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Ilnanupyemble pe3yIbTaThl H3y4eHUsl yIe6HOr0 peaMeTa
JlesTenbHOCTD yauTens B 00y4eHUH XUMUHK B Cpe/IHei (moHOM) mIKoNe MoKHA OBITE
HANpaBJIeHa Ha JIOCTIKEHUE 00yJarOIUuMUCS CIIETYFOIIHX IUYHOCHHbBIX Pe3YaIbmMamos:
— B [ICHHOCTHO-OPHEHTALMOHHOH Chepe — 0CO3HAHUE POCCHICKON IpaXkIaHCKOH
HJICHTHIHOCTH, IIATPHOTH3MA, TyBCTBA FOPAOCTH 32 POCCAHCKYIO XHMHUYECKYIO HAYKY;
— B TPY/ZIOBO# c(hpepe — rOTOBHOCTH K OCO3HAHHOMY BBIOODY AalbHelImei oOpazoBaTenpHOM
TPAEKTOPHH B BBICIICH IIKOJIE, TIIE XMMHUS SIBISETCS IPOQUIMPYIOMEH AUCIUILTHHOM;
— B II03HABATETBHOH (KOTHUTHBHOM, MHTEIIEKTYalbHOMN) chepe — yMEHHe YIPABISITE CBOEH
MO3HABATEILHON JICATENIEHOCTBIO, FOTOBHOCTE U CIIOCOOHOCTE K 06Pa30BAHUIO, B TOM YHCIE
caM000pa30BaHNIO, Ha POTSKEHUH BCEl JKU3HM; CO3HATEIBHOE OTHOIIEHHE K HETPEPBIBHOMY
00pa3oBaHuUIO KaK YCIOBHIO YCIIEITHON MPpohecCHOHATBHON H 00IIeCTBEH O NIeSATEeNbHOCTH;
(hopmMupoBaHUe HABBIKOB SKCIIEPHMEHTATBHOM U HCCIIeI0BATENBCKO JEATENBHOCTH,
y4acTHe B MyOIMYHOM TIPEJICTABIEHHH PE3YIBTATOB CAMOCTOATEILHON TO3HABATETLHOM
AEATENBHOCTH; yJacTHe B IPOMHILHEIX OUMITHAAX Pa3IMYHbIX YPOBHEH B COOTBETCTBHH C
XKEITaeMBIMHU Pe3yIbTaTaMH B aJ[eKBATHOW CaMOOIEHKOM;
— B chepe cOepexenus 310POBbsl — HPHHSTHE U peaTHn3aLus eHHOCTEMN 3JI0POBOTO U
OesoracHoro obpasa XU3HHU, HEIPHATHE BPEIHBIX IPUBBIYEK (KypEeHHS, ynorpebienust
QJIKOT0JIsl, HAPKOTHKOB) Ha OCHOBE 3HAHUH O CBOHCTBAX HAPKOJIOTHYECKUX H HAPKOTHYECKHX
BEILECTB; COOIIOIEH e TIPABHII TEXHAKH Ge30IIaCHOCTH IIpH paboTe ¢ BEIECTBAMH,
MaTepuaaMu U IpoLeccaMu B yueOHOM (Hay4HO#t) mabopaTopuu U Ha IPOU3BOJICTRE.
Memanpeomemnvie pesynbmampi 0CBOCHNUS BBITYCKHUKAMY CpejT Hel (OIHON )IIKOTBI Kypca
XUMHAH:
— HCIIO/Ib30BaHNE YMEHUI U HABBIKOB Pa3sIMYHBIX BUIOB ITO3HABATEIBHON JIESTCTHHOCTH,
INPAMEHEHHUE OCHOBHBIX METO/IOB ITO3HAHHUS (CHCTEMHO-MH(GOPMALMOHHEIN aHAIH3,
HAOIIO/ICHHE, U3MEPEHHUE, IIPOBEICHHE IKCIIEPAMEHTA, MOJICTAPOBAHKE, HCCIIE0BATETbCKAS
AeSATENbHOCTD) VISl H3YYEHUs PA3THUHBIX CTOPOH OKPYIKAIOIIEH eHCTBUTEIBHOCTH;
— BJIaJICHUE OCHOBHBIMHU HHTEIUICKTYaIbHEIMU ONEpaluaMuU: GOPMYIMPOBKA THIIOTE3EI, AHATH?3
U CHHTC3, CPABHEHUE M CHCTEMAaTH3aIHs, 0000MIeH e i KOHKPETH3ALMS, BEIIBIICHHE TIPUIHHHO-
CIEJICTBEHHBIX CBSI3€H U TIOUCK aHAJIOIOB;
— To3HaHHEe 00BEKTOB OKPYKAIOMIEr0 MUPA OT OOLIETO Yepe3 0COGEHHOE K IHHITHOMY;
— YMCHHE r€HEPUPOBATE UIICU U ONPEEIATE CPE/ICTBA, HEOOXOIMMBIE JUIS HX Pealu3aliiu;
— YMCHHE ONPEENATE IIEIH U 331a9H ACATEILHOCTH, BRIOMPATh CPEJICTBA PeaTu3alUu LIeTH U
IIPUMEHATh UX Ha IPaKTHKE;
— HCTIOTB30BAHUE PA3/IMYHBIX HCTOYHUKOB LA IIOTYYCHHA XAMUYECKOH nHbOpMaluy,
NOHUMAaHHUE 3aBUCUMOCTY COACPIKaHUs U (POPMBI IIpeaCcTaBIeHUs HHOOPMAIHHU OT Lienel
KOMMYHMKAIUU U afpecara;
— YMEHHE NPOAYKTHBHO 00MIATECS H B3aUMO/IEHCTBOBATH B MIPOLIECCE COBMECTHOMN
JESATENbHOCTH, YIUTHIBATH MO3UIIUH JIPYTHX YYACTHUKOB JAESTENBHOCTH, 3P HEKTUBHO
paspeniaTb KOH(pIHKTEL,
— TOTOBHOCTb ¥ CIIOCOOHOCTE K CAMOCTOSTENBHON HHPOPMAIIMOHHO-TI03HABATEIBHOM
ACSATENBHOCTH, BKIIIOYAs YMEHHE OPHEHTHPOBATHCS B PA3IMIHBIX HCTOYHUKAX HH(POPMALWH,
KPUTHYCCKH OLICHUBATh M HHTEPIIPETHPOBATH HHPOPMALHIO, TOTYHaEMYIO M3 Pa3IudHBIX
HACTOYHUKOR;
— YMCHHUE UCIIOIB30BaTh CPEACTBA HHOOPMAITHOHHBIX X KOMMYHMKAIIMOHHBIX TEXHOOTHIA
(manee — WIKT) B pemenyn KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OPraHH3aLHOHHBIX 33714 ¢
cobmonenureM TpebOBaH!I IPrOHOMHKH, TEXHUKH G€30TaCHOCTH, THTHEHBI,
pecypcocOepekeHns, IPABOBRIX U ITHYECKAX HOPM, HOPM HH(POPMAIMOHHON GE30IaCHOCTH;
— BJIQJICHAE SA3BIKOBBIMH CPEJICTBAMH, B TOM YHCIIE H SA3BIKOM XHUMUH, — YMEHHUE SCHO, JJOTHYHO
H TOYHO HM3JIaraTh CBOIO TOYKY 3pEHHsI, HCIIONIB30BaTh aJ[EKBATHBIE S3BIKOBBIC CPEICTBA, B TOM
HUCJIC U CUMBOJBHBIE (XUMUIECKHE 3HAKH, (DOPMYJIBI U YPABHEHMS).
Ilpeomemusimu pesynbmamamu u3ydenus XMMAK HA YIIyOIeHHOM YPOBHE Ha CTYIICHH
cpeaHero (IoHOro) obmero 06pazoBaHus SBIAIOTCA:



1) 3nanne (MOHUMAaHHE)XapaKTePHBIX TPU3HAKOB BaKHEHIIUX XUMUYECKUX [TOHATHH: BENIECTBO,
XUMHYECKHUH 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIEHEIE aTOMHEIE U MOJIEKYJISIPHEIE MacCHhI,
WOH, U30TOITEI, XUMUYECKas CBsI3b (KOBAJICHTHAS TONSpPHAS U HEIOJIApHast, HOHHAs,
MeTaIn9ecKas, BOIOPOIAHAS), JIEKTPOOTPUIATENBHOCTD, aJUIOTPOINS, BAIEHTHOCTD, CTEIIEHB
OKHCIICHHsI, MOJIb, MOJISIpHAS Macca, MOJSAPHBIH 00beM, BeIeCTBa HOHHOT0, MOTIEKYJISIPHOTO ¥
HEMOJIEKYJISIPHOTO CTPOSHHS, PACTBOPHI, 3TEKTPOIUTEI B HEANEKTPOIIUTEL, SIEKTPOITUTHYECKAs
IUCCOIIMALINS, THAPOIIH3, OKUCIUTENb U BOCCTAHOBUTEIL, OKUCIICHHE W BOCCTAHOBIIEHUE,
SNEKTPOITH3, CKOPOCTh XUMUHECKOH peaKkiuu, KaTaau3aTopsl U KaTanus, 00paTHMOCTh
XUMUUECKUX PEaKIni, XUMHYECKOE PABHOBECHE, CMEITIEHHE PABHOBECHS, TETIIOBOH 3 dexT
PEaKIiy, YIIePOXHEIA CKemeT, PyHKIMOHANBHAS IPYTINa, H30MEPUs (CTPYKTypHas U
MIPOCTPAHCTBEHHAS) ¥ TOMOJIOTHsI, OCHOBHBIE TUIIBI (COEIHHEHUS, PA3IIOKEHNUS, 3aMEIIEHUS,
obmeHa), BUIbI (THAPUPOBAHUS U IETHIPAPOBAHUS, TUAPATAIIMM U JeTH IpaTalyii,
MOTAMEPH3AIINE U JICTTOTMMEPU3AlUH, TIOTMKOHICHCAIIMN U H30MEPU3allvH, KaTATUTHICCKIE

