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IInanupyemblie pe3yJibTaThl
JIN4HOCTHBIE pe3y/IbTaThl

1.B IIECHHOCTHO-OPUEHTALMOHHOH cepe - UyBCTBO TOPAOCTH 338 POCCUICKYIO0 XUMUUECKYIO HAyKy, T'YMaHU3M, OTHOILEHHE K TPYAY, LI€I€yCTPEMICHHOCTb
2. B TPYJOBO# cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY AajibHEHIIe 0Opa3oBaTeIbHON TPaeKTOPHH;
3. B MO3HaBaTeNbHON (KOTHUTHBHOM, MHTEIICKTYaIBbHOM) cdepe - yMEHHe YIPaBJsTh CBOCH MO3HABATENbHON AEATEILHOCTHIO

MeTtanpeaMeTHbIe pe3yabTaThl 00yYeHHs

anmm‘/’lc;l JOJDKCH YMCTL:OIIPEACTIATh HpO6J'I€MI)I, T. €. yCTaHaBJIMBATb HCCOOTBCTCTBUC MCK-AY KCIACMbIM U HCﬁCTBHTCHLHLIM;COCTaBHHTL CJIOKHBIA ITIIaH
TEKCTa;BJI/IETh TAKKM BHUIOM H3JIOKEHUS TEKCTA, KaK IIOBECTBOBAHMUE;IIO]T PYKOBOJICTBOM YUHTEIIS IPOBOANUTH HETTOCPEACTBEHHOE Ha-0III0ICHHUE; O PYKOBOICTBOM
yautens OoQOopMIIATH OTYET, BKIIOYAIOUIMHONMMCAHWE HAONIOACHHS, €ro pe3yjbTaToB, BBIBOJIOB;HCIIONB30BATh TAKOM BHJ MBICICHHOTO (WIEAIBHOTO)
MOACIIUPOBAHMUA, KaK 3HAKOBOC MOACINPOBAHUC (HaHpI/IMCpC 3HAaKOB XHMHWYC-CKHUX 3JICMCHTOB, XUMHUYCCKUX (bOPMy.H);I/ICHOHB3OBaTB TaKou BU MaTCpUaIbHOIO
(TpeaMeTHOT0) MOe-TUPOBAHMS, KaK (PU3NIECKOe MOJEINpPOBaHHE (HA MIPUMEpPE MOJSIHPOBAHMS aTOMOB M MOJIEKYI);[IOy4aTh XUMHUYECKYI0 WH(GOPMAIUIO U3
Pa3iInMYHbIX HMCTOYHHUKOB;OIIPECACIIATH O6’I)CKT U aClCKT aHalin3a W CHHTC3a,0IIpCACIATE KOMIIOHCHTBI O6’beKTa B COOTBETCTBHM C acCIICKTOMaHaJIn3a Hu
CHHTE3a;0CyIIECTBIATh KaUeCTBEHHOE W KOJIMYECTBEHHOE ONMHMCAHHE KOMIOHEHTOB OOBEKTAa;0NpPE/esATh OTHOIICHUS O0BEKTa C APYTUMH OOBEKTaMMU;OIpPEeaeNIsATh
CYILECTBEHHBIE TIPH3HAKH 00BEKTA.

IIpeameTHble pe3ysbTaThl 00yueHusi. [Iporpamma npenycmarpusaeT GOpMUPOBAHUE Y yUaIIUXcs 00Ley4eOHbIX YMEHUI 1 HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB
JeSITeTIbHOCTH U KJIFOUEBBIX KOMIIETEHIIMH: YMEHUE CaMOCTOSITEIbHO U MOTHBHPOBAaHHO OPraHM30BBIBATH CBOIO IMO3HABATENBHYIO JEATENBHOCTD; MCIIOJIb30BAHUE
AJIEMEHTOB TPUYWHHO-CICICTBEHHOIO U CTPYKTYPHO-(QYHKIIMOHAIBHOTO aHAJIM3a; OMpelleNieHNe CYITHOCTHBIX XapaKTepUCTUK M3ydaeMOro OOBEKTa; yMEHHE
pa3BepHyTO 000CHOBBIBATH CYXIIEHHS, 1aBaTh ONpeIesICHHs], IPUBOJUTDH JOKA3aTEeIbCTBA; OLCHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEICHHS B OKPY>KaIOIIEM MHUPE.

TpeboBaHus K YPOBHIO TTOATOTOBKH 00YYAIOIMXCS BKIIIOYAIOT B ce0s Kak TpeOOBaHsI, OCHOBaHHbIE HA YCBOCHUH W BOCTIPOM3BEICHUH YIeOHOTO MaTepurara,
MOHUMAaHNHU CMBICTIA XMMUYECKUX TIOHSTHI U SIBJICHUH, TAK H OCHOBaHHBIE Ha 00Jiee CIIOKHBIX BHIAX JIEATEIBHOCTU: OObICHEHNE (PU3MUECKUX H XUMUYECKUX
SIBJICHUH, IPUBEJICHNE IPUMEPOB MPAKTHYECKOTO HCIOIb30BAHHS N3yUaeMbIX XUMHUYECKHX SIBIICHUH 1 3aKOHOB. TpeOoBaHus HallpaBJICHbI HA peaIn3alunio
JeSITeIbHOCTHOT O, TPAKTUKO-OPUEHTUPOBAHHOTO U INYHOCTHO OPUEHTHPOBAHHOT'O MOJXO0/I0B, OBJIAJICHUE YYaIIMMHUCS CIIOCO0AMH MHTEIJICKTYaIbHON U
MIPAKTHYECKOH e TeNbHOCTH, OBJIa/IEHUE 3HAHUSAMU U YMEHUSIMH, BOCTPEOOBaHHBIMHU B TIOBCEHEBHOMN JKM3HM, TIO3BOJISIONIMMH OPUEHTHPOBATHCA B OKPYKAIOIIEM
MUpE, 3HAYMMBIMHU JJIs1 COXPAaHEHHSI OKPYXKAIOIIEH Cpeabl U COOCTBEHHOT'O 310POBbS.

