Ipoda, 2003 — 400c.

3) XKypnan «Xumus B IKOJIE»

4) Xumus: NPOEKTHAs JEATENBHOCTh Yydammuxcs/aBT.-coct. H.B. Ilupmuna.- Bonrorpan:
Vuurens, 2007.- 184 c.

Harnsansie mocooust:

1. [Tepronnueckas cucrtema xumMudeckux 3ineMeHToB .M. Menneneesa

2. DEKTPOXUMUYECKUI ps HAPSIKEHUH METaIOB

3. Tabmuia pacTBOPUMOCTH COJICH, KUCIIOT, OCHOBAHHIA.

4. Tabnuia HHIUKATOPOB

5. Mopenu atomoB

6. Komnexkuuu: «Hedth», «Kamennsiit yronsy, «Ilnactmacce», «Borokna»
OnexmponHvle pecypcul:

1. CD «Xumus obmas u Heopranudeckas». O0pa3oBareiabHasi KOJIISKIHS.

2. CD «bonbmas sanukinonenus Kupunna u Medoaus»-M.: Tlpocsemenne,2001

3. CD « Oprannueckast xumus». O06pazoBaTenbHast KOJIEKIHSL.

4. CD «Peneturop ». O6pazoBaTenbHast KOJUICKIUS
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	Базовый учебник: 1) Габриелян, О. С. И. Г. Остроумов, С.А. Сладков Химия. 10 класс: учебник для общеобразовательных учреждений О.С. Габриелян. - М.: «Просвещение», 2020