¥ HEeKaTaIUuTHUECKHE, TOMOI€HHEBIE U TETEPOTEHHBIE) H Pa3HOBUIHOCTH ((EpMEHTATHBHEIE,
ropeuus, 9TepruGUKAIUU, KpeKUHra, pu)OopMHUHTA) PEaKIHil B HEOPTaHHIECKOH U OPraHuIeCKOM
XHMUH, [IOJIAMEPHI, OMOTOTHYECKH aKTHBHBIE COSIUHEHUS;

2)BhISIBIICHHE B3aUMOCBSI3H XUMHUYECKHX MOHATHH JUIT 0OBSCHEHHUS COCTaBa, CTPOCHHUS, CBOUCTB
OT/IENBHBIX XUMHUUECKHX 00BEKTOB U SBIICHHUI;

3) mprMeHEeHHEe OCHOBHBIX ITONIOKEHHI XUMUYECKHX TEOPHH: TEOPUH CTPOEHUS aTOMa
XMMHYECKOH cBa3H, [lepuondeckoro 3akoHa u [leprondeckoi CUCTEMBI XUMUYECKUX
snementos JI. Y. MenjieneeBa, TEOPUH SIIEKTPOIUTHYECKOH AUCCOMMAIINH, IPOTOHHON TEOPHH,
TEOPUH CTPOEHUS OPTAaHHUECKUX COSTUHEHHM, 3aKOHOMEPHOCTEH XMMHUYECKON KHHETHKH — JJLA
aHalM3a cOCTaBa, CTPOEHHS ¥ CBOWCTB BEIIECTB M MPOTEKAHHSA XUMHIECKHX PEaKilnii;

4) ymenue Kiaccu(GHIMPOBAaTh HEOPraHUUECKUE M OPTaHUUECKHE BEIECTBA 10 Pa3IMIHBIM
OCHOBAHUSIM;

5) ycTraHOBJIeHHE B3aHMOCBSA3€H MEK/ly COCTaBOM, CTPOCHHEM, CBOHCTBAMH, IIPAKTHIECKHUM
NPHMEHEHHEM U TIOMyYeHUeM BaKHEHIIHUX BEIIECTB;

6) 3HaHKE OCHOB XUMHYECKOH HOMEHK/IATYPBI(TPHBHAILHOMN M MEKTYHAPOJHON) U yMCHUE
Ha3BaTh HEOPTAHWIECKUE W OPTAHUYECKUE COSAMHEHUS 110 GopMyIIe i Hao60pOT;

7) olpe/ieieHue: BAICHTHOCTH, CTETICHH OKUCIICHUSI XAMUYECKUX JIEMEHTOB, 3apsiioB HOHOB;
BUJIOB XUMHUYECKHUX CBA3CH B COSIUHEHMSIX ¥ TUMOB KPUCTANTNIECCKUX PEINETOK;
NPOCTPAHCTBEHHOI'0 CTPOSHHUSI MOJIEKYJT; THIIA THAPOIIA3a M XapaKTepa CPeabl BOJAHBIX
PacTBOPOB COJIeH; OKHCITUTENS B BOCCTAHOBUTEIIS; OKHUC/ICHHS M BOCCTAHOBIICHUS;
MPUHAJIE/KHOCTH BELIECTB K PasTHYHBIM KJIACCaM HEOPraHWMYECKHX B OPraHHYeCKHX
COeIMHEHHIA; TOMOJIOTOB ¥ H30MEPOB; TUIIOB, BU/IOB M Pa3HOBH/IHOCTEH XUMUYECKUX PEaKIiil B
HEOPraHUYeCKOH U OPraHu9ecKON XUMUH;




VyefHo-TeMaTHUECKHH TLIAH

CozepixaHue NporpaMmbl Konuuectso B TOM 4YHCIIE
HacoB nabopaTopHeie NpaKTHYECKHE KOHTPOJLHbIE
OITBITHI paboThl paboThsl
Teopus cTpoeHus 10
OpPraHHYecKHX
coequuennii(104)
VYreBoxopoasl H HX 17 5 1
NPHPOAHbIE HCTOYHHKH
(17 g)
Kuciopoacoaep:raime 18 8

opraHu4YecKHe BenecTsa
H BX IPUPOJHbIE
ucrouHuku (181acos)

A3zoTocoepKamue 8 1 1 1
COeJHHEHUS H HX
HAXO0KICHUS B JKUBOH
npupoze (8 gacon)

buogorugecku e 2
AKTHBHBIE COeIHHEHUSI

(4 uaca)

HcKyccTBEHHbIE H 11 1 1

CHHTETHYECKHE

IOJIHMEPDI ( 11 gaca)

WUtoro 68 2 5




COJEPKAHUE KYPCA
2 4 B HejeuTro (Beero 68 yacon)

B wactu kypca 10 xnacca, mocie BBeJICHUS OCHOBHBIX TIOHSTHIA OPraHvYeCKOU XUMUH U
IOBTOPCHHUS 3JICKTPOHHOTO CTPOCHHUsI aTOMa yrieposa (paszen «Beaerue»), paccmaTprBaeTcs
CTPOEHHE H KITACCHQHKALMS OPTaHHYECKMX COCIHHEHUH, TEOPETHIECKYEO OCHOBY KOTOPOi
COCTaBJIACT COBPEMEHHAs TCOPHUS XHMHYECKOTO CTPOEHHS C HEKOTOPBIMH JIEMEHTAMH
3NEKTPOHHON TEOPHHU U CTEPEOXUMHH. JIOTHYECKHM TIPOJIOIDKEHHEM BETYINEH UIEH O
B3aMMOCBSA3H BEIIECTB (COCTaB—CTPOSHHE—CBONCTBA) SBIACTCS TeMa « X IMHYECKHE PEAKITAH B
OpraHUYeCcKOM XUMUMY, KOTOpas 3HAKOMHUT yJalluXcs ¢ Kaccudukanyed peakiuii ¥ gaet
MPEICTABICHUE 0 HEKOTOPBIX MEXaHU3MaxX UX NpoTeKanus. [lomydeHHbIe B IEpBbIX TeMax
TCOPETHYCCKUE 3HAHUSI YUAIIUXCS 3aTEM 3aKPEIUISIOTCS H PA3BUBAIOTCS HAa OOraToM
(axTHyecKOM MaTepHane XMMHH KJIACCOB OPraHHYeCKHX COeIMHEHHH, KOTOPHIe
paccMaTpHBaIOTCA B OPSAAKE YCIOKHEHHs OT 60Jiee MPOCTHIX (YIIEBOLOPOIOB) 10 Hauboiee
CTOXKHBIX (Oromomimepos). Takoe nocTpoerne Kypea Mo3BOSET YCHIIUTD J€yKTHBHBIH
MOJXO/ K H3YHEHHUIO OPraHUYECKON XUMHMH.

Beenenue. [Ipenver opranmyeckoi xumun. OCOGCHHOCTH CTPOSHHS U CBOMCTB OPTraHHYECKHX
COC/IMHEHHH. 3HAYEHHUE M POITh OPraHUIECKON XUMIH B CHCTEME ECTECTBEHHBIX HAYK H B KU3HH
oOmectBa. Kpamxuii 04epk ucmopuu paseumus 0p2anuiecrkoli Xumuu.

IIpenocsuiku co3ianus TEOPHH CTPOEHHS: TEOPHS PAIMKAIOB U TEOPHS THIIOB, PaGOTEI
A Kekyne, O. ®panknanna u A. M. Bytneposa, chesj Bpa4yel U eCTECTBOMCIBITATEICH B,

r. [ne#iepe. OCHOBHBIE TOMOXKEHUS TEOPUM CTPOSHHS OPraHUYECKUX COSTUHCHUM
A. M. bytnepoBa. XUMHYECKOE CTPOCHHE i CBOMCTBA OPraHMYECKUX BelecTB. M3omepus Ha
nprMepe H-OyTaHa u u3o0yTaHa.

OneKTpoHHOE 061TaKo M OPOUTANE, HX QOPMEL: $- K P-. DIEKTPOHHBIE U AIEKTPOHHO-
rpaudeckie HopMyIIBI aTOMa YIIeposia B HOPMATLHOM B BO30YIKIEHHOM COCTOSIHUSX.
KoBanenTras XMMH4ecKas CBI3b U €€ PA3HOBHIAHOCTH: S- U p-. Ob6pasoBanue monexya H2,
CI2,N2, HCI, H20, NH3, CH4, C2H4, C2H2. Bosopoanas cBs3b. O6pasoBanre noHoB NH+4 u
H30+. CpaBrenue 06MEHHOT0 ¥ JOHOPHO-aKIENTOPHOI0 MEXaHU3MOB 00pa30BaH sl
KOBaJICHTHOH CBSI3U.

[IepBoe BaneHTHOE COCTOSHUE — SP3-THOPUIHM3AIMS — HA TIPUMEPE MOTIEKYJIBI METaHA U
APYTHX ankaHoB. Bropoe BaneHTHOE cOCTOSIHHE — SP2-THOPUAN3ALST — HA TIPUMEPE

MOTIEKYITbI OTHIIEHA.

Tperbe BanenTHOE COCTOSIHUE — SP-THOPHM3AIKSI — Ha IPUMEPE MOJIEKYIIBI AlleTHIIEHA.
['eoMeTpust MONEKYJI STUX BEINECTB M XapAaKTEPUCTHKA BHIOB KOBATEHTHOH CBA3H B HUX.
Mogens I'unnecnn 11 00bsICHEHNS B3aHMHOIO OTTAJIKUBAHHS IMOPUAHBIX OpOUTANEH U HX
PACHOJIOKEHHS B IIPOCTPAHCTBE C MUHUMYMOM SHEPTHH.

Hemoncmpayuu. Konnekims opraHudecKuX BEIIECTB, MATEPHAIOB W M3/ 13 HUX. Mozenu
monekyn CH4u CH30H; C2H2, C2H4u C6H6; n-6yrana u uzobyrana. BzaumoneiictBue
HaTpuUs C 5TAHOJIOM U OTCYTCTBHE B3aUMOIECHCTBHS ¢ TUITHAOBEIM 3hupoM. Kormekips
[OMUMEPOB, MPHPOJHLIX U CHHTETHYECKHUX Kay4yKOB, JIEKAPCTBEHHBIX IIPEIIapaToB, KPacHTEIeH.