BbinyckHuk Ha 60a30BOM ypPOBHE HAYYHUTCSH:

— packpbIBaTh Ha MPUMEPaxX POJib XUMHH B (DOPMUPOBAHHUH COBPEMEHHOM HAay4YHOW KapTHHBI MUPa ¥ B IPAKTHUECKOM JISATSIILHOCTH Y€I0BEKa;

— IEMOHCTPHUPOBATh HA IPUMEPAX B3aUMOCBS3b MEXAY XUMUEH U APYTUMH €CTE€CTBEHHBIMU HAYKAMU;

—pacKphBIBaTh HA MIPUMEPAaX TIOJIOKECHUS TEOPUH XUMUIECKOTO cTpoeHusT A.M. byTieposa;

—ToHUMaTh u3ndeckuii cMbica llepuogmaeckoro 3akona JI.M. MeHaeneeBa 1 Ha €r0 OCHOBE OOBSICHATH 3aBHCHMOCTH CBOMCTB XUMHUYECKUX IJIEMEHTOB U
00pa30BaHHBIX UMH BEIIECTB OT JIEKTPOHHOTO CTPOCHUS aTOMOB;

—O00BSICHATH IPUYMHBI MHOTOOOPa3Ms BEIIECTB HA OCHOBE OOINUX MPEICTaBICHUN 00 UX COCTaBE M CTPOCHHUH;



— IPUMEHSTH NPaBUJIa CHCTEMAaTHUECKOW MEXKTYHAPOIHON HOMEHKIIATYPHI KaK CPENICTBA PA3TUUCHUS U UIICHTU(HUKAIIMN BEIIECTB M0 UX COCTABY U CTPOCHHUIO;

—COCTaBJIATh MOJEKYJSIPHBIE M CTPYKTYpHBIC (POpPMYIIBI OPraHUYECKUX BEIIECTB KaK HOCHUTENeH HH(POpPMAllMH O CTPOCHUH BEIECTBa, €ro CBONCTBAX H
MPUHAJICKHOCTH K OIIPENICIICHHOMY KJIacCy COSAMHCHUH;

—XapaKTepU30BaTh OpPraHUYECKUE BEIECTBA IO COCTAaBY, CTPOCHHIO W CBOWCTBAM, YCTAaHABIWBATH NPHUYHHHO-CICJCTBEHHBIC CBSI3H MEXAY JTaHHBIMU
XapaKTepUCTUKAMK BEIIeCTRA;

— IPUBOJIUTH TIPUMEPHI XUMUYECKUX PEAKIUH, PACKPBIBAIOIIMX XapaKTEPHbIC CBONCTBA TUITMYHBIX MPEACTABUTEINICH KIAaCCOB OPTraHMYSCKUX BEUIECTB C IIEIIBIO
WX uaeHTH(GUKAIMYA U OOBSICHEHUS 00JIACTH PUMCHCHUS;

—IPOTHO3UPOBATh BO3MOXHOCTh TMPOTEKAHUS XWUMHUYECKHUX pEaKIMii Ha OCHOBE 3HAHWH O THIIAX XUMHYECKOH CBS3M B MOJIEKYJIaX PEarceHTOB M HX
PEaKIIMOHHOHN CTIOCOOHOCTH;

— HCII0JIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUM U XMMUYECKUX CBOMCTBAX BEIIECTB ISl 0€30MACHOTO MPUMEHEHUS B IPAKTUICCKON ACSITCIBHOCTH,

—IIPUBOJIUTH TPHUMEPHl TPAKTHYECKOTO KCIIONB30BAHUS TMPOAYKTOB TMEpepabOTKH He()TH H TPUPOJHOTO Ta3a, BHICOKOMOJEKYISPHBIX COCIMHEHUH
(TMoNMATHIIeHA, CHHTETHUYECKOTO Kay4IyKa, alleTATHOTO BOJIOKHA);

—TIIPOBOJIUTH OTIBITHI MO PACHO3HABAHHIO OPTaHMUYECKUX BEIECTB: TIHMIEPHHA, YKCYCHON KHCIOTHI, HEMPEACNBHBIX KHPOB, TIIOKO3bI, Kpaxmaia, 0eKoB — B
COCTaBC NMUICBBIX IIPOAYKTOB U KOCMETHUYCCKUX CPEACTB;

— BNIQJICTh MPABUJIAMH U TTPUEMaMHU 0€30MacHON pabOThl ¢ XUMHUUECKUMH BEIIECTBAMH U J1A00PaTOPHBIM 000PYIOBAHUEM;

—YyCTaHaBJIMBAaTh 3aBUCUMOCTL CKOPOCTHU XUMHYECKOMN pPCakiynm U CMCHICHUA XUMHNUYCCKOI'0 PaBHOBECUA OT Pa3IMYHBIX Q)aKTOpOB C ICJIBIO OIMPEACIICHUA
OIITUMAJIBHBIX YCJIOBI/Iﬁ IMMPOTCKAHUA XUMHUUYCCKUX ITPOLECCOB;

— IPUBOJIUTH MPUMEPHI THIPOJIN3a COJICH B MOBCETHEBHOM KHU3HU YCIOBCKA;

— IPUBOJIUTH MPUMEPHI OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUIA B TIPUPOJIE, TPOU3BOJCTBEHHBIX MPOIIECCAX U KHU3HECSITEITBHOCTH OPTraHN3MOB;

— IPUBOJIUTH MIPUMEPHI XUMHUUECKUX PEaKIIUH, paCKPBIBAIOIIMX OOIINe XUMUYSCKUE CBOMCTBA MMPOCTHIX BEIIECTB — METAJUIOB M HEMETAILJIOB;

—IPOBOJIUTH PACYEThl HA HAXOXJICHUE MOJICKYJIAPHOH (OPMYIIbI yIIIeBOIOpO/a MO MPOIYKTaM CTOPAHUS U MO €r0 OTHOCHTENEHOW IMIIOTHOCTH U MACCOBBIM
JIOJISIM DIIEMEHTOB, BXOJISIINX B €r0 COCTAB;

— BJIAJICTh MIPaBUJIaMU 0€30IIaCHOTO O0PAICHHS C €IKMMHU, TOPIOYMMHU ¥ TOKCUYHBIMU BEIIECTBAMU, CPEJICTBAMHU OBITOBOI XUMUH;

— OCYUIECTBIISITH MOMCK XUMUYECKOW MH(pOpMaIiy 1o Ha3BaHUAM, UACHTH(PUKATOpaM, CTPYKTYPHBIM (OpMyJiaM BEIIECTB;

—KpUTHYECKH OIICHUBATh W WHTEPIPETUPOBATH XMMHUYECKYIO MH()OPMAIIHIO, COACPIKAIIYIOCS B COOOIIEHHSX CPEICTB MAcCOBOW HMH(pOPMAIUH, pecypcax
WntepHera, Hay4HO-TIOMYJSIPHBIX CTAThsIX C TOYKU 3PEHHS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIETISIX BBISBIICHHS ONIMOOYHBIX CYKACHUH U (OPMHPOBAHHUS
COOCTBEHHOM MO3UIINH;

—PEJICTABIATh MyTH PENICHUS TI00abHBIX MPOOJIEM, CTOSIIUX MEPEe]] YEIOBEUSCTBOM: 3KOJOTHYECKUX, SHEPTETHUSCKHUX, CHIPhEBBIX, U POJIb XHUMHHU B
peIIeHUH 3TUX TIPoOIIEeM.

