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IMacnopt Padoueit nporpamMmbl

KaKOM COOTHOIIICHUHT
peanusyetcs Pabouas
nporpaMma

Ne | HammeHoBaHMe MyHKTA Coaep:xkaHue MyHKTAa
Pabouas nporpamma o xumuu 10 kiacc cpennee oouiee
1. | Ha3Banue mporpammbl .
oOpaszoBanue (yriayOJIeHHBIH YPOBEHb);
ABTOpBI yueOHHKa .
pbl ¥ ’ Xumus: YriuyoneHHbiit yposenb: 10 knacc: yueonuk / B.B.Epemun,
y4€0HO-METOINYECKOTO
2. H.E. Ky3bmenko, B.W.Tepenun, A.A.J/lpo3noa, B.B.JIynun; nox
KOMILIEKCa, Ha3BaHHe
pen. B.B.Jlynuna. — 6-e uzz., nepepad. — M.: [Ipoda, 2019
y4ueOHMKA, TOJ] U3aHus
W3yuenne xumuu Ha 0a30BOM YpOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMs HANPABJICHO HAa U3YUYCHHE CICAYIONINX yeel.
OCBOCHHE 3HaAHUHI 0 XUMHUYECKON COCTAaBJISIIOLIECH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpa, BAXKHEUIINX XUMHUYECKUX
MOHATHUSX, 3aKOHAX W TEOPHSIX;
OBJIAJICHUE YMEHUSMHU TPUMEHATh TMOJyUYEHHBIC 3HAHUS IS
OOBSICHEHUSI PAa3HOOOPA3HBIX XHMHYECKHX SBICHHA W CBOMCTB
BELIECTB, OLIEHKH pOJIM XUMHUU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHH 1 TIOJTYYEHUN HOBBIX MAaTEPUAJIOB;
O61ue nenu padboueit pa3BUTHE IIO3HABATENbHBIX HMHTEPECOB W  HMHTEJUIEKTYalIbHBIX
3 POrPaMMBI ¢ YUETOM CIOCOOHOCTE B TMpolecce CaMOCTOSTEIBbHOTO MPUOOPETEHUS
| clenu$uKy yaeOHOTO XUMHAYECKUX 3HAHUW C HWCIOJB30BAHUEM PA3IMYHBIX HCTOYHHUKOB
npeaMeTa, Kypca nH(pOpMaIIUY, B TOM YHCIIE KOMITbIOTEPHBIX;
BOCIIUTaHHE YOEXKIEHHOCTH B MO3UTHUBHOW POJHM XUMHH B JKU3HU
COBPEMEHHOr0 00I11eCTBa, HEOOXOAUMOCTH XUMHUUECKH TPAMOTHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBBIO U OKPYXAIOIIeH cpese;
NPUMEHEHHE IOJyYeHHbIX 3HAaHUM M yMEHHH [uid 0e30MacHOro
WCIIOJIb30BAaHUS BEIIECTB M MaTepuaioB B OBITYy, CEJIbCKOM
XO3SIMCTBE W Ha NPOM3BOJICTBE, PELICHUs MPAKTHYECKUX 3ajay B
MOBCETHEBHON JKU3HU, NPEAYNPEKICHUS SBICHHUHA, HAHOCSIIIX
BpEJ 310POBBIO UEJIOBEKA U OKPYKAIOILEH CpeJe.
B yue6HOM miane npeamer xumus B 10 kitacce BKIIIOUEH B
Onucanue mecta
WHBapHAHTHYIO YacTh, Iporpamma paccuntana Ha 102 gaca B rof,
4. | yueOHOTrO mIpeaMera B
U3 pacyera — 34aca B Hezenmo. Pabodast mporpaMMa peainsyeTcs
y4eOHOM I1aHe .
3a CUET YPOUHOM AEATENbHOCTH yJalTHXCsl.
KonudectBo yueOHBIX Kommuecrso yacos B rox: 102;
5 | 1acOB, Ha KOTOpOE KonnyectBo yacoB B Henemno: 3;
" | paccuntana Pabouas KonmnyecTBO KOHTPOIBHBIX paboT: 4 ;
nporpamma KonnyectBo npaktrueckux pador: 10
@®opMbI Opranu3anum 00pa3oBaTeIbHOIO Mpolecca: Ypok
— OCHOBHasl ¢popMa 00y4eHHUs B LIKOJIE; CEMUHAP — MPAKTHUECKOe
3aHATHE BCEW ydeOHOM mbl; J1a00paTOPHBIN TMPaKTUK —
YkazaHue TOro, 3a C4eT i TPYIIIBL, paTop P ™M
MIPAKTUYECKOE 3aHATHE C NPUMEHEHHEM TEXHHKH, CIHelHaTIbHON
Kakux (opMm opraHu3anuu
anmnapaTtypbl, TPOBEJEHUEM 3KCIIEpUMEHTA, ONbITA, HCCIEI0BaHMUS;
y4eOHOro nporecca, B .
6. yueOHasi HKCKypCUsi Ha TpUPOAY, NpEANpHsITHe, B MYy3ei, Ha

BBICTAaBKY U Tp.; TPYNIIOBbIE WK HHIUBUAYAIbHbIE KOHCYIbTAIIMH C
IperoiaBaTeNieM MO OTIACIbHBIM YU4EOHBIM TeMaM WM BOIPOCaM,
IPOBOJMMBIE 110 MHMLMATHBE IMpenojaBareiss WIM 10 Ipocb0e
yyamuxcs (MX poauTeneit) B uHbIe (OPMBbI OpraHU3ALHH.

IIpu opranm3zanuu y4eOHOro IpolLecca HCHOIb3YIOTCA
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crenyiomue (GOpMbI: YpOKHM HW3YyYEHHs HOBBIX 3HAHUH, YPOKH
3aKpeIUIEHUs]  3HaHWM, KOMOWHHUPOBaHHBIE  YPOKH,  YPOKH
0000IIeHNsT W CHUCTeMaTH3allud 3HAHUH, YPOKH KOHTPOJI,
IIPaKTUYECKHE PabOThl, @ TAKXKE COUETaHUE YKa3aHHbBIX (OpM.

[IpeobnanaromumMu popMaMu TEKYLIETO KOHTPOJIS 3HAHUM,
YMEHUI U HaBBIKOB SBISIOTCS CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE
paboThl, pa3InYHbIE TECTOBBIE (POPMBI KOHTPOJISL.

[IpomexxyrouHass — aTTecranus  IPOBOJUTCA  COIJIACHO
JOKaJbHOMY aKTy o00pa3oBaTelbHOrO YyuUpekJeHus B (opme
KOHTPOJIbHBIX paboT, a urtoroBas — B Qopme Tecrta. KoHTposb
NpeayCMaTpUBaeT IPOBEACHUE JIAOOPATOPHBIX, MPAKTHYECKHX,
CaMOCTOSITENIbHBIX, TECTOBBIX U KOHTPOJbHBIX padboT. K OCHOBHBIM
(hopmMaM KOHTPOJISI, HCTIOJIb3YEMbIE MHOIO, SIBIISIIOTCS: (PPOHTATIBLHBIN
OlpoC,  TEeKyUIMH, KOMOMHMpPOBAaHHBIE  (OPMBI,  TECTOBbIE
KOHTPOJIMPYIOLIME  3aJaHusd (OymakHbIf ~ BapuaHT  WIU
KOMIIbIOTEpHAsi IMPOBEpKA) IO HHAMBHIYalIbHBIM KapTOUKaM,
KOHTpOJIbHBIE W TpaKTU4Yeckue paboThl, OleHKa pedeparoB u
NoKJa10B. Opranu3anys CaMOKOHTPOJIS M B3aUMOKOHTPOJIS 3HAaHUH
BO Bpems 3aHsTuil. [llkana olieHKku 3HaHUM — NsITHOAIIbHAS.

[Tnanupyemble pe3yabTaTbl OCBOEHUS y4€OHOIO peaAMET
«XUMUSA» Ha YII1yOJIEHHOM YPOBHE:

Juunocmuuie:

1) B cpepe oTHOMIEHUH 0OyUdaroLIXCs K cede, K CBOEMY 3/10pOBbIO, K IO3HAHUIO Ce0sl: —
MIPUHATHE U PeaI3aIMIo IIEHHOCTEN 3/I0pPOBOTO M 0€30MacCHOT0 00pasa KH3HU, OEPEKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (PU3MUECKOMY U IICHUXOJIOTHYECKOMY
3I0POBBI0; — HETPHUSATHE BPETHBIX MMPUBBIYEK: KYPEHUS, YIOTPEOICHHUS aJIKOTOJIsl, HAPKOTHUKOB;

2) B chepe OTHOIIEHUH 00yJarOLINXCsl K OKPYXKAIOIIEMy MUPY, K )KUBOH IpUpPOE,
XYI0)KECTBEHHOH KYJIbTYpe: — MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH{, 3HAUUMOCTh HayKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUYECTBY, BJIaICHUE IOCTOBEPHON
nHpOpManrei 0 MepeIOBBIX TOCTHKEHUSIX U OTKPBITHSIX MHUPOBON M OT€YECTBEHHON HAYKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HaHUAX 00 yCTpoiicTBe MHpa 1 0011ecTBa; — T'OTOBHOCTH U
CTIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHUCIIE CAMOOOPA30BaHMIO, Ha MPOTSHKEHUH BCEH JKU3HU;
CO3HATEJIbHOE OTHOILIEHHE K HENPEPhIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO YCIEIIHOM
po¢eCCHOHAIIBHON 1 0OIIIECTBEHHON JEATEIHFHOCTH; — DKOJIOTHYECKask KyJIbTypa, OepekHoe
OTHOIIICHHE K POAHOM 3emiie, MpUpoAHbIM OorarcTBam Poccun u Mupa, moHUMaHue BIAUSHUS
COITMAITEHO-9KOHOMHYECKUX MPOIIECCOB HA COCTOSTHUE MMPUPOTHON M COIIMATBHOM CPEIIbI,
OTBETCTBEHHOCTH 32 COCTOSTHUE MTPUPOJHBIX PECYPCOB, YMEHUI U HABBIKOB Pa3yMHOI'O
MPHUPOJIOTIONBE30BAHMS, HETEPITUMOTO OTHOIIIEHUS K IEHCTBUSAM, IIPUHOCSIIIAM BpPE SKOJIOTHH;
puoOpeTeHNE OMbITa FKOJIOTO-HATIPABICHHOM eI TeNbHOCTH;

3) B cdepe oTHOLIEHHH 00ydaromuXcs K Tpyay, B cepe colnaabHO-3KOHOMUYECKUX
OTHOILICHUI: —OCO3HaHHBIN BbIOOp Oyayieil npodeccuu Kak myTh U Cocod peanu3aiuu
COOCTBEHHBIX )KM3HEHHBIX IIJIAHOB; — FOTOBHOCTH 00YYAIOIIUXCS K TPYA0BOI MpodeccuoHanbHON
JeSITeTbHOCTH KaK K BO3MOYKHOCTH YYacCTHsI B PEILICHUH JIMYHBIX, OOIECTBEHHBIX, TOCYAAPCTBEHHBIX,
OOIIEHAIIMOHAIEHBIX MPOOJIEM; — MOTPEOHOCTh TPYIUTHCS, YBAKEHHE K TPYIY U JIIOIIM TPY/Ia,
TPYAOBBIM JOCTHKEHHSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOILICHHE K PA3HBIM
BUJIAM TPYIOBOM A€ATEIBbHOCTH.

Memanpeomemnmnuie:

Pezynamuenvie YY/I:

BrInnyckHMK HayduTcs:




1. CamocTOATENBHO ONPEIEATh LIETH, CTABUTH M (POPMYTUPOBATh COOCTBEHHBIE 33]1a4U B
00pa30BaTeNbHON EATENbHOCTH U KU3HEHHBIX CUTYaIHsIX;

2. OneHuBaTh PeCypchbl, B TOM YHCIIE BPeMs U IpYrHe HeMaTepHualbHbIE PeCypChl, HEOOXOIUMbIE
JUIS TOCTUKEHUS IOCTaBJICHHON paHee 1Ielu;

3. COIOCTABIATh MMEIOIIAECS BO3MOKHOCTH U HEOOXOIMMBIE TS OCTIKEHHS LETH PECYPCHI; |

4. Opranu3oBbIBaTh Y3PGEKTUBHBIN MOUCK PECYPCOB, HEOOXOAMMBIX ISl TOCTHIKEHUS
MIOCTABJICHHOW LIENH;

5. OnpenensTh HECKOIBKO MyTEH TOCTUKEHUS TOCTABJICHHOW LIETH;

6. BeiOupaTh onTUMaNbHbIN MyTh JOCTHKEHUS LENU € y4eTOM 3P (HEKTUBHOCTH PaCXOJOBAHUS
PECYPCOB U OCHOBBIBAsICh Ha COOOPa)KEHUSAX 3TUKHU U MOPAJIH;

7. 3amaBaTh napaMeTpbl U KPUTEPUH, 10 KOTOPHIM MOYKHO OIPEIEIUTD, YTO 1IeJb JOCTUTHYTA;

8. CorocTaBisTh MOJTYYEHHBIN pe3yabTaT ACSITEIBHOCTH C TOCTAaBICHHOM 3apaHee 1eJbIo;

9. OueHuBaTh NOCIEACTBUS JOCTUKEHHS MIOCTaBICHHOM 1IeNU B A€ATEIbHOCTH, COOCTBEHHON
YKU3HU M J)KU3HU OKPYKAIOIIUX JIFOJEH.

CpenctBoM GpopMUpOBaHUS PETYIATUBHBIX Y Y [l ciyKaT TeXHOJIOTUS IPOOIEMHOr0 TUanora Ha
JTare U3y4eHHsl HOBOIO MaTepuaia U TEXHOJIOTHS OLICHUBaHUs 00pa30BaTEIbHbBIX JTIOCTHKEHUI.

