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[Tporpammy cocrasmia
bonoraesa Ma Iepacumosna, yunrean xumun



IIporpammy cocraBuiia
bonoraesa U ['epacumoBHA, y4nuTENIb XUMUU

IIporpamma kypca xumuu s 10 knacca

HosicHuTeIbHAA 3aNIMCKA
1)Ha3BaHue cTaHaapTa, B COOTBETCTBHH ¢ KOTOPBIM COCTABJICHA MPOrpamMma.

Pabouas mporpamma mo xumuu aus 10 kimacca cocTaBieHa Ha OCHOBE (hefepabHOTO KOMIIOHEHTA

roCy/1IapCTBEHHOT0 00pa30BaTeNIbHOTO CTaHapTa CPEIHETO (IOJHOr0) 001Iero oopa3oBaHusl.

2)BbixogHble [aHHbIe AaBTOPCKOWH MporpamMmMbl, KoOTopasi OblIa HCHOJb30BaHA MPH
COCTABJICHUM JJAHHOH padoueii MporpamMmabl.

JanHas mporpaMma COCTaBJICHa Ha OCHOBE MPUMEPHOW MPOrpaMMbl CpPeAHEro (ITOJIHOr0) OOIIero
oOpazoBanus o xumuu u nporpammbl «Kypca xumuum migs 8 — 11 kimaccoB 001meoOpa3zoBaTEIbHBIX
yupexnenuit» aBt. O. C. ['abpuensn. — M.: JIpoda.

3) Lesp 1 3a1a4u U3yYeHUs1 Y4eOHOI0 NpeaMera.
Nzydenne xuMuu Ha TPOPUILHOM YPOBHE CPEAHETO (ITOTHOT0) 00IIero 0Opa3oBaHus HANPABICHO HA

JNOCTHKEHHE CINEAYIOIINX Ueeil:

e OCBOEHHE CHCTeMbl 3HaHHI O (yHIaMEHTAIBHBIX 3aKOHAX, TEOPHsX, (aKTax XUMHUHU, HEOOXOAUMBIX
JUTsl TOHUMAaHUS HAyYHOM KapTUHBI MUPA;

e OBJIAJICHHE YMEHHMSIMM: XapaKT€pU30BATh BEIIECTBA, MATEPUAIbl U XUMUYECKUE PEAKIIMH; BBIIOJIHATH
Ja00OpaTOPHBIE DKCIEPUMEHTHI; MPOBOAUTH PACUYEThl MO XUMHUYECKUM (opMysiaM U YpaBHEHHSIM;
OCYIIECTBISATh MOUCK XUMUYECKOW MH(POPMAIIMH U OLIEHUBATh €€ JOCTOBEPHOCTh, OPUEHTHUPOBATHCS U
MIPUHUMATD PEIICHUS B TPOOJIEMHBIX CUTYAIIUSX;

e pa3BHTHE [TO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUECKHX CIIOCOOHOCTEH B Tpoliecce
M3y4YEHUs1 XUMUYECKON HAyKU U

€€ BKJIaJla B TEXHUYECKUN MPOTpecC IUBWIM3AIMH; CIOKHBIX M MPOTUBOPEUYMUBBIX IMyTEH
pa3BUTHUSA UAEH, TEOPUM U KOHLIENILUNA COBPEMEHHON XUMHUH;

e BOCHHTAHHMeE YOKICHHOCTH B TOM, YTO XUMHS — MOIIHBIA MHCTPYMEHT BO3JICHCTBUS HA OKPYKAIOIIYIO
Cpeny, U UyBCTBA OTBETCTBEHHOCTH 3a MPUMEHEHHE MOJYyUYECHHBIX 3HAHUN U YMEHMUIA;

e MNpHUMEHEHHeE MOJYYeHHBIX 3HAHUN U yMeHUii 1711 Oe30macHoi padoTHI C BeleCTBaMHU B TabOpaTopuu,
OBITY M Ha TIPOU3BOJACTBE; PEIICHUS MPAKTHUUECKUX 3a/lad B TMOBCEIHEBHOW KU3HH; MPEIYNPEKICHUE
SIBJICHUHM, HAHOCSAIIMX Bped  3[0pPOBbI0  4YEJIOBEKa M  OKpYXKalIIel cpene; MPOBEACHHS
HCCIIEIOBATENbCKUX paboT; CO3HATENILHOTO BbIOOpa Mpodeccuu, CBI3aHHON C XUMHUEH.

3anaum oOyuenusi: Benymumu 3agauaMu npeajiaraeMoro Kypca siBJisiioTCs:

MarepuanbHOE €TUHCTBO BEIIECTB MPUPOIbI, UX TCHETHYECKAs CBA3b;

[IpuunHHO-CIIEICTBEHHBIE CBSI3U MEX/1y COCTABOM, CTPOCHUEM, CBOMCTBAMU U IPUMEHEHUEM BEILIECTB;

[To3HaBaeMOCTh BEIIECTB M 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX PEaKIIHA;

OOBsCHAOMAsA U MPOTHO3UPYIOIIAST POJIb TEOPETUUYECKUX 3HAHUM JJs (PaKTHMYEeCKOro MaTepuaia XHUMHU

3JIEMEHTOB;

KoHnkpeTrHoe XMMHYECKOE COCIMHEHUE NpEeACTaBisieT co00il 3BEHO B HEMPEPBHIBHOM IIENU IMpEeBpalleHHH

BEILIECTB, OHO YYaCTBYET B KPYTOBOPOTE XMMHUYECKUX 3JIEMEHTOB U B XUMHUYECKOHN IBOJIFOLIUU;

3aKkoHBI TPUPOJBI OOBEKTUBHBI M TIO3HABAEMbl, 3HAHUE 3aKOHOB JIA€T BO3MOXHOCTH YIPABIISTH

XUMHUYECKUMHU MPEBPALICHUSIMH BEIIECTB, HAXOAUTh SKOJIOTHYECKH Oe30macHble CrocoObl MPOU3BOACTBA U

OXpaHbl OKPYXKAIOLIEH Cpeabl O 3arps3HEHHIM.



Hayka u mpakThka B3auMOCBSI3aHBI: TPeOOBaHMS MPAKTUKU — JABIKYIIAas CHJIA HAayKH, yCIEXH
MPAKTUKU OOYCIIOBIIEHBI TOCTHKEHUSMU HAYKH;
Pa3zButne XMMHUYECKON HAayKM M XMMH3AlUK HApPOJAHOTO XO3sMCTBA CIyXaT MHTEpPecaM YeloBeKa, MMEIOT
FYMaHUCTHYECKHM  XapakTep M MNpPHU3BaHbl CHOCOOCTBOBAaTH  PEUICHUIO TIJI00ANbHBIX  IpoOsieM
COBPEMEHHOCTH.

4)O01mas xapakTepucTUKA y4eOHOr0 nmpeamera.

Pabouas nporpamma o xumuu Juist 10 kiiacca cocTaBiieHa Ha OCHOBE 00pa30BaTENbHOTO CTaHIapTa
cpenHero (mojaHOTO) oO0miero obOpa3oBaHHsl MO XUMHH, [IpuMepHON mnporpammbl cpeaHero (IOJIHOTO)
obmiero obpa3zoBaHus 1Mo XuUMUU (0a30BBIN YpOBEHb), a Tak ke mporpammbl «Kypca xumuu ans 8 — 11
KJIacCOB 00111e00pazoBaTeNbHbIX yupexkaenuit» aBT. O. C. ['abpuensn. — M.: llpoda.

Pabouas nporpamma paccunrana Ha 102 yaca B 10 kiacce, U3 pacuera - 3 yuyeOHBIX yaca B HEJEIIO.
[IporpaMMoii mpeaycMOTpeHo NMPOBEACHUE:

e KOHTPOJIBHBIX paboT - 5;

e IIpaKTU4ecKux pador - 10;

B paboueii mporpaMme HalUIM OTpa)KCHHE LENH W 3a7auyd M3y4eHUS XUMHUU Ha CTYIEHU CPETHEro
(momHOTO) OOIIEero 0OpazoBaHMs, MU3JI0KECHHBIC B MOSCHUTEIBHOH 3amucke K lIpumepHoii mporpamme 1o
xuMuH. B Hell Takxke 3al0kKeHbl BO3MOXXHOCTH MPETyCMOTPEHHOTO CTaHAAPTOM (QOPMHUPOBAHUS Y
o0yJaromuxcs o0mey4eOHbpIX YMEHUH U HABBIKOB, YHHBEPCAIBHBIX CIIOCOOOB JESITEIBHOCTH U KIFOYEBBIX
KOMIIETEHIINH.

[IpuHnunsl oTOOpa OCHOBHOTO M JOIOJIHUTEIBHOIO COAEPIKAHMSI CBS3aHBI C IMPEEMCTBEHHOCTHIO
1enei o0pa3oBaHUs Ha PA3IUYHBIX CTYIEHIX M YPOBHIX 00Y4YEeHHUs], TIOTUKONH BHYTPUIIPEIMETHBIX CBA3CH, a
TaK)X€ BO3PACTHBIMU OCOOEHHOCTAMHU yUaIIUXCS.

PaGouas mporpamma opueHTHpPOBaHA HA UCIIOJIb30BaHUE yUYECOHMKA!

Xumus. 10 xmace. Yriryonenusni ypoBeHb : yuebnuk / O.C. T'abpuensa, W.I. Octpoymos, C.IO.
[TonomapeB. — 2-e¢ usn., crepeotun. — M.: [Ipoda,2014. — 366¢c. DopMynupoBKa Ha3BaHHI pa3/aeoB
cootBercTByeT llpumepnoir mnporpamme. Bce pemMoHcTpanuu, J1a0OpaTOpHBIC OIBITHI, MPAKTHYECKUE
3aHATHUSA B3ATHI U3 [IpuMepHON mporpaMMsl.

Tematuka M KOIMYECTBO J1a0OPATOPHBIX M MpPaKTHYECKHX paboT cooTBercTBYeT IlpumepHoii
porpamMMe cpeaHero (MoJIHOro) o0Iero oopazoBaHus Mo XMMHUHU (0a30BbIN YPOBEHBD).

B paboueli mporpamMme KypCHBOM BBIJEJIEH MaTepuan, KOTOPBIH MOJJIEKUT H3YyUYEHHUIO, HO He
BKJIFOYAeTCs B TpeOOBAaHUS K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB.

[IpomexyTouHas arTecTanus IPOBOAUTCS COTJIACHO Y cTaBy 00pa30BaTeIbHOrO YUpEkACHUs B (hopme
PYOEKHOTO U UTOTOBOT'O KOHTPOJISL.

Hawmmryuammm WHCTPYMEHTOM WHTETPaIuH y4eOHBIX TMCTIUTUTAH
SBIISIIOTCS MedcnpeomMemnslecesasu, KOTopble  CIy)KaT —MEXaHM3MOM M CPEJICTBOM  TEOPETUYECKOTo
000011eHNs 1 OPMUPOBAHUS CUCTEMHBIX 3HAHUI. Y cTaHOBIIEHNE M 0OOCHOBAHUE CBSI3E€H MEXKY 3HAaHUSIMU
U YMEHMSIMH U3 DPa3HbIX Y4EOHBIX IUCIHMIUIMH (POPMHUPYIOT CHUCTEMHBIM CTHJIb MBIIIJICHUS, Ha OCHOBE
KOTOpOro ydaiuecsi OyAyT BIOCIEACTBUM OIIEHMBATh BCE MPOUCXOSIINE SBJICHUS JIEHCTBUTEIBHOCTH.
HauOonee 3Ha4MMbIMHM HaNpPaBICHUSAMHU peATU3aMM MEKIIPEIMETHBIX CBSI3€H ABISAIOTCS: XUMUS - (DU3HKA,
XUMUS -Teorpadusi, XUMHUSI - ONOJIOTHS, XUMUS - SKOJIOTHS, XUMHS - MATEMATHKA, XUMUS - UCTOPHSL.

QDuzuxa:

dopMUpOBaHUE U PA3BUTHE CUCTEMbI MOHATUI O BEIIECTBE P U3YyYEHUH €ro PU3NYECKUX CBOMCTB U
CTPOEHUS; 3HAKOMCTBO C YCTPOMCTBOM U MPUHIMIIAMHU paObOTHl TEXHOJIOTMYECKOT'0 000PYA0BaHUS.

Teoepagpus:

dopMHpOBaHUE MPEJICTABICHUH O paclpelesieHUH U POJIM XUMHUYECKUX COEJUHEHUH B IMPHPOJE,
BAXHEHIINX  MECTOPOXKACHUAX  (MECTOPOXKJIEHHE  MPUPOJHOTO raza W HedTH), HMEIOLUX
HapOJHOXO3SICTBEHHOE U MPOMBIIUIEHHOE 3HAUEHUE.

