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TlogacuuTensHad 3ammcka

Cratyc JOKyMeHTa

[TporpammMa 1o XMMHUU COCTaBIEHA HA OCHOBE (pe/ieparbHOro KOMIIOHEHTA roCy1apCTBEHHOIO CTaHAapTa
cpeaHero (MoyHoro) odiero oopazoBaHus Ha 6a30BoM ypoBHe. [IporpaMmMa KOHKpETH3HPYET COAEpIKaHNE
IPEIMETHBIX TEM 00pa30BaTEIbHOIO CTAaHAAPTA, JAET paclpeieneHne yueOHbIX YacoB 10 pasjesiaM Kypca u
PEKOMEHyEMYIO I10CIIEI0BATEILHOCTD U3yUEHUS TEM U Pa3ZeioB yueOHOTo IIpeMeTa ¢ y4eTOM
MEXITPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTro Ipolecca, BO3pacTHbIX 0COOEHHOCTEH
y4aluxcs.

[TporpamMMa BBINIOJIHSET JBE OCHOBHBIE ()YHKIIUU:

Hndopmanronso-mMeronieckas GyHKIHS MO3BOISIET BCEM YUaCTHHKaM 00pa30BaTEeIbHOTO MpoIecca
HOJYYUTh IPEACTABICHUE O LIEJIsX, COJAepKAHNUHU, OOl cTpaTernu 00y4eHus, BOCOUTAHUSA U Pa3BUTHS
y4aluxcsi CpeJiCTBaMU JAHHOTO Y4eOHOr0 IIpeiMeTa.

OpraHu3alOHHO-TIIIAHUPYIOIAs (PYHKIMS [IPEeyCMaTPUBAET BbIIETICHNE 3TAllOB 00yUCHHUS,
CTPYKTYpUPOBaHUE YU€OHOr0 MaTepuaia, OlpeaeIeHUE ero KOJINIECTBEHHBIX U KaueCTBEHHBIX
XapaKTepUCTHK Ha KaXJIOM U3 TANOB, B TOM YUCJIE I COAEPIKATEIbHOIO HAIIOJHEHUS IPOMEKYTOUHON
aTTecTaluu y4yalluxcsl.

HcxoaHpiMu JOKYMEHTaMH ISl COCTaBJICHUS MTpUMepa paboueil mporpaMMbl SBHIINCH:

. 3akoH PD «O06 obpazoBanmm» Ne 122-D3 B nmocnenueit penakimm ot 22 aprycra 2004r.

. ®enepanbHbIA TOCYJaApCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT HAYAIBHOTO 0011ero oopasoanus (mmpukas MO
P® ot 06.10.2009r Ne373)

. O06s13aTeNbHBII MUHUMYM COJIEpKaHUsl OCHOBHOTO 0o61iero oopazosanus (IIpukas MO PO ot 19.05.98
Ne 1276);

. OO6s13aTeNbHBIN MUHUMYM COJIEPXKaHUS cpeaHero (moyiHoro) odmero oopazosanus (IIpukas MO ot
30.06.99 Ne 56);

. denepalbHBIN KOMIIOHEHT FOCYIapCTBEHHOTO cTaHAapTa obmiero oopaszosanus. ([Ipukas MO ot 5 mapta
2004 r. Ne 1089);

o [TpumepHbIe 06pazoBaTENbHbBIE MPOTPaAMMBbI AJis 0011e00pa30BaTEIbHBIX IIKOJ, THMHA3UH, JIUIIEEB,
pexomeHnoBaHHbIe (HonyiieHHbIe) MO PD;

° denepanbHbIi IepedeHb y4eOHUKOB, PEKOMEHI0OBAaHHBIX (JOMYIIEHHBIX) MUHHUCTEPCTBOM 00pa30BaHHUs
u Hayku Poccuiickoit denepanyu K MCHOIb30BaHUIO B 00pa30BaTEIbHOM IPOLIECCE B
0011e00pa30BaTENbHBIX YUPEKICHUSX.

[Tporpamma pazpaboTana Ha OCHOBE (pesiepanibHOr0 0a3uCHOro y4eOHOro IuIaHa JUIsi 00pa3oBaTeNbHbIX

yupexaeHuit PO (2004r); denepanbHOr0 KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHAapTa 00I1Iero 00pa3oBaHus,

yTBepKIEHHOT0 MuHuctepctBom obpazosanus PO (05. 03. 2004), npumepHON IpOrpaMMbl 110 XUMHUU

cpeaHero (MoiMHoro) obuiero oopazoBanus (0a30BbIil ypoBeHb) U aBTOpcKoi nporpammsl I'.E.Pyn3utuca n

O.I'.®enbamana «IIporpamma kypca xumuu ist 8 — 11 kiraccoB 001e00pa3oBaTeNbHBIX YIPEKIACHUI», JOMYIICHHON

JleniaptamMeHTOM 001IIero cpeHero oopasoBanust MunicTepcTBa 00pazoBanus Poccuiickoii @eseparmu K y4eOHUKY

aBTopoB I .E.Pym3utuca u ®@.I'.®enpamana «Xumus 10 kacey

[IporpaMmoii nmpeaycMoTpeHo npoBeieHrne 4 KOHTPOJIbHBIX padOT U 5 MpakTUYECKUX padoT.

CrtpyKTypa JOKyMEHTa
[Tporpamma BKJIIOYAET MSATh Pa3/IEoB:

® TIOSICHUTEJIbHYIO 3aIIUCKY
® OCHOBHOE COJIEp’KaHUE C YKa3aHHEM 4acOB, OTBOJUMBIX Ha U3yYEHHUE KaXJ10T0 0J10Ka MUHUMAJIbHBIM
nepeyHeM JJabopaTOPHBIX U MPAKTUYECKUX PadoT, IKCKYpCHii
e TpeOOBaHUS K YPOBHIO MOATOTOBKU O0yJarOIuXcs
® KaJICHJAPHO-TEMATUYECKOE MJIAHUPOBAHUE
® TiepeueHb YIeOHO-METOAMIECKOTO 00eCredeHUs
W3ydeHre XUMHH JOJKHO CIIOCOOCTBOBATH (DOPMHUPOBAHUIO Y yUAIIMXCS HAYYHOU KapTHUHBI MUPA, UX
MHTEJJIEKTYaJIbHOMY Pa3BUTHIO, BOCIIUTAHUIO HPABCTBEHHOCTH, TOTOBHOCTH K TPYAY.
W3ydeHre XMMHUH HaIlpaBJIEHO HA JOCTUKEHHUE CIEAYIOUINX LEIeH:
® OCBOCHME Ba)XHEUIINX 3HAHUN 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XUMHUH, XMMHUUYECKONH CMBOJIMKE;

® OBJIaJICHHWE YMEHUSAMHU HAOII0/1aTh XUMUYECKUE SIBJICHUS, TPOBOAUTH XUMUUECKUI SKCIIEPUMEHT,
IIPOM3BOIUTH pAacUyeThl HA OCHOBE XMMHUYECKUX (POPMYJI BEIIECTB U YPaBHEHUN XUMUYECKUX PEaKIHil;



® Pa3BUTHUC TO3HABATCIBbHBIX MHTEPCCOB U MHTCIJICKTYAJIbHBIX CIIOCOOHOCTEH B Iponecce NpoBECACHUA
XUMHYCCKOI'0 OKCIICPUMCHTA, CAMOCTOATCIIBHOT O HpHOGpeTeHI/ISI 3HaHHUM B COOTBETCTBUHU C BO3HUKAIOIIINMHU
KHN3HCHHBIMHA HOTpe6HOCTSIMI/I;

® BOCIIMTAaHUE OTHOIIEHUS K XUMHUHU KaK K OJHOMY M3 ()yHIaMEHTAIbHBIX KOMITIOHCHTOB €CTECTBO3HAHUS U
3JIEMEHTY 00I1IeYesIOBEYECKON KYIbTYPHI;

® [PUMEHEHHE NOJTYYECHHBIX 3HAHUN M YMEHUH JIJIsl 0€3011acHOT0 UCTIONBb30BaHM BEIIECTB U MaTEPUAJIOB B
OBITY, CEJIbCKOM XO3SHCTBE U Ha MTPOU3BOJICTBE, PCIICHHS MTPAKTHYECKHX 3a/1a4 B TOBCETHEBHOM JKU3HH,
NpeayNIpexIeHUS SIBICHUH, HAHOCSIIUX BpeJl 3/J0POBBIO YEJIOBEKA U OKPYIKaIOIIeH cpese.