BBIHyCKHHK Ha 0a30BOM YPOBHE MOJYYHUT BO3MOKHOCTb HAYUYUTBHCH:

— WJUTIOCTPUPOBATH HA IPUMEPAX CTAHOBIIEHUE M HBOJIOLUIO OPTaHWYECKOW XMMHHY KaK HAyKH Ha PA3IMYHBIX HCTOPUYECKHX JTANax €€ pa3BUTHS;

— HMCIOJIb30BaTh METObl HAYYHOTO TO3HAHHSA MPH BBHIIOIHEHHH MPOEKTOB M YUeOHO-UCCIIEI0BATENbCKUX 33/1a4 110 U3YUEHUIO CBOMCTB, CIIOCOOOB MOTYYEHUS
Y pacIio3HaBaHUs OPTaHMYECKUX BEIIECTB;

— OOBSICHATH MPHUPOJY U CIIOCOOBI 00pa30BaHMsl XMMHUYECKOH CBS3M: KOBAJICHTHOW (TIOJIIPHOM, HEMOJSPHON), HOHHOW, METAITMYECKOH, BOJOPOJIHON — C
LENBIO ONPEEIIEHNS XUMUYECKON aKTUBHOCTH BEILIECTB;

— yCTaHaBIUBAaTh T'EHETHYECKYIO CB3b MEXAY KJIaccaMH OPraHMYeCKHX BEIIECTB A OOOCHOBAaHMS NPWUHIMIHAIBLHOH BO3MOXHOCTU IOJNYYEHHUS
OpPraHWYEeCKUX COETUHEHHNN 3aJJaHHOTO COCTaBa M CTPOCHHS;



— YCTaHaBIWBATh B3aUMOCBS3M MEXAy (hakTaMu U T€OpreH, MPUYNHON M CIEICTBHEM NPH aHAJIN3e MPOOJIEMHBIX CUTyalnid M 0OOCHOBAHUN TMPUHUMAEMBIX
pEllIeHU Ha OCHOBE XMMUYECKUX 3HAHUU.

COJEP)KAHUE YYEBHOI'O IPEIMETA

(OPTAHUYECKAS XUMMUS)
[Ipeamet opranuueckoit xumun. CpaBHEHHE OPraHUYECKUX COCTUHEHUN C HeopranuueckuMu. [Ipupoiabie, NCKYCCTBEHHBIE M CHHTETUYECKHUE OPTaHUYECKUe
COEIUHEHMUS.

Tema 1
Teopusi cTpoeHHs OPraHUYECKHUX COeJMHEeHN (24)
BanentaocTh. XMHUYECKOE CTPOCHNE KaK MOPSAOK COSTUHEHHUS aTOMOB B MOJIEKYJI€ COTIIACHO MX BaEHTHOCTH. OCHOBHBIE TOJI0KEHHUS TEOPHUH XUMHIECKOTO

CTPOCHUSI OpPraHUYECKUX coeinHeHUH. [IoHATHE 0 TOMOJIOTHH ¥ TOMOJIOTaX, H30MEPHUU M H30Mepax. XuMHYecKre (POPMYJIbl U MOJAEITH MOJIEKYN B OPTaHMUYECKON
XMMUH.
JdemMoHcTpanmu. Mojenu MOJIeKyJ TOMOJIOIOB U H30MEPOB OPraHMYECKUX COSTUHEHUH.
Tema 2
YrieBoaopoabl U UX NPUPOAHBIE HCTOYHUKH (8 4)
IIpuponnsriii raz. Ankansl. [IpupoaHsiii raz kak Tomuso. [IpenMyiiecTBa NpupoIHOTO ra3a nepe] APYruMy BUJaMu Tomiruea. CocTaB NPUPOIHOTO rasa.

A 71K a H bI: TOMOJIOTHYECKUH PsIJI, U30MEPHsI 1 HOMEHKJIaTypa ajJKaHOB. XMMHYECKHE CBOMCTBA aJIkaHOB (Ha MPUMeEpPEe METaHa U 3TaHa): TOpeHHe, 3aMellIeHNE,
pasnoxxeHue u neruapuposanue. [IpumeHeHue ankaHoB Ha OCHOBE CBOICTB.

A 1K € H bl. OTWIEH, €ro NoJdy4YeHue (AeruapupoBaHUeM dTaHa U JAeTHpaTalueil aTaHoaa). XMMHUYECKHe CBOMCTBA 3TUIICHA: TOPEHNE, KaueCTBEHHbBIE pEeaKINU
(obecuBeunBanre OPOMHOM BOABI M PACTBOPA IEpMaHraHaTa Kajus), Tuapartanys, nonumepusanus. [lonustunen, ero cBoiicTsa u npuMeHenue. [Ipumenenne
STHUJICHAa HA OCHOBE CBOWCTB.

AnxagueHB H Kay4dy K u. [loHsTue 06 ankaqueHax Kak yriieBoJIOPOAax C ABYMs JBOWHBIMHU CBSA3SIMU. XUMHUYECKHE CBOWCTBA OyTanueHa-1,3 u u3onpeHa:
obecuBeurBaHue OPOMHOI BOJBI M TOJUMEpHU3aLus B KayuyKku. Pesuna.

A JI X ¥ H Bl. ALIETHJICH, €T0 TIOJTy4eHHe TUPOJIM30M MeTaHa U KapOHUIHBIM cIOcO00M. XUMHUYECKHE CBOWCTBA alleTUIICHA: TOPEHUE, 00ecIIBEYMBaHNE OPOMHOI
BOJIBI, MPUCOEAMHEHNE XJI0POBOAOpoAa U TuapaTamus. [[puMenenue aneTuineHa Ha OCHOBE CBOMCTB. Peakius monuMepusanuy BUHWIXJIopuaa. [lomuBuHAIXI0pH
U ero NpUMEHEHHE.

b e 13 0 1. [lonydenue GeH30I1a U3 TeKCaHa | alleTUIIeHa. XMMUYeCKHe cBoiicTBa OeH30Ma: TOpeHue, TajloreHUpoBaHue, HUTpoBaHue. [IpiMeneHre OeH3ona Ha
OCHOBE CBOWCTB.