VYcBoeHHEe XMMHMKO-TEXHOJIOTMUECKUX TOHATHH «ChIpbe», «(pakTopbl pa3MelIeHHs MPOMBIIUIEHHBIX
NPEANpUATH HAa TEPPUTOPHH CTPaHbDy (MPUPOIHBIA Ta3 U HEPTh - CHIphE JUIS pa3IMUYHBIX OTpaciieit
MPOMBIIIJICHHOCTH; TOIUIMBHO-DHEPreTUYECKUN KOMILJIEKC; Ta3oBasgs M He(TAHAs MPOMBIIUIEHHOCTD;
nepepadaThIBaroIias MPOMBIIUIEHHOCTh; IPOM3BOJCTBO MOJUMEPHBIX MaTepHajIoB (CHHTETUYECKUH KaydykK,
HCKYCCTBEHHbBIE BOJIOKHA, JIACTMACCHI); MUILIEBas U JIETKask MPOMBIIIJICHHOCTH H JIp.).

DopMHUpPOBaHUE 3KOJOTMYECKMX M TPUPOJOOXPAaHHBIX 3HAHMKA Ha 0a3e XMMMKO-TeOorpaduuecKoro
Marepuaa; Ipupoao0XpaHseMble MPoOIeMbl, 00YCIOBIEHHbBIE JOOBIUEH 1 MepepadOTKOM MPUPOTHOTO rasa,
HeDTH.



buonocua:

N3yuenne (pu3n0I0rn4eckoro eicTBUs BEIIECTB HA KUBBIE OPraHU3MBbI M SKOCUCTEMBI.

Knaccudukanus BemecTs 1Mo nNpoucX0oXJICHHIO - OPraHMYECKUE BEIIECTBA: OCNKH, KUPBI, YIIEBOIbI
(kpaxmai, caxap, KJieTyaTKa; 3alacHble BEIECTBA KIETKH).

XuMHS U 3/10pOBbE: OMOJIOTMYECKH AKTHBHBIC BEIIECTBA; MPOOJIEMBI, CBA3aHHBIE C NMPUMEHEHUEM
JIEKapCTBEHHBIX IIPENapaToB; JEKapcTBa, GEPMEHTbI, BATAMUHBI, TOPMOHBI.

OKonoeus:

VYcBoeHne 3HaHMH O NPHUPOIHBIX PECypcax, 3HAKOMCTBO C MpoOiieMaMHM MX HCIOJIBb30BaHUS U
COXPaHEHHUA. 3HAKOMCTBO C ITOHATHEM «3KOJIOTHYECKas IpodIemMay.

PaccMmoTpeHnue BIMsHUSA aHTPOIIOIEHHOTO (PaKTOpa Ha OKPYKAIOLIYI0 cpedy (IPUYUHBI, HCTOYHUKU U
MOCTIE/ICTBUSL XUMHYECKOTO 3arpsi3HEHHS, CHOCOOBI MepepaloTKH W YTHIM3AIUH  3arps3HUTENCH).
ABapuiiHblii pa3nuB HE(PTH, XUMUUECKOE 3arpsi3HEHUE CPEIbl U 310POBbE UEIIOBEKA.

Mamemamuxa:

Pemienne Xxumuueckux 3ajad € HUCMHOJIb30BAHUEM APU(PMETHYECKUX M anreOpandyeckux oneparui
(cimoxeHue, BbIUMTAHUE, ACJIEHUE, YMHOXKEHHE, NIPONOPLMH, PEIIEHUE CUCTEMBbl ypaBHEHUH). M3yuenue u
MIOCTPOEHHE T€OMETPHUECKUX MOJIeJIeH aTOMOB, MOJIEKYII.

Hemopus:

3HaKOMCTBO ¢ OMorpagusMM M3BECTHBIX YYEHBIX, MX BKJIQJOM B Pa3BUTHE HAyKU MU KYJIbTYpPHI,
3HAKOMCTBO C UCTOPUEN OTKPBITHSI, U3YUEHHUE U UCIOIb30BAaHUE TEX WM UHBIX BEIIECTB YEJIOBEKOM.

5) Uudopmanusi 00 M3MEHEHUHN COJEPKATEILHOH YaCTH ABTOPCKOI NMPOrpaMMbl, CPOKOB M
BpeMeHHU U3yYeHHUS OTAeIbHbIX TeMATHYECKHX 0JI0KOB.

3aKi04aeTcss B CIEAYIOIIEM: MHOIO BHECEHbI M3MEHEHHUs B KOJMYECTBO YacOB IO OCHOBHBIM
T€MaM, pasjejaaM IpU 3TOM HE HapylIeH MHUHHMYM 4YacOB ONpEeNIseMbli MPUMEPHOW NporpamMMmoi Io
IpeIMeTy.

6)Mecto yueOHoro nmpeamera. Ha usydenue npenmera oTBoauTcs 3 yaca B Hepeno, utoro 102
yaca 3a yueOHbIi roa. [IpenycMoTpensl 5 KOHTpOIbHBIX padoT, 1 aagM.koHT.pabota u 10 mpakruyeckux. B
CHUCTEME €CTECTBEHHOHAY4YHOI0 0Opa30OBaHUs XMMHUS KaK y4eOHBbIH NpeAMET 3aHMMaeT Ba)KHOE MECTO B
MO3HAHUU 3aKOHOB MPHUPOJbI, B MaTepUaJbHOW JKM3HM OOILIECTBA, B PELICHUM TJIO00ATBHBIX MpPoOIeM
YeJl0oBe4YeCTBa, B (POPMUPOBAHMM HAy4YHOH KapTUHBI MHpa, a TaKK€ B BOCHUTAHUM HKOJIOTMYECKOU
KYJIBTYpBI TOJEN.

XuMusi Kak Y4eOHbI mIpeIMeT BHOCUT CYIIECTBEHHBIH BKJIaJ B HayyHOE MUPONOHHMAHHE, B

BOCIIUTAaHHE W Pa3BUTHE YYalllUXCs; MPU3BaHA BOOPYKUTh YyYallUXCS OCHOBAMM XUMHMUYECKUX 3HAHUH,
HEOOXOJIMMBIX JJIsi TIOBCETHEBHOM XU3HU, 3aI0KHUTh (DYHAAMEHT AJIs JaJbHEHIIEr0 COBEPIICHCTBOBAHMS
XMMHUYECKHX 3HAHMM KaK B CTApLIMX KJAccax, TaK U B JPYTrUX Y4eOHBIX 3aBEJICHMSX, a TAaKXKe MPaBUIBHO
COPHUEHTHPOBATh MOBEJCHHUE YUalIUXCcs B OKpYXKaroUlei cpee.

Kypc «Xumus» umeeT KOMIUIEKCHBIH XapakTep, BKII0YaeT OCHOBBI 00IIeH, HEOpraHMYeCcKol XUMHUH.
I'maBHOH mpeel sBisieTcs co3llaHuEe 0a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHWM MO XMMUU, BBIPAXEHHBIX B
¢dopme, COOTBETCTBYIOLIEH BO3paCTy ydaIIuXcCsl.

B cucreme ecrecTBeHHO-Hay4yHOro OOpa3oBaHHUS XUMHS KaK y4eOHbBIH IMpelIMeT 3aHMMAaeT Ba)kKHOE
MECTO B IMO3HAHUH 3aKOHOB ITPUPO/IbI, B MAaTEPUAIBHOM KU3HU OOIIECTBA, B PEIIEHUH III00aIbHBIX TPOOIeM
YelioBe4YeCcTBa, B (POPMHUPOBAHMU HAy4YHOH KapTUHBI MHUpPA, a TakK€ B BOCHUTAHUU DKOJIOTHYECKOU
KYJbTYPBI JIFOJEH.

XuMusi Kak ydeOHBbIH NpeaIMeT BHOCUT CYIIECTBEHHBIN BKJaJ B HAaydHOE€ MHPOINOHHMaHUE, B
BOCIIUTAHHE W Pa3BUTHE YYaIMXCS; MPU3BaHA BOOPYKUTh YyYallUXCS OCHOBAMM XUMHUYECKUX 3HAHUH,
HEOOXOJIUMBIX JJIsi TIOBCETHEBHOM XU3HU, 3aJI0KUTh (DYHIaMEHT JJisl JajJbHEHIIEero COBEpUICHCTBOBAHUS
XMMHUYECKHX 3HAHMM Kak B CTApIIMX KJIACCaxX, TaK U B JPYTUX YUYEOHBIX 3aBEJICHHSX, a TaKXKE MPABUIIBHO
COPHUEHTHPOBATh MOBEJCHHUE YUalIuXcs B OKpYyXKaroulei cpee.

7) Onucanne HUCNOJB3yeMbIX 00pa30BaTeIbHBIX TEXHOJIOTMH M NPHEMOB, OCHOBHBIX (hopM
opranu3zanuu o0pa3oBaTebHOIO Mpouecca.
®opMbI OPraHu3aluy 00pa3oBaTeJLHOI0 NpoLecca

IIponiecc  oOyueHuss  peanausyercsi TOJBKO  uepe3  KOHKpPEeTHble  (OpMBI  OpraHu3aluu
obpa3oBaTenpHOro mnpotecca. Cpean KOHKPETHBIX (OpM OpraHuzaluu padboThl ¢ OOydYaIONIMMHUCS B
nporecce 00y4eHUs MOXKHO BBIJICIUTh: YPOUHBIE U BHEYPOUHBIE.

K ypouHBIM OTHOCATCS: YPOK, JIEKIUS, CEMHUHAP, IPAKTUKYM, 3a4ET, IK3aMEH.



BHeypouHble BKIIOYAIOT: peryispHbie (moMammHss paborta; QaxyabTaTHBHBIC, TPYIIOBHIC,
WHIUBUAYAJIbHbIE 3aHATHS; paboTa C HAYYHO-TIOMYJSIPHOM JUTEpaTypoil; TeIeBU3MOHHBbIE NEpeaayu;
JOTIOJTHUTEJbHBIE 3aHATHUS ), AM30q1uecKue (pedepaTuBHbIe pabOThI, TEMaTHUYECKUE KOH(EpEeHLIUN).
TexHosiornu o0yueHust

Hcnonb3yoTcest TeXHOJIOTHM 00y4YeHus:
AxTHBHOE (KOHTeKCcTHOe) oOydeHue: llenb: Opranmszanus akTUBHOCTH oOydaembix. CyIIHOCTB:
MonenupoBaHue MPEAMETHOTO W COLUATBHOTO COJCPXKaHUS YIeOHOU AesTenbHOCTH. MexaHnu3m: MeToabl
aKTUBHOTO O0y4YEeHHUSI.
IIpo6siemHoe oOyuenue Llens koropoii: Pa3BuTue 1O3HABATENBbHON AKTHUBHOCTH, TBOPYECKOM
camocrostenbHocTH oOyvaromuxcsi.  Cymuocts:  IlocnemoBatenbHoe M IleJIEHANPABIEHHOE
BBIIBIKCHUE Tepe]] OOYYaroIMMHUCS MTO3HABATENbHBIX 3a]a4, pa3pelias KOTopble 00ydyaeMble aKTUBHO
ycBauBaroT 3HaHU. Mexanus3Mm: [1ouckoBble METO/BI; TIOCTAHOBKA ITO3HABATENIbHBIX 33]1a4.
PazBuBaiomee oOyudenue: Llens koropoii: PasButme nmuynoctn u ee crnocodHocteil. CyIIHOCTB:
OpueHranus yueOHOro Tmpolecca Ha MOTEHIMATbHbIE BO3MOXKHOCTH 4YeJIOBEKa M HUX peallu3alluIo.
Mexanusm: Bosieuenne 00yyaemMbIX B pa3IndHbIe BUABI AEITEIbHOCTH.
JAudpepennupoBannoe odyuenue: Llenp xkotopoii: Co3aHne ONTHUMAIbHBIX YCIOBHM JUIsl BBISBICHHS
3a/1aTKOB,
pa3BUTHUA UHTEpecoB M crnocoOHocTed. CyImHOCTh: YCBOEGHHE NPOTPpaMMHOrO MaTepuaia Ha
pa3IMyYHBIX IUIAHUPYEMbIX YPOBHSIX, HO HE HWXe o0s3arenbHoro (crangapr). Mexanusm: MeTosl
WHAUBUIYAILHOTO O0yUYEHUS.
KonuentpupoBannoe oo0y4denue: [lenp: Co3manue MakCUMallbHO ONHM3KOH K ©CTECTBEHHBIM
MICUXOJIOTHYECKUM OCOOEHHOCTSIM ~ YEJOBEYECKOTO  BOCHPUATUS  CTPYKTYpbl  y4eOHOro mpolecca.
CymHocTh: ['myOokoe wu3ydeHHE NPEAMETOB 3a CYET OOBbEIUHEHMS 3aHATUI B OJIOKHM (TIOBTOpEHHE).
Mexanuzm: Metoabl 00yueHus!, YYUTHIBAIOLINE TUHAMUKY Pa00TOCIIOCOOHOCTH 00yYarOIINXCA.
Komnbiotepubie Texnosgorum. llens: Obecneuenue mowcka uHpopMamu depe3 cucremy HHTEpHeT.
CymHocts: JlocTHKeHHnEe paclIMpEeHHbIX 3HAHMM O JKMBOTHOM Mupe. MexaHu3M: KOMIBIOTEpPHBIE
METO/Ibl BOBJICUCHHSI 00ydaeMbIX B 00pa30BaTelIbHBIN MTPOIIECC.
Hrposoe o0yuenue: Ilens: OOecneyeHne IMYHOCTHO-AEATENBHOTO XapaKTepa YCBOEHHUS 3HAHMIA,
HaBbIKOB, yMeHHIl. CymHocTh: CamocTosiTeNbHAs T03HaBaTeIbHAsl JAESITEIbHOCTb, HallpaBJIeHHAas Ha
HIOUCK, 00paboOTKy, ycBoeHHe yueOHOM uHpopmanuu. Mexanusm: WrpoBble MeTOAbI BOBJIECUYEHHS
0o0ydaeMbIX B TBOPUYECKYIO JAESTEIbHOCTD.
OOyuyeHne Ppa3BUTHI0O KPUTHYeCKOro MmbluuieHus. [lens: OOecneunts pa3BUTHE KPUTUYECKOTO
MBIIJIEHHS] IOCPECTBOM HHTEPAKTUBHOTO BKIIOUEHHUs OOydyaromuxcsi B 00pa3oBaTENIbHBIN Ipoliecc.
CymHocth:  CrnocoOHOCTh CTaBUTh HOBBIE BONPOCHI, BbIpabaThIBaTh Pa3HOOOpPA3HbIE aAPryMEHTHI,
MIPUHUMATh HE3aBUCUMBbIE IPOAYMaHHbIE pemieHns. Mexanu3m: VIHTepakTUBHbIE METO/Abl OOyuYeHUSs;
BOBJICUEHUE Yy4YallUXCsd B pa3jIMYHbIE BHJIBI JESITEIBHOCTH; COONIIOJICHUE TpeX ATaIlOB peaau3aluu
TEXHOJIOTUH: BBI30B (aKTyalu3alus CyObEKTHOTO OIBITA); OCMBICIEHUE; PeIIEKCHS.
310poBbecOeperaomye TEXHOJIOTHH.
Mexanu3Mbl (pOPMUPOBAHHUS KJIHOYEBbIX KOMIIETeHIN 00y4Yaommxcst