Ho3naseamenvnwvie YY/[:

BbInmyckHUK Hay4uTCs:

1. Kputnuecku oneHMBaTh U HHTEPIPETUPOBATH UHPOPMALIUIO C PA3HbIX MO3UIIHI;

2. PacniozHaBaTh U (PUKCUPOBATH IPOTUBOPEUUS B UH(OOPMAIIMOHHBIX HCTOYHUKAX;

3. Mcnonp30BaTh pa3inyHble MOJIEIbHO-CXEMATUYECKUE CPEACTBA JUIsl IPEACTAaBICHUS
BBISIBIICHHBIX B HH(OPMALIMOHHBIX UCTOYHUKAX [TPOTHUBOPEUHIi;

4. OCymecTBISATh Pa3BepHYTHI HHPOPMALMOHHBIN MOUCK U CTABUTH HAa €r0 OCHOBE HOBHIC
(yueOHbIe 1 TO3HABATENILHBIC) 3a/1a4H;

5. UckaTh 1 HaxoauTh 0000IIEHHBIEC CITOCOOBI peIlIeHUs 3a1a4;

6. IIpuBOIMTH KPUTHUECKUE APTYMEHTHI KaK B OTHOILIEHUH COOCTBEHHOTO CYXKIEHUs, TaK U B
OTHOILIEHUU JEHCTBUN U CYKIECHUN IPYroro;

7. AHanM3uUpoOBaTh U MPeoOPa30BEIBATH MPOOIEMHO-TIPOTUBOPEUUBBIE CUTYAIIUH;

8. BpIxoauTh 3a paMKu y4eOHOT0o IpeMeTa U OCYLIECTBIIATD LI€JIeHANPaBICHHbBIN MOUCK
BO3MOKHOCTH IIMPOKOTO IIEpeHOca CPeJICTB U CIOCO00B JIeHCTBUS;

9. BeicTpauBaTh MHAMBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YUUTHIBASI OTPAHUYEHHUS CO
CTOPOHBI IPYIMX YYaCTHUKOB U PECYpPCHBIE OTPAaHUYEHUS;

10. MeHsITh U yepKuBaTh pa3Hble MO3UIUH B IO3HABATEIBHON JAESITENbHOCTHU (ObITh YYEHUKOM
U yuureneM; GopMyIMpoBaTh 00pa3oBaTeIbHBIN 3alIPOC U BBITOIHATH KOHCYIbTaTUBHBIC (PYHKIIUU
CaMOCTOSITENIbHO; CTaBUTh MTPOOJIEMy U paboTaTh HAJl €€ PelIeHUEM; YIIPABISATh COBMECTHOM
[I03HABATENIbHOM IEATEIbHOCTBIO U TIOTUUHSTHCS).

Kommynuxamuenwvie YY/[:

BbInycKHUMK Hay4YHUTCS:

1. Ocy1ecTBISTh JEI0BYI0 KOMMYHHUKAIIUIO, KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK
BHYTpH 00pa30BaTeIbHOM OpraHnU3alluy, TaK U 3a e MpeieiaMu); — MPH OCYIIECTBICHUH IPYIIIOBOM
paboThl OBITH KaK pyKOBOJUTENIEM, TaK M YWICHOM IMPOEKTHOM KOMaH/Ibl B Pa3HBIX POJISIX (T€HEPATOPOM
uael, KpUTUKOM, UCTIOIHUTENIEM, IPE3CHTYIOIUM U T.1.);

2. Pa3BepHyTO, JIOTMYHO U TOUHO M3JIaraTh CBOIO TOUKY 3PEHHSI C UCIIOJIb30BAHNUEM a/IEKBATHBIX
(YCTHBIX ¥ IUCbMEHHBIX ) SI3bIKOBBIX CPE/CTB;

3. Pacno3HaBaTh KOH(IMKTOT€HHbIE CUTYAllMH U IPEIOTBpaliaTh KOHMPIUKTHI 10 UX aKTUBHOU
¢bassr;

4. KoopauHUpOBaTh U BBIIOJIHATH PabOTy B YCIOBUSAX BUPTYaIbHOTO B3aUMOJCHCTBUS (MU
COUYETAHMSI PEAIBHOTO ¥ BUPTYAJIbHOTO);

5. CoryacoBbIBaTh MO3UIMH YWICHOB KOMaH/bl B Ipoliecce paboThl Haj OOLIM
MPOAYKTOM/pEIICHHEM;



6. IlpeacraBisaTh myOJIMYHO pe3yabTaThl MHIUBHUIYaIbHON U IPYNIIOBON JAEATEIbHOCTH, KaK
nepes 3HaKOMOM, TaK W Tiepel He3HAKOMOU ayTMTOPHEH; — MmoAOUpaTh MapTHEPOB IS ISTOBOM
KOMMYHHKAIIH, UCXOJIs1 ©3 COOOPaXEHUN Pe3yJIbTATUBHOCTH B3aUMOJICHCTBHSA, a HE JIMYHBIX
CHMIIaTHI;

7. BocripuHUMAaTh KPUTHUYECKUE 3aMEYaHUs KaK PECypc COOCTBEHHOT'O Pa3BHUTHUS;

8. TouHo u emMko (pOpMyIMPOBATh KAK KPUTUUYECKHE, TAK U 00OPUTENIbHBIE 3aMEUaHuUs B aJIpec
APYTUX JIIO/IEH B paMKax AeJI0BOi 1 00pa30BaTeIbHOM KOMMYHHKAIIUU, H30€ras Ipyu 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CYXKICHHUU.

Ilpeomemmnuie:

B pe3ynbrare u3ydyenus yaeOHOro nmpeamera «XuMuUs» Ha YpOBHE CPEIHEr0 001Iero
00pa3oBaHMs BBITYCKHUK Ha YIITyOJIEHHOM YPOBHE HAYUUTCS:

— PacKpbIBaTh Ha IPUMEPAX POJIb XUMHUHU B (POPMUPOBAHUN COBPEMEHHON HaYy4YHOM KapTHHBI
MHUpa U B IPAKTUYECKOHN AEATEIbHOCTH YEJIOBEKA, B3AUMOCBSI3b MEX 1Y XUMUEH U IPYrUMHU
€CTECTBCHHBIMU HayKaMH;

— COMNOCTaBJIATh UCTOPUUYECKUE BEXH PA3BUTHS XUMHH C UCTOPUUECKUMHU [IEPUOJAMH PAa3BUTHS
IIPOMBIIIJIEHHOCTH ¥ HAYKHU AJI IPOBEJCHUS aHAIN3a COCTOSIHUSA, ITyTEH pa3BUTHS HAYKU U
TEXHOJIOTHI;

— aHaJIM3UPOBATH COCTAB, CTPOCHHUE U CBOMCTBA BEILIECTB, IIPUMEHSS II0JI0KEHHUSI OCHOBHBIX
XUMHUYECKUX TEOPH: XUMUUECKOI0 CTPOEHUS OpraHndeckux coenunenuit A. M. bytieposa,
CTPOCHMSI aTOMa, XUMUYECKOHN CBS3H, MIEKTPOJIUTUIECKON AUCCOLUALMH KMCIOT, OCHOBAaHUN U COJIEH,
a TaK)Ke yCTaHABJIMBATh IPUUYMHHO-CJIEICTBEHHBIE CBS3U MEXK/y CBOICTBAMU BEILIECTBA U €r0
COCTaBOM M CTPOEHUEM;

— MPUMEHSATH NPaBUJIa CUCTEMATHUECKON MEXTyHAPOIHON HOMEHKJIATyphl KaK CpeacTBa
pa3nuyeHus U UICHTU(UKAIIMI BELECTB [0 UX COCTaBY U CTPOEHUIO;

— COCTAaBJIATh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (POPMYJIbl HEOPraHUUECKUX U OPraHUYECKUX
BEIIIECTB KaK HOCUTeNeH nH(pOopMaIK O CTPOSHUH BEIIECTBA, €r0 CBOMCTBAX U MPUHAIJIEKHOCTH K
OIIpEAEIIEHHOMY KJIacCy COSIMHEHMI;

— 0OBSACHATH MPUPOAY U CIIOCOOBI 00pa30BaHUS XUMUYECKOM CBSI3U: KOBAJIEHTHOM (ITOJIIPHOM,
HEMNOJIIPHON ), HOHHOW, METAJUIMYECKOM, BOJOPOIHOM € LIENbIO ONPEAEIECHUS XUMUYECKON aKTUBHOCTH
BELIECTB;

— XapakTepu30BaTh (PU3NUYECKHUE CBONCTBA HEOPTAHUYECKUX U OPraHUYECKUX BELIECTB U
YCTaHABIIMBATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAJUIMUECKOM PEIIeTKH;

— XapaKTepU30BaTh 3aKOHOMEPHOCTH B U3MEHEHNN XUMUUYECKUX CBOWCTB IIPOCTHIX BEIIECTB,
BOJIOPOJHBIX COEAMHEHUMN, BBICIIMX OKCHUJOB U THIPOKCHUJIOB;

— NPUBOJUTH IPUMEPBI XMMUUECKUX PEAKIIUN, PACKPBIBAIOIINX XapaKTEPHbIE XUMUYECKUE
CBOMCTBAa HEOPTraHUUECKUX U OPTaHUYECKUX BELIECTB U3yUYEHHBIX KIACCOB C LIENBIO0 UX
UACHTUDUKAIMU U 00BSICHEHHs 00J1aCTH TPUMEHEHUS;

— ONPEIENATh MEXaHU3M PEaKIIUU B 3aBUCUMOCTH OT YCJIOBUM MPOBEIEHUS pEaKIIUU U
IIPOrHO3MPOBATh BO3MOYKHOCTD ITPOTEKAHUSI XMMUUYECKUX PEAKLIUH HA OCHOBE THUIIA XMMHUYECKOH CBS3U
1 aKTUBHOCTH PEareHTOB;

— yCTaHaBIIMBaTh 3aBUCUMOCTb PEAKLIMOHHOM CITOCOOHOCTH OPraHMYECKUX COCTUHEHUHN OT
XapakTepa B3auMHOTO BIIMSHUS aTOMOB B MOJIEKYJIAX C LI€TbI0 MPOrHO3UPOBAHMSI POTYKTOB PEaKIUu;

— YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMK U CMEILEHUS XUMHUECKOTO
paBHOBECHSI OT Pa3INYHBIX (PAKTOPOB C LEIbIO ONMPEAETICHHS ONTUMAIBHBIX YCIOBUH MPOTEKAHUS
XUMHUYECKUX TPOLIECCOB;

— YCTaHAaBIIMBATh T€HETUYECKYIO CBSI3b MEX/1Y KJacCaMU HEOPraHMYECKUX M OPraHU4YeCKUX
BEIIECTB /1151 000CHOBAHUS MPUHIUITHAIBHOW BO3MOXHOCTH MOJTyYEHHUsI HEOPTaHUUECKUX U
OpPraHMYECKUX COEAMHEHUH 3aJaHHOTO COCTaBa U CTPOCHMUS;

— noa0MUpaTh peareHThl, YCIOBUS U ONPEACIATh MPOAYKThI PEaKLUi, TO3BOJISIOIINX
peann30BaTh J1a00OpPaTOPHBIE U MPOMBIIUIEHHBIE CIIOCOOBI TOTY4YEHHUS BaXKHEHIINX HEOPTaHUUECKUX U
OpPraHUYECKUX BEILECTB;



— OIpEACIIATh XapaKTep Cpelbl B pe3yJIbTaTe TUAPOIN3a HEOPraHUYECKUX U OPraHUYeCKUX
BEUICCTB U IPUBOJUTH IIPUMEPBI THIPOJIN3a BEIIECTB B TIOBCEIHEBHOM )KM3HU Y€I0BEKa,
OMOJIOTHYECKUX OOMEHHBIX MPOIECCAX U MPOMBIIIJICHHOCTH;

— HNPUBOJAUTH IIPUMEPBI OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLIUI B IIPUPOLE,
IIPOU3BOJCTBEHHBIX IIPOLIECCAX U KUZHEACATEIBHOCTA OPraHU3MOB.

— 000CHOBBIBATh MPAKTHUECKOE UCIIOIb30BAHUE HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB U
UX peakUuii B IPOMBILIEHHOCTH U OBITY;

— BBIIIOJIHATh XUMUYECKUHN SKCIIEPUMEHT 110 PACIIO3HABAHUIO U ITOJIYYEHUIO HEOPraHUYECKUX U
OpPraHUYECKUX BELIECTB, OTHOCALIMXCS K Pa3IMYHbIM KJIACCAM COCUHEHUN, B COOTBETCTBUU C
[IpaBUJIAMHU U IpUeMaMu 0e30IacHOM paboThl ¢ XMMUYECKUMU BEILIECTBAMHU U JJAOOPaTOPHBIM
00opyIOBaHUEM;

— IPOBOJUTH pacyeThl HA OCHOBE XMMHUUYECKHX (POPMYII U YpaBHEHUI peakLuil: HaX0XkIeHUE
MOJIEKYJISIPHOM (hOPMYITBI OPraHUYECKOTO BELIECTBA MO €r0 MIIOTHOCTH U MaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIMX B €0 COCTAB UJIM 10 MPOJAYKTaM CrOPaHUsS; pacdeThl MACCOBOM 0 (Macchl)
XUMHUYECKOI'0 COEJUHEHHS B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBA BELLIECTBA) IPOIYKTOB
peaKIMy, €CIIM OJHO U3 BELIECTB AaHO B U30BITKE (MMEET IPUMECH); pacyeThl MaCCOBOM MU
00BEMHOM JI0JIH BBIX0/1a MPOYKTA PEAKIIUU OT TEOPETHUECKH BOZMOXKHOTO; PACYETHI TEIUIOBOTO
s deKTa peakiiy; pacyeTbl 00bEMHBIX OTHOILEHHH Ia30B IPU XUMUYECKHUX PEaKIUsIX; PaCUEThI
Macchl(00beMa, KOIMYEeCTBA BEIIECTBA) IPOAYKTA PEaKIMH, €CIIM OJHO U3 BEUIECTB JaHO B BUJE
pacTBopa ¢ OIPEEICHHON MacCOBOM [10JIEH paCTBOPEHHOTI'O BEIIECTBA;

— MCIIOJIb30BaTh METO/Ibl HAYYHOI'O IIO3HAHUS: AHAJIN3, CHHTE3, MOJICIUPOBAHNE XUMHUIECKUX
IIPOLIECCOB U SIBJICHUH NP PEIIEHUH YueOHO-HCCIeI0BaTeNbCKUX 3a/1a4 110 U3YUYEHHUIO CBOUCTB,
CIIOCOOOB MOTYYSHHS U PACTIO3HABAHUS OPTaHHYECKUX BEIIECTB;

— BJIAJICTh [IPaBUIIAMH O€3011aCHOI0 OOpAIIEHUs C AKUMH, TOPIOUYUMH U TOKCUYHBIMU
BEIIECTBAMH, CPEICTBAMU OBITOBOM XHUMHUU;

— OCYILIECTBJIATh TOMCK XUMHUUECKON HH(OpMaIMK IO Ha3BaHUM, HAECHTH(PHUKATOPaM,
CTPYKTYpPHBIM (hOpMYyJIaM BELIECTB;

— KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH XUMUUYECKYI0 HH(POPMAIUIO, COJAEPIKAIILYIOCS B
COOOIIEHHUSAX CPEJICTB MaccOBOI HH(popMaIy, pecypcax MIHTepHeTa, HAydYHO-TIOMYJISIPHBIX CTAaThAX C
TOYKH 3PEHUS €CTECTBEHHOHAYYHOW KOPPEKTHOCTH B LIEJISAX BBISBIECHUS OLIMOOYHBIX CYKIECHUHN U
(bopmMHpoBaHUs COOCTBEHHOW MO3ULINY;

— HaxoJIUTh B3aUMOCBSI3U MEXY CTPYKTYpOi U (QyHKIMEH, IPUUUHOMN U CIEeICTBUEM, TEOpUEN
U paKTaMy IpU aHAJIU3€ MPOOJIEMHBIX CUTYAIMIl 1 000CHOBAaHUM MPUHUMAEMBIX PEIIEHUI Ha OCHOBE
XUMHYCCKHUX 3HAHHI;

— NPEJCTaBIATh MyTU PELICHUs TI00aTbHBIX TPOOJIEM, CTOSALIMX Mepesl YeT0BEYECTBOM, U
IIEPCIEKTUBHBIX HAIIPaBJICHUI PA3BUTHS XUMUYECKUX TEXHOJOTHUHA, B TOM YHCIIE TEXHOJIOTUN
COBPEMEHHBIX MAaTEPUAJIOB C Pa3IMYHON (YHKIIMOHATBHOCTHIO, BO30OHOBIISIEMbIX HCTOYHUKOB ChIPbS,
nepepadboTKU U yTUIN3ALUHU POMBIIUIEHHBIX U OBITOBBIX OTXO0/I0B.