He ¢ T5b. CocraB u nepepaborka Hegtu. Hedrenpoaykrel. ben3un u nonsrue 06 OKTaHOBOM YHCIIE.

JdeMoncTpanuu. ['openue Merana, STHIIEHa, anleTiiieHa. OTHOIIEHNE MeTaHa, YTHJIeHA, alleTHIeHa 1 OEH30J1a K pacTBOPY IlepMaHTaHaTa Kajius 1 OpOMHOM BOJE.

[lony4enue sTuneHa peakuuen AeruapaTaluy 3TaHoNa U JeToJIMMEpPU3allii ONUATHICHA, alleTHIeHa KapOUIHBIM crioco0oM. Paznoxenune kayuyka npu

HarpeBaHWH, UCTILITAHUE MIPOIYKTOB Pa3IoKEHHsI Ha HenpeaeabHOCTh. Komekus 00pa3noB Hed T U He(TEPOIYKTOB.

JlaGopaTopHbie onbITHING 1,20mpeneneHne 31eMEHTHOTO COCTaBa OPraHU4YeCcKUX coeAMHeHn. V3rotoBnenne Mojeneld MoeKy1 yriieBogopoaoB. OOHapyxeHue

HETIPEe/ICBbHBIX COCTUHEHU B )KUIKUX Hedrenpoaykrax. [lomyuenue u cBolicTBa anermieHa. O3HaKoMIIeHUE ¢ KoJutekiuer «HedTh 1 MpoyKThl ee mepepaboTKm.
Tema 3



Kucnoponconep:kaiue oprannyeckue coeIMHEHUs] U UX NPUPoaHbIe ncTouHnKu(10 1)
EAMHCTBO XUMHYECKON OpraHU3aI[iK KUBBIX OPTaHU3MOB. XUMHUYCCKHUH COCTAB HMBBIX OPTaHU3MOB.

C 1 u p 7 b1. Ilomydenue 3Tanona GposkeHHEM IJIIOKO3bI U THApaTanuei atuieHa. [ mapoxkcuibHas rpynna Kak ¢yHkunoHansHas. [IpeacraBnenue o BogopoHon
CBSI3U. XMMHYECKHE CBOWCTBA ATaHOJA: TOPEHHUE, B3AUMOACHUCTBHIE C HATPUEM, 00pa30BaHUE MPOCTHIX U CIOKHBIX 3(UPOB, OKHCICHUE B anbaerui. [Ipumenenue
3TaHOJIa HA OCHOBE CBOICTB. AJIKOI'OJIM3M, €T0 MOCIEACTBUS U NPEAYIPEKICHHE.

[TonsaTHe 0 MpeneabHBIX MHOTOATOMHBIX CIIUpTaX. [ IMIIepHH Kak MpeAcTaBUTENb MHOTOATOMHBIX cIUpTOB. KauecTBeHHas peakiys Ha MHOTOaTOMHbIE CIIUPTHI.
[Ipumenenune rimnepuHa.

Kamenns it yrons. @ e on Kokcoxummueckoe mpon3BOACTBO U ero npoayknus. [lonydenne ¢peHora KokcoBaHHEM KaMEeHHOTO yTiisl. BzaumHoe BimsiHIIE
aTOMOB B MOJIEKyJie (peHOJIa: B3aMMOICHCTBUE ¢ TUAPOKCHOM HAaTPHUs M a30THOM KucioToi. [lonnkonnencanus geHomna ¢ popManbaeruioM B
¢denomodopmansaeruanyto cMony. [lpumenenne ¢eHoma Ha OCHOBE CBOWCTB.

A b neruasl [lonydyeHnue anpaerujoB OKMCICHUEM COOTBETCTBYIOIIMX CIIMPTOB. XUMHUUECKUE CBOMCTBA albJCTHAOB: OKUCIEHHE B COOTBETCTBYIOILYIO
KHCJIOTY M BOCCTAHORBJICHHE B COOTBETCTBYIOINNH criupT. [IprMeHeHne GpopMalibieruia 1 aleTaabaeriia Ha OCHOBE CBOMCTB.

Kap6onoBsie kucio T 5l [lonyderne kapOOHOBBIX KACIOT OKHCICHHEM allbJIETHI0B. XUMHUYECKHAE CBOMCTBA YKCYCHOM KHCIIOTHI: OOIIHE CBOHCTBA C
HEOpPraHMYECKUMHU KUCIIOTaMH U peakius sTepudukanyn. [[pumeHeHne yKCyCHOM KUCIOTHI Ha OCHOBE CBOMCTB. BrIciiue )UpHBIE KHCIOTHI Ha IPUMEpE
NAJIbMUTUHOBOM U CTEapUHOBOM.

CnoxHsle 3pupbl U X U D bl [lonmyuenne cnoxubIx 3gpupoB peakuuein 3repupukanyuu. CioxxHsle 3QUpHl B IPUPOE, UX 3HaUeHue. [ [puMeHeHne CloXHbBIX
3(UpPOB Ha OCHOBE CBOWCTB.

XKupe! kak cioxxHbIe 3(UpPbl. XUMUYECKHUE CBOICTBA JKUPOB: THAPONN3 (OMBUICHHE) U THIPUPOBAHKE XXUIKHUX KUPOB. [IprMeHeHne KUpoB Ha OCHOBE CBOICTB.

Y riaeBo bl YIVIEBOABI, UX KIaCCU(pUKAIUSA: MOHOCAxXapubl (TIIF0K03a), IUcaXxapuibl (caxapo3a) U nojrcaxapusl (Kpaxmall ¥ HeJUIi0I103a). 3HaYCHHE

YIJIEBOJOB B )KMBOW NPUPOJE U B )KU3HU YEIIOBEKA.

I'iroko03a - BEIecTBO ¢ ABOMCTBEHHON (DYHKIMEH - ajbJAerHI0CIHPT. XUMUYECKHE CBOMCTBA TIIIOKO3bI: OKHCICHHUE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHUE B
copour, OpoxxeHre (MOJIOYHOKHCIIOE U CIIUPTOBOE). [ [puMeHeH e TIToK036l Ha OCHOBE CBOWCTB.