o IleHHOCTHO-CMBIC/IOBbIE KOMIETEHUMH. OTO KOMIIETEHIMH, CBS3aHHbIE C LIEHHOCTHBIMHU

OpPUEHTUPAMU YUYEHHUKa, €ro CHOCOOHOCThIO BHJETh M TIOHUMAaTh OKPYKAIOLUH  MUp,

OpPHEHTUPOBATHCS B HEM, OCO3HABaTh CBOIO POJIb M MpeJHAa3HAYCHHE, YMETh BbIOMPATH LIEJEBbIE U

CMBICJIOBbIE YCTAaHOBKM [l CBOMX JIEHCTBUH UM TOCTYNKOB, NPUHUMATh pemieHus. [laHHble

KOMIIETEHIIMM 00eCIIeYrBAaOT MEXaHU3M CaMOONPEACICHHUs yUYeHUKA B CUTyallusX y4eOHOH 1 MHOM

nestenbHocTH. OT HHMX 3aBUCHT HMHAMBHIyajdbHas o0Opa3oBaTellbHAas TPACKTOpUS YYEHHKA U

IIPOrpaMMa €ro KU3HEAEATEIbHOCTHU B IIEJIOM.

e OOwekyabTypHble KoMNeTeHUMHM. I[lo3HaHme M ONBIT  JEATENBHOCTM B OOJIACTH

HAI[MOHAJILHOW ¥ OOIIeYeIOBEYECKON KYIbTYPhI; TyXOBHO-HPABCTBEHHbIE OCHOBBI KU3HU YEJIOBEKa

U 4YEJIOBEUECTBA, OTACIBHBIX HApOJOB; KYyJIbTYpPOJOTHYECKHUE OCHOBBI CEMEMHBIX, COLMAJIBHBIX,

OOIIECTBEHHBIX ABJICHUN U TPaIULUI; POJIb HAYKU U PEJIUTUU B JKU3HH YEJIOBEKa; KOMIIETEHIIUH B

OBITOBOIA u KYJIbTYpHO- JIOCYTOBOM cepe, HanpuMep,

BrageHne 3(PpQGeKTUBHBIMU CclocoO0aMu OpraHu3anuu cBoOoaHOro BpeMeHu. Croa kK€ OTHOCHUTCS

ONBIT OCBOCHUE YICHUKOM KapTUHbl MHpPA, PpaCHIUPSIOMEHCS A0 KyJIbTYpPOJIOTMYECKOTO H

BCEYEJIOBEYECKOTO TIOHUMAaHMs MUpa



- Y4eOHO-O3HABATEJbHBIE KOMIETEHHHMH. OTO COBOKYIHOCTb KOMIIETEHLUMH Y4YEHMKaA

B cdepe camMoCTOATEILHON MO3HABATEIBLHON JCSITEIBHOCTH, BKIIFOYAIOMICH 3JIEMEHTHI JIOTHYECKOM,
METOA0JIOTHYecKoi, 00meyueOHol nesreabHocTH. Ciofa BXOAAT CIIOCOObI OpraHM3alluy IeNienoIaraHus,
IUIAHUPOBAHMs, aHain3a, pediaexcuu, caMooleHKH. [0 OTHOLIEHHI0 K HM3ydaeMbIM OOBEKTaM YUYCHMK
OBJIA/IEBACT KPEAaTUBHBIMH HAaBBIKAMHU: JOOBIBAHMEM 3HAHWUH HEMOCPEACTBEHHO U3  OKPY)KAIOILIEeH
JeWCTBUTENLHOCTH, BIIaICHUEM ITpUEMaMH y4eOHO-TI03HAaBaTENIbHBIX MPo0JIeM, IeHCTBUI B HECTAHAAPTHBIX
cuTyanusax. B paMkax 3THX KOMIETEHIM ONpenensioTcss TpeOoBaHUS (YHKIMOHAIHLHONH I'PaMOTHOCTH:
yMEHUE OTIHYaTh (aKThl OT JOMBICIOB, BJIAJCHHE W3MEPUTEIbHBIMU HaBBIKAMH, MCIIOJIb30BaHUE
BEPOATHOCTHBIX, CTATUCTUYECKUX U UHBIX METOJOB IT03HAHUS.

o HupopmauuoHnbie KoMmeTeHUHU. HaBbIKM AEATENBHOCTH 1O OTHOIICHUIO K HH(pOpManuu B
y4eOHBIX NpenMeTax M 00pa3oBaTEeNbHBIX O0NACTAX, a TaKkKe B OKpYyKawouem mupe. Brnagenue
COBpPEMEHHBIMH cpencTBamMu uHpopmanuu (TeneBuzop, wMarHuTodon,  temedoH,  (dakc,
KOMIIBIOTEp, NPUHTEpP, MOJEM, KOMHp MU T.N.) ¥ MH()OPMAIMOHHBIMU TEXHOJIOTUAMH (ayIuo-
BHJICO3AMKCh, dJIeKTpoHHass moutra, CMU, Uutepner). [louck, aHamu3 u oTOOp HEOOXOIUMOM
uHpopManuu, ee mpeoOpa3oBaHNe, COXpaHEHHE U Mepeaaya.

e KoMMyHMKaTHBHbIE  KOMIETeHUMH. 3HAHHE $S3bIKOB, CIIOCOOOB  B3aMMOJEWUCTBUSA C
OKpYXKAalOIIMMU M yJAJIEHHbIMH COOBITMSIMM M JIIOAbMM; HaBBIKM PabOTBl B  TpyIIe,
KOJUIEKTUBE, BIQJICHUE PA3JIMYHBIMU COLMAIbHBIMU POJIIMU. Y YEHHUK JIOJKEH YMETh MIPEICTaBUTh
ce0si, HamucaTb IHCbMO, AHKETY, 3asBJIEHHE, 3a7aTh BONPOC, BECTU JUCKyccuto u Ap. Jlis
OCBOEHUS 3TUX KOMIIETEHUUH B y4yeOHOM mpoliecce PUKCUpYETCsl HEOOXOIUMOE U JI0CTaTOYHOE
KOJINYECTBO PEAbHbIX 00BEKTOB KOMMYHUKALUU U CIOCOOOB PabOThl ¢ HUMU Ul YUEHUKA KaKJOH
CTyIEeHH O0y4YeHHS B PaMKax Ka)kJ0T0 U3y4aeMoro IpeaMeTa nin 00pa3oBaTesibHOM 001acTH.

- CoumajbHO-TPYAOBble KOMIETEHIMH. BpIonHeHHe poiau TpakAaHuWHA, HaOIojaress,
u30uparens, IpeicTaBuTeNs, IOTpeOUTeNs, MOKynaTels, KIMEeHTa, IPOU3BOANUTEN, WieHa ceMbu. [IpaBa u
00513aHHOCTH B BOIPOCAX SKOHOMHUKU M IpaBa, B 00JIACTH MPO(ECCHOHAIBHOIO camoolpeneneHus. B
JaHHbIE KOMIIETEHIIMM BXOJST, HAlpUMEpP, YMEHHS AaHaJU3UpOBAaTh CUTYyallMI0 Ha pbIHKE TpyZa,
JEICTBOBATH B COOTBETCTBUU c JMYHON u
0OIIECTBEHHOMN BBIT0/101, BIQJAETh 3TUKOM TPYIOBBIX U IPAKJAHCKUX B3aUMOOTHOLICHHH.

- KoMmneTreHIIMH JIMYHOCTHOIO CAMOCOBEPIIEHCTBOBAHUS HAIPaBIEHbl HAa OCBOEHHE CIIOCOOOB
(U3MYECKOT0, JIYXOBHOTO M HHTEIJIEKTYaJIbHOTO CAaMOpPa3BUTHUS, SMOLMOHAIBHOM CaMOPEryJsiuu U
CaMOTMOJIEP’)KKU. YUEHUK OBJaJeBaeT CIOCO0aMU JESATEIbHOCTH B COOCTBEHHBIX HHTEpecax U
BO3MOXXHOCTSIX, YTO BBIPAQXKAIOTCSI B €r0 HENPEPHIBHOM  CAMOIIO3HAHUM, PAa3BUTUM  HEOOXOJIMMBIX
COBPEMEHHOMY  YE€JOBEKY JIMYHOCTHBIX  KayecTB, (POPMHPOBAHUHU IICUXOJIOIMYECKONH TPaMOTHOCTH,
KyJIbTYpbl MbIIUIEHUS U moBeaeHUs. K JaHHBIM KOMIETEHIMSIM OTHOCSTCS MpaBWjla JIMYHOW TUTHEHBI,
3a00Ta 0 COOCTBEHHOM 3710pPOBbE, MOJIOBAs TPAMOTHOCTh, BHYTPEHHSS HKOJIOTHUECKas KyJIbTypa, CIIOCOObI
0€30MacHO JKU3HEIeATEIbHOCTH.