[ITapocrep:xHeBBIe U 06BeMHbIE Moieiu MonekyT H2, Cl12, N2, H20, CH4. IllapocTepiKHEBEIE U
oboremusle mogenun CH4, C2H4, C2H2. Mogens oTTankiBanus THOPUAHEIX OpOHTAIEH,
BBIIIOJTHEHHAS ¢ ITOMOIIILIO BO3IYIIHbIX LIIAPOB.

Crpoenne n kJaccupuKanus OPraHudecKHX CoeIHHEHU
Knaccuuxaius opraHuuecKix CoeIAHEHHHI 110 CTPOSHHIO YTIIEPOJAHOTO CKEIETa: alluKIMIECKHe
(anxaHBI, aIKEHbl, AIKWHBIL, ATKaJIUCHBI), KapGouukimmyeckue (IIUKI0ATKAHBL ¥ apEHBI) |
rereporukiIndeckue. Kitaccuduxanus opraHmyeckux coelMHEHHN 110 QYHKITMOHAIBHBIM
rpyINIaM: CIUpTH, (PEHOIBL, IIPOCTHIC SUPEI, ATbAETUIBL, KETOHEI, KapOOHOBEIE KUCITOTE,
CIIOKHBIE YQHPHL.

Tpusnaneueie Ha3Bauus Bemects. Homenknarypa panunonansaas u MIOITAK (IUPAC).

[Ipuanuer 00pazoBaHns HasBaHUH opranuyeckux coepunennit mo MIOITAK: samemenns,
POIOHAYalIbHOM CTPYKTYPBI, CTAPIIHHCTBA XapakTePHUCTHYSCKHAX IPYIIIL.




KHE

CTpyKTypHas H30MEPHS U €€ BUBI: H3OMEPHS KYTIIEPOHOTO CKEJIETa», H30MEPHs IOIOKEHHSI
(KpaTHOMH CBA3U U (DYHKIIMOHATBHOM TPYIIIIbI), MEXKKIIaccoBas u3oMepus. [IpocrpancTeeHHas
HM30MEpHs U €€ BHJIbl: TEOMETPUYECKAs W ONTHYECKass. bHONoOrndyeckoe 3HaueHue ONTHIECKOH
nsoMepur. OTpakeHue 0COOEHHOCTEH CTPOCHHS MOJIEKYJI TEOMETPUICCKUAX M ONTHYECKUX
HW30MEpOB B UX Ha3BaHMSIX.

Hemoncmpayuu. OOpa3nel NIpeacTaBUTENEH Pa3THYHBIX KITaCCOB OPraHUYECKUX COETUHEHUH U
HIapoCTeP;KHEBbIE WA 00BEMHBIE MOJIeNTH uX MoneKyt. Tabmuier «Ha3sanvie ankaHoB U
AIKHIIBHBIX 3aMecTUTENeH» U «OCHOBHBIE KIIACChl OPraHMYeCKuX CoeAMHEHUI). Momenn
MOJIEKYJI H30MEPOB PasHbIX BUIOB H30MEPHH.

Jlabopamopnuvie onvlmel. I3roToBIeHHE MOJIENEH MONIEKYJI BEIIECTB — MPe/ICTaBUTE IEH
PasTUYHBIX KJIACCOB OPraHMYECKUX COSTMHEHHUH.

Peakuuu opraHuvyecKux coeqUHEHHH

[orsTHE O peaknusx 3aMemenns. ['ajoreHupoBanue aTKaHOB U aPEHOB, IMENTOYHON THAPOIIU3
raJIoreHalIKaHoB.

IlonsiTHe 0 peakuusx NpucoenuHeHus. | uapupoBaHue, THAPOTaIOreHHPOBaHHE,
rajIoreHupoBaHue. Peakiiuy nonuMepu3aliiy | MOJTAKOHICHCAI[HH.

ITonsiTHE 0 peakuusX OTMEIUICHUS (IUMHUHUPOBaHUS). JlerupupoBaHie aTKaHOB.
Jerunparauus cnupToB. JIeTHApoXIopupoBaHue Ha IpUMepe ranoreHanKaHoB. [TousTue o
KPEKUHI€ aJIKaHOB U JIENOIMMEPH3alHHU II0JTUMEPOB.

Peaxiuu uzoMmepusanun. 'OMOTATHYECKUH U IreTEPOTUTHYECKINA Pa3phIB KOBAIICHTHOMR
XMMHYECKOH CBA3H; 00pa30BaHHE KOBAJIEHTHOM CBA3H IO JJOHOPHO-AKI[EITOPHOMY MEXaHU3MY.
[Tonstre o Hykneoduie u snexrpodune. Kinaccudukarms peakiuit o THITY pearupyronmx
JacTHIL (HyKIeO(QUIBHBIE U IEKTPOQUIBHEIE) U IIPUHIMITY H3MEHEHHS COCTaBa MOJIEKYJIbL.
BzauMHOE BrusSHIE aTOMOB B MOJIEKYJIaX OPTaHUYECKUX BemecTB. VIHAYKTHBHEIN |
Mme3oMepHbIi 3¢ dexTrl. [IpaBuno MapkoBHUKOBA.

Pacuemmnuie 3a0ayu. Beraucnenne BpIX0/1a IPOIYKTa PeaKIIUU OT TEOPETHYECKUA BO3ZMOKHOTO.
Kombunuposannsle 3amaun. JlemoncTpatuu. B3peis cmecu merana ¢ xiaopoMm. ObecnBeunBanme
OpoMHOM BOJIBI 3TUIECHOM U anetuiieHoM. [lomygaenne herondopmanbaeruaHON CMOIIEL |
nonumepa. Jlemonumepusanus noaudTuiieHa. [lomydenne stuneHa u3 atanona. Kpekuur
KepocHHa. B3peIB rpemydero rasa. ['openne MeTana Witk nponan-0yTaHOBOM cMecH (M3 Ta30Boif
3aXKUrasiky). B3peiB cMecn MeTaHa Wil NponaH-0yTaHOBOM cMecH ¢ KUCIOPOIOM (BO3IYXOM).
YraeBoaopoasi '

[ToraTue 06 yrireBojopoaax

A nx aH bl 'omonoraueckuii pax u odmas Gopmysia ankanoB. CTpoeHHE MOJIEKYIIBI METaHa K
APYTUX ajkaHoB. M3omepus ankanoB. @u3uyecKie CBOMCTBA alKaHOB. AJIKaHBI B IPUPOJIE.
[TpoMplIeHHEIE CTIOCOOB] IOTYUeHHS: KDEKUHAT anKaHoB, GpakIHOHHAS IeperoHKa HeTH.
JIabopatopHsle criocoObl MOTyUeH S ATKaHOB: cuHTe3 Biopra, nekapboxkcunuporanue comnei
KapOOHOBBIX KHCJIOT, THAPOIX3 KapOH1a amoMAHAA. Peakiun 3amemenus. ['opeHue alkaHos B
pasIUYHBIX YCIOBHAX. TepMHUYECKOe pa3IokeHHe akaHoB. M3oMepH3alins alkaHoB.
IIpumenenne ankaHoB. MexaHH3M peakiuil paTHKaIbHOTO 3aMEINeHNS, ero CTaIiH.
[IpakTudeckoe NCIIONB30BAHNE 3HAHHH 0 MexaHu3Me (CBOO0IHOPAIHKATEHOM) PeaKinii B
IIpaBUiIaX TEXHUKU O€3011acCHOCTH B OBITY H Ha IIPOH3BOICTBE.

A 1k e H 5. 'oMonoruueckuii psaa u obmas Gopmyia aIKeHoB.

CrpoeHue MOJIEKyIBI 3TUIICHA H IPVTEX 2TKeHO0B. H30MepHs 21KeH0B: CTPVKTVDHEES B
npoctpancTeeHHas. Homenkiatypa & d@3ugeckue ceolicTea atme=os. [lonyveesne sTuicH08x
VIJIEBOAOPOIOB H3 alIKaHOB, ra’doreHaikanos. cuupros. [loaspEsanss p-cas3s = MOISE 12X
aIKeHOB Ha npuMepe nponeHa. [loasTae 08 ssaviras=oM (—1) 3ddexTe Ha npmMepe MoKy 181
nporeHa. Peakiuu npucoenHe RS (raI0reEEpOBasE e, THIPOIAI0ICHEDOEAENS. THIDETaNs.
rugpupoBanye). Peakiuy okucIeEHs B HOIEMEpH3anyy aikeHos. [Iprvenesne awes=0s =2
OCHOBE MX CBOHCTB. MeXaHW3M peakiiis 31eKTpODHILHOrO NPHCOSIHECHES ¥ 2TXeHEaM.
OxucneHne AIKEHOB B «MATKHX» H «KECTKHX» VCIOBHSX.



A 11X u H bl 'oMonorugeckuit psiy ankunoB. O6mas (opmyra. CrpoeHre MOTEKYIIBI aleTHieHa

U IPyTUX anKuHOB. M3oMepus ankuHoB. HoMenkmaTypa areTHneHOBBIX YTJIEBOZIOPOJIOB.
Homydenne amkMHOB: METaHOBBIH U KapOHHEIH cTocoGsL. DU3MUECKHE CBOHCTRA ATKHHOB.
Peakiii IpucoeIMHeH s raoreHupoBanye, THIPOraIoreHHPOBAHKE, THpaTanus (peakus
Kyueposa), ruspuposanue. Tpumepusanus aneruiena B 6enzon. OKUCIeHHe aIKHHOB. OcobhIe
CBOMCTBA TEPMUHABHBIX aJIKHHOB. [[pUMeHEH e aIKHHOB.