[Tporpamma nipeaycmarpuBaet GOPMUPOBAHKE Y yUaIIUXCs 00IICy4eOHbIX YMEHUI 1 HABBIKOB,
YHUBEPCAJIBHBIX CIOCOOOB JIEATETBHOCTH U KIIFOUEBBIX KOMIIETCHIIUN, HCIIOIb30BaHHUE IS TIO3HAHHMS
OKPY’KaIOIIer0 MUPa pa3INYHBIX METOI0B (HAOIFOICHUS, U3MEPEHUS, OIBITHI, IKCIICPUMEHT); IIPOBEICHHE
NPAaKTUYECKHUX U JTa00OPATOPHBIX pabOT, HECIOKHBIX SKCIIEPUMEHTOB U OMMCAHUE UX PE3YIbTATOB;
UCTIOJIB30BaHUE IS PEIICHHS MTO3HABATENBHBIX 33/1a4 Pa3IMYHBIX UCTOYHUKOB HH(POPMAIIUH; COOIIOICHUE
HOPM U IIPaBWJI MTOBEJICHHS B XMMUYECKHX JIAOOPATOPHSX, B OKPYXKAIOIIEH cpejie, a TaKkKe MPAaBUII 3710pOBOTO
o0pasa KHU3HHU.

PesynbraTel 00y4ueHus

PesynbTarhl n3yueHue Kkypca « XMMuUs» MPUBEICHBI B pa3zeie «TpeGoBaHus K YPOBHIO MIOATOTOBKH
BBIITYCKHUKOBY, KOTOPBIH MOJHOCTBIO COOTBETCTBYET CTaHAApTY. TpeGoBaHus Ha 6a30BOM YpOBHE
HAIpaBJICHbI HA PEATM3AIMIO IS TSILHOCTHOTO, IPAKTHKOOPUEHTUPOBAHHOTO ¥ INYHOCTHO
OPUEHTHPOBAHHOTO TOAXO0/I0B: OCBOCHHE YUAIIUMHUCS HHTEIUICKTYAIbHOW U MPAKTHYECKOH JeSITeIbHOCTH;
OBJIA/ICHUE 3HAHUSMHU M YMEHUSMH, BOCTPECOOBAaHHBIMH B TIOBCEHEBHOI KU3HU, MTO3BOJISIOIINMHU
OPUEHTHPOBATHCS B OKPY’KAIOLIEM MUPE, 3HAUUMBIMU JIJIsl COXPAHEHUS OKPYKAIOIIEH Cpelbl 1 COOCTBEHHOTO
3II0POBbSI.

PyOpuka «3HaTh/IOHUMATEY» CONIEPIKUT TPEOOBAHUS, OPUEHTHPOBAHHBIC TJIABHBIM 00pa3oM Ha
BOCIIPOU3BEICHUE YCBOCHHOI'O COAEPIKAHMS.

B pyOpuky «YMeTs» BKIIIOYEHBI TpeOOBaHMs, OCHOBAHHBIEC Ha 00JIee CII0KHBIX BUAAX JIEATEILHOCTH, B TOM
YucJie TBOPYECKON: OOBSCHATh, ONUCHIBATH, BBIABIATH, CPABHUBATh, PELIATh 33Jjaul, aHAJIW3UPOBATh U
OLICHUBATbh, U3y4aTh, HAXOJUTh U KPUTHYECKH OIICHUBATh HH()POPMAITHIO O XUMHUECKUX O0BEKTaX.

B pyOpuxe «/cnonb30BaTh NpHOOPETEHHBIE 3HAHUS U YMEHHUS B IPAKTUUYECKON AESITETbHOCTU U
MOBCETHEBHOM KU3HWY MPEJICTABIICHbI TPeOOBaHUS, BHIXOAAIINE 32 PAMKH Y4EOHOTO MpOoIecca U HAlleJICHHBIC
Ha pelIeHne Pa3HO00Pa3HBIX KU3HEHHBIX 3a/1a4.

Y4eOHO-TeMaTHYEeCKHI TUIaH.

No HaunmeHnoBaHnue pa3ienos u Tem KommuecTBo M3 HUX(KOJTMIECTBO YaCcOB)
n/n 4acoB
(Bcero) | Konrposbusie | JlaGoparopusie |[IpoekTHbIe,
paboThI U TIPaKTHYECKHUE | TECTOBHIE,
paboTHI TBOpPYECKHE,

9KCKYPCHUH U
T.1.(yIUTHIBaS
cnenupuky
IpeMeTa)

Tema 1 . Teopust XHMHYIECKOTO CTPOSHHUS OPraHUUECKUX 4
1 [coenuueHui.
DJICKTPOHHAS MPHUPOJIA XUMHUECKUX CBSI3CH.

VYTi1eBo1opoIbl M MX MPUPOAHBIE UCTOUHMKH (26 daca)

2 |Tema 2. IlpenesbHbIC YIIIEBOIOPOIBI 7 1
3 |Tema 3. HempenenbHbIe YIIICBOI0POIBI 9 1
4 |Tema 4. ApoMaTHIECKHE YTIEBOIOPOIBI 4 1

5 [Tema 5. IlpuposHbIe HICTOYHUKH YTICBOAOPOAOB U UX 6 1

nepepaboTka
Kucnopogoconepxaniue opranuueckue semiectsa ( 20 qacos)

6 |Tema 6. Ciupthbl 1 (eHOIIBI 6

7 |Tema 7. Anbneruas 3

8 [Tema 8. KapOOHOBBIC KHCIIOTHI 6 2
9 [Tema 9. Cnoxxubie 3¢upsl. JKupsbi. 5 1




YrieBozpl (5 gacoB)
10 | Tema 10. Vriepomsi | 5 | |
A3zoTconepskaniie oprannieckue coeqruaenus (7 4acoB)
11 |Tema 11. AMuHBI. AMUHOKHCIIOTHI 3
12 |Tema 12. Benku 4
CunTeTnueckue noinumepsl (8 4acon)
13 [ Tema 13. CunTetnueckue noaumeps! | 8 | 1 | 1 |
B HmkHell yacTy TaONHIBI YaChl CyMMHUPYIOTCS
| HUroro: 70 4 5