BbinyckHUK Ha yri1y0JIeHHOM YPOBHeE MOJIYYUT BO3MOKHOCTH HAYUYUThCH:

1. ®opmynurpoBath ek UCCIEIOBAHNSA, BBIIBUTATh U IPOBEPATH SKCIEPUMEHTAIBHO I'UIIOTE3bI
0 XMMHYECKHMX CBOMCTBAxX BEIIECTB HAa OCHOBE MX COCTaBa U CTPOCHHUS, UX CIIOCOOHOCTH BCTYIATh B
XUMHUYECKHUE PEAKIINH, O XapaKTEPE U MPOAYKTaX Pa3IMUHbIX XMMHUECKUX pPEaKLINi;

2. CaMOCTOATENBHO MJIAHUPOBAThH M MTPOBOIUTH XUMHUYECKHIE YIKCIIEPUMEHTHI C COOITIOICHHEM
npaBuiI 0€30MMacHON PabOTHI C BEIIECTBAMU U Ja0OpaTOPHBIM 000pYI0BaHHEM;

3. HMHTepripeTnpoBaTh TaHHBIE O COCTaBE M CTPOSHHUH BEUIECTB, MOJYUYECHHBIE C TOMOIIBIO
COBPEMEHHBIX (PU3UKO-XUMUYECKUX METOJIOB;

4. OnuceIBaTh COCTOSIHUE AJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAaHTOBO-MEXaHUYECKHUX
MPEJCTAaBICHUN O CTPOCHUU aToMa il OOBSICHEHUS pE3yIbTaTOB CIIEKTPAILHOTO aHAIN3a BEILECTB;

5. XapakTepu3oBaTh pojib a30TOCOJEPHKAIUX I'ETEPO UKINIECKUX COCIUHEHUN U
HYKJICMHOBBIX KHCJIOT KaK BaKHEUIITNX OMOJIOTUYECKU aKTHBHBIX BEIIECTB;



6. HpOFHOSI/IpOBaTb BO3MOXHOCTDH IMPOTCKAHUA OKHCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ,
JICKAIMX B OCHOBE IIPUPOJHBIX U ITPOU3BOACTBCHHEBIX ITPOLICCCOB.

4. Conep:xkanue y4eOHOro mpeaMeTa « XUMHUsD> HA YIJIy0JJeHHOM YPOBHE CpeHero oo1ero
o0pa3zoBaHus

e TeopeTrnyeckne OCHOBbI XUMHH.

Crpoenue BemecTBa ATOMHO-MOJIEKYJSIPHOE YydeHHME. BemiectBa MOJEKYJISIpHOrO U
HEMOJIEKYJISIPHOTO cTpoeHusl. KauecTBeHHBIM M KOJIMYECTBEHHBIM COCTaB BewiecTBa. MousipHas U
OTHOCHUTEIIbHAsl MOJIEKYJIIpHas Macchl BellecTBa. MoibpHasg J0JI1 M MaccoBas JOJSA JJIEMEHTA B
BelectBe. Ctpoenue atoma. Hykmuasl. M3otomnbl. JlepexT macchl. Tumsl paguoakTUBHOIO pacHaja.
TepmosinepHblii cuHTE3. OTKpBITHE HOBBIX XMMMUYECKHUX D3JIEMEHTOB. SnepHble peakuuu. Turbl
SIEPHBIX peakuuid: JeneHue U cuHTe3. CKOpOCTh peakiuu paJuoakTUBHOro pacnana. [lpumenenue
PaZMOHYKIIUJOB B MequuuHe. MeTosl MeueHbIX aToMoB. [IpuMeHeHHe pajnOoakTUBHBIX HYKIUIOB B
reoxpoHosorud. CoBpeMeHHass MOJelb CTpoeHus aroma. KopmycKyJsipHO-BOJHOBBIE CBOMCTBa
anektpoHa. IlpeacraBnenue o kBaHTOBOM MexaHuke. CooTHomenue ne bpoing. Ilpunnun
HeonpeaenenHoctu ['eiizenOepra. [lonstue o BomHOBOW (yHkiuu. KBaHToBble umcia. AToMHas
opbutanb. Pactipenenenne 3JeKTPOHOB MO SHEPreTUYECKUM YPOBHSM B COOTBETCTBHUU C MPUHIIMIIOM
HauMEHbLIeH 5SHepruyu, npaBwioM XyHaa u npuHuunoMm [laynu. OcoOGeHHOCTH —CTpOEHUs
SHEPreTUIECKUX YPOBHEH aTOMOB d-371€MEHTOB. DJIeKTpoHHAs: KoH(urypanus atoma. Knaccudukanums
XUMHYECKUX JJIEMEHTOB (s-, P-, d-, /-3JeMeHThI). DICKTPOHHBIC KOH(MUTYPAIMU MOJOXKUTEIbHBIX U
OTpULATENbHBIX HMOHOB. OCHOBHOE M BO30YKJIEHHBIE COCTOSIHUSI aTOMOB. BalleHTHBIE AJIEKTPOHBI.
[lepuonnueckuii 3akoH. OpMyJIMPOBKA 3aKOHA B CBETE€ COBPEMEHHBIX IPEJICTABICHUN O CTPOCHUHU
atoma. MupoBo33peHuYeckoe M Hay4yHoe 3HaueHue Ilepumonmueckoro 3akona /[[. M. Menneneesa.
Paguyc aroma. 3akOHOMEPHOCTH B U3MEHEHUH CBOWCTB NPOCTHIX BELECTB, BOJOPOAHBIX COEAUHEHNH,
BBICIIMX OKCHUJIOB U TMJIPOKCHJIOB B MEPUOJAX U TpyMIax. DIEKTPOOTPULATEIbHOCTh. XUMHUYECKas
CBSI3b. DJIEKTPOHHAsI PUPOJAa XUMHUUYECKOU CBsI3U. Buapl xuMndeckon cBsi3u. KoBaneHTHas CBA3b U €€
XapaKTePUCTUKU (SHEprusi CBS3M, JJIMHA CBS3M, BAJICHTHBIN Yroj, KpaTHOCTb CBSA3H, IOJIIPHOCTb,
nonsspuzyemocts). KoBaneHTHass HenossipHas W mojispHas cBsA3b. OOMEHHBII U JOHOpHO-
aKIENTOPHBIH MEXaHW3Mbl O00pa30BaHMs KOBAJCHTHOM MOJISpHON CBsA3U. ['eoMeTpust MOJEKYIbI.
JIunoJIbHBIA MOMEHT CBSI3H, JTUIOJIBHBIA MOMEHT MOJIeKY bl MoHHas cBsi3b. OTiiMune MeX1y HOHHOM
U KOBAJICHTHOW CBs3bl0. Merammndeckass cBs3b. BomopoaHas cBs3p M €€ BIMSHHME Ha CBOWCTBA
BEIIECTBA. MEXMONIEKYJIApHbIE B3auMoneucTBUs. [IoHATHE O CynpaMONEKyJISIpHOW XUMUMU.
ArperatHble cocTosiHUS BeulecTBa. ['a3pl. ['a3oBble 3akoHBl. YpaBHeHue Knalinepona—Menneneesa.
3akoH ABoraapo. 3akoH OOBEMHBIX OTHOIIeHWH. OTHOCUTENbHAs TUIOTHOCTH Ta3oB. CpemHss
MoJsipHast Macca cMecu. CTpoeHHe TBEpIbIX TeNl: KpUCTALIMYECKHEe U aMOop(dHbIe BemecTBa. THIbI
KPUCTAJIMYECKUX pEIIeTOK: aTOMHas, MOJIeKyJspHasi, HOHHas, Meraumuyeckas. [lonstue 00
JJIEMEHTapHOU s4delike. Pacuer 4ducina HMOHOB, COAEpPIKAIUXCA B DJJIEMEHTAapHOW s4yeiike. MoHHbIE
paguychel. OmnpeaeieHne METATHISCKOTO pajnyca. 3aBUCUMOCTh (PM3MUECKUX CBOMCTB BEIIECTBA OT
TUIA KpUCTAJUTMYEeCKO# perieTkd. [Ipuunnel MHOrooOpa3us BemiecTB. COBpeMEHHbIE MPEACTaBICHUS
O CTPOEHUU TBEPJBIX, )KUIKUX U ra3000pa3HbIX BEIIECTB.

Jlemoncmpayuu.

1. O6pa31bl BelecTB MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSI.

2. Bosronka noja.

3. Moaenu MOJIEKYII.

Kpucrannmueckue pemetku. OCHOBHBIE 3aKOHOMEPHOCTH INMPOTEKAHHUS XMMHMUYECKHUX pEeaKLIui
Knaccudukanus XUMHYECKUX pEaKIUil MO pa3jiMyHbIM IpHU3HAKaM CpaBHEHHA. [ OMOreHHbIE U
rereporeHHsle peakuuu. Knaccugukarus no 3Haky TermioBoro s¢ggexra. OOpatumbie 1 HEOOpaTUMbIE
peakuuu. Katanutuueckue n HeKaTAIUTUYECKUE peakuuu. Peakiuy ¢ uaMeHeHueM u 6e3 M3MeHEeHus
CTENIEHH OKMCIIEHHUS DJIEMEHTOB B COCIMHEHUSAX. ODHEPreTHMKa XUMHYECKMX peakuui. TemnoBoi
3¢ (deKT XuMUYeCKOl peakuuu. DHIO0TEPMUUECKHE U 3K30TEepPMUYECKHE peaklUU. TepMOXUMHYECKHE
ypaBHeHHs. Temora oOpa3oBaHUs BellecTBa. 3aKOH l'ecca W CIEACTBUS W3 HEro. DHEpPrus CBA3H.
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[lonatne o BHyTpeHHeW OdHepruM U OSHTambnuu. [loHarue o0 osHTpornmu. Bropoil 3akoH
tepmoanHamukn. Dopmyna boneimana. Oueprusi [mb0Oca W KpUTEpUM CaMONPOU3BOJIBHOCTH
XUMUYEeCKON peakuuu. OOpaTuMble peakuumu. XuMHu4Yeckoe paBHOBecwe. KoHcTaHTa paBHOBecCHS.
[Mpunuun Jle Illatenbe. PaBHOBECHBIE COCTOSIHUSI: YCTOMYMBOE, HEYCTONMYHMBOE, Oe3pa3inyHOE.
CMermieHue XUMHUYECKOTO PABHOBECHS TMOJA JCHCTBUEM pa3IMYHBIX (PAKTOPOB: KOHIICHTPALUHU
pEareHToB WM MPOAYKTOB pPEAKLUWH, [ABICHUs, TeMmuepaTrypbsl. Poilb cMenieHuss paBHOBECHS B
TEXHOJOTrM4eckux mnpoueccax. CKOpOCTh XMMMYECKUX PpEaKLUi, €€ 3aBUCUMOCTb OT Pa3INMYHbIX
(hakTOpOB: IPUPOJIBI PEarupyrOUINX BEHIECTB, KOHIEHTPALMU PEarupyoolluX BElIeCTB, TEMIIEPATYPBI,
HaJIM4usl KaTalu3aTopa, IUIOIIAJU MOBEPXHOCTH PEarupyrolux BelecTB. Peakuuu roMOoreHHble U
reTepOreHHble. JIEMEHTApHbIE peakuuu. MexXaHu3M peakuuu. AKTHUBUPOBAHHBIA KOMIUIEKC
(mepexoHOE COCTOSIHUE). 3aKOH JeMCTBYIOIMX Macc. KOHCTaHTa CKOpPOCTH peakiuH, €€
pa3MmepHocTh. CKOpPOCTh peakuuu paguoakTuBHOro pacmnana. Ilepuon nmomypacnaaa. 1lpasuno Banr-
TI'od- ¢a. Ilonstue 06 sHEpruM aKTUBALMU M OO0 PHEPTETHUECKOM Mpoduie peakuuu. YpaBHEHUE
Appenunyca. Katanu3zatopsl U Kataau3. JHEprus akTUBALUU KaTAIM3UPYEMON 1

HEKaTaIU3upyeMol peakiuu. AKTUBHOCTb M CEJIIEKTMBHOCTh KaTaiu3aropa. ['oMOreHHbIl u
reTeporeHHbIN Karanu3. ['oMoreHHslil kaTanu3 B ra3oBoil ¢aze. Karanuruueckoe OKHCIEHUE YrapHOTO
raza B KOHBEpPTEpax BBIXJIONHBIX TIa30B B aBTOMOOWIAX. Poib Karaau3aTopoB B IpUpOJE U
MIPOMBIIIJICHHOM ITPOu3BOACTBe. DEPMEHTHI KaK OMOJIOTHYECKHE KaTaTnu3aToOPhI.

Jlabopamopnvie onvimoi.

1. Katanutuueckoe pa3inokeHue MepoKCcHia BOJOPOaa.

PactBopbl CrniocoObl BBIpaKEHHsI KOJIMYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas J0Jis
pacTBOPEHHOr0 BellecTBa (MPOLEHTHAs KOHIEHTpallus), MOJSpHas KOHIeHTparus. TutpoBaHwue.
PactBopenne kak ¢usmko-xumudeckuii mporecc. Kpucrammoruaparel. JlHCIIEpCHBIE CHCTEMBI.
Konnounnsie pactBopbl. WctunHble pacTBOphl. JlucmepcHas ¢a3za U AMCIEPCHOHHAs cpefa.
Cycriensun u osmynbeud. 3omu u rend. Omnanecuenius. Oddext Tunnama. Koarymsmus.
Cenumentanus. Cunepesuc. Peakiny B pacTBOopax 3J1€KTpOJIUTOB. KauecTBEHHBIE PEAKIIMM HA HOHBI B
pactBope. KHUCIOTHO-OCHOBHBIE B3aUMOAEWUCTBUS B  pacTtBopax. AmdotepHocTs. MoHHOE
npousBeneHue Bojbl. Bomopoansiii mokazarens (pH) pactBopa. CuiibHbIE U cllaOble DJIEKTPOJIHTHI.
Pacuet pH pacTBOpoB CUIBHBIX KHCIIOT U Ienodeil. KoHCTaHThI uccoruanuy cinadblX 3JIeKTPOIUTOB.
CBsi3p KOHCTaHTBI W CTENEHW AuccolManuu. 3akoH pasBeneHus OctBanbaa. Peaknuu HOHHOTO
obmeHa. IloaHble M cOKpallleHHble HOHHBIE ypaBHeHMs. ['maponu3 coneil. ['maponns mo kaTuoHy, mo
aHUOHY, 10 KaTHOHY M IO aHUOHY. Peakuus cpelnbl pacTBOpOB COJEH: KHUCJIOTHAs, IEIOYHAs M
HeifrpanbHas. [lonHblil HeoOpaTuMeli THaponu3. [lonyuenne peakuueld THAPOINU3a OCHOBHBIX COJIEH.
[TonsTre o mporonuTnyecko teopun bpencrena—IJloypu. IloHsTHE O TEOPUM KUCIOT U OCHOBaHUI
JIptouca. 3HaueHue TUAPOIU3a B OMOJIOTMYECKUX OOMEHHBIX Ipoueccax. IlpumeHenue ruapoinsa B
MPOMBIIITIEHHOCTH. PaBHOBecMe MeXIy HaCBIIEHHBIM pacTBOpoM M ocaakoMm. IlpousBenenue
pPacTBOPUMOCTH.