Anxanuen sl Obmas Gopmyna amkagueros, CTpoeHne Monekyn. M3omepus u

HOMEHKJIaTypa ankaaueHos. dusnueckue cBoiicTsa. B3anmHoe pacmonokenue p-cBsseil B
MOJIEKYJIax alKaIneHOB: KyMYJIHPOBAHHOE, COTPIKEHHOE, H30upoBaHHoe. Oco6eHHOCTH
CTPOCHHUA CONPSKCHHBIX aTKAZIMEHOB, UX IONyUeHe. AHATOIMS B XMMHUYECKUX CBOMCTBAX
aIKCHOB U ajikajueHoB. [lonnvepusauns ankamuenos. HarypansHslii 1 CHHTeTHYECKHH

Kayqyku. Bynkauusanus xayayka. Pesuna. Pa6oter C. B. JleGenera. Oco6eHHOCTH peaxIuii
IPUCOETUHEHHUS K AJIKaIUEHAM C COTIPSKCHHBIME P-CBA3SMH.

I{lu k1o ankaH bl [oMonoruyeckuit psiy u obIas (opmyna muknoankanos. Hanpsokenue
nukia 8 C3H6, C4H8u C5H10, xordopmanuuC6H12. M30MepHs HKIOAIKAHOB (yrnepomHoro
CKEJICTa, [IUC-, TPAHC-, MeKKITaccoBas). [lonydenue u XUMHUYECKHE CBOHCTRA IIHKIIOAIKAHOB:
TOPEHHUE, pas/IoKECHHE, PaUKaNnbHOe 3aMemeHue, n3omepusanus. Ocobsle cBofcTRa :
MUKIIONPOIIaHa, HUKIO0yTaHa.

A p e H bl Benson kak npeacraButens apeHoB. CTpoeHMe MOTEKYITBI GEH30A. Conpsixenue p-
cBsi3eil. Mi3omeprs 1 HOMEHKIIATypa apeHoB, uX nonydeHue. I'omornoru Gensona. BiusHue
GOKOBOM LEMH Ha HTEKTPOHHYIO IIOTHOCTH COMPSDKEHHOTO P-06/IaKa B MOJIEKYJIAX FOMOJIOTOB
Gen3ona Ha IpuMepe TONLyoNa. XUMHYECKHE cBOliCTRa Ger3oma. Peakiuu 3aMermenus ¢
ydJacTieM GeH3011a: raloreHMpOBaHUe, HUTPOBAHKE U AKuIMposanue. IIpuveHenne GeHsona u
€ro romonoros. Paguxanbuoe xjopuposanue GeHszona. Y enoBus IpoBeIeHHs PeaKIIHH
pajiiKabHOrO X10pupoBanus 6ensona. Katanmurudeckoe rugpupoBanue 6enszona. Mexanusm
peaKiuil SIeKTPOPUIBLHOTO 3aMEIECHHS: TAIOeHHPOBAHHS W HUTPOBAHHUS OEH301Ia H €r0
romosoros. CpaBHEHHE PEAKIIHOHHOM CIIOCOOHOCTH GeH3071a B TONIY0/a B PEaKIMsIX 3aMEIIeHUS.
OpueHTHpyiomee nefcTBHE METHIIBHOM IPYIIIIBI B PEaKIUsIX 3aMEIEHHS C YHACTHEM TOJIYOJIA.
Opuentantsl I u 11 pojia B peakiusx 3aMelenns ¢ y4acTHeM apeHoB. Peakiiuy mo 60KoBOM 1enu
ANKUIIOEH3010B.
IIpupoonwie ucmounuxu y2neeo0opodos.

Hedts u ee npompimmnennas nepepaborka. DpakimoHHas Ieperonka, TepMHIECKui 1
KaTaTUTHYCCKUH KPeKUHT. [IpUpoHbIif ras, ero coctas M IPaKTHYECKOE HCITIONb30BaAHME.
Kamerneprii yromns. KokcoBarue kaMeHHOTO yriist. [IpoucxoskIeHHe IPUPOIHBIX HCTOYHHKOB
YII€BOZOPOAOB. PUOpMHUHT, aNKuIHpOBaHHE U apOMaTH3aLKs HeTENPOIYKTOB.
DKOJIOTHYECKHE ACIIEKTHI OOBIMH, NepepaboTKHU M HCIIOTB30BAHMS IIOJE3HBIX HCKOIAEMbIX.
Pacuemnwie 3a0auu. Haxoxaenune MOIeKyISpHOM (OPMYIIBI OPraHUYECKOr0 COSAUHEHHS 10
Macce (00beMy) MPOayKTOB cropanust. Haxox/eHue MOIeKyIsSpHOi (OpMyIThI BEIIECTBA IO €T0
OTHOCHTEIIbHOH IIIOTHOCTH M MAacCOBOH JI0TTe 37IEMEHTOB B COSAMHEHMAX. KOMOMHUPOBaHHEIE
3a/1a4u.
Hemoncmpayuu. Tlonydenne Merana U3 arerara HaTPUs U THAPOKCHA HaTpus. Momemn
MOJIEKYJI alTKaHOB — IIApOCTEPIKHEBELIE U 00beMHBIe. | oOpeHne MeTaHa, Iponan-0yTaHoBoOH
CMecH, lapajuna B yCloBUaX u30BITKA M HEXOCTATKA KHCIOpoa. B3pslB cMecu MeTaHa

¢ Bo3yxoM. OTHOIIEH)E METaHa, TIponaH-0yTaHoBO# cMecH, GeH3uHa, apadrHa K 6poMHOM
BOJIE ¥ pacTBOPY IepMaHTaHara Kajius. B3peiB cMecH MeTaHa | XJI0pa, HHHLHAPYEMBIN
ocsernenueM. Boccranosnenne oxcuna meau (I1) mapadunom. ITlapocTepkaeBhie H 00BEMHBIE
MOJIEJIM MOJICKYJI CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX H30MEPOB allkeHOB. OGBEMHBIE MOIEIH
MOJIeKyJ1 ankeHoB. [lonygenne srena u3 sranona. OGecuBeunBaHme STEHOM OPOMHOM BOJIBL.
O6ecuBednBanie 9TEHOM pacTBOpa llepMaHTanaTa kaus. ['openue stena. [lonydenne
aleTuiieHa u3 Kapouna xanenus. BzaumoeiicTere aneTuieHa ¢ 6pOMHOM BOJOM.
BsanmosieiicTBHE ameTHIIeHa ¢ PaCTBOPOM IIEpMaHTaHaTa Kaaus. I opeHne aneTuieHa.
Bsaumo/ieifcTBIE anleTrIeHa C PaCTBOPOM COJIM Me/ Wik cepebpa. Momenu (ImapocTep/KHEBbIE



1 00BEMHBIE) MOJIEKY.T AJIKAJHEHOB C PA3INYHBIM B3aUMHBIM PACIIONIOKEHHEM P-CBSI3eH.
Henomumepusanus kayayka. Momenu (ImapocTepkHeBbie ¥ 00beMHBIE) MOJIEKYIT aJIKaJIHEeHOB ¢
Pa3sITUYHBIM B3aHMHBIM PACIIONIOKEHHEM P-cBs3eil. Koarymsiius MiIeuHoro coxka KayqdykoHOCOB
(Monoyvas, oryBaHUHKOB WM QuKkyca).lllapocTepxkHeBrie MOJEH MOJIEKYT IIUKIOATKAHOB
ankeHoB. OTHOIIIEHKE IUKIIOTEKCaHa K pacTBOPY IIepMaHTaHaTa Kainus u GpOMHOR BOJIe.
[ITapocTepxueBsle 1 0OBEMHBIE MOIETH MOJIEKYI GEH30/1a U €ro0 TOMOJIOroB. Pasnenenue ¢
TTOMOIIIBIO JIEJIUTENLHON BOPOHKY cMecH OeH3on—saoja. PacTBopenue B GeH301€ pa3iuyHbIX
OpraHUYeCcKHX W HEOPraHu4ecKHuX (HalpuMep, Cephl) BEIIeCTB. DKCTparupoBaHue KpacuTenei u
JpPYTHX BEIIECTB (HarmpuMmep, noja) OeH307I0M U3 BOAHBIX pacTBOpoB. ['openue Genzona.
Ornowmenue 6en3orna k GpoMHON Boie U pacTBOpY nepMmanraHara kamus. [lonyuerue
auTpobensona. Komnexius «IIpupoaabie HCTOYHUKY YIiIeBO0POI0BY. CpaBHEHHE TIPOIIECCOB
ropeHus HeTH ¥ IpHPoAHOTO ra3a. O6pasoBanue HEDTIHOM IUIEHKH HA TOBEPXHOCTH BOJIBL.
Karamuruueckuii kpexunr napaduna. PactBoperne napaduna B GeHsuHe u ucnapenue
pacTBopuTess U3 cMecu. [1nasnenne napaduHa 1 ero OTHOIIEHUE K BoJie (pacTBOPEHHE,
CpaBHEHHME IUIOTHOCTEN, cMauuBanue). Paznenenne cMecn OeH3MH—BOA € IIOMOIIBIO
JEJIUTENIbHON BOPOHKH.