Copeprxanne TeM yaeOHOTO Kypca

Tema 1. Teopust cTpoeHUsI OPraHUYECKUX coeanHeHuit ( 4uaca )
IIpenmer opranmdeckoit xumMuu. OCOOCHHOCTH CTPOCHHS M CBONCTB OPTaHMYECKHX COCOUHEHWH. 3HadYeHWe M POIIb
OpPraHUYECcKOW XUMHUH B CHCTEME €CTECTBEHHBIX HAYK U B JKU3HHU OOIIECTBA.
Teopust cTpoeHus opraHudeckux coeguHeHnid A.M. bytnepoBa. OCHOBHBIE TIOJOXEHHMSI TEOPUM CTPOEHUS
A.M.bytiepoBa. XuMH4YecKOe CTPOSHHE W CBOMCTBA OpraHMYecKHWX BemiecTB. M3omepus Ha mpumepe H-OyTaHa o
n3obytana. Mzomepus u ee Bumpl. CTpyKTypHas M30Mepusi, e€ BUABI: W30MEpPHUS «YTJIEPOTHOTO CKEIeTa», M30MEpHs
MOJIOKEHUS! (KpaTHOW CBSI3U U (YHKIMOHAIBHOW TPYIIIBI), MEXKKIIACCOBAS H30MEPHSL.
TpebdoBarms 'OC
3HaTh:
Ba)KHEHIIMEe XUMUYECKHE TTOHSITHS: MMpeaAMET Opr. XUMHUHU, THUII XUM. CBIA3HU U KpPICTﬂJUIPI‘IGCKOﬁ PCIIETKH B Opr. B-Bax,
BaJICHTHOCTb, CTENEHb OKHCIEHUS, YIJIEPOIHBIH CKeJeT, 3JIEKTPOOTPUIATEeIbHOCTh,  H30MEpHUs, pPOJIb XHUMHHU B
€CTEeCTBO3HAHWH; 3HAYCHUE B JKM3HU OOIIECTBA; TEOPHIO CTPOSHHUS, YTICPOAHBIA CKEIeT, PaliKallbl, TOMOJIOTH, U30MEPHI ,
MOHATHE CTPYKTYPHOU U30MEPUU
YMmeTs:
OOBSICHAITh 3aBUCHMOCTH CBOWCTB B-B OT MIX COCTaBa M CTPOSHHSL.
COCTABIISITh CTPYKTYPHBIE (POPMYITBI H30MEPOB.
OIpeacCIATh BAJICHTHOCTD U CTCIICHL OKHCJICHHUSA 3JICMCHTOB.
XapakTepHU30BaTh Yriepos o nojaoxenuro B IICXD
MIPUHAMATH KPUTHYIECKHE OIIEHKH IOCTOBEPHOCTH XMMHUYECKOW WH(GOPMAITIH, TTOCTYTAIOIIEH 13 pa3HbIX UCTOYHUKOB.
[1.p. KayecTBeHHBIH aHaIN3 OpraHUYECKUX COETUMHEHHH.

VYT1eBoI0pPO/IbI ¥ X IPUPOIHBIE UCTOYHUKY (264aca)
Tema 2. IlpenenbHble yriaeBogopoas! . (74acoB)
Anxkanbl I'omMonoruueckuii psa 1 odwmast popmyna ankaHoB. CTpoeHHE MOJIEKYJT METaHa U APYTUX ankaHoB. M3omepus
ankaHoB. DuU3NYECKUEe W XUMHUYECKHE CBONCTBA ajlKaHOB (HAa MpUMepe METaHa W dTaHA: TOpPEHHUE, 3aMeIIcHUE,
pasnoxeHwue, AeTUAPUPOBaHNe). AlKaHbI B ipupoe. [I[pumeHenue.
HI/IKJ'IoaJ'IKaHBI. IlonsTue o OUKJIOAJIKaHax U ux cBorcTBax. I'oMoyiornueckmit paau 06111215[ q)opMyna OUKJIOAJIKaHOB.
M3omMepus IUKIIOANKAHOB (IO «yTIEPOTHOMY CKEIIETY», ITUC-, TPAHC-, MEKKJIACCOBas). XMMUIECKUE CBOMCTBA
LMKJIOAIKAHOB: TOPEHUE, PA3IIOKEHUE, PAJUKAIBLHOE 3aMEICHHE, H30MEPH3aIIHs.
Tema 3. HemnpenenbHble yriaeBoaopoabl.(94acoB)
Anxensl. 'omonoruueckuii psg u o0mmas popmyna ankeHoB. CTpoeHHe MOJICKYIT dTeHa M3oMepus aliKeHOB:
CTPYKTYpHas. ITonoxenne T-CBA3H, MCKKJIaCCOBasd. HOMCHKHaTypa ankeHoB. du3MYecKkre CBOMCTBA aIKEHOB.
HonyquI/Ie OTHUJICHA (,Z[GFI/II[pI/IpOBaHI/IeM 9TaHa nu z[erH/:[paTauHeﬁ 3TaHOJ'Ia). XWUMHUYeCKre CBOMCTBA: TOpCHHC,
KauCCTBCHHBIC pCAKIINU, TUApaTals, IHOJUMEPU3aAIUA. HpI/IMeHeHI/Ie OTUJICHA.
Anxonuensl. O0mias Gpopmyna ankaaueHoB. CTpoeHue MoJIeKyJ. M3oMepust 1 HOMEHKJIATypa ajkaaueHoB. DPusnueckue
Y XMMHYECKHe CBOMCTBA M30MpeHa u OyTaaueHa -1,3(o0ecuBeunBaHre OPOMHOM BOJIBI, TOIIMMEPU3AIINS B KAYUyKH).
Pesuna.
Anxunbl. ['omonornueckuii psa ankuHoB. O6mmast popmyna. CTpoeHre MOJIEKYIT aruTeneHa . i3oMepus aikuHOB
(CprKTypHaﬂl 110 IMOJIOKCHUIO KpaTHOfI CBA3U U Me)KKJ'IaCCOBaH). HOMeHKJ'IaTypa AJIKMHOB. HonyquI/Ie AJIKMHOB!:
METaHOBBII M KapOUIHBIN criocoObl. Du3nUeckrue u XUMHUYECKUe (TOpeHne, 00ecIIBeUnBaHUE OPOMHOI BOJIBI,
MIPUCOEANHEHNE XJIOPOBOIOPO/IA, TUAPATAIIHS) CBOMCTBA ATHHA. P-1IMs momuMepr3anny BHHUIXJIOPUAA U €T0
MNPpUMCHCHHC.
Tema 4. Apomaruueckue yriieBoIOpObL.(49acoB)
ApomMaTtudeckue yrieBoJopoasl. beH3on kak npencraButens apeHoB. CTpoeHue MoeKyIbl 6eH3ona. Ousndeckre u
XUMHYECKHE (TOpeHHe, TaJIoTeHUPOBaHKe, HUTpOBaHKE) cBolicTBa OeH3oma. [Ipumenenue O6ensona. [lonyyenne 6eH3ona
M3 IreKkCaHa U alicTuJICHa .
Tema 5. IlpupoaHble HCTOYHUKH YTIIEBOAOPOIOB U UX nepepadoTka.(6yacoB)
[pupoansie ncrounuku yraesogopoaoB. Hedrts. Coctas u e€ npomblinuieHHas nepepadbotka. Hedrenponykrel. bensun n



MOHATHE 00 OKTAaHOBOM 4uciie. [IprpoHEIiA Ta3, ero cocTaB M MPAaKTUYECKOE HCIoNb3oBaHue. [IpenmytiecTBa MpUpPOIHOTO
rasa nepej ApyruMu BuAaMu TorvBa. KaMeHHsbIl yroias. KokcoxuMudeckoe IpoM3BOICTBO U €r0 MPOITYKIUS
Pacuernsle 3amaun. 1. Haxoxaenue MoneKyIsipHOH OpMYJIIbl OPraHMYECKOro COeIMHEHNS 1o Macce (00beMy) IPOAYKTOB
cropanus. 2. HaxoxaeHue MoJIeKy IsIpHO# (OpMYITBI BEIIECTBA 10 €T0 OTHOCUTEIHLHOM INIOTHOCTH M MacCOBOM J0JIe
3JIEMEHTOB B COeUHEHUAX. 3. KoMOMHMpOBaHHBIC 3a/1a4H.

Hemoncrpanun. Komnexnus «IIpuponHpie HCTOYHUKN yriieBoA0pooB». CpaBHEHHE MPOLIECCOB TOPEHHS HEPTH
U npupomgHoro raza. O6pazoanue He(TIHOH IICHKA HA TOBEPXHOCTH BOXBI. KaTaauTHdecKuil KpeKWHT IapaduHa.
PactBopenne mapaduna B OeH3WHE W WCMApEeHHE pacTBOpUTENs M3 cMecH. llnmaBienne mapaduHa ¥ ero OTHOIIEHHE K
BoJie (pacTBOpeHHE, CpaBHEHHE IUIOTHOCTEH, cMmaunBaHue). Pasmenenme cmecu OEH3MH — BOjAa C TIOMOUIBIO
JIeITUTENBHON BOPOHKH.