Jlemoncmpayuu.

1. Onpenenennie KUCIOTHOCTH CPEbI PY OMOIIM HHIUKATOPOB.

2. Ddpodext Tunpans.

3. OOpa3oBaHue KOMIUIEKCHBIX COEMHEHUH MEePEX0HBIX METAUIOB.

Jlabopamopnvie onvimul.

1. Peakiiuu HOHHOTO OOMEHa.

2. CBoiiCTBa KOJUIOUIHBIX PACTBOPOB.

3. 'maponus coneil.

4. ITonyyeHne u CBOMCTBA KOMIUIEKCHBIX COEMHEHUI.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE TpoIiecChl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLIUU.
Tunbl OKUCIUTENBHO-BOCCTAHOBUTENBHBIX peakiuii. OKUCICHUE U BOCCTAHOBIICHUE. OKHUCIUTENN U
BOCCTAHOBUTENIU. METO/ 3JEKTPOHHOTO M 3JEKTPOHHO-WOHHOro Oananca. IloBeneHue BemiecTB B
cpegax ¢ pasHeiM 3HadeHuem pH. Ilepmanranar kamus Kak OKUCIUTENb. OKHCIUTENBHO-
BOCCTAHOBUTENIbHBIE PEAKLIIMU B NPUPOJE, MPOU3BOJACTBEHHBIX MPOLECCAX M KUZHEAESITEIbHOCTU
opranu3MoB. ['ambBaHWYecKuil 37eMeHT (Ha mpumepe ieMeHTa Jlanuast). XuMUdecKkue MCTOUYHUKHU
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TOKa: TaJlbBaHUYECKHE DIIEMEHTBI, AKKyMYJISATOpbl W TOIUIMBHBIE 3ieMeHThl. Dopma 3amnucu
XMMHYECKOTO0 MCTOYHMKA TOKa. CTaHAApTHBIN BOJOPOIHBIN 31eKTpoJ. CTaHAapTHBIN 3IEKTPOIHBIN
noteHuan cuctembl. IloHsATHE 00 SIEKTPOABMKYIIEH CHIIE PEaKIUH. DJIEKTPOXUMHUYECKHH DI
HaNpsDKeHUH (aKTUBHOCTH) METAJIOB (Psil CTaHAAPTHBIX 3JIEKTPOJHBIX MOTeHIManoB). Hampasnenue
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX ~peakUuil. DJEKTPOJU3 paciylaBOB M  BOJHBIX PacTBOPOB
ANEKTPOJIUTOB (KUCIOT, mienoueid M cojeil). 3akoHsl s3iekTponu3a. [lpakTuueckoe npumeHeHHE
JJIEKTPOJIM3a Ul TOJYYEHHs IIEIOYHBIX, IICJIOYHO3EMENbHBIX METAUIOB U amomuHusd. Kopposus
METAJIJIOB: CIIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UHU.

Hemoncmpayuu. B3aumoaeicTBue nepMaHranaTta Kajuus ¢ CyJab(UTOM HaTPHUs B Pa3HBIX Cpeaax.

® OCHOBBI OPraHNY€eCKOl XUMHUHU

OcHOBHbIE MOHATHS OpraHuyeckod xumuu llosiBneHue u pa3BUTHE OPraHMYECKOM XUMHUHU KaK
Hayku. [IpeaMer u 3a1a4un OpraHnyecKo XuMunu. MecTo ¥ 3HaueHUEe OPraHUYECKON XUMUU B CUCTEME
€CTECTBEHHBIX HayK. B3anMMOCBsS3bp HEOpPraHMYeCKHMX M OpraHudeckux BemecTB. OcoOeHHOCTH
OpraHUYecKUX BellecTB. [IpuunHbl MHOro0Opa3us opraHM4ecKkux BemecTB. OpraHu4ecKue BELecTBa
B MpUpOJie. YTJIEPOIHBIN CKEJIET OPraHu4eCKOl MOJIEKYJbl, €r0 TUIIbl: HUKINYECKHUE, allUKINYECKUE.
KapOouukinnyeckue u reTepoluKIndeckie ckenerbl. KpaTHOCTh XMMHUYECKOM CBSA3M (BHJIbI CBSI3EH B
MOJIEKYJIaX OPTaHUYECKUX BEILECTB: OJWHAPHBIC, JBOMHbBIC, TPOWHbIE). MI3MeHeHue sHepruu cBsizen
MEXJ1y aTOMaM{ YIJepoja IpHU YBEIMYEHUU KpPAaTHOCTU CBs3U. HachllleHHbIE M HEHACHILICHHbIE
COEIMHEHUS. DIEKTPOHHOE CTPOCHUE U XMMHUYECKHE CBSI3U aToma yriiepojaa. [ ubpuansanuss aTOMHBIX
opOuTanel, ee THIBI JUIsl OPTaHUYECKUX COeAMHEHUIt: sp3 , sp2 , sp. OOpa3oBaHue cT- U p-CBs3EH B
MOJIEKYJIaX OPraHMYECKUX coeAuHEHHH. [IpocTpaHCTBEHHOE CTpOEHUE OPraHUYEeCKUX COEAMHEHUH.
XHUMHYECKOE CTPOCHHE KaK IOPANOK COCIUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO MX BAJCHTHOCTH.
OCHOBHBIE TIOJIOKEHUSI TEOPUH XUMHUECKOTO CTPOEHHUS OpraHMYecKuXx coeaunenuid A. M. bytneposa.
3aBHCHMOCTh CBOKMCTB BEUIECTB OT XHMHYECKOTO CTpoeHHs Mojekya. CrpykrypHas Qopmya.
N3omepus u wuzomepsl. CTpyKTypHass M IPOCTPAHCTBEHHass wu3oMmepus. M3omepus yriaepoaHoro
ckenera. M3omepus mnonoxkeHus. MexknaccoBass m3oMmepusa. Buabsl NMpOCTPaHCTBEHHOW H30MEpHH.
OnTnueckass nzomepus. ACUMMETpUYECKUI atoM yraepoaa. OnTHdeckre aHTUNOAbl. XHUPaIbHOCTb.
XupalbHble 1 axupalbHble MOJIEKYINbI. ['eomeTpruueckas nsoMepus (1uc-, Tpanc-uzomepus). Gusuko-
XMMHUYECKHE METO/bl HCCIEJ0BaHUs CTPOCHUS M PEAKUHOHHOM CHOCOOHOCTH OpPraHWYeCKHUX
coequHennil. Cnektpockonust SAMP, wmacc-cnektpoMerpusi, HH(ppaKpacHas CHEKTPOCKOIHS.
ONEKTPOHHOE CTPOEHUE OPraHMYEeCKUX BEIIECTB. B3auMHOE BIMSHHME aTOMOB W TPYINIl aTOMOB.
OnexTpoHHble 3¢ dexTel. MHaykTuBHBIN U Me3oMepHbl 3¢ dekTsl. IlpencraBnenne o pe3oHaHce.
Knaccudukanus oprannyeckux BeriecTB. OCHOBHBIE KJIACChl OpraHUYecKuX coequHeHui. [TpuHumnb
KJIacCU(pUKaLUU OpraHuyeckux coeauHeHui. [Tonsrue o ¢pyHkumronansHol rpymnmne. Kiaccudpukanus
OpPraHUYECKUX COeIMHEHUN MO (PYHKIMOHANBHBIM rpynmnaM. ['omonorus. I'omonoru. 'omonoruyeckast
pasHocTh. ['omonornueckue psagpl. HomeHknaTypa opraHmyeckux BemecTB. MexayHapoaHas
(cuctematuyeckas) HOMEHKJATypa OpPraHMYECKHX BEIECTB W TMPHHLMIIBI 00pa3oBaHMs Ha3BaHUMN
OpraHMYecKux coenuHeHHil. PamnuonanbHas HoMeHkiaTypa. Kiaccudukamuss u  ocoOeHHOCTH
opranudeckux peakuuii. CriocoObl 3amucel peakiuii B opranndeckoi xumuu. Cxema M ypaBHEHHE.
VYcnoBus npoBenenus peakuuil. Knaccudukanys peakiuii opraHMu4ecKux BEIIECTB 10 CTPYKTYPHOMY
IIPU3HAKy: 3aMEUICHHE, INPUCOECIUHEHUE, OTuIeIuieHue. PeaknuoHHble LeHTpbl. llepBoHauvanbHBIE
MOHATHS O TUIMAX W MEXAHW3MaxX OPraHUYECKUX peakuuil. ['OMONUTHYECKHIT M TeTEePOTUTHUYECKHI
pa3pbIB KOBAJICHTHOM XMMHUYECKOH CBs3u. CBOOOTHO-PAUKANBHBIA U HOHHBIA MEXaHU3MbI PEaKIUH.
[TonsitTue o cBOOOMHOM paauKkane, HykJaeoduie, 3nekTpoduie, KapOokaTHOHE U KapOaHHMOHE.
OO0o3HaueHHEe MOHHBIX peakIuii B oOpraHudeckol XumuH. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaknuu B opraandeckor xumun. nentudukaims opraHudecKuX coenHeHU. [ eneTnyeckas cBsI3b
MEXy KJIacCaMH OpPraHMYeCKUX COCTUHEHU.

Jlemoncmpayuu.

Mopnenu opraHn4ecKux MOJIEKYI.

YraeBoaopoibl AKaHbl. DJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJIbl METaHa. Bp3 -
I'ubpuauszanms opburaneir atomoB yriepoaa. I'omonoruyeckuii psin u obuias Gopmyia ajaKaHOB.
Cucremarnueckass HOMEHKJIATypa ajJKaHOB M paJuKalioB. M3omepus yriiepoJHOIO CKejeTa alKaHOB.
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[Tonstne o koHbopmanusax. Ou3NYEeCKUe CBOWCTBA alKaHOB. 3aKOHOMEPHOCTH W3MEHEHUS
(U3UYECKUX CBOWMCTB. XHWMHYECKHE CBOWCTBA QJIKaHOB: Tallore- HUPOBAaHUE, HUTPOBAHUE,
JNETUPUPOBAHUE, TEPMUUECKOE Pa3IokKEHHE (IMPOJIU3), TOPEHUE KaK OJAMH U3 OCHOBHBIX HCTOUHUKOB
TerUia B MPOMBIIIJIEHHOCTH U OBITY, KaTAIUTUYECKOE OKHCIIEHUE, KPEKUHT KaK CIOCOObI MOJyuyeHUs
BOXHEUIINX COCJMHEHUII B OPraHWYECKOM CHHTE3€, H30MEpH3als Kak CIoco0 IOIydeHus
BBICOKOCOPTHOTO OeH3MHAa. MeXaHu3M peakIMi CBOOOJHOPAJAMKAIBHOIO 3aMelleHus (Ha mpumepe
XJIOpupoBaHus MeTaHa). CHHTETUYECKHE CIIOCOObI OTYYEHHUs aTKaHOB. MeTO/Ibl TOTY4YeHHUs aIKaHOB
U3 alKWiragoreHuaoB (peakuusi Brop- ma), nexapOoKCHIMpOBaHHEM COJEil KapOOHOBBIX KHUCIOT U
AJIEKTPOJIU30M PAacTBOPOB cOJIed KapOOHOBBIX KHCJIOT. HaxokneHue ankaHoB B IIPUPOAE U
IIPUMEHEHHUE aJIKAHOB.

Huknoankanel. CTpoeHne MOJIEKYyNl [HMKIOanKaHOB. OOmas ¢opMmyla IHKIOAIKAHOB.
Homenkiarypa nmknoankaHoB. M3oMepusi LIUKIOAJIKAaHOB: YIIEPOJHOTO CKEJETa, MEXKIAcCOBasd,
MIPOCTPAHCTBEHHAs (IMC-TpaHc-u3oMepusi). HanpsokeHHbIe W HeHanpspDKeHHbIE MUKIBL. Crenuduka
CBOMCTB LMKJIOAJKAHOB C MaJIbIM pa3MepoM LHKJIA. XMMUYECKHE CBOMCTBA LUKIIONPOINAHA: TOPEHUE,
peaKuuy NpucoeInHEHus (THAPUPOBAHHE, IPUCOECAMHEHUE TaJIOTEHOB, raJOr€HOBOAOPOIOB, BObI) U
LUKIOTeKCaHa: TOPEHHE, pPEeaKIUu paJAUKAIBHOTO 3aMelleHusl (XJIOpUpOBaHHE, HHUTPOBAHHE).
[TosnyuyeHune UKI0aIKaHOB U3 AJIKAHOB U IUTAJIOT€HAJIKAHOB.

AJKeHBI. DIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI ATHIICHA. sip2 -1 mbpuauzanus
opbutaneii atoMoB yriepoaa. ct- u p-Ces3u. 'omonornyeckuii psan u oOmas Gpopmyna ajike- HOB.
Homenkiatypa ankeHoB. M3oMepusi ankeHOB: YIJIEpOAHOTO CKEJIEeTa, MOJIOKEHUS KPaTHOM CBS3H,
IIPOCTPAHCTBEHHAsl (Fe€OMEeTpUYecKas H30MEpusi, WIM LHUC-TPAHC-U30MEpHs), MEKKIAcCOoBasl.
@dusnyecknue CBOICTBA aJKeHOB. XHMHUYECKHE CBOWCTBAa alKeHOB. Peakiuu »IeKTpoPHIbHOTO
NPUCOCTUHEHUST KaK Crocod ToiydeHHus (YHKIHMOHAJIBHBIX IPOM3BOTHBIX  YIIIEBOJOPOJIOB:
TUAPUPOBAHUE, TAIOT€HUPOBAHUE, THAPOTAIIOTEHUpPOBA- HUE, TUJpaTalus ajkeHOB. MexaHusm
ANIEKTPO(UITBHOTO MpHCcOoennHeH s K ankeHaM. [IpaBuino MapkoBHUKOBA U €ro OOBSCHEHHE C TOUYKH
3peHusi DIEKTPOHHOH Teopuu. PaaukanbHOe TMpHCOEAMHEHHE OpOMOBOIOpPOJIAa K allKeHaM B
MPUCYTCTBUM Tepekuceil. B3aumogeiicTBue ankeHOB ¢ OpoMOM W XJIOpPOM B Ta3oBoi ¢ase mpu
BBICOKOW Temmeparype uiau Ha cBery. OKHCIEHHME aJKEHOB: T'OpPEHHME, OKHCIIEHHE KHCIOpOJIOM B
npucyrctBun xjopugos namnaaus (II) m meau (II) (Bakep-mpouecc), OKHCIEHME KHCIOPOAOM B
MPUCYTCTBUM cepedpa, OKHCIEHUE TOpSYMM TOJKUCICHHBIM pacTBOPOM II€pMaHraHara Kalus,
OKHCJIGHHE TIepMaHraHaToM Kanusi (peakuusi Barnepa), o3oHupoBaHue. KadecTBeHHBbIE peaklvy Ha
IBOMHYIO CBsi3b. [IpoMbliieHHBIe M JTaOOpaTOpHbIE CHOCOOBI MONydeHHs alkeHoB. [lonydenue
QJIKEHOB JETHJIPUPOBAHUEM QJIKAHOB; PEaKUUeWd SIMMUHUPOBAHUS U3 CIHPTOB, TAJTOTCHAKAHOB,
nuranoreHankanoB. [Ipasumo 3aiineBa. [lonumepuzanus ankenos. [lomuMepusanus Ha KaTalin3aTopax
Hurnepa—Harra. [loaudTuieH Kak KpPYNMHOTOHHAXHBIM MPOAYKT XUMHUYECKOTO MPOU3BOJACTBA.
[IpumeHeHne anKkeHoB (ITHIJIEH U MPOMUJIIEH).