Hucaxapuael u nonucaxapuabl. IIoHATHE 0 peaKUMsIX MOJUKOHIEHCAMU U THAPOJIN3a HAa IPUMEPE B3aUMOIIPEBPALICHUM: TIII0KO3a TOJUcCaxapu/l.
JdemoncTpanmnu. Oxucienue cnupTa B ajibaeru. KauectBeHHas peakius Ha MHOroatroMHble ciiupThl. Komnekuus «KaMeHHBIH yroiabs U TPOAYKThI €r0
nepepaboTku». PacTBopuMOCTh eHOIa B Bojie TIpH 0OBIYHOM TeMIepaType U pu HarpeBaHuu. KauecTBeHHbIe peakiyu Ha GeHon. Peaknus «cepeOpsHOTO
3epKaja» albJeruoB U TII0K03bl. OKHCIEHNE allbJIETUIOB U TIIFOKO3bI B KHCIOTHI ¢ ToMoIbio ruapokcuia meau (II). IlomyueHne ykCycHO-3THIIOBOTO U YKCYCHO-
n3oammiioBoro 3¢upoB. Komrekmus a3¢upHbIX Macen. KadecTBeHHas peakiiys Ha Kpaxmal.

JlaGopaTtopHble onbIThl Ne 3,4 CpoiicTBa 3THOBOro cupta. CBoiicTBa raunepuna. Coiicta ¢popmanbaernaa. CBOHCTBa yKCYCHOM KUCIOTHI. CBOMCTBA JKUPOB.
CpaBHEHHE CBOWCTB PaCTBOPOB MBLJIA U CTHPAILHOTO mopoinka. CBocTBa ITr0K0o3bl. CBOHCTBA KpaxMaa.

Tema 4
A3oTcoaep:kaniue coeIMHEHUs] U MX HAXO0KIEeHUe B KUBOIl npupoae (8 1)
A M u H b1 [lorsTre 06 amunax. [lomyueHue apoMaTH4eCKOro aMIHA - aHWJIMHA - U3 HUTPOOEH301a. AHWIMH KaKk OpraHMYecKoe OCHOBaHMe. B3anMHOe BIMsiHUE

aTOMOB B MOJIEKYJIe aHWJIMHA: OcabJIeHre OCHOBHBIX CBOMCTB M B3aMMOJEHCTBIE C OpoMHON Booi. [IprMeHeHne aHniIHa Ha OCHOBE CBOMCTB.



AMUHOKHCI O T bl [lonyueHre aMUHOKUCIOT 13 KapOOHOBBIX KUCIIOT U THIPOIM30M OCITKOB. XMMUYECKHIE CBOMCTBA aMUHOKHCIIOT Kak aM()OTEPHBIX
OpPraHWYEeCKUX COCTUHEHHUN: B3aNMOICUCTBUE CO MIEIOYaMHU, KUCIOTAMH U APYT C APYToM (peaxiius MoIuKoHAeHcaun). [lenTraHas cBsI3b U OIS THIBL.
IIpumeHeHre aMMHOKHCIIOT HA OCHOBE CBOWCTB.

b ¢ 1 k u. [lonyuyeHue OETKOB peakiMel MOTUKOHICHCAIIMY aMUHOKUCIIOT. [lepBruHas, BTOpUYHas U TPETUYHAS CTPYKTYPhI OCITKOB. XMMUYECKUE CBOWCTRA
OeNKoB: TOpeHue, IeHaTypalus, THAPOIIN3 U IIBETHBIE peakiui. buoxnMmudeckue GpyHKINN OEIKOB.

I'eneTudeckas CBS3b MEXKIY KIacCaMHU OPTaHUYECKUX COCTUHEHUH.

HyxnennoBsie kucinoTel. CHHTE3 HYKJICHHOBBIX KACIIOT B KJIETKE U3 HYKJIeoTH 10B. OO0 miaH crpoeHus Hykieoruaa. CpaBHenue ctpoenus u ¢pyskiuin PHK u
JHK. Poip HyKJIeMHOBBIX KHCIIOT B XpaHEHUH U Tiepeade HacleAcTBeHHOW nHpopmarwn. [loHaTHe 0 OMOTEXHOIOTHN ¥ TeHHON HHXEHEPHH.

JemMoHcTpanuu. B3anMoelicTBUe aMMUaka U aHUJIMHA C COJISTHOW KUCIOTOW. Peakiust anunrHa ¢ OpoMHO#M BoIoH. [loka3aTenbCcTBO HAMTMYHS (PYHKIIMOHABHBIX
TPYII B PaCTBOpPax aMHHOKHUCIOT. PacTBopenne n ocaxaenre O6eiaxoB. L{BeTHbIe peakny O€TKOB: KCAaHTOMIPOTEHHOBAS M OMypeToBas. | opeHue nTu4bero mnepa u
mepctsHoi HuTH. Mogens Mmonekyisl JIHK. [Tepexonsl: 3TaHONA 3THIICH STHUICHTIUKOIL 3TWICHNMKOIST Meau (I1); aTaHon 3TaHamb3TaHOBAs KHCIOTA.
JladopaTopHbie onbITHI Ne 5 CBoiicTBa OCIIKOB.

HpakTuyeckas padoraNel. VneHTH)UKAINST OpraHUUECKAX COSTUHEHMI.

Tema 5
Buosornyecku akTuBHbIE Oprannyeckue coequHenus (34)
®epw™meHT bl DepMEHTH KaK OMOJIOIMYSCKUE KaTaTu3aToPhl 0€IIKOBOM Mpupoibl. OcobeHHOCTH QyHKIIMOHUPOBaHUs (epMEeHTOB. Ponb hpepMeHTOB B
KHU3HECSITETBHOCTH JKUBBIX OPraHU3MOB U HAPOJHOM XO3SHCTBE.
B uTawmu H b1 [lonsarue o ButamuHax. HapyiieHus, CBs3aHHbIC ¢ BATAMHUHAMU: aBUTAMHHO3bI, THIIOBUTAMHHO3bI U THIIEPBUTAMHHO3bI. Butamuu C kak

MPEJCTaBUTEIh BOJOPACTBOPUMBIX BUTAMUHOB U BUTAMHH A KaK MPECTABUTEIh dKHUPOPACTBOPUMBIX BUTAMUHOB.

I' 0 p M 0 H b1. [ToHATHE 0 TOPMOHAX KaK T'yMOPAJILHBIX PETYJIATOPAX KU3HEACITEIBHOCTH KUBBIX OPraHu3MOB. VIHCYJIMH ¥ aJpeHaIMH KaK MPEICTaBUTEIIN
ropMoHoB. [IpodunakTtika caxapHoro auadera.