ITomydenne MeTaHa U3 anerara HaTpUs U THAPOKCHIA HATPpHUA. Moaenn MOJEKyJT ajJKaHOB — IIapOCTEPIKHEBbIE
u oObeMHble. ['opeHne MeTaHa, IPONaHOOYTaHOBOM cMecH, mapaduHa B YCIOBUSAX M30BITKA M HEAOCTATKA KUCIOPOJA.
B3peiB cMecu MeTana ¢ BozmyxoMm. OTHOIICHHWE METaHa, MPOMaHOOyTaHOBOW cMecH, OCH3MHA, MapaduHa K OpOMHOMN
BOJIE ¥ PacTBOpPY IIEpMaHTaHaTa Kaivs. B3ppIlB cMecn MeTaHa W XJI0pa, HHHIMUPYEMbIH ocBelleHneM. BoccraHoBneHne
okcuna meam (1) mapaduaOM.

[apocTepx)HeBble U OObEMHBIE MOJENHM MOJEKYJ CTPYKTYPHBIX M TPOCTPAHCTBEHHBIX H30MEPOB aIKEHOB.
OObemMHBIE MOAETH MOJIEKYN ankeHoB. [lomyueHwe sTeHa u3 stanona. OOeclBeYMBaHWE ATEHOM OPOMHOW BOABIL.
O6ecuBeunBaHNe STEHOM pacTBOpa IepMaHraHaTa kainus. ['operne sTena.

[Monyuenue aunetuneHa u3 kapouna xansius. Ousnueckue cBoiicTBa. B3anmozelicTBue aneTuieHa ¢ OpoMHON
Bojol. B3aumopeiicTBue aneTuneHa c pacTBOPOM IepMaHraHaTa Kaius. l'opeHue aunerwieHa. BsaumopeiicTBre
areTIiIeHa ¢ pacTBOPOM COJIH MEAH WU cepedpa.

Mopenu (mapocTtep>kHeBble 1 00BEMHBIE) MOJIEKYJ aTKaJHEHOB C PAa3IMYHBIM B3aMMHBIM PACIIONIOKEHUEM TT-
cBszeit. JlemonumMepu3saius kaydyka. Mozenu (IIapoCTep)KHEBbIE U OOBbEMHBIC) MOJICKYJ aJKAIUCHOB C Pa3IMYHBIM
B3aMMHBIM PAaCIONIOKEHUEeM 7-CBsi3el. Koarymsmus MIe4HOTO COKa KaydyKOHOCOB (MOJIOYas, OAYBAaHYHKOB FHITH
(ukyca).

[MapocTepxHEeBbIE MOAETH MOJEKYJT LUKIOAJIKAaHOB M ajkeHoB. OTHOIIEHHE LHKIOTeKCaHa K pacTBOpPY
nepMaHraHara Kajusi 1 OpoMHO¥ Bojie.

[apocTepxHeBble W OOBEMHBIE MOIETH MOJEKYd O€H30Ja W ero ToMoJoroB. PasnmeneHne ¢ MOMOIIBIO
JeNUTEeNbHON BOPOHKH cMecH OeH30m — Boja. PacTBopeHue B O€H30J€ pa3iUYHBIX OPTaHMYECKHX M HEOPTaHMYECKHX
(Hampumep, cepbl) BEIIECTB. DKCTPAarMpoOBaHUE KpacuTellel U IPYruX BEIIECTB (HApUMeEp, noja) OCH30J0M M3 BOJIHBIX
pactBopoB. I'openne Oenzona. OTHomeHne OeH30a K OpOMHON BOJE M pacTBOpY mepMaHraHata kamus. llomydenue
HUTpoOeH30ma. ObeciBeYBaHNE TOTYOIIOM ITOAKUCIEHHOTO PACTBOpa NIepMaHTaHaTa Kalns U OPOMHOM BOJIBI.

Jlaboparopubie ombiThl. 1. IlocTpoenue wMomenel Moyekya ankaHoB. 2. CpaBHEHHE IUIOTHOCTH U
CMENINBaeMOCTH BOABI W yriaeBomopomoB. 3. Iloctpoenne momeneit monekyn ankeHoB. 4. OOHapyKeHHE alKeHOB B
oensuHe. 5. [lomydeHne aneTiieHa 1 €ro peakiuy ¢ OpOMHON BOJIOHM W pacTBOPOM IepMaHTaHaTa KaJusl.

[paktrueckas padora Ne 1. KauecTBeHHOE olpesieNieHre yriaepo/ia, BOJIOPoa, XJopa B OPraHMIECKHX COCMHEHHSIX.
[Ipaktnueckas padora Ne 2 [lonydeHue 3THiI€HAa U ONBITHI C HUM

KonTponbHas pabora Ne 1 o remam 1,2,3,4.

KontposbHas padota Ne 2 mo Teme «YTi1eBo10pOIbD».

Tpeb6osanus ['OC.

3HaTh!

BaXHEHIINE XMMHWYECKHUE IMOHATHS: BEIIECTBO, aTOM, MOJIEKYJIA, XMMHUUYECKasl CBA3b, BAJICHTHOCTb, CTEICHb
OKHUCJIEHHS, MOJb, BEUIECTBA MOJIEKYJSIPHOTO CTPOEHUE, YIJIEPOAHBIA CKEJeT, H30MEepHs,, T'OMOJIOTHS,
pauKaibl, 001Iyo GopMyiTy, TOMOJIOT. PAI.

ocHoBHbIe Teopun xumun: TXCOC A.M. bytnepoga.

Ba)XHEHIIINE BEIeCTBAa U MaTepHalibl: METaH, 3TUJIEH, alleTUJIEH, O€H30J1, KayudyKH, MPUPOJIHbIE MCTOUHUKU
YII€BOIOPOAOB: He(Th, MPUPOIHBIN ra3, MPOILYKTHI IepepadoTKU HeDTH.

YMerts:

Ha3bIBATh YIJIEBOAOPO/IBI 110 TpUBHAIBHOM HOMeHKnarype u 1o MIOITAK,

XapaKTepH30BaTh CTPOCHUE, CBOMCTBA M OCHOBHBIE CIIOCOOBI MOTyYEHHUS YTIIEBOI0PO/IOB.

OTIpeNeNATh MPUHAAIIEKHOCTD B-B K ONpesieieHHOMY Kiaccy. OOBSCHATh: 3aBUCUMOCTh CBOMCTB BEILIECTB OT MX
COCTaBa U CTPOCHMS;

BBIMOJIHATH XUMUYECKHUI SKCIIEPUMEHT: 10 PACIIO3HABAHUIO BAKHEHIIINX OPraHUYEeCKUX BEIECTB;

IPOBOJUTH: CAMOCTOSITEIIbHBIN MOUCK XUMUUYECKONH MH(OPMAIMU C UCTIOIB30BAHUEM PA3JIIMYHBIX HCTOYHHUKOB,
UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTMM JUIsi OOpaOOTKM M Tepenaud XuMUdeckod uHbopmanuu u eé
NpEeCTaBICHUS B PA3TUYHBIX (opMax.