Anxanuensl. Knaccudukamus ankagueHOB MO B3aUMHOMY PAaCHOJIOKEHUIO KPaTHBIX CBS3el B
Mouiekyse. OcoOeHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOCHUS COMPSIKEHHBIX ajIKaHEeHOB.
Obmas ¢opmyna ankaaueHoB. HomeHkiatypa u u3oMmepus ankaaueHoB. Dusnveckne CBONCTBa
aNKagueHoB. XWMHYECKHE CBOWCTBA alKaJMCHOB: pEaKIUU TPUCOCAUHECHHS (THAPUPOBAHUE,
raJIorTeHUPOBAHKE), TOPEHUS U noaumepusauu. 1,2- u 1,4-IIpucoenunenue. [lonyuenue aakaaueHoB.
Cunre3 Oyramumena w3 Oyrana u stanona. [lomumepmszanus. Kayuyku. Bxmag C. B. JleGenea B
MOJIyYeHUE CHUHTETHUYECKOrO Kaydyka. Bynkanusamms kaydykoB. Pesuna. MuorooOpasue BHIOB
CUHTETHYECKUX KayIyKOB, NX CBOMCTBA U MMPUMEHEHHE.

ANKMHBL. DJEKTPOHHOE H TNPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl — alleTUJIeHa.  Sp-
I'uOpuanzanust opOutaneit atomoB yriepoaa. ['omonornuyeckuit pan u odmas Gopmyia aaKUHOB.
Homenknarypa ankuHoB. M30MepHsi alIKHHOB: YIJIEPOJHOTO CKEJETa, MOJOKEHUSI KPaTHOW CBSI3H,
MeEXKIIaccoBad. Dusndeckre CBOMICTBA aJKUHOB. XHMHYECKHE CBOWMCTBAa aJIKWHOB. Peaknuu
MPUCOSANHEHUS KaK CII0cO0 MOMyYeHUs MOJIMMEPOB U IPYTHX MOJE3HBIX MPOAYKTOB. [ uapupoBaHue.
Peaknun npucoenvHeHUs TaJOreHOB, TaJOr€HOBOJAOPOAOB, BOABI. Tpumepusanus W JUMEpU3aLMs
aneruieHa. Peaknuu 3amenieHusi. KucinoTHble CBOMCTBAa aJKMHOB C KOHIEBOW TPONHOM CBSI3bIO.
AneruieHupl. B3auMoneicTBHE  alleTUIIEHUJOB C TajloreHajdkaHamMu. [opeHue alleTwieHa.
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OxkuclieHne aJIKHHOB pacTBOPOM MepMaHraHata kanus. [lonyueHue aneruneHa muposiu3oM MeTaHa U
KapOuaHbIM MeTonoM. CHHTE3 alKMHOB alKUIMpPOBAaHUEM aneTwiuaoB. IlpuMeHeHue areTuieHa.
['openue anernieHa Kak ICTOYHUK BBICOKOTEMITEPATYPHOTO TJIaMEHU JJISI CBAPKHU U PE3KU METAJLIOB.

Apenbl. Ucropust otkpeiTus Oenzona. [lorstue o0 apomaruunHocTH. [IpaBmiio Xrokkers.
HeGen3onnueie apomaruyeckue cuctembl. COBpPEMEHHBIE NPEICTABICHHUS OO0 JJIIGKTPOHHOM U
MPOCTPAHCTBEHHOM cTpoeHun Oenzona. OOmas ¢opmyna apeHoB. M3omepuss u HOMEHKIaTypa
roMoJIorToB OeH3o0sia. M3omepust nu3aMenIeHHBIX OCH30JI0B HAa MpuUMepe KCHIoJoB. Du3uueckue
cBoiicTBa OeH3oia. XuMHuUecKHe cBoWcTBa OeH3oma. Peakiuu 3amenieHds B OEH30JBHOM SIpe
(anexTpounpHOE 3aMEIICHHE): TAJOTCHUPOBAHHE, HHUTPOBAHHE, ATKWIMPOBAHUE, AaIlMJIMPOBAHUE,
cyiabbupoBanre. MexaHU3M peakIUH 3JeKTPOPUIBLHOrO 3aMelieHus. Peakiuu NpUCOEIUHEHUS K
OcHzony (TMOpUpOBaHWE, TaJOTCHHUPOBAHUE (XJIOPDUPOBAaHHWE HA CBeTy)). Peakius ropeHus.
Oco0eHHOCTH XUMHYECKHX CBOWCTB aJKWIOEH30J0B Ha MpuUMepe Toiyosia. B3aumHoe BiusHUE
aTOMOB B MoOJIeKyJie Toiyona. lIpaBuia opHeHTAllMM 3aMECTUTENIEM B pPEaKUUiX 3aMelIeHUs,
COrjacoBaHHas U  HECOIJIACOBAHHAs  OpUEHTauusd. XJOpUpoBaHUWE Toiyosia.  OKHUCIEHHE
AIKIIOCH30JI0B PACTBOPOM TIEpMaHTaHaTa Kauus. [ aJoreHupoBaHue aaKniIOEeH30I0B B OOKOBYIO IIEITb.
HutpoBanue nutpobenszona. Ilomyuenme OeH3ona M ero romoisioroB. IlpuMeHeHHe TromoJOroB
oenzona. [loHATHE O MONMSACPHBIX apeHaxX, UX (U3HOJIOTHYECKOE JCHCTBHE HA OPraHW3M YelIOBEKa.
'eneTnyeckasi CBsI3b MEXIY pPa3iM4YHbIMHM KJaccaMHu YIJIeBOAOpoAoB. KauecTBEHHblE peaklMH Ha
HETIpeC/IbHBIC YIIIEBOAOPOAbl. [ 'alOoreHONmpOn3BOIHbIE YTIEBOJOPOAOB. JIEKTPOHHOE CTPOCHUE
raJIOr€HOMPOU3BOIHBIX YIJIE€BOAOPOI0OB. Peakiiny 3aMelieHrs rajloreHa Ha TuIpOKCUII, HUTPOrpyIIy,
LUAHOTPYNIy, aMUHOTpynny. [leficTBUe Ha TaJOreHNpPOU3BOJIHBIE BOJAHOTO U CIUPTOBOTO pPacTBOpA
mienour. CpaBHEHHE PEaKIMOHHOW CHOCOOHOCTH ajKWi-, BUHWJ-, (DeHWUI- U OCH3WITaJIOT€HUIOB.
B3auMogeiicTBue nurajgoreHaqKaHOB C MarHueM M IUHKOM. [loHATHE O MeTaIOOpraHuYEeCKUX
coeAuHEHMsX.  Marnuioprannueckue  coeauHeHuss.  PeaktuB  ['punbspa.  Hcnosb3oBaHue
raJIOT€HOMPOU3BOIHBIX B OBITY, TEXHUKE U B CHHTE3E.

Jlemoncmpayuu.

1. CocraBnenue MoJieneil MOJIEKYJ aJIKaHOB.

2. BpoMupoBaHue TeKcaHa Ha CBETY.

3. 'opeHnue MeraHa, STUIIEHA, alleTUIICHA.

4. OTHollIEHHE MEeTaHa, 3TUJIeHA, alleTUIeHa U OeH30ja K pacTBOpaM I€pMaHraHatra Kajlus U
OpoMHOH BojIE.

5. Ilonyuyenue sTuieHa peakuen AeruapaTauy 3TaHOJa.

6. [Tonmyuenue aneTuneHa ruApoIU30M KapOuia KaabIlusl.

7. OKucieHue Toayosa pacTBOPOM IepMaHraHaTa Kajus.

8. IlonmyueHue cTupona aenoJMMepU3anuell MOIUCTUPOJAa W HCHBITAHUE €ro OTHOIIEHHS K
pacTBOpy MepMaHTaHaTa Kajusl.

Kucnoponcoaepxamue opranuueckue coequnenuss Cnuptel. Knaccuduxanus, HoMeHKIaTypa u
u30Mepusi cnupToB. ['oMonmorudeckuit psa u obmas GopMylia MpereNbHbIX OJHOATOMHBIX CIIUPTOB.
dusnyeckre CBONCTBA MPEAENbHBIX OJTHOATOMHBIX CIUPTOB. BogopoaHas cBsi3b MEXy MOJIEKyJIaMu
U ee BIMSIHME Ha (PU3MUYECKHE CBOWCTBA CIHMPTOB. XMUMHYECKHE CBOICTBAa CIHUPTOB: KHUCIOTHBIE
CBOMCTBa (B3aUMOJICHCTBHME C HATPUEM Kak CIOCOO YCTAHOBJIEHHS HAJIWYUS THAPOKCOTPYIIIBI);
peaKkIMM 3aMeIleHus] TUAPOKCHIIBHOW TPYIIBl HA TaJOreH Kak CIoco0 IMOJIyueHHs] pacTBOPUTEINIEH;
MEXMOJIEKYJIIpHasT M BHYTPUMOJIEKYJsIpHas JAerujparanusi; oOpa3oBaHHE CIOXHBIX 3(HUpPOB ¢
HEOPraHMYECKUMH M OpraHMYeCKUMH KHUCIOTaMH; TopeHue; okuciaeHue okcugom weau (II),
MOJIKMCIIEHHBIM PacTBOPOM II€pMaHIaHaTa Kajusi, XpPOMOBOI CMEChIO; peaklMH YTIeBOJIOPOAHOIO
panukana. CpaBHEHHE PEAKLMOHHOM CIOCOOHOCTH NEPBUYHBIX, BTOPHUYHBIX U TPETHYHBIX
OJIHOATOMHBIX CIIUPTOB B pPEaKIMH 3aMeUIeHHs. AJKOronatbl. ['Maposnus, ajakuiaupoBaHHe (CHUHTE3
npocThIX 3pupoB 1o Bunbsimcony). Dupsl pochopubix kuciot. Pors MoHO-, 1u- U TpudochaToB B
Oouoxmmuueckux mnpoueccax. [IpoMmelnuieHHBI cuHTe3 MeTaHousa. [lomydeHue sTaHOna: peakuus
OpOXXKeHMs TIIIOKO3bI, THaparanus sTuieHa. [IpumeHenue MmertaHona U staHojia. dusnonormyeckoe
JeWCTBUE METAaHOJIA U ITAHOJIA HA OPraHM3M 4esloBeKa. MHOIroaToMHbIE CIHUPTHI. DTHIICHIIMKOIb U
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TJIUMIEPUH KaK MPEeICTaBUTENHN MPEJebHBIX MHOTOATOMHBIX CIIUPTOB, UX (pU3MUYECKHE U XMMUYECKHE
cBoiicTBa. KauecTBeHHas peakuys HA MHOTOATOMHBIE CIIUPTBI U €€ NPUMEHEHHUE Ul PAacliO3HABAHUSA
IVIMLEPUHA B COCTaBE KOCMETHUYECKUX cpencTB. CHMHTE3 IUOKCaHa M3 3TUJIICHIIUKOJNA. TOKCHYHOCTh
STUICHIIMKOMS. [IpakTndyeckoe mpUMEHEeHue STWICHIVIMKONIA U rauuepuHa. Ilpocteie 3¢upbl kak
M30MEpHI MPEeNbHBIX OHOATOMHBIX CIUPTOB. CpaBHEHUE UX (PU3UUYECKUX U XUMUYECKUX CBOMCTB CO
cnupTaMu. Peakuust pacuienaeHus IpocThiXx 3pUpoB HO0BOI0- poaoM. [lepokcuabl mpocThix 3¢upoBs,
MEPBI MPEIOCTOPOKHOCTH MPH paboTe ¢ HUMHU.

@enonpl. CTpoeHue, M30MepUs U HOMEHKIATypa (eHoJoB. B3ammHOe BiIMsSHUE aTOMOB B
MoJiekyie (enona. Puznveckue U XMMHUECKUE CBOMCTBA (peHoNa U Kpe3osoB. KucioTHbie CBOHCTBA
(eHOJI0B B CPAaBHEHUM CO CIIUPTAMU: PEAKLIUU C HAaTpUEM, TUAPOKCUIOM HaTpus. Peakunu 3ameneHus
B OCH30JLHOM KOJIbIIE (TanoreHupoBanue (OpomupoBanue), Hutpoanue). [Ipocteie 3¢upsl GpeHonoB.
Oxucnenue denonon. KauectBeHHnsle peakiuu Ha penot. [Tonyuenue dpenona. [Ipumenenue denomna.