Buael u popmMbl KOHTPOJIA

KonTponb 3HaHUi, yMEHUH M HaBBIKOB OOyYaromMXcs - BakKHEHIIMI 3Tanm yueOHOro mporecca,
BBIMOJIHSAIONIMIA  00yyaromiyto, MpPOBEPOUYHYIO, BOCIHMTATEIBHYIO M KOppeKTUpymomyo QyHkuuu. B
CTPYKTYype MporpamMMbl MPOBEPOUYHbBIE CPEACTBA HAXOASATCS B JIOTMUECKOM CBSI3U C COJIep:KaHUEM yueOHOro
MaTtepuana. Peanuzanusi MexaHW3Ma OLEHKH YpPOBHS OOYYEHHOCTH NpEAINOJIaraeT CHUCTeMAaTH3alUi0 U
000011IeHNe 3HAHU, 3aKpelyIeHue YMEHUN U HaBBIKOB; IPOBEPKY YPOBHSI YCBOCHHS 3HAHUN U OBIIAJICHUS
YMEHUSIMH U HaBBIKaMH, 33JJaHHBIMHM KaK IUIaHUpyeMble pe3yibTarhl o0ydeHus. OHM TpeACTaBISIOTCS B
BUJEe TpeOOBaHMI K MOATOTOBKE oOywarommxcs. JlJis KOHTPOJIS YPOBHS JOCTHXKEHHUH oO0ydarommxcs
UCTOJNB3YIOTCS Takue BUABI U (OPMBI KOHTPOJIS KakK MpeIBAapUTENIbHBIA, TEKYIIUH, TeMaTUYeCKHi,
UTOTOBBIA KOHTPOJb; (DOPMBI KOHTPOJIS: BBIOOPOUYHBIM KOHTPOJIb, (DPOHTAIBHBIA OMPOC, 3aJaHHE CO
CBOOOJHBIM OTBETOM II0 BBIOOpY YYMTENs, 3aJaHWe 10 PHCYHKY, OTBETHI Ha BOIPOCHl B YUEOHHKE,
nuddepeHIIMPOBaHHBIA MHIUBUYalbHBI MHUCHbMEHHBIH OMpPOC, CaMOCTOSTENbHAsl MpOoBepoyHas padora,
TECTUPOBAHUE, JUKTAHT, IUCbMEHHBIE [IOMAIlHUE 3aJaHUs, KOMIBIOTEPHBIM KOHTPOIb U T.H., AHAIU3
TBOPYECKHX, MCCIEIOBATENBCKUX PAa0OTy pe3yJabTaTOB BBITOJHEHHs TUArHOCTUYECKUX 3aJaHUN ydeOHOro
nocoOus wim paboueit TeTpaau.
KoHTposnb ypoBHS 3HaHMH 00y4aromuxcs MpelycMaTprUBaeT MPOBEJCHUE MPAKTUYECKUX, CAMOCTOSATEIbHBIX
¥ KOHTPOJIBHBIX padoT.

CoBpeMeHHbIE 00pa30BaTENIbHBIE TEXHOJOTHHM PEATU3YIOTCS, MPEXKAE BCEro, B PaMKax ypoka H
NPEaNoiaraloT HMHIUBUAyaJbHbIC, TPYNIOBBIE M CAMOCTOSTENbHBIE (OPMBI OpraHM3aluu  y4eOHOM



nestenbHOCTH. CaMOoCTOATEeNbHAS ACATEIbHOCTD MIPEIyCMAaTPUBACT 110 HEOOXOJMMOCTH KOHCYJIbTAIHOHHYIO
nomouls yuutens. Hapsay ¢ TpaauuuoHHeIMU OopMaMu OpraHu3aiiy y4eOHOH JesTeIbHOCTH, TAKUMHU Kak
JeKIMH, JTAOOPaTOPHO - MPAaKTUYECKHE pabOTHl, YPOKH PELICHMs 337ad HUCIONb3YIOTCS M HECTaHIapTHHIE
Pa3HOBUAHOCTH:

— UHTETPUPOBAHHBIEC YPOKHU, Ha KOTOPHIX HApSALy C BHYTPUIPEIMETHON UHTErpaliel UCIIOIb3YeTCs
U MEXIIpeAMETHas, HalpuMep, ¢ OMOJIOTHe, MPaBOCIaBHON KYIbTYPOH, (GU3UKOM;

— pa3HOYPOBHEBOE TECTHPOBAHUE C MCIIOJIb30BAHHEM TECTOBBIX 33JaHUH 10 (HOpME U CONEPKAHHIO
NpUOIMKEHHBIX K BapuaHTam [ A mo xumuu;

— coCTaBJIeHHE KpoccBOpAOB. Mcmonb3yercs, TaaBHBIM 00pa3oM, Mpu 0000LICHUN U 3aKPETIICHUN
MaTepuaa 1o TeMe, ClIocoOCTBYET OTPaOOTKE HE TOIbKO HABBIKOB PEILIEHHUs TOCTABIEHHBIX MPOOJIeM, HO U
(hopMyIHPOBKE caMOi TIPOOIEMBI;

— HCIOJIb30BaHNE KOMIIBIOTEPHBIX TEXHOJIOTHIA;

— y4eOHONpPOEKTHAsT ACATENbHOCTh CBSi3aHA C CAMOCTOSTENIBHOM JAEATENbHOCTBIO 10 PEIICHUIO
MIOCTABJIEHHOM MMPOOJIEMBI M0 y4eOHOM TeMe U OTUET O €€ pelieHuH B (popme mpe3eHTanunm, Oykiera u T.1.;

— camocTodTeNnbHas padora o camoananu3y. [Ipemnaraercss B KauecTBe JOMAITHETO 3aaHusl MOCTe
BBITIOJTHEHUS MTPAKTUYECKUX U KOHTPOJBHBIX paboT. Ilo3Bonser oOydaromuMes CaMOKPUTHYHO B3TJISHYTH
Ha BBITIOJTHEHHYIO paboTy M MOCTapaThCsl CaMOCTOSITETIbHO BBISIBUTH OIMIMOKY MIJIM HETOYHOCTH B paboTe;

— DJJIGKTUBHBIC 3aHATHA Ha MNPeanpo(UILHOM STame MOArOTOBKM CBSI3aHBI C TMPAKTUYECKUM
MIPEIOMJIEHUEM TEOPETHUYECKUX aCIEKTOB INPEAMETa W HAleJIEHbl HAa PEIICHHWE NMPAKTUUYECKUX 3aJaHuil U
proOpeTeHNE HaBBIKOB PabOTHI C TaOOPATOPHBIM 000PYAOBAHUEM, TTOCYI0N U PEAKTUBAMHU.

HecrannaptHbie METObI U IPUEMBI O0YUYEHHUSI, UCIIOJIb3yEMbIE B YUEOHOM 1A TEIbHOCTH:

— «KOHCYJbTAlMM OIHOKIACCHUKA» XOPOILIO YCIEBAIOIIME YUYEHUKH KOHCYIbTUPYIOT IIO
NpOoOJEMHBIM BOINPOCAaM OJHOKJIACCHUKOB. [IpmemM crmocoOCTByeT HE TONBKO MOBBIIICHUIO KadecTBa
YCBOGHHUS y4eOHOr0 MaTepuana, HO M pa3BHUBaeT KOMMYHHKATUBHBIE CTIOCOOHOCTH O0yUYaIONINXCs;

— «mmoucK omuOkm». BHUMaHWIO 00y4aromuxcs IMpearacTcsi 3aBeJOMO OIMIMOOYHBINA BapHUaHT
OTBETa Ha MOCTABJICHHBIN BOMPOC U MPEIaraeTcsi KpUTUYECKU €r0 OCMBICIUTD, OMPEEIUB OIIMOKY;

— yTeHue «co crornomy». [locie kaxxa0ro NpeuIoKEeHHOro (pparMeHTa BO BPEMs «CTOIa» HJET 00CyXIeHne
PpOOJIEMHOT0 BOIIPOCA U KOJUIEKTUBHBIM MOUCK OTBETA HA OCHOBHOM BOIIPOC TE€MBI;
— «OopToBoii xkypHaI». [IpounTaHHbIi MaTepran PUKCUPYETCs B TETPaIu B BUJE TaOIUIIbI.
Ilnanupyemble pe3yJibTAThI
KonkperHble TpeOoBaHMS K YPOBHIO IMOATOTOBKM BBIIYCKHHUKOB ONpEAETEeHbI Ul KaXJIOro ypoka Hu
BKIItOueHbI B [loypouHoe niaHupoBaHue.
Kpome Toro, B pe3ynbraTe U3y4eHUs: XMMUHU Ha TPOQHUIBHOM YPOBHE YUEHHUK J0JIKEH:
Ymersn
* OocywiecmenAams CaMOCTOSITENIbHBIM MOUCK XUMUYECKOW MH(POpPMAIMU C HCHOJb30BAHUEM pa3IUYHbIX
HCTOYHUKOB (CIPAaBOYHBIX, HAYYHBIX M HAYYHO-TIOMYJISIPHBIX M3JAAHUN, KOMIIBIOTEPHBIX 0a3 JAaHHBIX,
pecypcoB MHTepHeTa); MCIIONB30BaTh KOMIIBIOTEPHBIE TEXHOJOTHM JUIsI OOpabOTKM M Iepenadyu
nH(pOpMaLIMU U €€ MPEICTABICHUS B pa3IMUYHbIX (hopmax;
HCNOJIL30BATh MNpPHOOpeTeHHble 3HAHWUS W YMEHHMs B MNPAKTHYECKOH JeATeJbHOCTH W
MOBCEeHEBHOM KU3HHU IS

e TOHMMAaHUS TTO0ATBHBIX MPOOJIEM, CTOAIIMX MEPE]] YETOBEYECTBOM, - IKOJOTMUECKUX, IHEPreTUUECKUX
U CBIPBEBBIX;

e 0OBSCHEHUS XUMUYECKUX SBICHHUH, TPOUCXOAIIUX B IPUPOAE, OBITY U Ha IPOU3BOCTBE;

e 3KOJOTMYECKH IPaMOTHOTO MOBEACHUS B OKpYKalolIel cpee;

e OUEHKU BIIMAHUSA XUMHYECKOIO 3arpsi3HEHUs OKpYXKalollell cpelbl Ha OpraHu3M YeloBeKa M JApyrue
KUBBIE OpraHU3MBl;

e 0e30macHO pabOTHI C BEIIECTBAMHU B JTAOOpATOPHH, OBITY U HA TIPOU3BOJICTRBE;

e OIpelereHHs] BO3MOXKHOCTH MPOTEKAHNUS XUMUYECKUX MPEBPALIEHUH B pPa3IMYHBIX YCIOBHUSIX U OLIEHKH
UX MOCJIECTBUM;

e pacrno3HaBaHMA U MJICHTU()HUKALNU Ba)KHEHIINX BEIIECTB U MaTEPHAJIOB;

e  OLEHKH KayeCTBa MUTHEBOM BOJBI U OTACIbHBIX MMUIIEBBIX IPOAYKTOB;

e KPUTHYECKOW OIICHKH JIOCTOBEPHOCTHM XHMMHYECKOH HWH(POpPMALMHU, TOCTYHAIomel Hu3 pa3iInyHbIX
HCTOYHUKOB.

Y4eOHO-TEeMATHYECKNH TJIAH



Temamuueckoe naanuposeanue no xumuu, 10 knacc
Hpogunvnstii yposens
(3u 6 Heoenro, 6cezo 102u)
YMK O.C. I'abpuenana

Nele HaumenoBanue Tembl Beero, U3 Hux
i\ . TIPaKT. KOHTP. Hata
paboThl paboThI
1 Beenenue 6 - -
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2 OpraHWYECKUX COCIUHEHUH opraHudeckux | 11 [Ip.p.Nel K.p.Nel
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10 Tema9. buonorndecku akTuBHBIC BemiectBa | 9 [Ip.p.Ne9, 10 | -
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Copep:xanue y4eOHOro npeamMera
IIporpamma no opranuyveckoii xumuu 10 kiaace,
(Bcero 102 yaca, 3 yaca B HeeJ110)
no yueoHuky O. C. I'abpuensina « Xumus.10 xkaace».

Bgenenue (6 1)
[Ipenmer opranndeckoi xumuu. OCOOEHHOCTH CTPOEHUS W CBOMCTB OpPraHUYECKUX COEIMHEHUH.
3HayeHue M PoJIb OPraHMYECKOM XMMHUHU B CHCTEME €CTECTBEHHBIX HAayK M B XHM3HH oOuiecTBa. Kparkuit
OYEepK UCTOPUU PA3BUTHUSI OPraHUYECKON XUMUU.
ITpennocelIku co3JaHus TEOPUM CTPOEHHUS: TEOpUs paJMKajoB U TEOpHs TUIOB, paboThl A. Kekyne, 3.
@panknanga u A. M. byrnepoBa, cbe3n Bpaueld u ecrectBoucnbiTarenedl B r. Illmeiiepe. OcHOBHBIE
IIOJIOKEHUSI TEOPUU CTPOEHHs OpraHudeckux coenuHeHuidl A. M. bytiepoBa. Xumudeckoe cTpo- eHUE
U CBOICTBAa OpPraHMYECKUX BEILECTB. U30MEpHs Ha IMpuMepe H-OyTaHa u n300yTaHa.
DNeKTpoHHOE O0JIako W OpOuTamb, UX (GOPMBI: B M pP. ODJIEKTPOHHBIE U 3JIEKTPOHHO-TpadUuecKue
dopMyInbl aTOMa yriiepoja B HOPMAJIbHOM U BO30Y)KJIEHHOM COCTOSIHUSX. KoBalleHTHass Xumuueckas
CBSI3b M €€ pa3HOBUIHOCTH: W . Bonoponnas cBsa3b. CpaBHe- HME OOMEHHOIO U JOHOPHO-
aKLENTOPHOIO MEXaHU3MOB 00Pa30BaHUS KOBAJEHTHOM CBS3H.

HepBoe BAJICHTHOC COCTOSHUC - SP -r1/16p1/1;[1/13au1/1${ - Ha IpUMEPEC MOJICKYJIbI MCTAHA U JPYTHUX aJIKAaHOB.