Hcnonb3oBaTh NpuoOpeTEHHbIE 3HAHUSA U YMEHHSI B IPAKTUYECKON JEATEIIbHOCTH U MOBCEIHEBHON KU3HH IS
OOBSCHEHUSI XHUM. SBJICHUH, MPOUCXOIAIIMX B OBITY M HA IMPOM3BOACTBE U JUIA 3KOJIOTHYECKH T'PAMOTHOTO
MOBEJICHNS B OKpYXarolllel cpefie, a TakKe Ul OLEHKU BIUSHUS XUM. 3arPSA3HEHUs OKpYXKarolleil cpebl Ha



OpraHW3M 4YeJOBeKa M JpYyrue >KUBBIE OpraHu3Mbl  npu  HedremepepabOTKe W TPAHCIOPTUPOBKE
He(TEMPOAYKTOB, JIsi 6€30MacCHOTO OOpAIICHHs C TOPIOYUMH B-MH.

Kucnoponoconepxarme oprannueckue Bemiecta (20 gacoB)

Tema 6. Ciuptsl 1 penonbl (6 yacoB) Cocras u kiaccuduraiys cupToB. M3oMepust ciupToB (MOJIOKEHHE
THIPOKCHIIBHBIX TPYII, MEXKKIACCOBasl, «yIJIEPOAHOrO cKenera»). du3nyeckue CBOWCTBA CHHUPTOB, MX MOIYYEHHE.
MexMonekymnsipHass BOJOPOAHAsE CBs3b. OCOOEHHOCTH 3JEKTPOHHOI'O CTPOCHHS MOJIEKYJl CIUPTOB. XHMHYECKHUE
CBOWCTBA CHHMPTOB, OOYCIIOBJICHHBIE HAJMYUEM B MOJIEKYJaX TMAPOKCHJIBHBIX TPYHI: OOpa3oBaHHE aJIKOTOJISTOB,
B3aUMOJICHCTBUE C TaJIOTCHOBOAOPOAAaMH, MEKMOJEKYIISIpHas U BHYTPUMOJCKYIApHas AeruapaTaunus, sTepudukanus,
OKHCJICHHE U JIeTUApPUpOBaHUE CIHUPTOB. OCOOEHHOCTH CBOMCTB MHOTIOaTOMHBIX cHHpTOB. KauecTBeHHas peakuus Ha
MHOTOATOMHBIE CIMPTHI. Ba)kHelne MpeacTaBUTENd CIHPTOB. DU3HOIOrMYECKOe NEHCTBHE METaHOIA W HTAHOJA.
Ankoronmusm, ero nocieactBus. [Ipodunaktuka ankoromuszma. DeHos, ero (QU3MYECKHEe CBOWCTBA W TOJyYECHHE.
Xumuueckue cBoicTBa ¢enona kak GyHkuus ero crpoeHus. Kucnornsle cBoiicTBa. B3anMHoe BiIMSAHME aTOMOB M TPYIIT
B MOJIEKYJIaX OpraHM4YecKMX BellecTB Ha mpumepe ¢enona. Ilonmukonaencanus ¢eHona ¢ GOpManbICTUAOM.
KauectBennas peakuus Ha ¢enon. [Ipumenenne denona. Knaccupukanus genonoB. CpaBHEHHE KUCIOTHBIX CBOWCTB
BEIIECTB, COACPKAIIUX THIPOKCUIBHYIO TPYIITY: BOJBI, OJHO- U MHOT'OATOMHBIX CIIUPTOB, (peHoNa. DIeKTpoQHIbHOE
3aMelleHue B 0€H30JpHOM KoJjblie. [IpruMeHeHre npon3BoaHbIX (heHoma.

PacuerHble 3anaun. Beraucnenus mo TepMOXMMUYECKUM YPAaBHEHHUSIM.

Hdemoncrpanun. Pusnyueckue CBOWCTBAa 3TaHONA, MpomaHona-1 u Oyranoma-1. IllapocTepikHeBble MopemnH
Monekyn1 uzomepoB  Ilomywuenue mpocroro sdwupa. Ilomydenue cnoxnoro sdupa. Ilomyuenue sTeHa w3 3TaHOIA.
PactBoprMoCTh (heHONa B BOE TpY OOBIYHOI U MOBBIIIICHHOI TemrmepaType. BeirecHenne gerona 3 heHonsTa HaTpus
YTOJIbHOM KuCIoTOH. Peakuus denona ¢ xyopuaom xkenesa (111). Peakius penona ¢ popmansaerumaom.

Jlaboparopuble onbITL. 6. [TocTpoeHre Mojeneil MOJeKya H30MEPHBIX CIUPTOB. 7. PacTBOPUMOCTH CIIMPTOB C
Pa3IMYHBIM YHCJIOM aTOMOB YIJIEpoAa B Bofe. 8. PacTBOpMMOCTh MHOTOATOMHBIX CIMPTOB B BoJe. 9. B3aumoneiictue
MHOT0AaTOMHBIX crTupTOB ¢ ruapokcuaom mean (11). 10. BzanmopeiicTBre BoHOTO pacTBopa (heHoma ¢ OGpOMHOI BOIOM.

Tema 7. Anbneruapl U KeTOHBI. (3 uyaca) CTpOCHHE MOJEKYN albJCTHI0OB M KETOHOB, UX HM30MEpHS H
HOMEHKIaTypa. OcOOEHHOCTH CTpPOCHHUS KapOOHHWIBHOW Tpymmbel. Du3udeckwe CBOWCTBa (OpMaNbIeTHaa H €ro
roMoJioroB. OTieNbHbIE TIPEACTABUTENIH aJbJCTUI0B U KETOHOB. XHMHUYECKUE CBONCTBA ajbJIETUAOB, OOYCIOBICHHBIE
HAJIMYMEM B MOJIEKYJie KapOOHWIBHON pyNIbl aTOMOB (THAPUPOBAHKE, OKUCICHHE aMMHAYHBIMHA PAcTBOPaMHU OKCHAA
cepedpa u runpokcuga meau (11)). KauectBennsie peakiun Ha anpaerunbl. OCOOCHHOCTH CTPOCHHS M XHUMHUYECKHX
CBOMCTB KETOHOB.

Tema 8. KapOoHoBbIe KUCIOTHI ( 6 4YacoB) CrpoeHHe MOJIEKYJI KapOOHOBBIX KHCJIOT W KapOOKCHIBHON
rpynmsl. Knaccnukanus u HOMEHKIaTypa KapOOHOBBIX KHCIOT. Du3nyeckue CBOMCTBAa KapOOHOBBIX KHCIOT U HX
3aBUCHMOCTb OT CTpOeHHs MoJieKyjd. KapOoHOBbIE KHCIOTHI B Tpupojne. buonorndeckass ponb KapOOHOBBIX KHCIOT.
OOmie CBOWCTBA HEOPTraHWYECKUX W OPraHWYeCKUX KHUCIOT (B3aMMOJEHCTBHE C MeTallaMH, OKCHJIaMH METaJlIOB,
OCHOBaHUSIMH, COJISIMH). BinsiHMEe yrieBogopoIHOrO pajguKaia Ha CHIIy KapOOHOBOM KHCIOTHL. Peakuus stepuduranny,
YCIIOBUS €€ MPOBENICHHUS.

Hemoncrpanuu. IllapocTepHeBble MOAETH MOJIEKYN AIbJETUOB M H30MEPHBIX MM KeTOHOB. OKHCIEHHE
OeH3anpaeruia Ha Bo3ayxe. Peakims «cepeOpsiHoro 3epkana». Okucienue anpaerugoB ruapokcugom meau (11).
3HaKOMCTBO C (PU3UUECKUMH CBOMCTBAMH HEKOTOPHIX KapOOHOBBIX KHCIIOT: MypPaBBHHOM, YKCYCHOW, NMPOIHMOHOBOH,
MAacCJISIHOH, 111aBEJICBOM, TUMOHHOM, OJICMHOBOMW, CTEapUHOBOM, O¢H301HOM. Bo3ronka OeH30iiHON KucaoThl. OTHOIICHHE
Pa3IMYHBIX KapOOHOBBIX KHUCIOT K Bojie. CpaBHEHHE KUCIOTHOCTH CPE/Ibl BOIHBIX PACTBOPOB MYPaBBHHOM M YKCYCHOH
KHCJIOT OJMHAKOBOH MOJISIPHOCTH.