KapOoHumnbHble coennHEHUs. ANbAETHAbl M KETOHBl. OJEKTPOHHOE U IPOCTPAaHCTBEHHOE
CTpoeHue KapOOHMIIBHOM I'pYIIIbL, €€ MOJIAPHOCTh U NojsipuzyeMocTs. Kiaccudukanus anbaeruioB u
KeToHOB. CTpoeHue NpelesibHbIX albAerufoB. ['oMosnoruueckuil psj, HOMEHKIATypa, HU30MEpus
IIpeleibHbIX aabAeruaoB. CTpoeHHE MOJIEKYJbl aleToHa. ['oMosiornueckuil psz, HOMEHKIATypa U
nzoMepusi keToHoB. OOmiast ¢popmyia MpeneiabHbIX albJAErHA0B U KETOHOB. DU3MUecKUe CBOMCTBA
dopmanpaeruia, aneraiberuaa, aneroHa. IloHATHe O KeTO-€HOJIbHOH TayToOMepHHM KapOOHMIIBHBIX
COCIMHEHMIM. XMMHYECKHE CBOMCTBA IPENEIBbHBIX ANBJICIMAOB M KETOHOB. MeEXaHHW3M peakluu
HYKJICO(UIBHOIO NPUCOEAMHEHUS IO KapOOHWJIbHOM rpymnne. Peakuuum npucOoeAMHEHUS BOJbI,
CIIMPTOB, IIMAHOBOJOPOAA W Tuapocyinbdura Hatpus. llomydyenue aneraneit u keraneid. CpaBHEHHE
PEaKIMOHHOM CIIOCOOHOCTH aJIbJIETUI0B U KETOHOB B peaKIUsAX MIPUCOETUHEHUs. Peakuy 3aMerienus
aTOMOB BOJIOpOAA IpH YIJIEpOJHOM aroMme Ha ranoreH. llonumepusauus dopmanpaeruga u
aneranpiaeruga. CHHTE3 CIHUPTOB B3aUMOJICHCTBHEM KapOOHWIBHBIX COEAMHEHUHl € pPEaKTHBOM
I'punbspa. Oxucnenve KapOOHUIIBHBIX coeauHeHHH. OCOOEHHOCTH PEAKIMM OKHCIIEHUS aleTOHA.
CpaBHeHHE OKHCICHMS ajbJETMJIOB M KETOHOB. ['mapupoBaHue. BoccraHoBieHHE KapOOHMIBHBIX
coeHeHUil B cnupThl. KauecTBeHHbIE peaklMM Ha ajbJAETHIHYIO TPYIIy (peakuus «cepedpsHOoro
3epkanay, B3aumojeictBue ¢ ruapokcugoM wmenu (II)). AnbIonbHO-KpPOTOHOBas KOHIEHCAILIUS
anpleruioB U KeroHoB. OcobOeHHocTH (opmanpaeryaa. IlomydeHne mnpenenbHBIX —albIETHI0B!
OKHCJIEHUE CIIUPTOB, rHapatanus aneruieHa (peakuus Kyueposa), okucieHueM 3THIIEHA KUCIOPOIOM
B npucyrctBun xyopuaa namnaaus (II). Ilomydenue ameroHa OKUCIIEHHMEM MpolaHoja-2 u
pa3joKeHUEeM KaJbl[MeBOW MM OapueBOMl COJMM YKCYCHOM KHCIOTHL. TOKCHYHOCTBH aJlbJI€rHJIOB.
Baxuelime npeacTaBUTeNn albJeTHAOB U KETOHOB: (hOpMaNIbJIETHA, YKCYCHBIN ajbJerujl, aleToH U
UX MPAKTUYECKOE UCIIOJIB30BaHUE.

KapOonoBeie kucinotrbl. CTpoeHME TMpeleNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT.
Knaccudpukanusa, wn3omepuss W HOMEHKJIATypa  KapOOHOBBIX  KHCIOT. OIJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTpOCHHE KapOOKCHIIbHOW rpymmbl. ['omonoruueckuit psa u obmas dopmyina
MpeleabHbIX  OJHOOCHOBHBIX  KapOOHOBBIX  KUCJIOT. Dusnyeckue CBOMCTBA  MpPeAeNbHBIX
OJTHOOCHOBHBIX ~KapOOHOBBIX KHCIOT Ha TpUMepe MYpaBbUHON, YKCYCHOH, IPOINUOHOBOMH,
MaJbMUATHHOBOW W CTEAPUHOBOW KHUCJIOT. BomopomHbie CBs3M, accomMarisi KapOOHOBBIX KHCIIOT.
XUMHUYECKHEe CBOMCTBA MpPEJENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. KucioTHble cBoiicTBa
(U3MeHeHNe OKpacKd WHIUKATOPOB, PEaKUWU C AKTUBHBIMH MeETa/lllaMHM, OCHOBHBIMH OKCHJAMH,
OCHOBAHHUSIMHU, COJSAMHK). VI3MeHeHue cuibl KapOOHOBBIX KHCJIOT NpPU BBEJICHUU JOHOPHBIX H
aKLENTOPHBIX 3amecTuTeneil. B3aumoneiicTBue KapOOHOBBIX KHCJIOT CO COMpPTaMU  (peakuus
TepuHKaIMK), OOpaTUMOCTh pPEaKLMU, MEXaHW3M peakuuu sTepudukanuu. [amoreHupoBaHue
KapOOHOBBIX KHUCJIOT B OOKOBYIO Ienb. OCOOEHHOCTH XMMHUYECKUX CBOWCTB MYpPAaBbUHON KHCIIOTHI.
[Tonmy4yeHue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKHMCJIEHHE allbJETHI0B, OKHCICHHE
MEPBUYHBIX CIUPTOB, OKUCICHHE aJKAaHOB U AJIKEHOB, TMIPOJIU30M I'€MUHAIBHBIX TPUTajio- TEHUIOB.
B3aumopeictBueM peaktuBa I'puHbsipa ¢ yriaekuciabiM ra3oM. [lomydeHne MypaBbUHOM U YKCYCHOM
KUCJIOT B TPOMBINUIEHHOCTH. [IprMeHeHne MypaBbUHONW M YKCYCHOW KHCJIOT. JIByXOCHOBHBIE
KapOOHOBBIE KUCIIOTHI: OOIIME CIIOCOOBI MOy4YeHHs, 0COOEHHOCTH XMMUYEeCKHX cBOMCTB. IllaBeneBas
U MaJIOHOBas KMCJIOTA KaK MPEACTaBUTENN JAUKApOOHOBBIX KUCIOT. CHHTE3bl HA OCHOBE MaJOHOBOIO
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spupa. AHTHAPUIBI U UMHUJBI AUKApOOHOBBIX KUCIIOT. HempenenbHble U apOMAaTH4YEeCKUE KUCIOTHI:
OCOOEHHOCTH WX CTPOCHUS M CBOWCTB. I[IpumeHeHune OCH30MHONW KHUCIOTHL. ApOMaTHYECKHE
IUKapOOHOBBIE KUCIOTHI ((praneBas, mzodpTa- neBas U TepedraneBas KUCIOTHI): MPOMBIIUICHHBIC
METOAbl TNOJy4eHHUs U npuMeHeHue. IloHATHE O THIPOKCMKAPOOHOBBIX KHUCIOTaX M HX
MPEJICTABUTENSIX MOJIOYHOM, JTMMOHHOM, SIOJIOYHOW M BHHHOW KHCIOTaxX. BrIcmime mpenenbHbIe U
HenpeaenabHble  KapOOHOBbIE  KHCIOThl. 3HAu€HHWE M IPUMEHEHHE KapOOHOBBIX  KHCIIOT.
@OyHKIIMOHAIBHBIE TPOU3BOJHBIE KAPOOHOBBIX KHCIOT. XJIOPAHTUAPUIBI U AHTHIPHIIBI KapOOHOBBIX
KHCJIOT: MOJIydyeHHe, ruapoaun3. BzaumozelicTBue XJI0paHTUAPUAOB C HYKJICO(DUIBHBIMU peareHTaMu.
[Tonmy4yenue cI0XKHBIX 3PUPOB C UCTIOIH30BAHUEM XJIOPAHTHAPHIOB U aHTUAPUIOB KUCIOT. CIOKHBIE
3¢upel. CTpoeHre, HOMEHKIAaTypa U HU30Mepusi CIOKHBIX 3(upoB. CioxHble 3QUpPbI KaK H30MEpbI
KapOOHOBBIX KHUCIIOT (MeXKiaccoBas nzomepusi). CpaBHeHHE (U3MUECKUX CBOWMCTB M PEAKIIMOHHOMN
CIIOCOOHOCTH CJIOKHBIX 3(UPOB U U30MEPHBIX UM KapOOHOBBIX KUCIIOT. ['MIpOIH3 CIOXKHBIX 3(UPOB.
CriocoObl mosryueHus! CIOXKHBIX 3(QUPOB: ATepUPHUKAINI KAPOOHOBBIX KUCIIOT, Al[JIMPOBAHUE CITUPTOB
U aJIKOTOJIATOB TIaJIOTCHAHTMPUAAMU M aHTMIPUIAMHU, aJIKUIMPOBAaHUE KapOokcuiaaT-uoHoB. CHHTE3
CIIO)KHBIX 3(upoB ¢eHonoB. CroxHbie 3PHUPBI HEOPraHMYECKUX KUCIOT. HuTporimuepus.
ITpuMeHeHue ClIOKHBIX 3()UPOB B MUILEBON U MAPPIOMEPHON TPOMBIIIIICHHOCTH. AMU/IbI KAPOOHOBBIX
KHCJIOT: TIOJIydYeHHE U CBOMCTBA Ha mpumepe aneramuja. [lonarue o HUTpHiIax KapOOHOBBIX KHCIOT.
[Muanruapunsl. Conu KapOOHOBBIX KHCIIOT, UX TEPMHUECKOE PA3JIOKEHHE B MPHUCYTCTBUU IIEJIOYU.
CuHTe3 KapOOHWIBHBIX COCTMHEHUN PA3NI0KEHHEM KaIbIIUEBBIX CONeH KapOOHOBBIX KHCIIOT.

Jlemoncmpayuu.

1. B3aumopeicTBre HaTpUs C ITAHOJIOM.

2. Oxkucnenue sta”ona okcuoM meau (II).

3. 'openue sTanona.

4. B3aumoneiictBue TpeT-0yTUIOBOrO CIUPTA C COJSTHON KUCIIOTOM.

5. Omnpenenenue aibIerHAO0B MPU MOMOIIM KaY€CTBEHHBIX PEaKIIUM.

6. Oxucnenue anbJIeru0B NepMaHraHaTOM KaJlusl.

Jlabopamopnuie onvimul.

1. CBoiicTBa ATHJIOBOTO CIIUPTA.

2. CBolicTBa IrHIepUHA.

3. CnoiicTBa (heHoma.

4. CpoiicTBa (popmanuHa.

5. CBolicTBa yKCYCHOM KUCIJIOTHI.

6. Conmu kKapOOHOBBIX KUCIIOT.

A30T- U cepoconepxkamue coeauHeHus. HuTpocoeaumHeHus. DIEKTPOHHOE CTPOCHHUE
Hutporpynmnsl. [lomydyeHne HuTpocoenuHeHuH. BoccTaHOBIEHHME HUTPOAPEHOB B AMUHBI.
ApomaTudecKkue HUTPOCOEIUHEHHUS. AKIENTOPHBIE CBOMCTBA HUTPOTPYMIbL. AJbI0IbHO-KPOTOHOBAS
KOHJIEHCAllUsl HUTpocoeanHeHui. B3peiBuaThie BemecTtBa. AmuHBL Krnaccudukarmus 1mo Tumy
YIJIEBOJAOPOAHOTO PAAUKAIa U YMCIY AMUHOIPYII B MOJIEKYJIE, HOMEHKIATYpPaA, U30MEPUS aMUHOB.
[lepBuuHble, BTOPUYHBIE M TPETHYHBIE AMHHBI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MpeAeNibHBIX aMUHOB. (PU3MUECKHE CBOMCTBA aMHUHOB. AMMHBI Kak OpPraHUYeCKHE€ OCHOBAHMS:
peakmuu ¢ BojoM, kucmotamu. Conu amkuiiaMMOHUA. Peakiiusi TOpeHus: aMMHOB. AJIKUITUPOBAHHUE U
AlWJINPOBAHUE aMHUHOB. Peakuuu aMHMHOB € a30TUCTOM KHCIOTOM. [loHATHME O 4YETBEPTUUYHBIX
aMMOHUEBBIX OCHOBaHUAX. HuTposza- MuHBL. MeToapl MAeHTH(DUKAIIUN TEPBUYHBIX, BTOPUUYHBIX H
TPETUYHBIX aMHHOB. [lonydeHMe aMHMHOB aJKUJIMPOBAHHMEM aMMHaKa M BOCCTAHOBJIECHUEM
HUTPOMPOU3BOIHBIX YIJIEBOJIOPOJIOB, W3 CHUPTOB. [IpuMeHeHne aMuHOB B (apmarieBTUYECKON
MPOMBILIIIEHHOCTH. ApOMaTHYeCKWE aMHUHbI. AHWJIMH Kak MPEJCTaBUTEIb apOMATHUECKHUX aMHHOB.
Crpoenne aHnirHa. B3anMHOe BIUSHUE TPYINT aTOMOB B MOJIEKYJIE aHUJIMHA. BiusHue 3amecturenei
B apOMaTHUYECKOM SiJpe HA KUCIOTHBIE W OCHOBHBIC CBOMCTBA apuiIaMHHOB. [IpuuuHBI OcnadiieHus
OCHOBHBIX CBOWCTB aHWJIMHA B CPABHEHUWU C aMUHAMH NPENEIBHOTO psiga. XHMHUYECKHE CBOWCTBA
aHWJIMHA: OCHOBHBIE CBOMCTBAa (B3aUMOJCUCTBHE C KUCIOTaMH); pEaKIUU 3aMEIIECHUS B
apoMaThyeckoe sapo (rajoreHupoBaHUE (B3aMMOJEHCTBHE C OpOMHON BOAOMN), HUTPOBAHHE
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(B3aMMOJACUCTBUE C Aa30THOW KHCJIOTOM), Cylb(UpOBaHUE); OKUCIEHHUE, AalKWIMPOBAHUE U
allMJIMPOBaHME IO aToMy a30Ta). 3alldTa AMUHOTPYNIBI MPU PEAKLUMM HUTPOBAHUS AHWIMHA.
Auneranmnmuna.  JluasocoenuHenus.  J[ua3otupoBaHuMe ~— NEPBUYHBIX  apujamMuHOB.  Peaknum
IMAa30COEJMHEHUN C BBIJICJIEHUEM a30Ta. YCIOBHS Aa30COYETAHUS, a30- M JAMA30COCTABIISAIOLIME.
A3okpacutenu, 3aBUCUMOCTb uX crpoeHuss or pH cpenpl. WMuauxatopsl. Ilonydenue aHunmHa
(peaxkuust 3uHMHA). AHWIMH KaK ChIpb€ JJIs MPOMU3BOJCTBA AaHWIMHOBBIX Kpacurtened. CHHTE3bl Ha
ocHoBe aHwinHa. Cepoopranuueckue coenuHeHus. llpencraBieHune o  cepoOpraHMUECKHUX
coeanHeHUsIX. OCOOEHHOCTH UX CTPOEHMSI U CBOMCTB. 3HAYEHHUE CEPOOPraHMUECKUX COCAMHEHU.

I'eteponmkiibl. A30T-, KHCIIOPOJI- U CEPOCOAEpKalIe TeTepounkibl. Dypan, muppoii, TuodheH u
MMU/1a30J1 KaK MPeICTaBUTENN MATUWICHHBIX TeTepolrKIIoB. [Ipuposa apoMaTHUHOCTH NATHUIEHHBIX
reTePOLUKIIOB. DJIEKTPOHHOE CTPOEHHE MOJIEKYJIbl IMUPPOJIa, apOMATUUYECKUN XapaKTEp MOJIEKYJIBI.
Kucnornsle cBoiicTBa nuppoina. Peakuuu ruapupoBaHMs TeTepoulMkIoB. IIoHsATHE O NPUPOIHBIX
noppupuHax — xjopopmmie U reme. OOmume mnpeAcTaBieHUs 00 MX POJIM B JKUBOW TNPHUPOJE.
[MupuauH Kak OpeNCTaBUTENb LIECTUWICHHBIX TIeTEPOLUKIIOB. DJIEKTPOHHOE CTPOEHHE MOJIEKYIIbI
MUPHUJIMHA, apOMaTUYECKUN XapakTep MojeKyabl. OCHOBHbIE CBOMCTBAa NUpUAMHA. Pasznuuue B
IPOSIBJICHUM OCHOBHBIX CBOICTB NUppojia W NUpUAUHA. Peakuuu NHpUAMHA: 3JIEKTPOPUIBLHOE
3aMelIeHue, TUIPUPOBAHHUE, 3aMEIICHWE aTOMOB BOJAOPOAAa B P-IOJOKEHWU HA TUAPOKCOTPYIILY.
ITukonuusl M uX okuciaeHue. KeroeHonbHas TayTomMepusl B-TMAPOKCUIIUpPUIMHA. TayroMmepus B-
TUApOKCUNMpUANHA U ypauuia. [Ipencrasienue 006 umuaaszosne, NUIEpUANHE, TUPUMUIUHE, UHAOJE,
HUKOTHHE, aTponMHe, ckaTtone, ¢ypdyposae, THUCTUAMHE, TUCTAMHUHE, IIypUHE, IypUHOBBIX U
MUPUMUIMHOBBIX OCHOBAHUSIX.