JlabopamopHvie onvimul. I3roToBeHNE TapaduHUPOBAHHON OyMaru, UCIBITAHHE €€ CBOMCTB
— OTHOIIEeHHE K BoJie ¥ Kupam. ObHapyxenune H20, caxu, CO2 B npoyKrax ropeHus CBeUH.
M3rotopnenue Mozenel rajgoreHankaHoB. OOHapyXeHHe HeNpeIebHbIX COeTUHEHHN B
HedTenpoaykTax. O3HakoMiIeHue ¢ 00pasiaMy OJTUITHIICHA U TTOTHITPOITHIICHA.
Pacrosnapanue 00pa3noB akaHoB U ankeHoB. OOHapyKeHHEe BOJBL, CaKH U YITIEKUCIIOro rasa B
IPOJIyKTax TOPEHUs YIIeBOAOPOIOB. M3roTopienue Moaenell atkiHOB B HX H30MEPOB.
Osnakomienue ¢ xomneknue# «Kayayk u pezuna». O3nakomieHue ¢ GU3HIEeCKUMH CBOMCTBAMHU
6ensona. M3roToBieHne 1 HCIOTB30BaHKUE MIPOCTeiiinero mpubopa uis xpoMaTorpadun.
Pacrio3naBanue opranu4eckux pemecTs. OnpeeneHue Ka4eCTBEHHOI'O cocTaBa napahuHa HiTH
Oensona. [Tonydyenue aneruieHa u ero okuc-ienue pactBopom KMnO4 wimu 6poMHO# BOIOM.
Kuciaopoacoaep:kanue coenHeHHs

Cnu p 1 s CoctaB u knaccudukanus ciupTo. VizoMepust ciupToB (TIOT0KEHUE
THJIPOKCHIIBHBIX I'DYIIIl, MEXKJIACCOBasi, yIIIEPOAHOTO cKenera). Ou3nueckue CBOMCTBA CITUPTOB,
UX nony4denue. MexmomnekymspHas BoopoHas cBsizb. OCOOEHHOCTH 3JEKTPOHHOTO CTPOSHUS
MOIIEKYJI CIIUPTOB. XUMUYECKUE CBOMCTRA CITUPTOB, O0YCIOBICHHEIE HATTMYHEM B MOJIEKY/Iax
THAPOKCHIIBHBIX TPYIIL: 00pa3oBaHye aIKOTOISTOB, B3aUMOJICHCTBHE C IraJIOreHOBOIOPOIaMH,
MEKMOJIEKYTISPHAS U BHYTPUMOIEKYJISIpHAst AeTHApaTaus, dSTepuGuKanus, OKHCICHHE |
NETHApUpoBaHue ciupToB. OcOOEHHOCTH CBOHCTB MHOTOATOMHEIX CIIUPTOB. KadecTBenHas
peaxiis Ha MHOT0aTOMHBIE CIUPTHL. Baxuelue npeacTaBUTeNd CIUpTOB. OH3HOIOTHIECKOe
NIeWCTBHE METAHOIIA U 3TAHOMA. AJIKOTOMIU3M, ero nocueactus. [Ipodunaktuka arkorousMa.
® e H 0 11 bl. PeHO, eTo (Pu3HUECKHe CBOMCTRA U MOTyYeHHe. XUMHUYECKUe CBOMCTBa (heHoa
Kak (QyHKIMA ero crpoenus. Kucinorusie cBodicTBa. B3anMHoOe BIHSHEE aTOMOB ¥ IPYIII B
MOJIEKYJIaX OpraHMYECKUX BellecTB Ha npumepe ¢erona. [Tomukoraercanns derora ¢
tdopmanpaerugoM. KauectBennas peaxuus Ha denon. [Ipumenenne denora. Kraccuduxanus
(eronoB. CpaBHEHNE KUCIOTHBIX CBOMCTB BEIIECTB, COAEPKAIIMX THIPOKCHIBHYIO TPVIIIY:
BOJIBL, OZTHO- © MHOI'OATOMHBIX CIIHPTOB, (PeHOTa. DNeKTPODHILHOS 3aMeIIeHE S B OeH30I5H0M
komblie. [IpuMernenre npou3BoHEIX GeHoIa.

AnbpaeTruAB U KeTOo H L. CTpoeHHe MOTEKY T bICTHI0B ¥ KSTOHOB, HX HI0MEDHS: ¥
HOMeHKIaTtypa. Oco6eHHOCTH CTpOeHHS KapOOHKIbHOH rpyinsl. Ou3usecyne caoicT=a
popmansaeruaa u ero roMonoro. OTeIbHEE NPSICTABHTETH 215 ISI 108 ¥ ¥ET0H02.
XHMMHYECKHE CBOMCTBRA AJIbJICTHI0B, OOYCIOBICHHEEIC HATHIHSM B MOISKY I¢ Xaptosn maos
IPYIIIEI AaTOMOB (THAPUPOBAHHE, OKUCICHHE aMMHATHEIME DACTE0DaME OXCH 12 cepelipa »
ruapokcuaa mean (I1)). KagecTBeHHEIe peaknus Ha atsaeruisl. Peasnus noIEsos Iescanes
dopmanpaeruaa ¢ penonom. OcoOEHHOCTH CTPOCHHS H XHMHESECKHEX CBOHCTE XETOHOR.
HyxneodunsHoe npucoeuHenne K KapOOHUIEHBM coeauHeHms M. [IpucoeTuacane
HAaHOBOAOPOia ¥ THAPOCYIbGHTa HaTpua. CocoOb! MoTyd9eHAA. B3anMEOe BIEs=EsS



aTOMOB B MOJIEKy/1aX. ['aloreHupoBanue anbaeruIos ¥ KETOHOB IO HOHHOMY MEXaHHU3MY Ha
ceery. KayecTBeHHas! peakius Ha METHIIKETOHE,

KapG6oroBsre kucmo T Crpoerne MOJIEKYT KaPOOHOBBIX KHCIIOT H KapOOKCHIIbHOM
rpymmsr. Kinaccudukarus n HoMeHKIaTypa KapGoHOBBIX KHCIOT. DH3HYecKie cROHCTRA
KapOOHOBBIX KHCIIOT ¥ HX 3aBHCHMOCTE OT CTPOCHHS Moneky)1. CriocoGsr moaydeHus.
Kap6oHoBEIE KHCTOTHI B npupoje. bruonorudeckas posn KapOoHOBBIX kucnoT. Obue cBoicTBa
HCOPIaHWIECKUX M OPraHUYECKUX KHCIIOT (B3aMMOMIEHCTBHE ¢ METAIUIAMHY, OKCH/IaMH METALIOB,
OCHOBaHHSIMH, CONAMH). BilHsiHEe YrIeBOZOPOXHOTO pajuKana Ha CHITy KapOOHOBOW KUCIOTHL
Peaxuus srepudukanun, ycnosus ee nposenenns. Xummaeckue cEOHCTRA HENpeeNbHBIX
KapOOHOBBIX KUCIIOT, 00YCIOBICHHBIE HATHIHEM P-CBsI3M B Monekyiie. Peakiuu
3MEKTPOPUITLHOTO 3aMEIIECHHS C YIACTHEM GEH30WHOM KHCTOTEL

Crnoxuble 3¢ up b CTpoCHHE CTOKHBIX 30bupoB. 30MepHs CIOKHEIX 3(pHPOB
(yrmeponHoro ckelera H MEXKIaccoBas).

Homenknatypa coxusx s¢pupos. O6patuMocTs peaKuuy 3TepuUKaLMU, THAPOIN3 CIOKHBIX
adupos. PaBHoBecHe peakumu sTeprduUKarmu — THIPOIU3a; GaKTOPHI, BIMUAIOIIUE HA '
Hero. Pewenue pacuemneix 3a0a4 Ha OTpeJleIeHAE BEIX0/IA OpoJyKTa peaknuu (B %) or
TCOPETHHECKH BO3MOXKHOIO, yCTAHOBJCHHE (YOPMYJIBI M CTPOSHHUS BELIECTBA 10 MPOLYKTAM €ro Jh
Cropanus (I THAPOIH3A). i
K 1 p b1 JKupeI Kak CIIOKHBIE SQUPE ITHIEPHHA 1 KapOoHOBBIX kHCIOT. COCTaB U CcTpoeHue
xupoB. HoMenkatypa u knaccuukanus xupos. Maca. Kupsl B npupojie. Buonorudeckue
ysxiuy xupos. CeoiicTBa XupoB. OMBUIEHHE KUPOB, IOIyYeHNEe MBUTA. OObSICHEHHE
MOIOIIMX CBOHCTB MBLTA. ['napHpoBanye sKuaKuX xupos. Maprapus. [Toustre o CMC.,
OObsicHEHHE MOFOIIMX CBOMCTB MbU1a 1 CMC (B cpaBHEHNH).

Pacuemnere 3a0ayy. Beraucienus o TepMOXAMAYIECKAM YPaBHEHUSAM.

Hemoncmpayuu. ®usndeckue cBOHCTBA STaHONA, nporanona-1 u Oyranona-1.11lapocTepxHeRsle
MOJEIH MOJIEKYJI H30MEPOB C MONEKYIspHEIMU opmynamu C3HS8O u C4H100.
KomauecTsennoe BEITECHEHHE BOIOPO/Ia U3 CITHPTA HATPUEM. CpaBHenne peaknuii ropeHus
STHJIOBOTO M IPONKJIOBOTO CTUPTOB. CpaBHEHHE CKOPOCTEH B3AUMO/IEHCTBUS HATPHA C
STaHOJIOM, IPONAHOTIOM-2, TinLepuHoM. [Tosyuenne npocroro s¢upa. Ilonydenue crnoxaOro
atupa. Ilonyyenne sTena u3 sranona. PacTBopuMOCTS (heHOIA B BOze IpH OOBIYHON U
TOBBIICHHOM TeMIieparype. Boitecuenue dernorna u3 penonsara HaTpys YroIbHOM KHCIOTOM.
Peaxius denona ¢ xmopuom xenesa (I1I). Peaxrust (eHona c hopMaibIeruIoM.
IlapocTepskHeBbIe MOJIETH MOJIEKYII AB/ETHIOB H H30MEPHBIX UM KETOHOB. OKHCICHHE
OeHsanbpiernia Ha Bosayxe. Peakmus «cepebpsaHoTro 3epkanay. OKHCIEHUE aTbIEruI0B
ruapokeuniom menu (II).3raxomeTso ¢ husnyeckiMu cBOHCTBAME HEKOTOPHIX KAPGOHOBBIX
KHCIIOT: MypaBbHHOH, YKCYCHOH, IPOTTHOHOBO, Mac/IsHOM, IMaBeNeBoil, IMMOHHOI!, OJIEUHOBOM,
CTeapuHOBOH, Gen30iiHOMN. Bosronka 6eH30itHo# KucaoTsl. OTHOMEHHE pPasnuYHbBIX KapOOHOBBIX
KUCTOT K Bozte. CpaBHEHHE KHCIOTHOCTH CPe/Ibl BOAHBIX PACTBOPOB MyPAaBLHHON H YKCYCHOI
KHCJIOT OMHAKOBOH MOTSIPHOCTH. [loTyyeHne IPHATHO NIAXHYILIEro CI0KHOT0 Shupa.
OtHomenue k GpOMHOI BOJe U PACTBOPY IIepMaHTaHATA Kaus [IPeeTbHOMN U HEnpeenbHOM
KapboHOBBIX KucnQT. [TlapocTep:KHeBbIe MOZeH MOJIEKYJT CTIOKHEIX SHPOB 1 HU30MEPHEIX UM
KapGOHOBBIX KMCIIOT. OTHOIIEHHE CITMBOYHOTO, IIOCOTHEYHOTO U MAIIHHHOTO MACTa K BOHBIM
pacTBopam OpoMa U iepMaHTaHATA KaJIHsl.