2
BTOpOC BAJICHTHOC COCTOAHHE - Sp -I‘I/I6pI/I,Z[I/ISaI_II/ISI - Ha TIMpUMEPE MOJICKYJIBI OTUJICHA. TpeTLC

BaJICHTHOE COCTOSIHME -Sp-TMOpUIM3alvs - HA TpPHUMEpPE MOJIEKYJbl aleTuiieHa. ['eoMeTpust MOJEKys
PAaCCMOTPEHHBIX BEIIECTB M XapaKTEPHUCTHUKA BUJIOB KOBAJEHTHOW CBS3M B HUX. Mozens ['ninecnu
JUIs  OOBSICHEHUSI B3aWUMHOTO OTTAJIKMBAHHUS THOPUAHBIX OpOWTANe M WX PACIOJIOKEHUS B
IIPOCTPAHCTBE C MUHUMYMOM SHEPTHUH.

Jemoncrpauuu. Komiekuuss opraHMYEeCKHUX BEIIECTB, MATEPUAIIOB M U3ICIINI U3 HUX. MO1eJI MOJIEKYJI

CHyg u CH30H; C2H2, C2Hg u CgHg; H-Oyrana u m3obyrana. B3aumopeiicTBue HaTpus
C 3TaHOJIOM OTCYTCTBHE B3aUMOAECUCTBUS C AUITUIOBBIM dpupoM. Komsekius MmoimMepoB, IPUPOIHBIX U
CUHTETUYECKUX KaydyKOB, JIEKQpCTBEHHBIX MpernapaToB, kpacureneil. lllapocTepxxneBbie 1 00beMHbIE

moaean moaekyda Ho, Clpo, H20, CHy. IllapoctepxkueBsie u oobemubie monmenu CHy, CoHyg, CoH2.
Mogenb, BBIOJHEHHAsT W3 BO3AYIIHBIX INAPOB, JEMOHCTPUPYIOIIAS OTTAJKUBAHUE THOPHIHBIX
opOuTaneil.




TEMA 1

Crpoenue u kiaccupukanusi oprannyeckux coequnenui (11 u)

Knaccuukanuss opraHMYecKMX COCAWHEHHH IO CTPOCHHUIO «YTJIEPOJHOTO CKENeTa»: alUuKIMYecKHue
(anmkaHbl, aJKeHbl, AJKUHbBI, alKaJWEHbl), KapOOLMKIMYECKHE (LMKIOAJKAHbI M apeHbl) U TIeTepo-
mukianyeckne. Krnaccupukamuss OpraHMYecKHMX COEAMHEHUH MO (YHKUMOHAIBHBIM TPYIIAM: CIUPTHI,
¢deHonbl, TpocThle 3(UpPHI, albAETHAbI, KETOHBI, KAPOOHOBBIE KMCIOTHI, CIIOKHBIE 3(PUPBI.
Homenknarypa  TpuBuasibHasg,  pauvoHanbHas  u HWIOIIAK. PanuonanbHas HOMEHKIATypa Kak
npeamectBeHHUK  HoMmeHKIaTypel MIOITAK. IlpuHnumer oOpa3oBaHus Ha3BaHWM  OPraHUYECKHX
coequHenuil no MIOITAK: 3amemnienus, pojoHadyaibHOW CTPYKTYphl, CTApPIIMHCTBA XapaKTEPUCTUUECKUX
rpyni (agaBUTHBIN TOPSJIOK).

CrpykTypHass M30MEpHsi U €€ BHUJbL: M30MEPUSI KYIJIEPOJHOTO CKEJIETa», HU30MEpPUS IOJOXKEHUS
(KpaTHOH CBsI3U U (QYHKIIMOHAJILHON I'PYIIIbI), MeXKJ1accoBas nuzoMmepus. [IpocrpancTBenHas usomepus

U €€ BUJbl: TEOMETPUYECKas U ONTUYECKas. buosiornueckoe 3HaueHue onTUYecKo nsomepun. OTpakeHue
0COOEHHOCTEH CTPOEHUS MOJIEKYJ] T€OMETPUUYECKUX M ONTHUYECKUX U30MEPOB B UX Ha3BaHMSX.
HemoHcTpauuu.  OOpa3upl IpencTaBUTENEH pa3- JUYHBIX KJIACCOB OPraHMYECKUX COEAMHEHUH U
IIapOCTEP)KHEBbIE MJIM  O0ObEeMHBIE  MoJenu  ux Mousekyd. TaOmuubl «Ha3Banue ankaHoB u
AIKWIBbHBIX 3aMecTuTenei» u «OCHOBHBIE KJIacChl OPraHUYECKUX

coequHenui». [llapocrepkHEBbIE MOAEIN MOJEKYJ OPraHUYECKUX COCIMHEHUM Pa3IUYHBIX KIIACCOB.
Monenu MOJIeKyJ H30MEPOB Pa3HbIX BUJIOB U30MEPUHU.

TEMA 2

XuMHYecKHe peakuu B Opranuyeckoi xumum (6 1)

IlonsiTie o0 peakuusax 3aMelleHus. [ aloreHMpoBaHUE AJKAHOB U APEHOB, IIEJIOYHOW THAPOJIN3
rajloreHaIKaHoB.

[TonsTre 0 peakuusx NpucoeInHEHUs. [ uapupoBanye, THIPOraIoOreHUPOBAHNE, TAJOICHUPOBAHUE.
Peakuuu nonumepusanuu M nojMKoHAeHcauuu. [loHATHE O peakuusax OTILEIIeHUs (3JIMMUHUPOBAHUSA).
JETUIpPUpOBAaHUE  ankaHOB.  Jlermapartauus  COMPTOB.  JETMAPOXJIOPHUPOBAaHUE HA  IPUMEpPE
rajoreHankaHoB. IloHATHE O KpekuHIre ajJkaHOB M JENOoJMMEpU3alud MoJauMepoB. Peakiuun
U30MepHU3alU. ['OMOJIUTHYECKNNI W TETEPOJUTHYECKHM pa3pblB KOBAJICHTHOM XMMHYECKOHN CBS3H;
o0Opa3oBaHHE KOBAJIEHTHOM CBSI3U MO JOHOPHO-aKLENTOpPHOMY MexaHu3Mmy. [loHsTHe o Hykieoduie u
anekTpoduie.

Knaccudukanusa peakuuili mo TUy pearupyromux 4acTull (HykJIeopuibHblE W 3JIEKTPO(UIBHBIE) H
IIPUHLMIYY W3MEHEHHs COCTaBa MOJIEKYJbl. B3auMHOE BIMSHUE aTOMOB B MOJIEKYJaX OPraHMYECKUX
BenlecTB. HIYyKTUBHBINA U Me30MepHbIi 3¢ dexTsl. [IpaBuino MapkoBHHKOBA.

Pac4yernsle 3axaun. 1. Boruncnenue BeIxosna npo- JyKTa peakIMM OT TEOPETHYECKH BO3MOXKHOTO. 2.
KoMOuHMpoBaHHBIE 3a1a4H.

JemoncTpanuu. B3peiB cmecu Metana ¢ xjopoMm. OOecuBeunBaHME€ OpOMHOI BOABI 3TUJIEHOM U
aneruieHoM. [lonyuenue dhenonopopmanbaeruHON CMOJIBI.

JenoauMepusanus nonudtuieHa. [lomyuenue stunena u aranona. Kpekunr kepocuna. B3psIB rpeMmyue- ro
ra3a. ['opeHne MeraHa wiM nponaH-OyTaHOBOM cMecH (K3 Ta30BOM 3aKuraiku). B3pbeiB cmMecu MeTaHa win
IPONaH-0yTaHOBOW CMECH C KUCIOPOJIOM (BO3IyXOM).

TEMA 3

YraeBogopoanl ( 24 )

[TonsiTue 06 yrimeBogopoaax.

[IpupoaHBle MCTOYHUKH YIIIEeBOA BOA0poaoB. HedTh u ee npoMeliiuieHHast nepepadoTka.
@pakuOHHAs NEPErOHKA, TEPMUYECKUNA W KATaJIUTUYECKHA KpeKuHr. [IpuponHbIi ra3, ero cocraB u
IIpaKTU4ecKoe ucnoibp3oBanue. Kamenusiii yroas. KokcoBanue kameHHoro yris. IIpoucxoxknenue
MPUPOIHBIX HMCTOYHUKOB YIJI€BOJIOPO/IOB. Pudopmunr, ankunupoBaHue u apoMaTH3aLUs
HE(PTENPOIYKTOB. KOJIOTMYECKHE AacleKTbl JOObIYM, TMepepaboTKH W HCIOJB30BaHHUS MOJE3HBIX
HCKOMAEMBbIX.

A 1 x aH bl ['oMonornueckuii psa u obmas popmyna ankaHoB. CTpoeHHE MOJIEKYJIbI MeTaHa U JAPYTUX
AJIKaHOB. N3omepus AJIKaHOB. ®u3nYecKre CBOWCTBA alKaHOB. AJIKaHBl B  MPHUPOJIE.
[TpombllIeHHBIE CHOCOOBI TOMYYEHHUS: KpPEKUHI allkaHOB, ()pakIMOHHAs  IEperoHka  HedTH.
JlaGopaTopHble CrocoObl MONyYeHHsS alKaHOB: CHHTe3 Bropua, aekap- OOKCHIMpOBaHUE —CoOJed
KapOOHOBBIX KHUCIJIOT, THJIpONM3 KapOujpa amoMuHus. Peakuum 3amemieHus. ['opeHue ankaHOB B
pa3IMyYHBIX YCIOBUAX. TepMuueckoe pasiokeHHue ankaHoB. M3omepusanus ankaHoB. [Ipumenenue



aJIKaHOB. MeXaHM3M peakIuu paJuKabHOTO 3aMEIleHUs], ero cTaauu. [IpakTudyeckoe MCIOIb30BAHKE
3HaHUHI 0 MeXxaHu3Me (CBOOOTHO-PATIMKAIIBHOM) PEaKIMii B TMpaBWIaX TEXHUKUA O€30MACHOCTU B OBITY U
Ha IIPOU3BOJICTBE.

A 1k e Hbl. ['oMonorudeckuii pan u oduiast pop- Mmyna ankeHoB. CTpoeHHE MOJIEKYIIBI ATUIICHA U APYTUX
QIKEHOB. M30Mepusi alKeHOB: CTPYKTypHas M IpocTpaHCTBeHHas. HomeHkiarypa u  ¢usmveckue
CBOMCTBa ankeHOB. [lomydeHHe 3TUIIEHOBBIX YIVIEBO- JOPOJOB M3 AJIKAHOB, FAJIONE€HAIKAHOB U CIIUPTOB.
[Tonspu3anust CBSI3M B MOJIEKYyJaxX aJKeHOB Ha mpumepe mnporieHa. [lonsrtue o6 wmHmykTuBHOM (+])
sddekre HA TmNpuMepe MOJEKyNbl IporeHa. Peakuuu mnpucoeguHeHUs (ranorenupoBaHue,
TUAPOTaJIOTeHUPOBAHKE, THAPATALIUS, THAPUPOBaHUE). Peakunu OKHUCIECHUS

U TOJIMMEpU3aluuu alkeHoB. lIpuMmeHeHue ankeHOB Ha OCHOBE MX CBOWMCTB. MeXaHHM3M peakUuu
ANMEKTPOPUIBHOTO TIPUCOCIUHEHUST K ankeHaM. OKHUCIICHHE QJKEHOB B «MSTKHX» H (OKECTKHX)
YCIIOBHSIX.

A 1 x u H bl. ['oMonornueckuii psin ankuHoB. Ob6mas ¢opmymna. CTpoeHHE MOJCKYJbl aleTHieHa U
Opyrux aiakuHoB. M3omepus ankuHoB. HoMeHkmarypa aneTuineHoBbIX yriaeBogopoaoB. Ilomyuenue
QIKWHOB: METAHOBBIA M  KapOWAHBIH crocoObl. ®Du3nueckue CBOHCTBA aJKWHOB. Peakmum
NPUCOEANHEHUS: TallOTeHUPOBAaHUE, TUApOTajoreHupoBaHue, ruApatanus (peakuus Kyueposa),
ruapupoBanue. Tpumepusanus aueruneHa B OeH3on. IIpumenenue ankuHoB. OKHCIEHUE alKUHOB.
OcoOble CBOICTBa TEPMUHAIBHBIX aJIKUHOB.