Jlemoncmpayuu.

1. OcHOBHBIE CBOICTBA aMHUHOB.

2. KayecTBeHHbIE peaKui Ha aHUJIUH.

3. AHWIMHOBBIE KPACUTEIIH.

4. O06pa31bl TeTePOIMKINYECKUX COSTUHEHHH.

buonornuecku aktuBHble BemiecTBa JKupbl Kak CIIOXKHBIE 3(QHUpPHI TNIMLEPHUHA U BBICHIMX
KapOOHOBBIX KHMCJIOT. PacTuTenbHble W KUBOTHBIE XKHPBI, X cocTaB. dusznyeckre CBONCTBA JKUPOB.
XUMUYECKHE CBOWCTBA JKMPOB: TUIPUpPOBAHHE, OKHUCIEHHE. llepokcuaHOe OKHCIEHUE 3>KHUPOB.
ITporopkanue xupoB. ['MAPOIN3 MM OMBUIEHHE XMPOB KaK CIOCOO NMPOMBINUIEHHOTO TOJYYeHUS
coJieil BBICIIMX KapOOHOBBIX KHUCIOT. I'maporennzanus xupoB. [Ipumenenue xupoB. Mblia Kak COIU
BBICIIMX KapOOHOBBIX KHCIOT. Motomue cBoiictBa Mblna. [IpencraBnenue o nunugax. OOmume
MIpPE/ICTaBICHUS O OMONOTMUECKUX PYHKIMIX JUIHUIOB.

VYraeBoasl. OOmas ¢opmyna yriaeBojoB. Knaccudukauus yrieBonoB. MOHO-, onuro- u
nosincaxapubl. @U3nvecKre CBOWCTBA U HaX0XACHHUE YTIIEBOIOB B IPUPOAE (HA IPUMEpE TIIIOKO3bI U
¢bpykTo3bl). JluHeliHas u nukiaMyeckas (opMbl IIIOKO3bI U (pykTo3bl. Ilupano3sl u (ypaHo3bI.
®opmynel Ouiepa n Xeyopca. [loHaTre o TayroMepun Kak BHUJIE€ U30MEPUU MEKIY HUKINYECKOU U
nuHeWHoU dopmamu. OnTudeckas U30MEpHsl TIIIOKO3bl. XMMHUYECKHE CBOMCTBA IIIIOKO3bI: OKUCICHUE
XJIOPHOW WM OpPOMHOM BOJIOM, OKHCJICHHE a30THON KHCJIOTOH, BOCCTAHOBJICHHE B IIIECTUATOMHBIN
CIMUPT, AIWIMPOBAHME, AIKWIMPOBAHHE, M30MEpHU3alUs, KadeCTBEHHBIE DEAKIMM Ha TJOKO3Y
(3KCTIepUMEHTAJIbHBIE JI0Ka3aTeIbCTBA HAIMYUS AlbJETHAHON M CHUPTOBBIX TPYII B TIIOKO3€),
CIIMPTOBOE, MOJIOYHOKHCIIOE, MPOMHOHOBOKUCIOE MU MACISHOKUCIOE OposkeHue. [ JIMKO3UIHBIN
TUAPOKCHII, ero creuupuyeckue cpoiictBa. Ilonstue o rimko3upax. [loHsiTHe O TriOKO3MIAX, UX
HaxoxJaeHun B mpupoje. [lomyuenue rmoko3bl. DpykTo3a Kak H30Mep IIIOKO3bl. Puboza wu
ne3okcupuOo3a. [Ilpumenenue u Onosnorunyeckas poib yrieBoaoB. OKUCIeHHE YTIIIeBOI0B — HCTOYHUK
SHEPruM KUBBIX OopraHu3moB. [[ucaxapuapl. Caxapo3a Kak IpenCTaBUTENb HEBOCCTaHABJIMBAIOIIMX
nucaxapunoB. CtpoeHue, ¢unyeckue M XMMHUYECKHE CBOMCTBa caxaposbl. MainbTo3a, JIakTo3a U
HeiIo0no3a: MX CTpOeHHE, (U3MYECKHEe W XUMHUYECKHE CBOWCTBA. [ MApPOIM3 JHCcaxapuioB.
[Tonydyenue caxapa u3 caxapHoil cBekibl. I[Ipumenenune caxaposbl. I[lomucaxapunbl. Kpaxmadn,
IJIMKOTEH M IIeJUII0NIo3a Kak Ouosioruyeckue monuMmepbl. Kpaxman kak cMech aMuiIo3bl |
aMUJIOTICKTHHA, €ro (U3WYEeCKMe CBOWCTBA. XHMHYECKHE CBOWCTBA KpaxMmaja: THAPOJIN3,
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KayecTBEHHasl peaklMs C WOJOM M €€ NPUMEHEHHEe JUId OOHAapy>KEHHs Kpaxmana B IMPOIYKTax
NMUTaHUS. [ JTMKOTeH: OCOOEHHOCTH CTPOSHUS W CBOWCTB. llemmrono3a: ctpoeHue u (puznueckue
CBOMCTBa. XWMHYECKHE CBOWCTBA IEJUTIONO3BL: THIPOJU3, OOpa30BaHHE CIIOXKHBIX A(PUPOB.
[Ipumenenne kpaxmana u wLewoao3bl. lIpakTuyeckoe 3HaueHwe nonucaxapuaoB. Ilonstue o
npousBojacTBe Oymaru. Hyknennossie kuciotsl. Hykneo3uasl. Hykneoruasl. HykienHOBBIE KUCIOTHI
Kak mpupojanbie noiaumepbl. CoctaB u crpoeHue HykienHoBbIX kucinoT (JJHK u PHK). I'maponus
HYKJIEMHOBBIX KHCJIOT. POJb HYKJIEMHOBBIX KHCIOT B >KM3HEAEATEIBHOCTH OpraHu3moB. DyHKuuu
JAHK u PHK. Komnnemenrapuocts. ['enetnueckuit koa. MccnenoBanue coctaa JIHK yenoBeka u ero
IIPaKTUYECKOE 3HAYCHHUE.

AmuHOKuCOTBL. COCTaB, CTPOEHHE M HOMEHKJIATypa aMUHOKUCIOT. ['omMojoruueckuii psin
IpeNEIbHBIX AMUHOKHUCIOT. J3oMepusi mpeaenbHbIX aMUHOKUCIOT. OnTuueckas HW30Mepusl.
duzuyeckue CBOICTBA NMpPEEIbHBIX aMUHOKHUCIOT. OCHOBHBIE aMHUHOKHCIIOTHI, 00pa3yomue OeiKu.
CriocoObl mostydyeHusi aMUHOKHCIOT. AMUHOKHCIOTHI Kak aM(OTepHbIE OpraHMYeCKHe COCTUHEHUS,
paBHOBECHS B pacTBOpax aMMHOKHUCIOT. CBOWCTBA aMHUHOKHUCIIOT: KMCIIOTHBIE U OCHOBHBIE CBOWCTBA;
M303JIEKTpUYEcKasl TOUKA; AJIKWJIMPOBAHUE U AllWJIMPOBAHWE aMUHOTPYIIbL; dTepUUKaLMS; peakuuu
c azotucToil kucnorod. KadecTBeHHBIE peakiuu Ha aMHMHOKUCIOTHI ¢ ruiapokcunom menu (II),
HUHTUAPUHOM, 2. 4-nuHuTpodropOen3onoM. Crnenupuyeckue KaueCTBEHHBIE  pEeakluu  Ha
apOMAaTUYECKHE U TeTePOLUKINYECKHE aMUHOKHUCIIOThI ¢ KOHIEHTPUPOBAHHOW a30THOM KUCJIOTOM, HA
uucrenH ¢ aneratom cBuHua (II). Tlonsarwe o0 [UKIMYECKHX aMHAax — JIaKTaMax |
IUKeTonurnepasuHax.  buonorumueckoe — 3HaueHHMe — a-aMMHOKHUCTIOT. OOnacTé  IpUMEHEHUs
amuHokucnoT. Ilentuael, ux crpoenue. IlentuaHas cBA3b. AMUAHBIN XapakTep MENTHIHON CBS3H.
Cunres nentunoB. ['uaponus nentuao. benku xak npupoansie 6uononuMepsl. CocTaB U CTpOCHUE
OenxoB. IlepBuuHast cTpykTypa OelKOB. XHMHUYECKHE METOABI YCTAHOBJICHUS AMHHOKHCIOTHOTO
cocTaBa U nocieaoBarenbHocTH. DepMEeHTAaTUBHBIN ruapon3 6enkoB. BropuuHas cTpykTypa GenKoB:
a-crypaiib, p-CTpyKTypa. TpeTuuHas u 4yeTBepTUUHAsl CTPYKTypa O0enkoB. JucynbduaHbie MOCTUKH U
MOHHBIE M BaH-/e€pBaajbCoOBbl (TUAPO(OOHBIE) B3auMoJeHcTBUsA. XHUMHUYECKHE CBOHCTBA OEIKOB:
THJIPOJIN3, IeHATypalts, KaueCTBEHHbIE (IIBETHbIE) peakunu Ha Oeiku. [IpeBpaiieHus 6€IKOB MUIM B
opranusme. buonornueckue pyHkunu 6enkoB. JloCTHKEHUS B M3YYEHUH CTPOEHUS U CUHTE3a OEJIKOB.

Jlemoncmpayuu.

1. PacTBOpHMOCTB yIiI€BOJOB B BOJE U ATAHOJIE.

2. O6pa31pl aMUHOKHCIIOT.

Jlabopamopnvie onvimai.

1. CBo¥iCTBa IIIOKO3BI.

2. OnpeneneHue Kpaxmaia B IPOAYKTaX MUTaHUSL.

3. XKupsl 1 UX CBONCTBA.

4. 1lBeTHBIC peakIuu OCIIKOB.

BricokoMonekynspable coequHeHNs] OCHOBHBIE MOHATUS BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM:
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb nonuMepu3anuu. OCHOBHbIE COCOOBI MOTyYEHUs
BBICOKOMOJIEKYJISIDHBIX ~ COE€JUHEHMI:  peakuuu  NOJUMEpH3alMM W IIOJMKOHJEHCAIUU.
Cononumepuzanusi. CTpoeHHe M CTPYKTypa MOJIMMEpPOB. 3aBUCHUMOCTb CBOWCTB TMOJUMEPOB OT
crpoenusi Moiyiekyls. Kraccudukanus noauMepoB: MIacTMAcChl (IUTACTHUKM), 3JACTOMEPHI (KaydyKu),
BOJIOKHA, KOMIO3UTHL. COBpeMeHHble IIacTMacchl (MJIACTUKHU) (MOJMATUIICH, MOJUIIPOINUIIEH,
MOJIUCTUPOJ, TOJMBUHWIXJIOPUA, (Topomiact, MoaudTUiIeHTepedranar, akpuia-0y- TaaueH-
CTHPOJIbHBIM IJIaCTUK, NOJUKapOoHaThl). TepMOIUIacCTUYHBIE W TEPMOPEAKTHUBHBIE IOJIUMEPHIL.
®enonpopmanpaeruanbie  cMoibl. Kommno3utHele Matepuanbl. [lepcrieKTHBBI  MCIIOJIB30BaHUS
KOMITO3UTHBIX MaTepuanoB. YriemiacTuku. BonokHa, ux knaccudukanus. [lpuponHsie u XumMuueckue
BOJIOKHA. VICKyCCTBEHHBIE U CHHTETHYECKHE BOJOKHA. [IOHATHME O BHCKO3€ M AllETATHOM BOJIOKHE.
[TonuadupHble U MOIMAMHIHBIE BOJIOKHA, WX CTpOeHue, cBoilcTBa. IIpakTHueckoe HCIOJIb30BaHUE
BOJIOKOH. Dmnactomepsl. IIpuponHblii U cuUHTEeTHUeCKUi Kayuyk. Pesuna u 30oHuT. Ilpumenenue
nonmuMmepoB.  CuHTeTHYecKHe  TUIGHKH. MeMmOpanbsl. HoBble  TEXHONOTHMH  JaldbHEHIIETro
COBEpLICHCTBOBAHNUS [TOJIMMEPHBIX MATEPUAIIOB.

Jlemoncmpayuu.
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1. O6pa31pl TIACTUKOB.
2. Koiekiinsg BOJIOKOH.

3. IonuKoHAeHCAIHS STHJICHTIIMKOIS ¢ TepedTaaeBON KUCIOTOH.

Jlabopamopuvie onvimul.

IIeJI0Yeil.