Jlabopamopuvie onvimpl. PactBopenue TuIeprHa B Boje. BaaumoneiicTBre TIIHIEPHHA C
Cu(OH)2. Pextuduxanus cMecn Boga—stanon (1—2 craauu). Bzanmoneiictsre deromna
pacTBopoM menoyy. PacnosHaBanue pacTBOpoB eHoONsITA HATPHS M KapOOHATA HATPHS
(GapboTask BBIIBIXAEMOTO BO3IyXa UM JACHCTBHE CHIILHOMU KHCJIOTHI). B3aumoneiictue denona
¢ OpomHO¥ Bofo#. PacniosHaBaHue BOHBIX pacTBOPOB (BeHOMNa i TIHIEPHHA. 3HAKOMCTRO C
(pusugecKuMM CBOMCTBAMY OT/IEIBHEIX TIPSICTABUTENEH AlTbIEIH/IOB H KETOHOB:

ancTanp/eru/ia, aleToHa, BOAHOro pactsopa popManbaeruaa. OKUCIEHUE STaHONA B 3TaHAIIb.
Peaxumst «cepeGpsnoro sepkanay. Okucienue anbieruios ragpokcuiom memu (I1). ITonyuenue
(enonopopmansaernaroro nonuMepa. Baanmo el cTBHE pacTBOPa YKCYCHOM KHCIOTHI ¢
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MaraueM (IEEKoM), okcraoM Mead (II), rHIpoKCHIOM XKernesa (TI), pacTBOpOM KapOoHaTa
HATpHS, PACTBOPOM CTeapaTa KaTis (MbU1a). O3HaKOMIICHHE C o6pasiamu CIOKHBIX 9(QHPOB.
OTHOIMEHHeE CIOKHBIX SUPOB K BOJIE H OPraHHUCCKUM BEIIECTBaM (HAapAMED, KPacHUTEIIsIM).
BriBe e Hie JKEPHOTO TISTHA C HOMOMIIBIO CI0KHOr0 a¢upa. PacTBOPUMOCTH JKUPOB B BOIE U
OpraHWYECKAX PACTBOpHTENSX. PacmossaBanne CTHBOYHOIO Macyia i Maprapita ¢

TOMOIIBIO TOIKHCIEHHOT0 Terwioro pacrsopa KMnO4. Tlomyuenue MbL1a. CpaBHEeBHE MOIOIINX
cBoiicTB xo3siicTRenHoro Mbuta © CMC B &eCTKOH BOIe.

DkcnepumenmanbHele 3a0a4u. PacriosHaBaHue paCTBOPOB aneTara HaTpys, kapOoHaTa HaTpH,
CHJIMKATA HATPHS U cTeapata HaTpus. PacnosHasasne 00pasiioB CIMBOTHOTO Macia 1
maprapusa. [Toaydenue KapOOHOBOH KMCIOTBI M3 MBLI2. [Toygerre YKCYCHON KMCIOTBI U3
arietaTa HaTpHs.

Vriesoasl MoHO-, IH- U nonucaxapu/bl. IIpeicTaBATe 1H Kax 105 IPYIIIbL

Bronornyeckas pojib yrieBoaos. X 3HaueHne B JKM3HA 4EI0BCKa H obmecTBa.
Mowrocaxapu aslL [mokosa, ee (bu3HUecKye CBOUCTBA. CtpoeHHe MOISKY. 151 PaBHOBECHS
B PACTBOPE TJIIOKO3BI. 3aBUCHMOCTh XHMHYECKUX CBOMCTB IIIIOKO3BI OT CTPOSHIE MOIIEKY IBL
Baaumoeiictre ¢ rugpokcuom ey (1) mpu KOMHATHOH TEMIIEPATyPE B HArpesasii.
sTepubUKanys, peakius «cepeOpsHOTo 3epKaiay, THAPUPOBAHKE. Peaxitan Opoxes#Es IIFOKO3LL
CITHPTOBOTO, MOJIOUHOKMCIIOrO. 1'JII0K03a B IPHPOJIC. Buonoraueckas po:ib IIIHOKO35L.
[IpuMeHeHHUE TIOKO3bI Ha OCHOBE €€ CBOKCTB. dpyxTo3a KaK u3oMep rmoxo3sl. Cpassesne
CTPOEHHS MOJICKYJT ¥ XMMHYECKAX CBOKCTB INTFOKO3BL U ¢GpykTo3sL. PpyKTO32a B IPHPOIE H &€
Guonorugeckas poib.

Jucaxapunsl CTpocHHE THCaXapU/IOB. BoccTanaBIdBaoIIye ¥ HEBOCCTAHABIMBAOIIHT
nucaxapupl. Caxaposa, 1akT03a, ManbTo3a,uX CTPOCHHE U Huonornyeckas poib, ['uapomms
nEcaxapuioB. [[pOMBIIIIEHHOE TIOTYYCHAE caXapo3bl #3 IPHPOIHOTO ChIPBAL.
IMonucaxapH a5l Kpaxman i LeluTonosa (CpaBHUTENbHAA XapaKTePUCTHKA: CTPOCHHUE,
CBOMCTBA, GUONOTHYECKast poiib). OU3UHUECKHE CBOMCTBA MOTMCAXaPULIOB. XuMUYECKHE
CBOMCTBA MOJMCAXapHIOB. I HAPOIH3 mojmcaxapuioB. KauecTBeHnasd peakius Ha Kpaxmall.
[Tonucaxapu sl B IPUPOJIE, HX OHOTOrHIecKas pob. IIpuMeHenHe TocaxapuoB. [lonsTre 00
HCKYCCTBEHHBIX BOJIOKHAX. B3anMoeficTBAE LIEITIOTIO3B! C HEOPTaHMICCKAMM 1 KapOOHOBBIMHU
KUCJIOTAMH — 00pa3oBaHue CIOKHBEIX S(QUPOB.
Jlemoncmpayuu. OGpasIpl YIIEBOIOB U U3JCTHH U3 HIAX. BsaumopaeiicTBHE CaXapo3bl C
runpokcunom menu (I1). TTomydenne caxapara Kablus A BBIICICHUE CaxapOsbl i3 pacTBopa
caxapaTa Kalblus. Peakius «cepeOpsHOTo 3epKajiay UL [IFOKO3bI. B3aumMo ieiicTBHE TIITOKO3bI
¢ GyKCHHCEPHUCTON KHCIOTOM. OTHOIIEHHE PACTBOPOB CaXapO3bl M MANbTO3EI (TaKTo3HBI) K
rumpokcuny Men (II) mpy narpesanuy. O3HAKOMIIEHHE C (U3HYECKUMH CBOMCTBAMHU
1eJUTIONO036I ¥ kpaxmalia. HabyxaHue ne/urono3sl ¥ Kpaxmana B BOJIC. [Tony4yenne HUTpaTa
I[eJUTIOJIO3BI.

JlabopamopHwie onvimbl. O3HaKOMIIEHHE C (bE3udgecKIME CBOMCTBAMH IITFOKO3HI (anTeTHas
yIakoBKa, TabIeTku). B3auMoaeHcTBHE C Cu(OH)2 npu pasm4HO# Temnepatype. KucI1oTabH
THEIPOJIA3 Caxapo3bl. SHAKOMCTBO ¢ 00pa3iaMy 0/MCaxapHIoB. ObnapyxeHHe Kpaxmaia ¢
TOMOIIBIO KAUeCTBEHHOM peaKiny B Mezie, Xniebe, KieTdatke, Oymare, KIeHcTepe. Horypre.
Maprapuue. 3HaKOMCTBO ¢ KOJLIEKITHEH BOJIOKOH. DKCTIEPUMCHTATHHBIC 38T Pacnmo3sasasne
PACTBOPOB IJIFOKO3EI ¥ TmdnieprHa. ONpeeieHHe HaTiTrs Kpaxaaia B MEAe. Xnebe, Mapia
A3zoTcoepKanmue coeTHHeHH

A M 7 H b1 CocTas u cTpoenue amuHOB. Kiacchuranys, H30MEPHS B HOMSERISTIRa 20
AmndaTryeckue aMUHBL ARIIIMH. [ToTygeH# e aMEHOB: ATITHPOBRAS aMMEIKA
BOCCTAHOBJICHHE HUTPOCOSIMHEHMH (peakiys 3unuaa). DESHHUeCHE CEONCTES IME=0s.
XyuMHEUecKre CBONCTBA aMUHOB: B3aMMO/ICHCTBEE C BOZOH H KHCIOTaME ['oMozore=ccxwi pRa
ApOMATHYECKUX aMUHOB. AJIKHIAPOBAHHAE ¥ AIFTHPOBAHHT AMEHOS. B3apusE0oe BEIHEEEC
aTOMOB

B MOZIeKy:IaX Ha IPUMEPEe aMMHUaKa, aTu(aTHICCKHX i BPOMATHHECCRIX aMEECS. [Ipevencane
aMHHOB.