A nxkanueHs. Obmas popmyna ankaaueHoB. CtpoeHue Mosiekyn. M3omepuss 1 HOMEHKIATypa
ankagueHoB. Pusnueckue cBoiicTBa. B3anMHOe pacnonokeHue CBs3ed B MOJEKyJdaxX ajKaJueHOB:
KYMYJUPOBAHHOE, CONPSDKEHHOE, HU30JUpoBaHHOE. OCOOEHHOCTH CTPOECHMS COINPSKEHHBIX aJIKaJUEHOB,
WX T[OJy4YeHUue. AHAIOTUS B XMMHYECKMX CBOMCTBAX AQJIKEHOB WU aiikagueHoB. [loammepuszanus
ankagveHoB. HaTypaibHblii U cuHTeTHuYecKHMM Kayuykd. Bynkanuzauus xayuyka. Pesuna. PaGotsr C.
B. JIebeneBa. OcoOEHHOCTH peakluii MPUCOSANHEHUS K aJKaJueHaM C CONPSIKEHHBIMU CBA3SIMHU.
IlukmoankatbL [loHATHE O MUKIOANTKAHAX U WX CBOWCTBax. ['oMosormueckuid psigx U oOmmas

dopmyna uukinoankanoB. Hanpsokenue uukna B C3Hg, C4Hg u CgsHiQ, kondopmanuu CgH7p2.
N3omepust nMKiIoankaHoB (IO «YIJIEPOJHOMY CKEJIETy», LUC-, TPaHC-, MEXKJIaccoBas). XUMHYECKHE
CBOWCTBAa IMKJIOAJIKAHOB: TOpPEHME, DPA3JIOKEHHE, DPaau- KaJlbHOE 3aMelleHue, nzomepusanus. Ocolble
CBOMCTBA LMKIIONPONaHa, HUKI00yTaHa.

A p e H bl. benszon kak npeacraButens apeHoB. CTpoeHune Mosekynbl OeHzona. ConpshkeHHue CBS3EH.
N3oMepust 1 HOMEHKJIAaTypa apeHoOB, MX MoyiyeHue. ['omonoru OeH3ona. BrnusHue OokoBOM nenu Ha
3JIEKTPOHHYIO TIOTHOCTh CONPSKEHHOTO 00JaKa B MOJIEKYJIax FOMOJIOTOB OEH30J1a Ha IpUMepe TOJIyoa.
XuMuyeckue cBoiicTBa OeH3ona. Peaknuum 3aMmenieHus ¢ ydacTueM O€H30J1a: Tallor€HHpOBaHUE,
HUTpOBaHHWE W ankuWiupoBaHue. [IpumeHeHue OeH- 30ja M €ro roMoJIoroB. PajukanbHOE XJIOPUPOBaHUE
OeHzona. MexaHu3M M YCIOBUS TPOBEACHUS pEAKIMU PpAAMKAIBHOIO XJIOPUpPOBaHHUS O€H307a.
Karanmutnueckoe ruapupoBaHue OeH3osna. MexaHM3M peakUuil  JIeKTpO(UIBHOTO  3aMEIleHUs:
raJIor€HUpO- BaHUSI U HUTPOBaHUS O€H30jJa U ero romosnoros. CpaBHEHHE PEAKIIMOHHOW CIHOCOOHOCTH

OcH305la ¥ TOJyolla B peaknusx 3amerieHus. OpueHTupymomiee AeiictBue rpynmnsl aromoB CH3+ B
peakuusx 3amenieHus ¢ yuactueM toiyosia. OpuenranTtsl [ u Il poga B peaknusax 3aMenieHus ¢ y4acTueM
apeHoB. Peakiiuu OOKOBBIX IeNeil amKUIOEH307I0B.

Pacuernble 3anaun. 1. HaxoxaeHue MonekysipHOW (HOPMYIIbl OPTaHUYECKOTO COSTUHEHHUS MO Mac- Ce
(o0beMy) TmpomykTOB cropaHus. 2. HaxokmeHue MonekynsapHO (opMysasl BemiecTBa IO €ro
OTHOCUTENFHON IIOTHOCTH ¥ MAacCOBOHM Jl0Jie DJIEMEHTOB B coeauHeHusx. 3. KomOmHMpoBaHHBIE
3a/1auu.

Hemoncrpaumu. Komnexkuuss «lIpuponnsie  HCTOYHHMKHA YraeBOAOpoa0BY». CpaBHEHHWE MPOIIECCOB
ropeauss HedpTH u mpupogHoro Traza. OOpazoBaHue HEPTSIHONW IIICHKM HA MOBEPXHOCTU BOJIBI.
Karanutuueckuil kpekuHr napaduna. PacTtBopenue mnapaduHa B OEH3MHE W HCIApPEHHUE PACTBOPUTEINS
u3 cMecu. [InaBnenne mapaduHa U €ro OTHOIICHHE K BOAE(PACTBOpPEHHME, CpaBHEHHWE IUIOTHOCTEH,
cmaunBaHue). Pazaenenue cmecu 6€H3UH + BO/Ia C MOMOIIBIO JIETUTEILHOW BOPOHKH.

[lonyyenue MeTaHa wu3 alerara HAaTpus M TUIPOKCHUJA HaTpus. Mojend MOJEKyl aJlKaHOB +
mapocTep)kKHeBbie W oOBeMHBbIE. ['opeHne MeTaHa, MponmaHOyTaHOBOW cMmecH, MapaduHa B YCIOBUSIX
n30bITKAa W HEMOCTaTKa KUCIopoja. B3pbhiB cMecu MeraHa ¢ Bo3nyxoMm. OTHOIIEHWE METaHa, MpPOTaH-
OyTaHOBOI cmecH, OeH31Ha, TapaduHa K OPOMHON BOJIE M pacTBOPY



IIepMaHraHaTta Kajaus. B3pbIB cMecu MeTaHa M XJopa, MHULMHUPYEMBI ocBellleHueM. BoccraHoBieHue
okcuna meau (1) mapadpurom.

[apocTepkHeBble U OOBEMHBIE MOJEIU MOJEKYJI CTPYKTYPHBIX M MPOCTPAHCTBEHHBIX H30MEPOB
asikeHoB. OObeMHBIE MoJenu Mojekyn ankeHoB. Ilomydenune steHa u3 srtaHona. OOecuBedMBaHUE
3TeHOM OpoMHOI Bojabl. OOeciiBeunBaHHE ATEHOM pPACTBOpa IepMaHraHata Kanus. ['opeHue sTeHa.
[Tonyyenue amerwieHa u3 kKapOuaa kanblusa. Ousnueckue cBolicTBa. B3anMopeiicTBre aneruiaeHa

c OpomHOH BomoOi. BzammoseiicTBue arerusieHa C pacTBOPOM IiepMaHraHara Kaius. [openue
arieTuieHa. BzaumogeiicTBue aneTuiieHa ¢ paCTBOPOM COJIM MEIM WK cepebdpa.

Mogenu  (mapocTepKHEBblE W OObEMHBIE) MOJIEKYJl QJIKAaJUCHOB C pa3jIMYHBIM B3aWMHBIM
pacroyio)keHUeM  CBsi3ed. JenonuMepusanus Kaydyka. Mogjenu (miapocTepkHeBble M OOBEMHBIE)
MOJIEKYJI aJIKaJUEHOB C PA3JIMYHBIM B3aUMHBIM paCIOJIOKEHHEM cBs3eil. Koarynsuus MiedyHOro coka
Kay4yKOHOCOB (MOJIoUasi, 0TyBaHUYMKOB WJIA (PUKyCa).

[[TapocTepkHEBbIE MOZEIN MOJEKYJ IUKIOAJKaHOB M  ankeHoB. OTHOLIEHME IMKJIOreKcaHa K
pacTBOpy IepMaHraHaTa Kajaus 1 OpoMHOIl Boe.

[apocTepkHeBbIe 1 0OBEMHBIE MOJIEIIM MOJIEKYJT OEH3071a M €ro TOMOJIOroB. PazneneHue ¢ MOMOIIBIO
JeTUTEIbHOM BOPOHKHM cMecH OeH3on + Boja. PacTBopeHue B OeH3oiie pa3iMYHBIX OpPraHUYeCKHX U He-
OpraHUYECKUX (HAaIpUMep, Cepbl) BEIIECTB. DKCTParupoBaHUuE KpacuTeNlel U Jpyrux BeLlecTB (Halpumep,
noja) OEH30JI0M U3 BOJHBIX pacTBOpoB. ['opeHue Oenzona. OTHomeHHe OeH301a K OpOMHOM BOjAe M
pactBopy  mepMmanranara  Kamua.  [lomydenme — HuTpoOeH3oma. OOeciBeuMBaHHE  TOJYOJIOM
MOJIKUCIIEHHOTO PAcTBOpa IepMaHraHaTa Kajaus 1 OpOMHOM BOJbI.

JlabopaTopublie onbIThl. 1. [locTpoenue monenel Mosekyn ajkaHoB. 2. CpaBHEHHE TUIOTHOCTH U CMe-
IIMBAEMOCTH BOJbI M yrieBojoponos. 3. Iloctpoenue mopneneil mosekyn ankeHoB. 4. OOHapykeHHe
alkeHOB B OeH3uHe. 5. [lomyueHue aneTwieHa W ero peakuuu ¢ OpOMHOM BOJOH M pacTBOPOM
IepMaHraHara Kaius.

TEMA 4

Crupthl u peHobI (6 9)

Couprtsr. CocraB u kinaccupukauus cnuproB. M3oMepuss cnupToB (TOJOKEHUE TUAPOKCUIBHBIX
IPYII, MEXKJIACCOBasA, «YIJIEPOAHOTO cKeineray). duznyeckre CBOWCTBA CHUPTOB, HMX IOJyYEHHE.
MexmornexynsipHas BofgopoaHasi cBsi3b. OCOOEHHOCTH AJIEKTPOHHOTO CTPOEHHUS MOJIEKYJ] CIHPTOB.
XUMHUYECKHEe CBOMCTBA CHUPTOB, OOYCJIOBJIEHHbIE HAJMYUEM B MOJEKYyJaX THAPOKCHIBHBIX TPYII:
o0Opa3oBaHHE aJIKOTOJIATOB, B3aUMOJCICTBHE C TaJOr€HOBOAOPOJAMH,  MEKMOJIEKYJsIpHAas U
BHYTPUMOJIEKYJIIpHAs ~ JeTUjaparanusi, JSTepuHKalMs, OKUCICHWE W JIeTUJPUPOBAHHE CIIMPTOB.
Oco0OeHHOCTH CBOICTB  MHOrOaTOMHBIX  crnupToB.  KadecTBeHHas peakiuss Ha MHOTOaTOMHBIE
cnupThl. BakHelimue mnpeacraBurenu cnuproB. PU3MONOIMYECKOE JEHCTBUE  METaHOIA U
sTaHona. AJkoroiausM, ero nocieactsus. [Ipodunakruka ankoronusma.

® e H o 1 bl. PeHon, ero ¢uzNYecKHe CBOWCTBA M MOJy4YeHHE. XUMHUYECKHE CBOMCTBa (heHoma
KaK

¢ynkuus ero crpoeHus. KucnoTtHele cBoiicTBa. B3anMHOe BIMsSHHE aTOMOB M TpYII B MOJEKyJax
OpraHMYecKHWX BelecTB Ha mpumepe ¢eHona. IloaukonneHncamus ¢eHoma ¢ (GopMaNbIETHIOM.
KauyectBennas peaknuss Ha ¢enon. Ilpumenenne ¢enona. Knaccudukanus ¢enonon. CpaBHeHHE
KHUCJIOTHBIX CBOMCTB BEIIECTB, CoJIeprKalInX THAPOKCHIIBHYIO TPYIIY: BOABI, OJIHO- U
MHOTOAQTOMHBIX ~ CIIUPTOB. DJEKTPOPHIBHOE 3aMelleHne B  OeH30JbHOM Konble. [lpumeHenue
MIPOU3BOJIHBIX (PeHOIA.

Pacuyernsble 3aga4yu. BpuncieHuss Mo TEPMOXMMHYECKUM YPaBHEHUSIM.

Jemoncrpanun. dusnueckue cBoiicTBa 53TaHona, npomaHona-1 u Oyranona-1. Iapocrep:kHeBbie

MOJIENI MOJIEKYNT M30MepoB ¢ MojekyispHbiMu Gopmyrnamu C3HgO u C1H100. KonmuectBeHHOE
BBITECHEHUE BOJIOpOa U3 cnupTa HarpueM. CpaBHEHHE PEeaKIUil TOpEeHUs ASTUIIOBOTO U MPOMHIOBOTO
cnupToB. CpaBHEHHE CKOpPOCTEH B3aMMOIEWCTBUS HATPHUS C STAHOJOM, IPONAHOIOM-2, TJIHLEPUHOM.
[Tonryuenue mpocroro »sdupa. Ilomyuenume crnoxHoro »s¢upa. I[lomydyeHue »sTeHa U3 dTaHO’A.
PactBopuMOoCTh (peHONIa B BOjAE NpU OOBIYHOW W TMOBBIIMIEHHOW Temreparype. BriTecHeHue ¢eHona u3
(dheHonsATa HATPHS YTOJBbHOU KUCIOTOM. Peakumst ¢enoma c¢ xmopumom sxkenesa (I1I). Peakums denoma
¢ OpMaTbIICTHIOM.