JlexapcTB a. JlekapcTBEHHAS XUMUS: OT arPOXUMHUU 10 XUMUOTEpanuu. ACIUpUH. AHTHOMOTHKHY U qucOakTepro3. Hapkortuueckue Benectra. Hapkomanus,
0opb0a ¢ Hell ¥ PO IITAKTHKA.
Jemoncrpanun. PaznoxeHue nepokcuia BOAOpoia Karanasoil ceiporo msca u ceiporo kaprodens. Komnexuus CMC, comepxaniux SH3UMbI. McnibiTaHue cpejibl
pactBopa CMC unaukatopHoi 0ymaroii. Mumtoctpanuu ¢ pororpadusiMu KUBOTHBIX ¢ Pa3IMYHBIMU (hOpMaMK aBUTAMUHO30B. KOJIIEKIHsI BATAMUHHBIX
npenapaTtoB. McnbiTaHue cpelibl pacTBOPa aCKOPOWHOBOM KUCIIOTHI HHAUKATOPHOM OyMaroii. McrbiTaHue anTeqHOro npenapara HHCYJIMHA Ha Oenok. JlomManiHsis,
nabopaTtopHasi U aBTOMOOHJIbHAS alTeuKa.

Tema 6

HcekyccTBeHHBbIE U CHHTETUYECKHE MOJTUMeEpPHI (2 4)
NckyccTBeHHBIE TOTHUM e P bl [lonydeHne HCKYCCTBEHHBIX IMOJIMMEPOB, KaK MPOAYKTOB XUMUYECKON MOIAM(UKAIIH TPUPOTHOTO ITOJIUMEPHOTO CHIPbSL.

HckyccTBeHHBIE BOJIOKHA (alI€TaTHBIHN MIENK, BUCKO3a), UX CBONCTBA M MIPIMEHEHHE.

CuHTEeTHYECKHE MO UM e p bl. [lonyueHre CHHTETHYECKUX TOJTMMEPOB PEAKIIUSAMH MOJIMMEPHU3ALINN U MTONIUKOHAeHcauu. CTpyKTypa MOJIMMEPOB
JINHEHHAas1, pa3BETBIICHHAS U IPOCTPAHCTBEHHAs. [IpeacTaBuTen CHHTETHYECKHX TIACTMACC: ITOJIMATUIIEH HU3KOTO U BBICOKOTO JIABJICHUS, IIOJUIIPOIINIIEH U
nonMBUHUWIXIOpH]. CHHTETHYECKHE BOJIOKHA: JIABCAH, HUTPOH M KaIpOH.

Hemonctpanuu. Komrekuus miactmace u u3fenuit u3 Hux. Koiekuuy ucKycCTBEHHBIX M CHHTETHUYECKH BOJIOKOH U M3JIENUN U3 HUX. Pacrio3HaBaHne BOJOKOH IO
OTHOLIEHUIO K HArPEBAaHUIO U XUMHUYECKH PEAKTHBAM.



JlaGopaTopHblie onbITHI Ne 603HaKOMIIEHHE ¢ 00pa3LiaMy TIaCTMACC, BOJIOKOH U Kay4yKOB.

IIpakTuyeckas padora Ne2. Pacro3HaBaHue mIacTMacc M BOJIOKOH

TemaTu4eckoe IVIAHUPOBaHUE

Ne Tema

XapaKTepI/ICTI/IKa OCHOBHBIX BUJIOB JCATCIBbHOCTHU

KoppeknuonHo-pa3BrBarolias HanpaBJIeHHOCTb

Yac
Bl

1. Bsenenue. Teopus crpoeHus
OPraHUYeCKUX COCJUHECHUN

VYMeETh BHIIOJIHATh XUMUYECCKUM OKCIICPUMCHT
110 paCrno3HaBaHUIO Ba)KHEHMIITHX
HEOPraHUYCCKUX U OPraHNnvIC€CKNUX BEIIECTB..

YMeTh XapaKTepHu30BaTh JIEMEHTHI MaJIbIX
MEPUOOB O UX HOJIOKEHHIO B
nepuoanueckoi cucreme . . Menneneena

KOppeKHHH OTACJIBHBIX CTOpPOH MICUXUYECKOMH

JIeATEIbHOCTH:  KOppeKLUs —
OLLYLICHUIA;

MaMsITH; KOPPEKIHNS — pa3BUTHE BHUMaHHS; popMupoBaHue

Pa3BUTUC  BOCHPUATHUA,

IpeICTaBJICHUil, KOppeKIusi — pPa3BUTHE
0000IIEHHBIX TPEICTABICHU O CBOWCTBaX MPEIMETOB
(uBet, (opma, BEMMUMHA); Pa3BUTHE MPOCTPAHCTBEHHBIX
IIPEACTABICHUNA U OPUEHTALUH; PA3BUTHE NPEICTaBICHUN O

BpPEMEHH.

PasBurne pas3IM4YHbIX BUIAOB  MBINUICHUA: pa3sBUTHE

H&FJ’IHZ[HO-O6pa3HOFO MBIIIJICHU A,

pa3BUTUC  CJIIOBECHO-JIOTMYCCKOI'0  MBIIIJICHUSA (yMeHI/Ie
BUACTh MW YCTaHABJIMBATh JIOTUYECKUE CBA3U MCKIAY

npeaMeTaMu, ABJICHUAMU U CO6I)ITI/I$IMI/I).

Pa3BuTHe OCHOBHBIX MBICIUTCIBHBIX onepaum‘/'l: Pa3sBUTUC
YMCHHUA CpaBHUBATb, AHAJIU3UPOBATL; PA3BUTUC YMCHUS
BBIACIIATH HOHHTHﬁ;

paboTaTh MO CIIOBECHOW W NHCHMEHHOW WHCTPYKIIHSM,

CXOACTBO W  pasjiniuc YMCEHUC

AJITOPpUTMY; YMCHUC TNIAHUPOBATL ACATCIbHOCTD.

J

2. Crpoenne u knaccupuKaus
OpPraHMYeCKUX COECTUHEHUN

YMeTh HCII0NIb30BaTh MPUOOPETEHHBIE 3HAHUS
Y YMEHUS B IPAKTUYECKON ICATEIHHOCTH U
[TOBCEITHEBHOM XKHU3HU.

Vmers OMPEACIIATh XapaKTEep KJIIACC U

COBepIHeHCTBOBaHI/Ie JIBI/I)KeHI/Iﬁ n CEHCOMOTOPHOT'O

Pa3BUTUS: Pa3BUTHE MEIKOM MOTOPUKHM M HaJbLEB PYK;
Pa3BUTHE APTUKYJIALUOHHON MOTOPHKH.