E:




AMHHOKHCIOTH U 6eku Cocras u CTPOEHUE MOJIEKYJI aMUHOKHCIIOT. Vi3omepus
aMHUHOKHCIIOT. [[BOHCTBEHHOCTH KHCIIOTHO-OCHOBHBIX CBOWCTB aMHHOKHCIIOT | ee IIPHYUHEL
BsaumopeiicTBre aMHHOKHCIIOT ¢ OCHOBAHMAMH. B3auMoieHcTBIE aMHHOKHCIIOT ¢ KHCJIOTaMH,
00pasoBaHue CIOKHBIX 3(pupos. O6pazoBarue BHYTPUMOTIEKYISIPHBIX coneit (Guosipaoro
MOHA). Peakius MoMHKOHIEHCAIMH aMHHOKACIOT. CHHTETHYECKHE BOJIOKHA (xampoH, 9HaHT U
7ap.). buonoruueckas pois amurokucior. [IpuMeHeHne aMHHOKHCTOT. By kax [IPUPOJIHEIE
Ouononmumepsr. Ilentumnas TpymIa aToMOB ¥ nenTHHas cBi3b. [lentuael. benku. Ilepsuunas,
BTOPHYHAS U TPETHYHAS CTPYKTYPEI Oe/IKoB. XUMUYECKHE CBOHCTBA GENKOB: FOpeHHe,
ACHaTypallis, THAPOJIN3, Ka4eCTBCHHbIE (LIBETHBIE) peakuy. bruonornyeckue GyHxmu GeKos.
3nauenue OenkoB. YeTBepTuuHas cTpyKTypa GeIkoB Kak arperanms OeJIKOBEIX W HEOEIKOBBIX
Mostekyit. I'obanbras npo6rema GeKoBOro rOTOAHMS | IyTH ¢ PelieHHs.
Hyxnewnnossie xuciors. O6umit miax cTpoerus Hyk/leoTu10B. [lonstue o
TAPAMHJIHHOBBIX M IIYPHHOBEIX OCHOBaHUsIX. [lepBrtHas, BTOPUYHAs U TPETHYHAS CTPYKTYPEI
monekyisl JIHK. buonoruveckas pons JJHK u PHK. Tennas HIDKEHEPUA U OHOTEXHOIOTHSL.
Tpancrennsie (pOpPMBI KUBOTHBIX H PACTEHHUIA.

Hemoncmpayuu. @uzndeckue cBOHCTBA METHIIAMUHA. ['openne metunamuna. B3aumoneiictue
aHUIINHA X METHIIAMHUHA C BOJIOU U kucnotamu. OTHOIIeHHe GeH30/1a ¥ aHUJTHHA K GPOMHOM
Bojte. OKkparmnBanue TKaHel aHUITMHOBBIME KpacuTtensMu. OGHApyKeHHe (yHKIIMOHAIBHEBIX
TPYTII B MOJICKYJIaX aMHHOKHUCIIOT. HellTpanusalus 1enoun aMuHOKKCIIoToMH. HelTpanusars
KHCIIOTBI aMHHOKHCITIOTON. PacTBopenue i ocaxxaenue Genkos. Jlenaryparius

benxoB. KauecTsennble peakiuu Ha Genku. Mogemn Monexyinst JJHK u Pa3TUYHBIX BUIOB
momekyr PHK. O6pasuer mpomykToB muTanust w3 TpaHCreHHBIX GOPM PACTEHHH H KHBOTHBIX;
JICKapCTB Y NIPENapaToB, H3TOTOBICHHBIX C IIOMOIIBIO TEHHON HHIKEHEPUH.

Jlabopamoptivie onvime:. 3roToBIeHAE IAPOCTEPIKHEBEIX MOJIEEH MOJIEKYIT H30MEPHBIX
amuHOB. V3rotosienue Mozemnel u3oMepHbIX Moneky cocrasa C3H7NO2. Pacroperne
0OenkoB B BOJIE U uX Koarysuus. OGHapyskenue Gelka B KyPHHOM SHIE B B MOJIOKE.
buHo0ruYecKn aKTHBHBIE COEIMHEHUS

B uTawmun b [TonsTure o Butamunax. VIx xnaccuukarnms 1 0603HaYeHHE, Hopwmbr
noTpedIIeHns BuTaMuHOB. BoopacTBopuMble (Ha puMepe ButamuHa C) B KUPOPACTBOPUMBIE
(Ha npumepe BuTaMuHOB A 1 D) BuTamiusL. [IonsTHE 06 aBUTAMEHO3AX, THIIEP- U
runoBuTaMuHo3ax. IIpopunakrrka aBuTaMuu030B. OT/IEIBHBIE IPEICTABUTENN
BOJ0pacTBOpUMBIX BUTaMUHOB (C, PP, rpymmsr B)u sxupopactBopuMbix ButamuaoB (A, D, E),
uX OMOIOrHYecKas pob.

@ e pwmeH 5L [ToraTre 0 hepmenTax Kak 0 GHONOTHIECKMX KATAIM3aTOPaxX GeTKOBOM
IpUPOABL. 3HAYCHHE B OHONOTHH M IPUMEHEHHE B IPOMBIIIIeHHOCTH. Kiaccubukarms
(epmenToB. OcOBGEHHOCTH CTPOCHHS H CBOHCTB (PePMEHTOB: CETEKTUBHOCTE H 3 ()eKTHBHOCTS.
3aBHCHMOCTB aKTUBHOCTH (hepMeHTa OT TeMieparypbl U pH cpensl. Oco6eHHOCTH CTPOSHHUS 1
CBOHCTB B CPAaBHEHMH ¢ HEOPTAHUYECKHUMH KATATU3aTOPAMH.

I"0 p M 0 1 1. [TonsiTe 0 ropMOHAX Kak GHOTOrMYecKH aKTHBHBIX BEIIECTBAX, BEIIOHSIONIIX
SHJIOKPHHHYIO PErYIIAIHIO JKU3HEASITEIbHOCTH Opranu3MoB. Kiiaccudukarius ropMoHOB:
CTEPOUIBI, IIPOU3BOAHBIC AaMUHOKHKCIIOT, IOJUIEHTHAHBIC U OSJIKOBBIE TOPMOHBL. OTHE/IEHBIE
NPE/ICTAaBUTENIH TOPMOHOB: 3CTPAJIHO, TECTOCTEPOH, HHCYIIHH, aIpeHAIIH.

Jlexapctsa. [Tonsarue o nexkaperBax Kak XAMHOTEPAIEBTHIECKUX TIpenapaTax. I'pymib
JIEKapCTB: Cyab(amMmuibl (CTPENTOIHM ), AHTHONOTHKY (IIEHHIWIUIMH), aCTIMpPHH. Besomnacubie
CIIOCOOBI PUMEHEHUS, IeKapcTBEHHBIE (opMmbl. KpaTkue HCTOpHYECKHE CBEIEHHUS O
BO3HUKHOBEHHHU U PA3BUTHH XUMHUOTEpanuu. MexanusMm JelCTBAS HEKOTOPBIX JIeKAPCTBEHHBIX
NpenapaToB, CTPOCHHE MOJIEKYJI, IPOTHO3UPOBAHHE CBOUCTB HA OCHOBE aHAIHM3a XHMUYECKOTO
CTpOeHUsI. AHTHOMOTHKH, HX KIACCH(GUKAIHS IO CTPOSHHIO, THILY M CIIEKTPY JSHCTBHSL.
Hucbakrepros. HapKoTKy, HapkOMaHus 1 ee IpopHUIaKTHKA.

Hemonempayuu. O6pa3nsl BUTAMHHHBIX IIpenaparos. [TomusuramMunsl, Minroctpanun
(ororpaduil KMBOTHBIX C pa3IMIHEIMA (OpMamMu aBUTAMUHO30B. CpaBHEHHE CKOPOCTH
pasnoxenus H202nox nefictBueM depmenTa (KaTaiasbl) B HEOPraHAYECKHX KATATH3aTOPOB




(K1, FeCI3. MnO2). [nakat wi Kogorpamma ¢ H300paKeHHEM CTPYKTYPHBIX (hopMyIT
SCTpaTHOIa, TECTOCTEPOHA, aipeHanHa. BaaumoelicTeue anpenamna ¢ pactBopom FeCl3.
Benxosas npupona uHcyuHa (IBETHBIE PeakIiy Ha Genku). [ImakaTe! wimm KojorpaMme!

¢ hopmyaamu avu/a Cynb)AHATOBOR KHCIOTHL, TATHIPO(OIUEBOH U TOKHOH
JUTHAPOQOTHEBOH KUCIIOT, GeH3MINEHUIMUTHHEA, TeTPALUKITHHA, e oTaKCUMa, aCITUPHHA.
Jlabopamopmvie onvimur. OGHApYKEeHUE BATAMUHA A B pacTuTenbHOM Maciie. OGHapyxeHue
Butamusa C B 46109HOM coxe. O6GHapykeHne BUTaMuHa D B 3KeJITKe KYPHHOIO SHIIa.
DepMeHTATHBHEIHA THIPOIU3 KpaxMarna I10/] JeHCTBAeM aMHITashl. Pasnokenue IEPOKCH/Ia
BOZIOpOIa IO ICHCTBHEM KaTalaskl. JlecTBre MernIporenassl Ha METUIICHOBBIH CHHMA.
Vicnertanue pacTBOPUMOCTH afpeHaINHa B BOXE H CONSTHON KUCIIOTE. O6napy xeHue acupuHa B
TOTOBOH JIeKapCcTBeHHOU BopMe (peakiueii ruapoIH3a WK BETHOM peaknuei ¢ cynbhaTom
Oepuimus).

Xumuneckuil npaxmuxym

KauecTBeHHEI aHATH3 OPraHMYeCKHX COEMHEHMIA. YrneBonopozasl. CiupTs ¥ GeHOEI.
Anbaeruzsl u KeToHbl. KapGoHOBbIe KMCIOTEL YTIeBOIE. AMUHEL, AMHHOKHUCIIOTEI, OeJIKH.
Wnentudukanus opranudeckux coeunenui. JlefcTaie (bepMeHTOB Ha pa3IMyYHbIC BEIECTRA.
AHayi3 HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaToB (aCHUpHHa, napareTramoria).

Temarmueckoe mmanupoBanue

Pasnen 1.Teopus ctpoenus opranuveckux coenquHenuii(104)

1.IIpeamer opraunyeckoi xumun.

2. Teopus CTpOSHHUS OPraHUYECKUX COSIUHEHUI A.M.Byrneposa
3. Panukansl. OyHKIHOHATBHBIE TPYIIILL.

<.T'oMomoruueckuit psI, TOMOIOTHSL.