Jlaboparophsbie ombiThl. 11. IlocTpoeHue Mojieneli MOJIEKYJ W30MEPHBIX ajbJCrHI0B U KETOHOB. 12. Peakius
«cepebpsiHoro 3epkana». 13. Oxucnenwe anpaerugoB ruapokcugom meau (I). 14. Oxucnenue OeH3ambaeruga
KHCIOpoJoM Bo3ayxa. 15. CpaBHeHHME CHIIBI YKCYCHOM M COJITHOM KHCIOT B peakuusax ¢ HUHKOM. 16. CpaBHeHHe
PacTBOPUMOCTH B BOj€ KapOOHOBBIX KHCIOT M MX coied. 17. B3ammoneiicTBue KapOOHOBBIX KHCIOT ¢ OCHOBHBIMH
OKCHJaMH, OCHOBAaHHUSMH, aM(OTEPHBIMHU THAPOKCUIAMH U COJISIMU.

Tema 9. Cnoxusie a3¢pupsl. XKupsl. (Suaca)

CrpoeHre CIOXKHBIX 3QHUpPOB. M30Mepusi CIOXKHBIX 3(PHUPOB («YTJIEPOJHOTO CKENeTa» W MEXKKIIACCOBas).
Homenknarypa cinoxsbix 3¢upoB. OOpaTUMOCTh peakiuyi dTepU(UKAINN, THIPOJIN3 CIOXKHBIX 3(hupoB. PaBHOBecue
peakuuu 3TepuuKaMd — THIPOJIN3a; (aKTOphl, BIUSIONIME Ha HEro. PeleHue pacueTHBIX 3aJad Ha OIpelesieHHe
BBIXOJ]a TPOJYKTa peakuud (B %) OT TEOPETUUECKH BO3MOXKHOTO, YCTAaHOBJIEHHE (OPMYJIBI M CTPOEHHS BEIECTBA IO
NPOJIYKTaM ero cropanus (Wiv rujpoinsa). Kupel — clioxHble dQUPHI TIUIEPHHA 1 KapOOHOBBIX KHCIOT. CocTaB H
cTpoeHne xupoB. Homenkmarypa u kmaccudukamus xupoB. Macna. XKupsl B mpupozae. buomnorndeckue (yHKInu
xupoB. CpoiicTBa xupoB. OMBIICHHE KUPOB, NoTyueHHe MbUIa. OObSICHEHHE MOIOIINX CBOWCTB MbLIa. [ mapupoBanue
KUIKUX KUpoB. Maprapus. [Tousitue o CMC. O0bsicHeHne Moromux cBoicTB Mbiia 1 CMC (B cpaBHEeHUN).

Hemoncrparun. [lonydeHne npusTHO MaxXHYIIETO CI0XHOTO d¢upa. OTHOIIEHHEe K OPOMHOM BOJIE ¥ PacTBOPY
nepMaHraHarta Kajius IpeieNbHON U HeTpeaesbHON KapOOoHOBbIX KucioT. lllapocTepkHeBbIe MOJETH MOJIEKYJT CIIOKHBIX
3¢UPOB M HM30MEPHBIX MM KapOOHOBBIX KHCIOT. OTHOLICHHE CIMBOYHOrO, MOJACOJHEYHOrO M MALIMHHOI'O Macia K
BOJIHBIM pacTBopam Opoma U MepMaHTaHaTa Kajusl.



JlaGopartopusie ombITel. 18. IlocTpoeHme Mozened MOJIEKyd HW30MEPHBIX KapOOHOBBIX KHCIIOT W CIIOXKHBIX
3¢upoB. 19. PacTBOpUMOCTE KHPOB B BOJIC U OPTAHNYECKUX PACTBOPUTEIISX.
[Ipakrryeckas padora Ne 3 [ToayueHue u cBOHCTBa KAPOOHOBBIX KHCIIOT.
Ipaktryeckas pabora Ne 4 PemieHne 3KCIIeprUMEHTAIBHBIX 33/]a4 HA PACIIO3HABAHUE OPraHMYCCKHUX BEIICCTB.
KonTtponsHas padora Ne3 mo temam Ne 6,7,8,9.

TpebdoBanms 'OC.
3HaTh:
BOKHEUIIIUE XUMUYECKUE TOHSITHS:
OYHKIIMOHAIBHBIE TPYIIIHI, H30MEPHUsI, TOMOJIOTHSI, OKHCJICHHUE, BOCCTAHOBIICHHUE.
Ba)KHEUIINE BEIIECTBA U MaTEPUAJIbL:
9TaHOJI, YKCYCHAsl KHUCIJIOTA, KUPHI, MbLIIA.
YMeTsh:
HA3bIBaTh: BEIECTBA M0 “TPUBHAIHHON M MEXKIyHAPOTHOW HOMEHKJIAType.
ONPENEATh: IPUHAICKHOCTh BELIECTB K pPa3HBIM KJaccaM OPraHMYECKHX COCIUHEHUH.
XapaKTEepPU30BaTh: OCHOBHBIEC KJIACChl OPraHMYECKUX BEIECTB, CTPOGHHE U XHUMHUYECKHE CBOWCTBA H3YYCHHBIX
OPraHUYECKUX COEIUHEHUH.
OOBSACHSTH: 3aBUCHMOCTh CBOMCTB KHCIOPOICOAEPKAIMUX OPraHWYECKHX COEAMHEHUIH OT WX COCTaBa M CTPOCHWS.
BBIMOAHATP XUMUYECKHUH SKCHEPUMEHT: MO PACHO3HABAHUIO BAXHEHUIINX KHUCIOPOACOACPKAIMIMX OPraHUYEeCKUX
BEIIIECTB.
MIPOBOJIUTH: CAMOCTOSATENBHBIN MOUCK XUMHYECKOW WH(POPMAINH C WCIOIB30BAaHUEM DPA3NIAYHBIX HMCTOYHHKOB.
Hcnonp3oBaTh MpHOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUYCCKOM JCSITEIEHOCTH U TIOBCETHEBHOM JKU3HU JUTsI OO BSICHEHUS
XHUM. SIBICHUH, POUCXOJIAIINX B ObITY W Ha MPOU3BOJACTBE U JIJIS SKOJOTMYECKH IPAMOTHOT'O MOBEJCHUS B OKPYKAIOIICH
cpelie, a TaKkKe JUIsl OUEHKU BIIMSHUS XUM. 3arPSI3HEHUS. OKPY’KAIOLIEH Cpellbl Ha OPraHU3M YEJIOBEKA U JPYrUe >KUBbBIC
OpTaHMU3MBI, JJIs OXPaHBl OKPYKAOIIEH Cpeibl OT MPOMBIIIIEHHBIX OTXOA0B, COJIEPKAIINUX (DEHON, IS OIIEHKH BIUSHUS
JICHCTBYSI allbJCTUIOB Ha >KMBBIC OPraHU3MBI, JJI 0e30macHOi pabOThl CO CpEACTBAMH OBITOBOM XWUMHU, IUIS OLICHKH
BJIMSIHMSI QJIKOTOJISl HA OpPraHu3M YellOBeKa.