KOppeKLII/ISI OTACJIBHBIX CTOPOH IICUXUYCCKOM




XapakKTep CBOICTB OpraHnv4CCKuX COCAUHCHUA

YMeTh Ha3bIBaTh OpPraHn4eCKuc u
HCOPraHNYECKHUE BEIICCTBA.

VYMeTh COCTaBIIATh Ta6J'II/II_[BI I10 OITMCAHHIO

XAMHYECKHX BEIECTB M XUMHYECCKUX SBIICHUM.

NIEATEIILHOCTHA: KOPPEKIUS — pa3BUTUE BOCIPHUATHS,
MPENICTABICHUH, OIIYIICHUH; KOPPEKIUs — pa3BUTHUC
MaMsITH; KOPPEKIUI — pa3BUTHE BHUMaHUS; (HOpMHUPOBaHUE
00O0OIIECHHBIX TPEJICTABICHUN O CBOWCTBaX NPEAMETOB
(BeT, ¢opMa, BeNMYMWHA); PA3BUTHE IPOCTPAHCTBEHHBIX
MPEJICTaBIICHUI U OPUEHTALIMK; PA3BUTHE MPEJICTABICHUN O
BPEMCHH.

PazButue pasiiMyHbIX BHUJOB  MBIINUJICHUA:  PAa3BUTUC
HaI‘J'IﬂI[HO-O6pa3HOI‘O MBINIJICHUW A,

pa3BUTUE CIIOBECHO-JIOTMYECKOTO MBIILUICHUS (yMEHUC
BUJCTh W YyCTAHABIUBATH JIOTMYCCKHE CBS3H MEXKIY
MpeIMeTaMHt, SIBICHUSIMHA U COOBITHUSIMHU).

Pa3BuTHE OCHOBHBIX MBICIUTEIBHBIX OINEPALMA: Pa3BUTHE
YMCHHUA CpaBHUBATb, AHAJIUW3UPOBATL; PA3BHUTUC YMCHUSA
BBIICJIATE CXOACTBO M pa3jM4yhe IOHATHH; yMeHHe
paboTaTh MO CJIOBECHOW W THChMEHHOW WHCTPYKIIHAM,
AJIOPUTMY; YMCHUEC TNIAaHUPOBATh ACATCIIbHOCTD.

Koppexkuus HapymeHuil B pa3BUTHH SMOIIMOHAIBHO-
JUYHOCTHOH c(hephl: pa3BUTHE HHUIIMATHBHOCTH,
CTPEMIIEHHS JOBOJAUTH HAYaTOE JEJIO A0 KOHLA;
(dopMHpOBaHNE YMEHHsI ITPEOI0TIEBATh TPYTHOCTH;

YTIeBogopoas U uX
MIPUPOIHBIC HCTOYHUKH

VMeTh UCII0Ib30BaTh TCOPUTUYCCKUC 3HAHUSA
Ha IPaKTHUKE.

CoBepIIeHCTBOBAaHNE  JBM)KEHHUH W CEHCOMOTOPHOTO
PasBUTHS: Pa3BUTHE MEIKOW MOTOPUKH W HalbLEB PYK;
pa3BUTHE apTUKYJISILIMOHHONW MOTOPHKH.

Koppexkuus OTAEIBHBIX CTOPOH IICUXUYECKON
JIeSITENIbHOCTU:  KOPPEKUUs — Pa3BUTHUE BOCHPUSITHSA,
MpPEJCTABICHUH, ONIYIIEHUN; KOPPEeKIUs — pa3BUTHE

MaMsITH; KOPPEKIUSI — pa3BUTHE BHUMaHUs; (hOpMUPOBaHUE
0000IICHHBIX TPEICTABICHUA O CBOMCTBaX IMPEIAMETOB
(uBer, ¢dopma, BETMYMHA), Pa3BUTHUE IMPOCTPAHCTBEHHBIX
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MIPEJICTAaBICHNH U OpPUEHTALIMHU; Pa3BUTHE TPEACTABICHUN O
BpPEMEHH.

PazButue pasiiMyHbIX BHUJOB  MBIINUJICHUA:  PAa3BUTUC
HaFJ'IHZ[HO-O6p8.3HOFO MBIIIJICHU A,

Ppa3BUTUC  CJIOBECHO-JIOTMYCCKOI'O0  MBIIIJICHUA (yMeHI/IC
BUAETb W YCTAaHaBJIMBATH JIOTUYECKUE CBA3U MEXKAY
npeaMeTamMu, ABJICHUIMU U CO6I:ITI/I$IMI/I).

Kucnoponoconepxariue u
a30TOCOJIepIKAIIHC
OpraHUYeCKUe COCAMHEHUS

Vmers yCTaHaBJIMBATb B3aUMOCBA3b MEXKIY
CTPOCHHEM U CBOMCTBaAMH BCIICCTB.

Pa3BuTre OCHOBHBIX MBICIUTEIBHBIX onepaunﬁ: Pa3sBUTUC
YMEHHUSI CPaBHUBATh, AHAIU3UPOBATH; Pa3BUTHE YMEHUS
BBIACIIATL CXOACTBO W pa3jivnyuc HOHﬂTHﬁ; YMCHHEC
paboTaTh MO CIIOBECHOW W THCHMEHHOW WHCTPYKIHAM,
AITOPUTMY; YMEHHE IUIAHUPOBATh €S TEIbHOCTb.

Koppexkuus HapymeHuil B pa3BUTHH SMOLIMOHABHO-
JMYHOCTHOH c(hephl: pa3BUTHE HHUIIMATHBHOCTH,
CTPEMJICHHMS JOBOJUTH HAYATOE JEJI0 10 KOHIIA,
(dhopMHpOBaHUE YMEHUSI ITPEOJI0JIEBATh TPYTHOCTH

14 4

Opranuyeckas XUMUS 1
0011ecTBO

Koppexuus — pa3Butue peuu: pa3BuTHe HOHEMaTHIECKOTO
BOCIIPUSITHS;  KOPpPEKLMsl  HapylIeHUH  YCTHOM W
MMUCBMEHHON pEYN; KOPPEKLUUS MOHOJOTMYECKON pedw;
KOppeKLUsl JUAJOTUYECKOM pedH; pa3BUTHE JIEKCHKO-
IrPaMMaTHYECKUX CPEJICTB SA3bIKA.