3.CrpyxTypHas u3oMepus

5. Tunel cas3ei B MOJIEKY 1aX OPTAHWYECKHX COeMMHEHMUIL.

7 Eaaccuduxanus 1 HOMEHKIIATYpa OPTaHHYECKUX COeTHHEHHTH

8. Tune: XEMHESECKEX peakiuil B OpraHndecKol XuMHuH

9. THIE peaxIHOEEOCHOCOOHEIX JaCTHI[ B OpraHu4eCKOd XUMHHA

10. Bsamwzoe smissre aT0MOB B MOJTEKYI1aX OPraHUYECKHX COETHHEHUSX.

Paznex 2 Vraesozoposs: # Bx NpHpOIHbIE HCTOYHHKH (17 9)

11.1Yrrerogopomss: amxamt. INomozormgeckwmit P#A1, H30MEPHS H HOMEHKIaTypa aTKa=H0B.
12.2XumMudeckse cBoficTsa axasos. Lo 1. Ornpeneienne 31eMEHTHOTO COCTABa OPraEFYeCKHX
semects. JI/O 2. WsroTossesme Mozesei MoTeKy T YTIRBOIODOIOS.

13.3Pemenue pacaeTHBIX 323a% D0 ToME « A TRamiie

14.4YrneBonopoasl: aTkessl. IteEes. oo OOIVICHHE.

15.5Xumuyeckue cBoiicTsa staesa. Lo 3. Obuapyxenne BenpesemELX coeTHECHEES &
JKHJIKHX He(TEIIPOAYKTAaX.

Pemenue pacdeTHEIX 3a/1a4 1O Teme « A xemzis

16.6YT1eBOI0OPOABL: ATKHHEL ANSTHISH. €70 HOIVIcEEe OHPOTH30M MCT2HA H XapO# Binay
CIIOCOOOM.

17.7Xmvmueckue cBolicTsa anerriena. JTo 4 [NoyacHnEe u cBolicTBa aneTrIeHE2.



18.8Pemenne pacueTHBIX 3a/1a4 TI0 TeMe «ATKHHBLY

19.9YrneBonoposer: ankanuensr. [TonsTre 06 ankamueHax Kak yTIeBoIOPOLax ¢ JIBYMS
JBOHHBIMY cBs3siMU. Kayuyku. Pesuna.

20.10Pemenne pacyeTHBIX 3a/1a4 10 TeMe «AJIKaTHEHEI)

21.111{ukmoankassl.

22.12¥YrneBopoponst: apensl. [lonyuenne 6eH3071a U3 reKcada 1 aleTHIIeHa.
23.13Xumuveckue cBoicTBa GeH307a: FOpeHHe, TAlONTeHUPOBAHKE, HATPOBAHHE.
24.14Pemenue pacyeTHBIX 3a/1a4 110 TeMe «L[uKI0ankans»

25.15Hedts. Cocras u nepepaborka nepru. Hedrenpoaykter. Bensun u noustie 06 OKTaHOBOM
gucne. Jl/o S Oznakomnenue ¢ komnexuueit «HedTs u mpoayKTsI €& mepepaboTKmy.
26.160606menne TeMBL « Y TIIEBOJOPOILI M UX IPUPOTHBIE HCTOUHHKHI Y.
27.17KontponsHas pabora Nel mo Teme «YTI1eBOIOPOIBIY.

Pasnen 3 Kuciiopoacoiepikamue opranndeckue BeniecTBa U HX NPHPOIHbIE HCTOUHHKH
(184acoB)

28. 1KucnopozacoepKaniue COSAUHEHHS: OJHOATOMHbIE COUPTHL [ HAPOKCHIIBHAS TPYIINA KaK
yHKIIHOHANEHAS

29.2 Xumudeckue cBOWCTBa dTanoia. [[puMeHenre 5TaHoja Ha OCHOBE ero cBoicTB. JI/o

6. CrolicTBa STUIIOBOTO CITUPTA.

30.3Pemenue pacueTHbIX 3a/1a4 1m0 TeMe «CIHpPTHI»

31.4 Kucnopoznconepkaiye CoeIMHEHHUS: MHOTOATOMHBIE CIIUPTHL. [ JIMIEPUH KaK
IIPEICTABUTENb MHOTOATOMHEBIX ciupToB. JI/0 7. CBolicTBa IIHIIEpHHA.

32.5 Kucnopozaconepxaiue coeauneHus: Ghenomn. BauMuoe BIUSHEE aTOMOB B MOJIEKYIIE
benona

33.6 Kucnopoaconepikalye CoOeIMHEHUS: albAeTuAbL. [lonydenne ajbIerui0B OKUCICHHEM
COOTBETCTBYIOIUX CIHPTOB.

34.6 Xvmuueckue cBoiicTra anpaeruaos. JI/o 8. CroiicTea GopMaibaeruia.

35.7 Kucnopoacoaepxaiye coeIHHEH S 0JTHOOCHOBHBIE KapOOHOBEIE KHCITOTEL.

36. 8XUMHYECKHE CBOHCTBA YKCYCHOW KUCIIOTHI.

37.9 Kucnopoaconepxamue COeIMHEHNS: OTHOOCHOBHBIC KapOOHOBEIE KUCIOTHL. XUMUIECKHE
CBOMCTBA YKCYCHOM KMCIIOTHL. BhIcIie JKUPHEBIE KHCIOTHI Ha IPUMepe TaIbMUTHHOBOR U
creapuHoBO#. JI/0 9. CBoficTBa YKCYCHON KUCIIOTEL

38.10 Kucnopoacoiepkaliye COeAUHEHUS: CTIOKHBIE 3HPBI, KHPEL

39.11 JKups1 kak croxuble 3¢upsl. JI/o 10 Croitctra xupos. JI/o 11. CpaBHeHHE CBONCTB MbIIa
U CTHPAIEHOTO MOPOIIKA.

40.12 Kucnopozcoaepxaliie COSAMHEHHS: YTI€BOIEL.

41.13 I''moko3a — BelecTBo ¢ ABoHCTBeHHON QyHKIueH anpaergaocnupt. Jl/o 12. CeolictBa
ITFOKO3BL. ’

42.14 Tucaxapuibl ¥ monrcaxapuisl [T0HSTHE 0 peaKIusaX MOTUKOH/ICHCAIIMY | TUapomu3a.Jl/o
43.15 CpoiicTRa Kpaxmaa.

44.16 ObobmeHne Tembl «Kucnopoacoaepkalie OpraHi4ecKie BeIEeCTBa U HX IPUPOIHBIE
HCTOYHUKH Y.

45._17KonTtponeHas pabora Ne2 no teme «Kucnopozacoaepxamye opraHiueckie BeIecTBa U UX
IPUPOTHBIE UCTOUHUKHY.8 1

Paszen 4._A30T0COM€epKANINE COENMHEHNS M X HAXOK/ICHHS B skuBoH nmpupojae (8 gacos)



46.1 AzoTtocoepkalnue coeiuaerus: aMuHbl. [TonsTie 00 aMuHax. AHMIMH KaK OpraHu4eckoe
OCHOBaHHE.
47.2 AzoTocoaepiKaliie COeIUHEHU: aMHUHO KUCIIOTHL.

48.3 XuMudecKkue cBONCTBA aMUHOKHCIIOT KaK aM()OTEPHBIX OPraHu4eCKUX COeIUHEHHUH.
ITenTumHas CBI3b U MOMUIIETITHIOB.

49. 4AzoTocoaepiKanme coefuaeHus: Oenky. [leppuynas, BTOpUYHast ¥ TPETHIHAA CTPYKTypa
6enKkoB.

50. SAsoToconepkarye coetuHenust: 6emxu. [leppuynas, BTOpuYHasS U TPETUYHAA CTPYKTypa

GenkoB. Xumudeckue coiicTa 6eskoB. JI/o 14. CpoiicTa OeKoB.

51.6 Hyxiennossie kucaotel. JIHK 1 PHK. O6uuit mian crpoenus Hykieotuna. CpaBHeHHe

crpoenus u Gynknuit JHK u PHK.

52.7 TeneTnuecKas CBSI3b MEKAY KJIACCAMU OPraHUYECKUX COSIMHEHUH.

KauecTBeHHBIE PeaKI[Mi OPraHAYECKUX COETNHECHUM

53.8 IlpakTuyeckas padora Nel «MneHTudHUKAIUS OPraHUIECKUX COSTUHEHUH .
CocraBjeHue IEnoYeK MpeBpalleHuii opraHi4ecKux BeIeCcTB

Pasmea 5.5uo0rnyeckn akTHBHbIE coeqrHeHus (4 yaca)

54. 1Butamunbl. Hapymenus, cBsI3aHHBIC ¢ BUTAMUHAMU: aBUTAMUHO3BI, THIIOBUTAMUHO3BI 1
TUIIEPBUTAMHUHO3BI.
55.2 ®epmenThl. DepMeHTHI Kak GHONOTMYECKHE KaTaIM3aTOPbI OIKOBOTO IIPOMCXOMKACHHS.

56.3 T'opmonsl. [ToHsTHE 0 TOPMOHAX KaK TyMOPAJIBHBIX PeryIaTopax KU3HEIeATCIIbHOCTH
KABBIX OpPraHU3MOB.
57.4 Jlexapctsa. JlekapcTBeHHA XMMUSA: OT HATPOXUMHUH 10 XMMHUOTEPAITHH.

Pasnen 6. MckyccTBeHHbIE M CHHTeTHYecKHe noaumepsl (11 gaca)
58. 1 VicKyCTBEHHBIE HOTMMEPBI: IIACTMACCH], KaydyKH, BolokHa. JI/o 15. O3HaKoMIeHHE ¢
o0pasiamMu II1acTMace, BOJIIOKOH M Kay4qyKOB.
59.2 CuHTETUYECKHE OPTraHUIECKUEe COCTUHEHUA
60.3 TIpakTudeckas pabota Ne2 «PacrosHaBaHue 111acTMacc 1 BOIOKOH Y.

61.4 HaydHble METO/IBI HCCIIENOBAHUS XUMHYECKUX BENIECTB U MPEBPAILCHAHN.
62.5 B3auMoCBsI3b OPraHu9IeCKUX COSIMHEH NI

63.6EIMHCTBO XUMHYECKOH OpPraHN3aliy )KIBBIX OPraHU3MOB Ha 3eMie.
64.7 Pemenwue 3ama4 1o teme «V30Mephl ¥ rOMOTIOTHY

65.8 Pemenue 3anay

66. 9Pemenue 3axad

67.10KonTtpossHas pabota Ne3 3a Kypc OpraHu9ecKoi XUMUH

58 11TloaBeneHre UTOIOB rofa