Tema 10. YreBoasr (5 yacon)

Monocaxapusl. ['1t0k03a, ee ¢usndeckue cBoiictBa. CTpoeHUEe MOJICKYbl. PaBHOBECHS B pacTBOPE IITFOKO3BI
3aBHCUMOCTh XUMHUYECKUX CBOMCTB IJIFOKO3bI OT CTPOCHMS MOJIEKYJbl. B3aumoneiictBue ¢ ruapokcunom meanu (11) mpu
KOMHATHOH TeMIlepaType M HarpeBaHHH, dTepUUKAINsS, peakiusi «cepeOpsHOro 3epKaiay, TUApupoBaHue. Peakinn
OpOo’KeHUs TIIIOKO3bI: CHUPTOBOI0, MOJIOYHOKHCTOrO. ['TI0K03a B mpupoie. buonornueckas poib riatoko3sl. [Ipumenenue
[JIIOKO3bl Ha OCHOBE €€ CBOIcTB. PpyKTO3a Kak H30Mep IUIIOKO3bl. CpaBHEHHE CTPOCHHS MOJIEKYJI U XUMHYECKHX
CBOWCTB IJIIOKO3bI U PpyKTO3bl. DPYyKTO3a B IPUPOJIE U €€ OHONIOrn4ecKas poib.

Hucaxapunsl. Ctpoenue aqucaxapuaos. BoccranaBnuBaromye 1 HeBOCCTaHaBIMBAIOLIMe qucaxapuasl. Caxaposa,
JaKTO3a, MajbTo3a, WX CTpPOGHHWE M OwosiorHueckas poib. [maponu3 aumcaxapuzoB. [IpoMbIlTIEHHOE MOTyYCHHE
caxapo3bl U3 IPUPOTHOTO CHIPHSI.

INonmucaxapunel. Kpaxman u nemmtosno3a (CpaBHUTEIbHAS XapaKTepUCTHKA: CTPOCHUE, CBOMCTBA, OMOIOTHUECKas
poinb). dusnyeckue CBOMCTBA IMOJHCAXapUA0B. XHMHUYECKHE CBOWCTBA MONHMCAXapUAOB. [ 'MIaponn3 moincaxapuioB.
KauyectBennas peakuuss Ha kKpaxmain. [lomucaxapunel B mpupone, HX Ouojormyeckas ponb. Ilpumenenue
nonucaxapuaoB. lloHsiTHe 00 HCKYCCTBEHHBIX BOJIOKHAX. B3amMoieWcTBHE NEIUIIONO3bl C HEOPraHMYECKHMMHU U
KapOOHOBBIMH KHCIIOTaMH — 00pa3oBaHKe CIOXKHBIX 3()UpOB.

Hemonctparn. OOpasibl YIIeBOAOB U U3/eNHid U3 HUX. B3anmoneiicTBue caxapossl ¢ rugpokcuaom meau (11).
Peaknusi «cepeOpsiHOro 3epkana» Ui TMOKo3bl.  OTHOLIEHME PacTBOPOB Caxapo3bl W MAJBTO3bI (JIAKTO3BI) K
runpokcuny Meau (Il) mpu HarpeBanmu. O3HakomileHHE C (U3MYECKHMMM CBONCTBAMHU IIEJUTIONO3bI M Kpaxmaia.
HaOyxanwue 11eTuTI010361 U KpaxMaia B BOJIE.

JlaGoparophbie onbIThl. O3HaKOMIIEHHE C (PU3MUECKHMMHU CBOMCTBAMM IJIIOKO3bl. B3amMmozeicTBHE IITIOKO3bI C
runpokcuaom Meau (Il) mpu oOBIMHBIX YCIIOBHSX W MpU HarpeBaHWW.  B3amMoJeicTBHE TIIOKO3BI U CaXapo3bl C
aMMHa4YHBIM PAacTBOPOM OKcHza cepeOpa. KucnoTHbeli ruaponu3 caxapos3bl. KadecTBeHHas peakiusi Ha Kpaxmai.
3HAaKOMCTBO € KOJUIEKLIMEH BOJIOKOH.

Tpebosanus 'OC.
3HaTh: BaKHEHIINE XUMHUYECKUE TOHITHS: (YHKIMOHAJIbHBIC TPYIIIbI, H30MEPHs], TOMOJIOTHS, OKHCIIECHHE,
BOCCTaHOBJICHUE.
YMeTh: Ha3bIBaTh: BEIMICCTBA 110 “‘TPUBHAIILHON” M MEXKIyHAPOIHOW HOMEHKIIATYPE.
OTIpEAEIATE: IPUHAJIEKHOCTh BEIIECTB K pa3HbIM KijaccaM OPraHWYECKUX COEIWHEHUIL.
XapaKTepH30BaTh: OCHOBHBIE KJACCHI OpPraHMYECKUX BELIECTB, CTPOCHHE U XUMHUYECKHE CBOWCTBA M3Y4YEHHBIX
OPTaHWYECKUX  COCJWHEHWH. BBIMONHATH  XMMHUYECKHIl  OKCIEPUMEHT: MO  PACIO3HABAaHUIO  BAKHEUIIHMX
KHCJIOPOJICOJICPIKAIINX OPraHMYECKUX BEUIECTB. MPOBOAMUTh: CAMOCTOSTEIBHBIN TOUCK XUMHYECKOH WHQOpManuu C
UCIIOJIb30BaHUEM DPA3JIMYHBIX HMCTOYHHKOB.
Hcnonp3oBaTh IproOpeTeHHBIE 3HAHUS U YMEHUS B IPAKTUIECKOH eI TeNbHOCTH U TIOBCETHEBHOM JKU3HU JUTSI OO BSICHEHUS
XUM. SIBJIEHUH.

A3zoTcoepikalye opranuieckue coenruenus (7 4acos)



Tema 11. Amunabl 1 AmuHokuciaotel (3 uaca) CoctaB U crpoeHHe aMuHOB. Kiaccuukanus, w3oMepus u
HOMEGHKIIaTypa aMuHOB. Aumdaruvyeckune amuHbl. AHwiH. [loiydeHne aMWHOB: aNKWIMPOBAaHWE aMMHAKa,
BOCCTAHOBJICHUE HUTPOCOSAUHEHUH (peakius 3unnHa). Gu3nveckne CBOMCTBa aMUHOB. XUMUYECKHE CBOWCTBA AMHHOB:
B3aMMOJICHCTBHE C BOJOH M KHCIOTaMH. | OMOJIOTWYECKMHA pPsI apoOMaTHICCKUX aMHHOB. AJIKWJIMPOBAaHUE U
alIIMpOBaHUE aMHHOB. B3aWmMHOe BIMsHHE aTOMOB B MOJIGKYJIaX Ha IpUMEpe amMMmuaka, amnpaTHIeCKHX |
apoMaTUYECKUX aMUHOB. [[puMeHeHue aMHHOB.

Tema 12. benku (4 wyaca) CocrtaB W CTpPOCHHE MOJEKYd AMHHOKHCIOT. M30MepHs aMHUHOKHCIIOT.
JIBOWCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB aMHHOKHCIOT W €€ MNpUYMHBL. B3anMoaeicTBHE aMHHOKHCIOT C
OCHOBaHUSIMH. B3zaumopelcTBHe aMHMHOKHCIOT C KHCIOTaMH, oOpa3oBaHHEe CIOXHBIX 3¢upoB. OOpa3oBaHue
BHYTPUMOJIEKYJISIPHBIX cojed (OWUMONMsApHOro HWOHa). Peakmus MOMWKOHAEHCAIIMM aMHHOKHCIOT. CHHTETHYECKHe
BOJIOKHA (KaIpoH, 3HAHT M Jp.). bronormueckas ponb aMuHOKHCTOT. [[ppuMeHeHre aMIHOKHCIIOT.

benku kak mpupomHbeie Omononumepsl. [lenTumnas rpynma atoMoB W mentuaHas cBs3b. [lentuabl. Bemku.
[lepBuuHas, BTOpUYHAS W TpPETHUYHAs CTPYKTYPHl OENKOB. XMUMHUYECKHE CBOICTBa OENKOB: TOpeHHe, IeHATypailus,
TUAPOIN3, KauecTBeHHbIE (I[BETHBIE) peaknuu. buosnormueckne (pyHKunm OenkoB. 3HaueHHe OenkoB. YerBepTHuHas
CTpYKTypa OeNKOB Kak arperanysi OEJIKOBBIX M HEOENKOBBIX MoJieKyll. ['mobansHast mpobiemMa GeTKOBOrO roj0JaHus |
MYTH €€ peIIeHHs.