JlaGoparopHble ombIThl. 6. [locTpoeHrne Moaenel MOJEKYJI H30MEpPHBIX CHOUPTOB. 7. PacTBOpMMOCTH
CIMPTOB C PA3JIMYHBIM YMCIOM aTOMOB YIJepoja B Boje. 8. PacTBOpMMOCTh MHOTOATOMHBIX CIIUPTOB B



Boze. 9. B3aumopeiicTBue MHOroaTOMHbBIX cnupToB ¢ rugpoxkcugom Meau (II). 10. BzaumopeiictBue
BOJIHOTO pacTBopa (eHoma ¢ GpOMHON BOJIOM.

TEMA 5

Aabaernabl. KeTonsl (8 u)

CrtpoeHre MOJIEKYN albJETUAOB W KETOHOB, MX M30MepHUs W HOMeHKJIarypa. OCOOCHHOCTH CTPOCHHS
KapOOHUJIbHONH  rpymnmbel.  @Dusuueckue  CcBOilcTBa (opMaibaeruia U ero romosioroB. OThenbHbIE
NpPEJCTaBUTEII  ANbJETUIOB U  KETOHOB. XHMMHYECKHE CBOMCTBA albJIErHI0B, OOYCIOBICHHBIE
HaJIMYMEM B MOJIEKYyJe KapOOHUJIBLHOW TpYIIBl aTOMOB (THIPUPOBAHUE, OKUCICHHE aMMHAYHBIMU
pactBopamu okcuaa cepebpa u ruapokcuma menu (II)). KadecTBeHHble peaknuu Ha — ajibJACTHIBL.
Peakuus mnonukonaencamuu Qopmanpaeruga ¢ geroroM. OCOOEHHOCTH CTPOEHUS U XHUMHUUYECKUX
CBOWCTB KeTOHOB. HykieodunpHoe mnpucoeanHeHne K KapOOHMIBHBIM coenuHeHusM. llpucoennnenue
[IMAaHOBOJIOpO/Ia U TUIpocyilbduTa HaTpusa. BzaumHoe BIusHUE aTOMOB B MoJieKynax. ['anorenupoBaHue
aJIbJIETUJIOB M KETOHOB [I0 MOHHOMY MEXaHHU3MY Ha cBeTy. KauecTBeHHas peakliys Ha METHJIKETOHBI.
Jemoncrpanun. IllapocrepkHeBble MOAENM MOJEKYJ albJIErHI0B U HM30MEPHBIX MM KETOHOB.
Oxwucnenne OeH3anpaeruaa Ha Bo3ayxe. Peakums «cepeOpsHoro 3epkana». OKHCICHHE allbAETHIOB
ruapokcuaoM meau (11).

JlabopaTopuble onbIThl. 11. [locTpoenue Moje el MOJIEKYJT HM30MEPHBIX albJACTUI0B M KETOHOB.
12. Peakmms «cepeOpsiHoro 3epkanay». 13. OxuciaeHue ampaeruaoB ruapokcupom menu (I1). 14.
Oxkwuciienne OeH3albIeTHAa KUCIOPOJAOM BO31yXa.

TEMA 6

KapGoHoBbIe KHCJI0THI, CJI0KHBIE 3(PUPBI U KUPBbI (12 1)

Kap6oHnoBbie kuciaorTbsl. CrpoeHre MOJEKyJl KapOOHOBBIX KUCIOT U KapOOKCUILHOW TPYIIIIBI.
Knaccudukanus 1 HoMeHKIIaTypa KapOOHOBBIX KUCIOT. PU3HUECKUe CBOWCTBA KAPOOHOBBIX KHCIOT U UX
3aBUCHUMOCTh OT CTpoeHHs Mojekya. KapOoHoBble KuCIOTHI B npupoje. buonoruueckas posb
KapOOHOBBIX KUCIOT. OOIIKe CBOWCTBA HEOPraHMUYECKUX U Op- TAHUYECKUX KUCIIOT (B3aUMOJEHCTBHE C
MeTaJlJIJaMH, OKCHJIaMU METaJUIOB, OCHOBAHUSAMH, COJIIMU). BiusiHue yriaeBo1opoaHOro paaukana Ha CUITy
KapOOHOBOM KHCHOTHL. Peakius sTepuduKanmu, YCIOBUS €€ MNpoBeneHUs. XHUMHUYECKHE CBOWCTBA
HEenpeJenbHbIX Kap- OOHOBBIX KHCIIOT, OOYCIIOBJIEHHbIE HaJU4YMEeM CBA3M B Mosekyine. Peakiuun
AJIEKTPO(UIIBHOTO 3aMEIIEHNUs C yYacTHeM O€H30MHON KUCIIOTBI.

CnoxHble 3¢ ups. CrpoeHue cnoxubix 3¢upoB. M3omepus cioxHbIX 3(pUPOB («yrIepoaHOIro
CKesleTay W MexkiaccoBas). HomeHkmarypa cioxHbIX 3¢upoB. OOpaTUMOCTh peakiuu 3TepuduKanuy,
TUIPOSIU3 CIOXKHBIX 3¢upoB. PaBHOBecue peakiuu sTepuduranuu + ruapoinsa; GakTopbl, BAUSIONINE
Ha Hero. PemieHue pacueTHBIX 3aJady Ha ONpEeJeNeHHE BbIXOJAa NPOAYKTa peakiuuu (B W) OT
TEOPETUYECKH BO3MOXKHOTO, YCTaHOBJIEHHE (QOPMYJIbl W CTPOCHHS BEIIECTBA IO MPOAYKTaM €ro
cropanusi (Wi THUAPOJIM3A).

XK up b XKupsl ciaoxsblie 3¢upbI ITULIEPUHA

1 KapOoHOBBIX kHcHO0T. CocTaB U cTpoeHue xupoB. HomeHkiaTypa u kinaccudukanus xupoB. Macia.
XKupst B nmpupozae. buonornueckue Qynkuum xupos. CoiicTBa sxupoB. OMbIIEHHE )KUPOB, MOJTYUCHHE
MblTa. OOBSICHEHHE MOIOIIMX CBOWCTB MbLIA.

I'unpupoBanue xuakux xupoB. Maprapus. [loustue o CMC. OObscHeHHE MOIOUIMX CBOWCTB MbLIa
u CMC (B cpaBHEHUH).

JeMoHcTpanuu.  3HaKOMCTBO € (PU3MYECKMMH CBOMCTBAMH HEKOTOPBIX KapOOHOBBIX KHUCIOT:
MYpPaBbUHOM, YKCYCHOW, IPOIMOHOBOM, MACJISIHOM, IIABEJIEBOM, JUMOHHOW, OJIEMHOBOM, CT€APUHOBOM,
OenzoitHoil. Bosronka OeH30#HONW KuCAOTHL. OTHOIIEHUE Pa3TUYHBIX KapOOHOBBIX KHCJIOT K BOJIE.
CpaBHEHHE KHUCIIOTHOCTH CpeIbl BOJHBIX PacTBOPOB MYPAaBbHMHOW M YKCYCHOM KHCIIOT OJMHAKOBOMW
MossipHocTU. [lonmydeHne MpUSATHO TMaxHYHIEro ciokHoro 3¢upa. OTHomieHHe K OpPOMHOW BoAe |
pacTBOpy  Ie€pMaHraHarta Kajausg  TpelelbHOM M HempelenbHOW  KapOOHOBBIX  KHCIIOT.
[apocTep>kHEBbIE MOJAETU MOJEKYJ CIOKHBIX 3()UPOB U U30MEPHBIX UM KapOOHOBBIX KUCIIOT.
OTHOIIEHHE CIMBOYHOTO, IOJACOJHEYHOTO M MAIIMHHOTO Macja K BOJHBIM pacTBopam OpoMa u
IIEpMaHraHaTa KaJus.

JlaGopaTopuble ombIThl. 15. [locTpoeHne Mopeneil MOJIEKYJ HM30MEPHBIX KapOOHOBBIX KHCIOT

U CIOXHBIX 3¢upoB. 16. CpaBHEeHHE CHIIBI YKCYCHOW M COJSIHOM KHCJIOT B peakiusaX C IMHKOM. 17.
CpaBHEHHE PaCTBOPUMOCTH B BOJIe KApOOHOBBIX KHUCJIOT M UX coneil. 18. BzaumopeiicTBue kapOOHOBBIX



KACIOT C MeTaJylaMHM, OCHOBHBIMH OKCHJAMH, OCHOBAaHUSAMH, aM(OTEPHBIMH THUIPOKCHIAMH U
cossiMu. 19. PacTBOpUMOCTB KMPOB B BOJIE U OPTAaHUYECKUX PACTBOPUTENSIX.

JKcnepuMeHTAlbHbIE 3a1a4ul. 1. Pacno3HaBanue pacTBOpOB amerara Harpus, KapOoHaTa HaTpus,
CHJIMKaTa HaTpHs U creapara HaTpus. 2. Pacno3naBanue oOpa3loB CIMBOYHOIO Macja M Maprapua. 3.
[Tonyyenne kapOOHOBOH KHCIOTHI W3 MbuIa. 4. [lonyuyeHne yKCyCHON KHUCIIOTHI U3 alleTaTa HaTpHsl.
TEMA 7

YraeBoasl (8 4)

Mononu u nonucaxapuael. I[lpencraBurenu kaxaoil rpynnsl. buosorndeckas poiib yriieBogoB. Mx
3HAaYCHHE B J)KM3HU YEJIOBEKa M 00IIecTBa.

MoHoOcaxapwu sl [moko3a, ee pusndeckue cBorictBa. CTtpoeHue MosieKysbl. PaBHOBecus B
pacTBOpe IJIIOKO3bl. 3aBUCHMOCTb XHMHMUYECKHX CBOMCTB TIJIFOKO3bl OT CTPOEHMSI MOJIEKYJIBI.
BzaumopeiictBue ¢ ruapokcuaom meau (1I) mpu komHaTHON TemnepaType U HarpeBaHUH, STepudukaius,
peakiust  «cepeOpsiHOrO 3epKayia», THuapupoBaHue. Peakunum OpOXKEHHS TIIIOKO3BI: CIIMPTOBOTO,
MOJIOYHOKHKCIIOTrO0. ['mroko03a B npupojie. buonornyeckas posib riatoko3sl. [I[puMeHeHre ritoko3sl HA OCHOBE
ee cBolcTB. PpyKTo3a Kak U30Mep TIJOKO3bl. CpaBHEHHME CTPOEHHUS MOJEKYJI U XMMHUYECKUX CBOWCTB
TIIIOKO3BI U GpYKTO3bl. DPYKTO3a B MPUPOJIE U €€ OMOIOTUYECKAs POJIb.

Hucaxapunpel. CtpoeHue aucaxapuioB. BocctanaBiuBaroye U HE BOCCTAHABJIMBAIOIIME JUCaXapH/bl.
Caxapoza, 7naKkTo3a, MalbTO3a, WX CTPOEHHE U Ouojormyeckas pojb. [UApPOIM3 aUCAXapHIIOB.
[IpombliieHHOE TOTy4YEHUE caxapo3bl U3 MPUPOJHOIO CHIPHSI.

[Tonucaxapupl. Kpaxman u wnemmono3a (CpaBHHUTENbHAsT XapaKTEPUCTHKA: CTPOEHHUE, CBOMCTBA,
Ouosornueckasi ~ poiyib).  Du3nUecKkue  CBOMCTBA  MOJMCAaxXapuaoB.  XUMHYECKHE  CBOMCTBA
nonucaxapunoB. ['maponus nommcaxapunoB. KauectBeHHass peakuus Ha kpaxman. [lomucaxapunbl B
pupoe, ux oOuosiornyeckas poib. [Ilpumenenune noiaucaxapuios. [loHaTne 00 HCKYCCTBEHHBIX BOJIOKHAX.
BiaumopeiicTBue 1eN0103bl ¢ HEOPraHUYECKUMHU M KapOOHOBBIMHU KHCJIOTaMU 00pa3oBaHUE CIOKHBIX
3¢uUpoB.

Jemoncrpanuun. OOpa3ipl YIIIeBOAOB W M3AENUi M3 HUX. B3aumozeicTBue caxapo3bl ¢ THUIPOKCUIOM
menu (II). [Tonydyenne caxaparta KaJbliUs ¥ BBIJIETICHUE caXapo3bl U3 PaCTBOpA caxapaTa Kajblus. Peakims
«cepedpsHOro 3epkana» s TMOK03bl. OTHOIIEHHWE pacTBOPOB caxapo3bl M MajbTO3bl (JIAKTO3BI) K
ruapokcuay menu (II) mpu narpeBanuu. O3HakoMJeHHE C (U3WYECKUMHU CBOMCTBAMM 1LIEJUIIOJIO3BI U
kpaxMmana. HaGyxaHue 11eJutr05103b1 M Kpaxmaia B Bojzie. [losyueHre HuTpaTa HeIto035l.
JlaGopaTopHble ONBITHI.