IIpakTnyeckue padorTsi:

. 3roroBnenue Moz[eneﬁ MOJICKYJI OPraHUYCCKUX BCIICCTB

. Ilony4yeHune 3TuIEHA ¥ U3Y4EHHUE €r0 CBOMCTB

. [lomyuenue 6pomaTana
. [lonyuyenue auerona

. [TonydyeHue yKCyCHOM KHUCIOTHI M U3YYEHUE €€ CBOMCTB

. 'unponu3 kpaxmana

. UnenTndukanmst opraHn4eckux coeTnHeHUIA

. Pacno3HaBaHue niacTmacce

1
2
3
4
5
6. Cunres dTHIaIeTaTa
7
8
9
10. Pacnio3naBanue BOJIOKOH

TemaTuueckoe IIAHUPOBAHHUE

OTHOIIIEHNE CHHTESTHYSCKHX BOJIOKOH K pacTBOpaM KHUCIIOT H

No Tema ypoka Jara Buael koHTpOIIS
miaH | gakr
TEMA 1. IOBTOPEHUE ¥ YTJIYBJEHUE 3HAHUM (19 u)
1 ATOMBI,MOJIEKYIIbI, BeiecTBa. BBOJHBIN 01.09 Oecena
WHCTPYKTAXK.
2 | Ctpoenue aroma. MHCTpyKTax Ha paboueM 04.09 Oecena
MecTe
3 | Ilepnoauueckuii 3akoH u [lepuoanueckas 06.09 TECT
cucrema
Xumuueckux 3nmeMeHToB .. Menaeneepa
4 | Xumuueckast CBA3b 08.09 OpOoHTAIBHBIN
KOHTPOITh
(KOMOMHMPOBAHHBIN).
5 | ArperatHble COCTOSIHUS 11.09 CeMuHap no tTeme
ypoKa.
6 | Pacyersl mo ypaBHEHUSIM XHMHUECKUX 13.09 CamocrosiTenpHas
peakuui pabota
7 | 'a30BbIe 3aKOHBI 15.09 ®poHTanpHas
nUCbMEHHas paboTa
110 3aJJTaHHSIM
8 | Knmaccuduxanusi XMMUYECKHX peaKIuii 18.09 PaboTa o kapToukam
9 | OKUCTUTETHFHO-BOCCTAHOBUTEIBHBIC PEaKITUH 20.09 OpOoHTABHBIH
KOHTPOJIb
(KOMOMHUPOBAHHBIN).
10 | Ypok ympakHEeHHE OKUCIUTEIHHO- 22.09 Pabora o kapToukam
BOCCTAHOBHTEJBHBIC PEAKIINU
11 | Baxueilimue Kjacchl HEOPraHMYECKUX 25.09 CeMuHap no Teme
BEIIECTB ypoKa.
12 | Peakuuu noHHOTO OOMEHA 27.09 PaboTa o kaproukam
13 | PacTtBOpBI 29.09 ®poHTanpHas

MMCbMEHHas padoTa
10 33/IaHUSM
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14 | Pewenue 3agau no teme «PacTBopbI» 02.10 Pabota o kapToukam
15 | KomiouHbeie pacTBOpPHI 04.10 OpoHTANBHBIN
KOHTPOJIb
(KOMOMHHMPOBAHHBIN).
16 | I'maponm3 coneit 06.10 PaboTa o kaproukam
17 | KommiekcHble COeIMHEHUs 09.10 ®poHTanpHas
nuchbMeHHas pabora
10 3aJ]aHUSIM
18 | Obobmaromniee MOBTOPEHHUE IO TEME 11.10 Oecena
«OCHOBBI XUMHI»
19 | Konrponsnas padora Ne 1 mo teme «OCHOBBI 13.10 KonrponsHas pabora
XUMUN» No 1
TEMA 2. OCHOBHGIE HOHSTUSI OPTAHUYECKON XUMMH (13 uacos)
20 [IpeameT u 3HaYCHUE OPraHUIECKOM 16.10 AHaIM3 KOHTPOJIBHOM
XUMHH paboThI
21 | Pemenue 3a1a4 Ha yCTaHOBJICHHE 18.10 PaboTa o kaproukam
(hopMyII YTIeBOIOPOIOB
22 | IlpuuuHbl MHOTOOOpA3Us 20.10 dpoHTaTbHAS
OpPTaHUYECKUX COeTMHEHUN nUChbMEHHas paboTa
110 33/IaHUSAM
23 | DICKTPOHHOE CTPOCHUE H XUMUICCKHEC 23.10 Pabota no kaproukam
CBSI3M aTOMa yriaepoja
24 | CTpyKTypHas T€OpHUsl OPraHUYECKUX 25.10 ®dpoHTANBHBII
COCIMHEHU I KOHTPOJIb
(KOMOMHMPOBAHHBIN).
25 CtpykTypHast u30Mepust 27.10 CemuHap 10 TEME
ypoKa.
26 [TpocTpancTBeHHAsT H30MEPUS 06.11 Pabota o kaproukam
27 | DnexTpoHHbIE 3()(HEKTHI B MOJIEKYIaxX 08.11 ®poHTanpHas
OpPTaHUYECKUX COeTMHEHHUN nUChbMEHHas paboTa
10 33JJaHUsIM
28 | OCHOBHBIE KJIaCChl OPTaHMYECKUX 10.11 Pabora no kapToukam
COeMHEHMM. [ 'oMoornueckue psiibl
29 | HoMeHKIIaTypa OpraHUYeCKUX 13.11 OpoHTANTBHBIN
COeAMHEHU N KOHTPOJIb
(KOMOMHUPOBAHHBIN).
30 | OcobOeHHOCTH U KIaccu(UKAIUSL 15.11 Pabota o kapToukam
OpPraHWYECKUX PEAKIUN
31 | OKHCIUTETHHO- BOCCTAHOBHUTEIHHBIC 17.11 Pabota no kapToukam
peaKIMy B OPraHu4eCKON XUMHUU
32 | O6o6mIaroIee TOBTOPEHHE T10 20.11 3a4eT
Teme «OCHOBHBIE MTOHTHUS
OPraHNUYeCKON XUMHM
TEMA 3. YI'JIEBOJJOPOJBI (25 yvac)
33 | Ankansl. CTpoeHHe, HOMEHKIIATYpa, 22.11 CeMuHap 1o Teme
nzomepusi. Puznyeckrue CBOUCTBA ypoKa.
34 XUMHYECKHE CBOMCTBA AJTKAHOB 24.11 dpoHTampHas
nUCbMEHHas paboTa
110 3a/IaHUSAM
35 [TonyyeHnue u npuMeHEHNE aTKaHOB 27.11 Pabora o kapToukam
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36 | [ukioankaHsl 29.11 PaboTa o kapToukam
37 | Ankensl. CTpoeHre, HOMEHKJIATYpa, 01.12 CamocrosiTenpHas
u3zomepus, pabora
®dusnuecKue CBOMCTBA
38 | IIpakTuueckas padota Ne 1. 04.12 [TpakTuyeckas pabora
CocraBnenue Ne 1
MOJIeJIeH MOJIEKYII YTIIEBOAOPOIOB
39 | CriocoObI mOJTydEeHHS AIKEHOB 06.12 ®DpoHTATBHBII
KOHTPOJITb
(KOMOMHUPOBAHHBIN).
40 | XuMu4ecKre CBOWCTBA aJIKEHOB 08.12 PaboTa o kapToukam
41 | [lonydeHue u IPUMEHEHUE AJIKEHOB. 11.12 CamocTrosTenbHas
paborta
42 | Ilpaktuueckas padorta Ne 2. 13.12 [IpakTuueckas padbora
«[lonydyenue STUICHA U U3yYEHUE €TO Ne 2.
CBOMCTB»
43 | AnkaaueHsl 15.12 CaMocTosTenbHast
pabora
44 | [Monumepu3zanus. Kayuyk. Pesuna 18.12 OpoHTanbHas
MUChbMEHHas padora
10 33/IaHUSAM
45 | Anxunbl. CTpoeHHE, HOMEHKIIATYPA, 20.12 Oecena
n3oMepusl, pusnueckre CBONCTBa
46 | XuMHYeCKHEe CBOWCTBA aJIKWHOB 22.12 OpoHTAIbHBIN
KOHTPOJIb
(KOMOMHHMPOBAHHBIN).
47 | IlonydeHue ¥ NpUMEHEHHE AJIKMHOB 25.12 Oecena
48 | Pemenue 3a1a4 ¥ BLIITOJHEHUE 09.01 3a4eT
YIOPaXKHEHUH 110 TeMaM
«ATKaHBIY, «AIKESHBI», < ATTKHHBDY
49 | ApoMaTu4ecKue yriieBOAOPOIBI. 11.01 PaboTa no kaproukam
Crpoenne 6eH30IbHOTO KOJIbIIA,
HOMEHKJIATypa, H30Mepusi, PU3NIECKre
CBOWCTBA apeHOB
50 | Xumuueckne cBOMCTBa OEH30Ja U €T0 13.01 Oecena
TOMOJIOTOB
51 | IlomydeHue u MPUMEHEHHE apEHOB 16.01 ®dpoHTampHas
nUcCbMEHHas paboTa
110 3aJTAaHHSIM
52 | IlpuposHble UCTOUHUKH 18.01 CeMuHap no teme
yraeBogopoaos. Heds, ras, yromnp. ypoOKa.
[lepBuunas nepepaboTka
YIII€BOJOPOAHOTO CHIPhS
53 | I'myOokas nepepaboTka HeTH. 20.01 @pOoHTANIBHBIN
Kpexunr, pupopmMunr KOHTPOJITh
(KOMOMHHMPOBAHHBIN).
54 | T'enetnueckas CBSI3b MEXKIY 23.01 PaboTta no kapToukam
Pa3IMYHBIMH KJIACCAMHU YTIIEBOJIOPOIOB
55 | 'anoreHonpous3BOAHbBIE YTIEBOAOPOIOB 25.01 OpoHTANBHBIN
KOHTPOJIb
(KOMOMHHMPOBAHHBIN).
56 | Ob6o6maromiee MOBTOPEHUE IO TEME 27.01 Oecena
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«YTIIEBOIOPOABD)

57

Kontponbnas padota Ne 2 o Teme
«YTIIEeBOIOPOABD)

30.01

Kontponbnas padota
No 2

TEMA 4. KUCJIOPOACOJEPXAIIIME OPTAHUYECKUE COEAVMHEHMA (18 yacos)

58 | Couptol 01.02 AHanu3 KOHTPOJIbHOU

paboThI

59 | IlomydeHnne ciupTOB 03.02 ®dpoHTaIbHAS

nUChMEHHas pabora
110 33/IaHHUSM

60 | Xumuueckue CBOMCTBA CIUPTOB 06.02 Pabora o kapToukam

61 | IIpaktuueckas pabota Ne 3. 08.02 [IpakTrueckas pabota
«[lonyyenune 6pomaITaH» Ne 3

62 | MHOTOATOMHBIE CITUPTHI 10.02 DpoHTATBHBIN

KOHTPOITh
(KOMOMHUPOBAHHBIN ).

63 | ®enonbl 13.02 Oecena

64 | Perrenue 3a1a4 U BBIIIOJIHEHUE 15.02 Cawm. pabora
yrpakxHeHui 1o teme «CupThl 1
(heHoIB»

65 | KapOoHwmipHBIE COTMHEHUS: 17.02 Oecena
HOMEHKJIATypa, U30MEpHsl, pEaKIIuu
IPUCOCTMHEHUS

66 | Xumuueckue CBOHCTBA U METOJIBI 20.02 ®poHTanbHas
NOJTy4eHHs KapOOHMIIBHBIX COSMHEHUI nrcbMeHHas pabora

10 3aJJaHUSIM

67 | [IpakTuueckas padora Ne 4. 22.02 ITpakTnyeckas pabora
«[ToyueHnne aneToHa» No 4.

68 | KapboHOBbIE KHCIOTHI 24.02 Oecena

69 | [IpakTrueckas pabora Ne 5. 27.02 [TpakTyeckas padora
«IlonydeHne yKCyCHON KUCIIOTBI U Ne 5
V3y4YEHUE €€ CBOIUCTBY»

70 | ®yHKUMOHATIBHBIE TPOU3BOAHbIE 01.03 ®poHTanpHas
KapOOHOBBIX KHUCJIOT nuchbMeHHas padora

10 33JJaHUSIM

71 | [lpaktuueckas pabora Ne 6. «CunTe3 03.03 [TpakTyeckas pabora
dTUIALIETaTa) Ne 6.

72 | Muoroo0pasue KapOOHOBBIX KHUCIOT 06.03 Pabota o kaproukam

73 | PenreHue 3a7a4 U BBITIOJTHCHHE 10.03 Cam. pabora
ynpakHeHui 1o teme «KapOoHoBbIe
KHCIIOTBD)

74 | Ob6o6maroIuit ypok 1o Teme 13.03 Oecena
«Kucnopoaconepxaiue
OpraHuyeckue COeMHEHUS»

75 | KonTponpsHas padota Ne 3 mo 15.03 KonrponsHas pabora
Tteme «Kucinoponacoaepxaiue Ne 3
OpPTaHUYeCKHE COCTUHEHHSI»

TEMA 5. A30T- 1 CEPOCOJAEPXAIIIME COEAMHEHUSI (5 uacoB)
76 AMUHBI 17.03 AHaM3 KOHTPOIHHOM
paboThI
77 ApoMaTHYECKHNE aMHUHBI 20.03 Oecena
78 I'eTepollMKIINYECKUE COEAMHEHHUS 22.03 Pabora o kapToukam
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79 | LlecTuuneHHbIE TETEPOLMKIIBI 24.03 CeMuHap 1o teme
ypoOKa.
80 | O6obmIaroIee TOBTOPEHHE IO TEME 03.04 3a4eT
«A30T- U cepocoeprKalue
OpPraHUYeCKHE BEIIECTBA»
TEMA 6. BUOJIOTMYECKU AKTHUBHBIE BEIIIECTBA (16 yacos)
81 | OGmas xapakTepuCTHUKA YTIIEBOIOB 05.04 Oecena
82 | Crpoenue MmoHOCaxapuaoB. JIMHEHbIE 07.04 ®dpoHTaNBHAS
Y IUKIMYECKUE CTPYKTYPBI nrcbMeHHas pabora
10 33IaHUSM
83 | Xumuyeckue CBOHMCTBAa MOHOCAXapHJIOB 10.04 Oecena
84 | lucaxapusl 12.04 ®poHTanbHas
nrckMeHHas pabora
10 3aJ]aHUSIM
85 | INonmucaxapuapl 14.04 Oecena
86 | Ilpaktuueckas padora Ne 7. «'maponus 17.04 [TpakTyeckas pabora
Kpaxmasa» No 7
87 | Pemenue 3a71a4, BHIIOJHEHUE 19.04 3a4er
YIPXHEHUH 10 TeMe «Y TJIEBOIBD)
88 | XKupsl u macna 21.04 Oecena
89 | AMHUHOKHCIIOTEHI 24.04 ®poHTanbHas
nrcbMeHHas pabora
10 3aJ]aHUSIM
90 | Ilernrumer 26.04 Oecena
91 | benku 28.04 Oecena
92 | CrpykTypa HYKJIEHMHOBBIX KHUCIOT 03.05 ®poHTanpHas
NUCbMEHHas padoTa
10 33JJaHUsIM
93 | buosornueckas poJib HYKJICHHOBBIX 05.05 CeMuHap 1o Teme
KHUCJIOT ypoKa.
94 | Ilpaktudeckas padora Ne 8. 08.05 [TpakTryeckas pabora
«MneHTudukanus opraHuyecKux Ne 8.
BEIIECTB
95 | OGoOmIaroriee MOBTOPEHHE MO TEMaM 10.05 Oecena
«A30TcoepKaIre 1 OUOJIOTHIECKU
aKTHBHBIE OPraHUYECKHE BEIIECTBAY
96 | KontponpHas padota Ne 4 o reme 12.05 KonrtponsHas pabora
«A30TCconepKaIme u OMOJIOTHIECKH Ne 4
aKTHBHBIEC OPraHMYECKHE BEIIECTBAY
TEMA 7. BBICOKOMOJIEKYJIAAPHBIE COEJJMHEHMUS (6 gacos)
97 [Momumepsl. [TonumepHbie MaTepHabl 15.05 AHanu3 KOHTPOJILHOU
paboThHI
98 | Ilpaktuueckas pabora Ne 9. 17.05 [TpakTryeckas pabora
«Pacno3HaBaHMe mI1acTMacey Ne 9.
99 | Ilpaktuueckas pabora Ne 10. 19.05 [TpakTryeckas pabora
«Pacnio3HaBaHNe BOJOKOH» Ne 10
100 | O606menue matepuana 3a kype 10 22.05 CeMuHap no teme
KJacca ypoKa.
101 | MToroBblif KOHTPOJIb 24.05 W TOroBelii KOHTPOJIb
102 | 3akmr0YUTENBHBIN YPOK 25.05 AHanu3 KOHTPOJIbHOU

paboThI
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