HyxnennoBsie kucmotel. OOmuii 1iaH cTpoeHus HyKJIeOTHIOB. [IoHATHE O MUPUMHUAWMHOBBIX W ITYPUHOBBIX
ocHoBaHMsX. [lepBuuHas, BTopuyHas W TpeTHdHas cTpyKTypsl moiekynsl JIHK. buonormyeckas poas JIHK u PHK.
I'ennas wHxeHepuss W OMOTEXHONOTHS. TpaHCTeHHbIC (OPMBI KUBOTHBIX U pacTeHui. JlekapCcTBeHHAas XUMUS: OT
arpoOXMMHUM 10 XHUMHOTepanuu. AcupuH. AHTHOMOTHKH M aucOakTepno3. Hapkormdeckwe BemecTBa. Hapkomanwms,
Oopr0a c Hell 1 PO IITaKTHKA.

Hemonctpauun. ®dusnueckue CBOWCTBa MeTWIaMuHA. ['opeHwe MmeTuinaMuHa. B3anmoneicTBMEe aHWIMHA U
METHJIaMHHA C BOMOW W kucnoTamu. OTHOIIeHWe OeH30ila M aHWIMHA K OpoMHOUM Bome. OkpammBaHWe TKaHEH
AHWJIMHOBBIMU KpacutesrsiMu. OOHapykeHHe (YHKIMOHAIBHBIX TPYI B MOJEKYyJdax aMWHOKUCIOT. HelTpanuzamus
HIeJI0YH aMUHOKHUCIIOTOH. HeliTpanu3anus KHUCIoTs aMUHOKUCIIOTOH. PacTBopenue u ocaxkaenue 6enkos. JleHarypanus
oenkoB. KauectBennbie peaknnu Ha Oenku. Moaenn monexynsl JIHK u paznmunsix BunoB moiexyn PHK.

Jlaboparophsbie ombITel.  KadecTBeHHBIE peakiiy Ha OSIKH.

Tpebosanus 'OC.
3HaTh:
BA)XHEHIIME XUMHUYECCKHE IIOHATUS: BaJCHTHOCTb, CTENEHb OKHUCICHHSA YIJIEPOAd, BOAOPOJA, a30Ta, KHUCIOPOAA;
(yHKIMOHANBHBIE TPYNNBl (aMUHO-, HHUTPO), H30MEPHs, TOMOJOTHS;  JICKapCTBEHHBbIC Npenaparbl JOMaIIHeH

MEJIULMHCKON anTeuku. ICKyCCTBEHHBIE U CHHTETUYECKUE BOJIOKHA, KAYYYKH U IIJIACTMACCHI.

YMeTs:

Ha3bIBATH 10 «TPUBUAIBHOW» U MEKyHAPOJHOW HOMEHKIIATYPE.

OOBSICHATh 3aBUCHMOCTh CBOWCTB BELIECTB OT HMX COCTaBa M CTPOCHHS; MPHUPOAA XMUMUYECKOH CBS3H; MPOOIEMEI,
CBSA3aHHBIE C IPUMEHEHUEM JIEKAPCTBEHHBIX NPENAapaToB.

XapaKTepH30BaTh CTPOCHNE U XUMUYECKHE CBOICTBA.

ONPEJENATh BAJICHTHOCTb, CTEIEHb OKUCIICHUS 3JIEMEHTOB, THUIl XHMHUYECKOH CBSI3H, IPHHAJJIEKHOCTh BEIIECTB K
OnpeAeNEHHOMY KIIACCY OPIraHUYECKUX COSTUHEHNM, THITBI XUMHUYECKHX PEaKIHil,

BBITOIHITh XUMHUYECKUN 3KCIIEPUMEHT

M0 PACIO3HABAHMIO BEIIECTB, KAUECTBEHHAs peakIys Ha OelTKn

NPOBOJIMTH CAMOCTOSITEIBHBI OUCK XMUMHUYECKOW UH(OpMAIMK C MCIOIH30BaHUEM PA3JIMYHBIX HCTOYHHUKOB (HAYYHO-
HOIYJISIPHBIX M3IaHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHEeTa); NCHONb30BaTh KOMIIBIOTEPHbBIE TEXHOJIOTUH
U1 00pabOTKH U Iepelaun XUMHUYECKOH HH(POpMAaLnK U e€ MPEACTABICHHUS B Pa3IMUHbIX (hopmax.

BBIYHUCIISITH MaCCOBYIO JIOJII0O XUMHUYECKOTO dJIEMEHTa 10 (popMyJie COeIMHEHHSs, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
[0 XMMUYECKUM YPaBHEHHSIM Maccy, 0ObEM M KOJIMYECTBO MPOAYKTOB PEAKLUUH 10 MAacce MCXOAHOIO BELIECTBA U
BEIIECTBO, COACPIKALIEE ONPEACIEHHYIO OO IIPUMECE.

Hcnonp3oBaTh MproOpeTeHHbIE 3HAHUS U YMEHUS B IPAKTUYECKOM JeSITEbHOCTH U TIOBCETHEBHOM JKU3HU [T OOBSICHEHUS
XHUM. SIBICHUH, MPOUCXOAIMIMX B OBITY W Ha MPOU3BOJACTBE U JJIsI SKOJIOTHYECKH I'PAMOTHOT'O MTOBEJCHHS B OKpY Karommei
cpefie, a TakkKe AJI OLEHKHU BIMSHUSA XUM. 3arpsA3HEHUS OKPYKAIOLIEH cpellbl Ha OpraHM3M YeNIOBEKa M JIPyTHe KHUBbBIE
OpraHU3MBl, 111 OXPaHbl OKPYKAOLIEH Cpelibl OT IPOMBIIIEHHBIX OTXO/0B.

CunTeTH4ecKue noauMeps ( 8 4acoB)

ITomydeHne WCKYCCTBEHHBIX TIOJUMEPOB, KaK MPOIAYKTOB XHMHUYECKOW MOAM(PUKAIMK MTPHPOTHOTO
MOJIMMEPHOTO ChIpbi. CHHTETUYECKUE Kayuykd. MICKycCTBEHHBIC BOJIOKHA (AI[ETATHBINA IIENK, BUCKO3a), UX CBOWCTBA U
IIPUMCHCHUEC HonyquHe CUHTCTHYCCKUX IIOJMMEPOB PCAKIUAMU ITOJIMMEPU3ALUN U TTOJIMKOHACHCAIHU. CprKTypa
MOJIMMEPOB: JIMHEIHAs, pa3BeTBICHHAs, NPOCTpaHCTBeHHAas. [IpeAcTaBUTENN CHUHTETUYECKUX IUIACTMACC: MOJUITUIICH
HU3KOTO U BBICOKOTO JABJICHUS, MOJHUIPONUICH U MOMUBUHMWIXJIOpUJ. CHHTETHYECKHE BOJOKHA: JaBCaH, HUTPOH,
KarpoH.

HemoHcTpanuu:



Komnekuus HCKyCCTBEHHBIX BOJIOKOH.

Pacno3naBaHue BOJIOKOH IO OTHOLICHUIO K HATPEBAHUIO U XUM. PEAKTUBAM.
Konnekuus mnactmacc v U3ienui U3 HUX.

Kosnekuns CHHTETUYECKUX BOJIOKOH.

Pacno3HaBaHue BOJIOKOH IO OTHOLIEHUIO K HATPEBAHUIO U XUM. PEAKTUBAM.
HpaKTqucxaﬂ pabora Ne 5 Pacro3naBanue miacTMacc U BOJIOKOH.

Hroroas xoHTponbHas paboTa Ne 4 3a Kypc OpraHUuecKOd XUMUU

N