20. O3HakomieHHME C (PU3MUYECKUMH CBOHCTBaMHU TJOKO3bl. 21. B3aumopelcTBHE TIIIOKO3BI C
rugpokcuoMm Menu (I1) mpu oOBIYHBIX YCIIOBUSIX M TPH HarpeBaHUU.

22. BzaumopeicTBUE TIIIOKO3bI U caxapo3bl ¢ aMMHAYHBIM PAaCTBOPOM OKCHJa cepedpa.

23. KucioTHbIM rTHaposu3  caxaposbl.

24. KauecTBeHHas peakIUsi Ha Kpaxmal.

25. 3HaKOMCTBO C KOJUIEKIIMEW BOJIOKOH.

JKCIepUMEHTAJIbHBbIC 3aa4n. 1. Pacnio3HaBaHue pacTBOPOB INIIOKO3bl M rmuuepuHa. 2. OnpeneneHue
HaJTU4Ms Kpaxmaia B Mene, Xjiede, MaprapuHe

TEMA 8

A3oTcoaep:kalye oprannyeckue coenHeHusi(12 )

A M u H bl. CocrtaB u crpoeHue amuHOB. Kiaccuduxanms, mzomepuss U HOMEHKIATypa aMHUHOB.
Anudartnueckue amMuHbl. AHWIMH. [lomydeHne aMUHOB: aJKWIMpPOBAaHHME aMMHAaKa, BOCCTaHOBJIEHUE
HUTpocoeuHeHul (peakuus 3uHMHA). Du3nyeckre CBOMCTBa aMHHOB. XMMHUYECKHE CBOMCTBA aMHUHOB:
B3aUMOJICMCTBME C BOJOM M KHCIOTaMH. |'OMOJIOTMYECKUH psif apoOMaTUYECKUX aMHHOB.
ANKAIMpOBaHME M AUWJIMPOBAHHWE aMUHOB. B3anMHOe BiIMsSHHME aTOMOB B MOJIEKYyJaX Ha IpUMEpE
amMMHaKa, anupaTu4eckux U apoMaTH4YeCKUX aMUHOB. [IprMeHeHre aMiuHOB.

AmuHOkHCHOTEI U Oenku. CocTaB M CTpPOEHHE MOJIEKYJI aMHMHOKHMCIOT. M30Mepusi aMHHOKHUCIOT.
JIBOMCTBEHHOCTh KHCJIOTHOOCHOBHBIX CBOMCTB aMHHOKHCIOT W €€ TMpuUYuHBL B3aumopeicTue
aMMHOKHUCIIOT C OCHOBaHHUSMHU. B3ammopelcTBHE aMHUHOKHMCIOT C KHCIOTaMH, OOpa30BaHUE CIOXKHBIX
a¢upoB.  OOpazoBaHuUe BHYTPHUMOJICKYJISIPHBIX coJiei (burmonsipHOTO HOHA). Peaxrus
NOJMKOHACHCAUN aMUHOKHUCIOT. CHHTETUYECKHE BOJIOKHA (KallpOH, YHAHT

u ap.). buonoruueckas poab aMuHOKHUCIOT. [IpuMeHEeHnEe aMUHOKHCIIOT.

benku kak npupogHbsie OuomnonuMmepsl. llenTuanas rpynma aToOMOB M mHenTUAHAs CBsA3b. [lenTuabl.
benku. IlepBuuHasi, BTOpUYHAs W TPETUYHAs CTPYKTYphl OelKOB. XMMHYECKHE CBOICTBAa OEJIKOB:



ropeHue, JeHaTypauus, THAPOJIM3, KadyeCTBEHHbIE (I[BETHBIC) peakuuu. buonormdeckue QyHKIUU
OcenkoB. 3HaueHue OenkoB. YeTBepTHyHash CTPYKTypa OEITKOB Kak arperanus OCIKOBBIX H
HeOeNKOBBIX MoJeKy. [ mobanbHas mpobieMa OelIKOBOTO roJI0JaHHS U IYTH €€ pelIeHusl.
HyxneunoBble kucinotel. OO miaH CTpoeHUs HYKIEOTUIOB. [loHSATHE O NHUPUMUIMHOBBIX U
IIyPUHOBBIX OCHOBaHMsAX. IlepBuuHas, BTOpUYHAss MW TpEeTH4YHAas CTPYKTypbl Mouekyasl JIHK.
buonornueckass pons JJHK m PHK. I'ennas wumxenepus u OuoTexHosiorus. TpaHcreHHbie (HOPMBI
JKUBOTHBIX U PACTCHUI.

duznueckue CBOICTBA MeTWiIamMuHa. [opeHne  MerunamuHa.  B3auMmopeiicTBue aHWIMHA U
METWJIAMHUHA C BOJOW W KucioTamu. OTHOIIeHHEe OEH30JIa U aHWIMHA K OpoMHO# Boje. OkpalivBaHUe
TKaHeW aHWIMHOBBIMU  KpacuTensmu. OOHapyxkeHHe (YHKIMOHAIBHBIX TPYOID B MOJIEKYJIax
aMUHOKMCIIOT. HelTpammsanus mienodu amMuHOKUCIOTOM. HeWTpanusanus KUCIOTBI aMUHOKHCIIOTOM.
PactBopenue u ocaxnaenue 6enkoB. Jenatypanus OenkoB. KauectBennole peakiuu Ha Oenku. Monenu
monekynsl JIHK u pasnuunbix BugoB monekyn PHK. OOpasmpl mpoayKTOB NMUTAaHHS M3 TPAaHCTEHHBIX
dbopM pacTeHMIl U KMBOTHBIX; JIEKQpPCTB U MPENapaTroB, M3TOTOBIEHHBIX C MOMOIIbIO TE€HHOM
HUHXEHEPUH.
JlaGopaTopuble onbIThl. 26. [locTpoenre Moaeneit MoOJIeKyl H30MEpPHBIX aMUHOB. 27. CMENIMBaeMOCTh
aHWIKMHA ¢ BoJoM. 28. OOpa3zoBaHue coneil aMuHOB ¢ KucioTamMu. 29. KauecTBeHHbIE peakliiy Ha OEKu.
TEMA 9
Buosoruyeckn akruBHbIe BemecTna (9 4)
Burtamuus. Iloustue o Butamunax. MXx knaccudukanus u o6oznadenre. Hopmbl norpebiaeHus
BUTaMUHOB. BogopactBopumbie (Ha npumepe ButamuHa C) U KUpOpacTBOpUMBIE (Ha IpUMEpe
ButaMuHoB A u P) Butamunsl. lloHarue o0 aBuTaMHHO3aX, THUIEPH TUIOBUTAMHHO3aX.
[Ipodunaktuka aBuTamMuHO30B. OTIENbHBIE MPEACTABUTENHN BOJOpAacTBOpUMBbIX BUTaMHHOB (C, PP,
rpynmnsl B) u skupopactBopumbix ButamuHOB (A, P, E). Ux Ouonoruyeckas posb.
®epwmeHTBHL. [loHaTHe O pepMeHTaxX KaKk O OMOJOTHYECKUX KaTalau3aropax OEJKOBOW IMPHPOIBI.
3HaueHue B OWOJIIOTMM M TpPUMEHEHHEe B MpoMblnUieHHOCTH.  Kiaccubukanus — (hepMeHTOB.
OCOOEHHOCTH CTPOCHHSI M CBOWCTB (DEPMEHTOB: CEJIEKTUBHOCTh U 3()PEKTUBHOCTH. 3aBUCHMOCTH
aKTUBHOCTH (pepMeHTa oT TemnepaTypsl U PH cpensl. OcoOeHHOCTH CTPOEHUs U CBOICTB B CPAaBHEHUU C
HEOpPraHMYECKUMHU KaTaJu3aTopaMHu.
I'opwmoHB&s. IloHaTHe O TrOopMOHax Kak OWOJIOTMYECKH AKTHUBHBIX BEIIECTBAX, BBIMOIHAIONINX
SHAOKPUHHYIO DETYJSALHUI0 >KU3HEAEATEIbHOCTH OpraHu3MoB. Kraccudukanuss rOpMOHOB: CTEPOUJIBI,
IPOU3BO/IHBIE AMUHOKHCIIOT, HOJMIENTHIHbIE U OelKoBble TOpMOHBL. OTAENbHBIE MPEICTaBUTENIN
TOPMOHOB: ACTPAJHNOJ, TECTOCTEPOH, HHCYJIMH, aAPEHAIHH.
JlexapcrTsa. IlonsaTe o0 JekapcTBax Kak XMMHMOTEPANIEBTUYECKUX Ipenaparax. [pymmsl
JIEKapCTB: Cylb(pamMuabl (CTPENTONH ), AHTUOMOTUKH (MEHUIWILUIMH),  acnupuH.  be3omacHbie
criocoObl MPUMEHEHMs], JJeKapcTBeHHbIe (popMbl. KpaTkue ucropuueckue CBEIEHUS O BO3HMKHOBEHHH U
pPa3BUTUM XUMHOTEpanuu. MexaHW3M JAeWCTBUS HEKOTOPBIX JIEKAapCTBEHHBIX IpPEenapaToB, CTPOEHUE
MOJIEKYJI, TIPOTHO3UPOBAHUE CBOMCTB Ha OCHOBE aHAIM3a XUMUYECKOTO CTPOEHUS.

AHTHOMOTHKH, WX KIacCU(MUKAIUA TIO CTPOCHUIO, THUIY W CIEKTPY JACUCTBUS. NUCOAKTEPUO3.
HapkoTuku, HapkoMaHUs U ee MPOPUITaKTUKA.
Jemoncrpanun. OOpa3upl BUTaMUHHBIX mpenaparoB. [lomuBuramunel. Wimmoctpanuu  ¢oTtorpaduit

JKUBOTHBIX C Ppa3JIMYHbBIMHA (I)OpMaMI/I ABUTaMHWHO30B. CpaBHCHI/Ie CKOPOCTH Pa3JIOKCHUA H202 o

nerictBueM (epmenTta (katamasbl) W Heopranudeckux kataimmzaropoB (K’, FeCl3, Mmn02). Ilnakar
WIA KOoJorpaMMa C H300paXXeHHEM CTPYKTYPHBIX (OPMYN 3CTPajHoia, TECTOCTEPOHA, aJpeHaHHA.

B3aumopeiictBue anpenanuHa ¢ pactBopoMm FeCl3. benkoBas mpupona uHCynwHa (I[BETHBIE PEaKIIUH
Ha Oenku). I[lmakaTel wnm komorpamMmbl C  (GopMmynamMu  amMuaa  Cyldb(GaHWIOBOH  KHUCIOTHI,
TUTUAPO(DOTHEBON W JIOKHOW TUTHAPODOITMEBON KHCIOT, OCH3WINMEHUIWUINHA,  TETPAIMKINHA,
nedoTakcuma, aclupHrHa.

JladopaTopuble onbIThl. 30. OOHapyxeHue BUTaMuHA A B pactutenbHOoM Macie. 31. OOHapykeHue
ButamuHa C B s6moyHoM coke. 32. OOHapyXeHHUE BUTaMHHA P B JKEITKe KypHHOro siina. 33.
depMEHTATUBHBIN THUIPOJIW3 Kpaxmaja Toj JAckcTBMeM amuiasbl. 34. PasnoxxeHwe mepokcuaa
BOZIOpO/Ia TOJA JACHCTBMEM Karanasbl. 35. AeMcTBUE JEruApOoreHa3bl Ha METHICHOBBIM CHHHM. 36.
HcnpiTanne pacTBOPUMOCTH aJpeHaIMHA B BOJE W coJitHOW kucioTe. 37. OOHapy)XeHHE achupuHa B
TOTOBOM JIeKapCTBEHHOH (popMe (peakiuei ruIpoin3a Win BETHOHN peakiuel ¢ cynbhaToM Oepuiums).



IIpakTukym (10 1)

. KayecTBeHHBI aHanM3 OpPraHUYECKUX COCIMHEHUU.
. YTIeBoI0pOIbI.

. CnupThl.

. AnbieTU]IBl U KETOHBI.

. KapOoHOBBIE KHCIOTHI.

. YrieBojpl.

. AMUHBI, aMUHOKHCIIOTBI, OEJIKH.

. UnenTndukanus OpraHMYECKUX COEAUHEHHH.

. JlelicTBue (hepMEHTOB Ha pa3IMYHbIC BEIIECTBA.

0. AHanM3 HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB (aCMUpPUHA, MTapaleTaMolia).
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