Koppexknus 3purensHoi ¢ynkimm: KoppekinorHo-
pa3BUBAIOILUE 3aJaHNs1, HAIPABJIEHHbIE Ha ()OPMHUPOBAHHE
3pUTENBHON (HDYHKIIUU

Hroro:







Kanennapno-temaruueckoe mianupoBanue. 10 Kiaccsl.

No Paznen nporpammel. Tema ypoka OCHOBHOE COJIep:KaHue ypoKa flata 1o
[UIaHY
1 Beenenue. [Ipenqmer opraHuueckoil XUMUH 05.09
TexHnKa 0€30MIaCHOCTH
2 OCHOBHBIE TTOJIOKEHUS TEOPUU XUMHUUECKOTO Teopust CTpOeHHS OPTaHNYECKOTO COCTUHEHHS. Y TIICPOHBINA CKETIET. 12.09
CTpOEHMSI OPTaHWYECKHX COCIMHEHNI
3 [IpenenpHbIe YIIIEBOJOPOBI . AJNKAHBI. [IpupoausIif ra3. Ankanbl. XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUMYECKHUX 19.09
coequHeHui. HoMeHkaTypa OpraHmueckux COeIMHEHUN.
4 (AJIKaHBI AJIKeHBI, TUCHBI, aAIKUHBL. Kiiaccupukaiys opraHnieckux coequaeHnii. Homenknarypa 26.09
OpraHuYIecKuX coenquHeHNH. CTpyKTypHast H30MepHsl.
5-6 HenpenenbHbie yIIeBOAOPOIABI AJIKSHBI. 03.10
10.10
AnkagneHsl. Kayayku 17.10
AJTKHHBI XUMHUYECKUE CBOMCTBA OCHOBHBIX OPraHUYECKUX COCIUHEHUM 24.10
9 [ApoMaTHYeCKHE YTIEBOIOPOAbI, MK apEHbI Crpoenne apeHoB. HomeHKkIaTypa, n3omepus, Gpusndeckue cBoicTa Oensosa u ero romosioros.  (07.11
[Tonyuenne apeHoB. XuMHUYecKHe cBoMcTBa. [IpuMeHene 6eH3051a U ero roMoJIOToB
Homenkiartypa, u3oMepus, pu3nieckue CBOWCTBa OEH30I1a 1 €ro roMoJoroB. [lony4enue apeHoB.
Xumuueckue cBoiicTBa. [IpuMmenenue 6eH3051a 1 €ro TOMOJIOTOB
10 [IpupoJHEII 1 Oy THBIN Ta3. ATTKaHbI 14.11
ATIKEHBI
ATTKaIMeHBI
11 HedTs 1 cioco0rI ee epepadoTku AJIKUHBI 21.11
ApeHbl
['enetnueckas cBs3p O.C.
12 KaMeHHBIH yTosb U ero epepadboT Ka Pemenue 3ana4 u ynpaxxHeHU . 28.11
BBITIOJTHEHHE YIPAKHEHNH
13 [ToBTOpEeHUE 1 00600IIEHNE TecTupoBaHue, pelieHue 33729 U BHIMOJTHEHNE YIIPAKHEHUH 10 TeME. 05.12
14 KontponbHas padora 1 mo teme «Teopus 12.12

CTPOCHUSA OPraHUICCKUX COGHHHGHHﬁ.




'YT1eBO10pOIBI»

15-16 OIHOATOMHEIE CIHPTHI ODyHKIIMOHANBHAS Tpymnma cnupToB. CTPOCHHE U CBOWCTBA. 19.12
26.12
17 MHOTOaTOMHBIE CITUPTHI 09.01
18 deno. CrtpoeHne MoJeKybl Gperona. [IpinanHa, 00ycnoBiIrBaomas XapakTepHble CBOCTBa MoNleKy sl (16.01
(enona. Kitaccudukauus, HOMEHKIaTypa, U30Mepust, pU3ndecKue CBOHCTBA (EHOIIOB.
Xumnueckue cBoiictsa. [loixyuenue u npumenenune deHonos. KauecTBeHHas peakuus Ha EHOI.
XuMHUYecKoe 3arps3HeHHEe OKPYKaIOIeH Cpeibl ¥ ero MoCcieACTBY .BrioaHeHne ynpaxxHeHUH.
Pemenue 3anay. CocraBieHue Lenei npeBpalieHui.
19 AJBIICTAABI I KETOHEL. CTpoeHne, HOMEHKIIATypa, H30MepHs, (PU3NUecKue cBoiicTBa kKapOoHOBHIX kucioT. Kapbonoseie (23.01
KHCJIOTHI B ipupoe. [Tomydenne kapOOHOBBIX KACIOT. OTIENbHBIC IPEACTABUTEIH U X
3Ha4YCHHE. KAPOOHOBBIX KHCIOT. XUMHYECKUE CBOMCTBA
20 KapOOHOBBIC KUCIIOTHI. 30.01
21 Crnoxubie 3¢upsl. JKupsi CtpoeHne cIIoXHBIX d¢upoB. CroxHbIe 3QupH B ipupoae u TexHuke. Coctas, kinaccudpukamms, (06.02
CBOMCTBA, IPUMEHEHHE U TIOJTyueHUe XUPOB. [IoHATHE O MbLIax.
22 YrneBos YrineBopl, nx kinaccupukanus u 3HaueHne MoHo3bl. [110k03a 1 ppyKTO3a — BakKHEHIIHe 13.02
MpeJCTaBUTENIN MOHOCaxapuaoB. CTPOCHHE MOJIEKYIIBI TIIFOKO3bl. XUMHYECKIE CBOWCTBA
TITFOKO3EI Kak OM(YHKIMOHATIBHOTO coenuHeHus. [IpiMeneHne Timoko3sl. Caxapo3a — BayKHEHIITHIA
mucaxapu
23 AMUHBI 'YyeOHbie MOMYJIN: CIIUPTHI, (HEHOJIBI, aJIbJACTHU/IbI, KAPOOHOBHIC KUCIIOTHI, YIJICBOIBI. 20.02
24 AMUHOKHCITOTHI. benku. 27.02
25-26 ['eHeTHUECKas CBSI3b MEXY KilacCaMU 06.03
OpraHUYEeCKHUX COCTUHECHUH. 13.03
27 [IpakTraeckas padora Nel «neHTHUKATISL Kucnopoaconepxarie opraHnIecKue COeIHHEHHS 20.03
OpraHHYecKuX
28 [loBTOpEHHE U 0000IICHIE 03.04
29 KontponbHas padora Ne2 10.04
«Kucnopozacoaepkalue opraHu4ecKue
COCAMHEHUS. COCIMHEHUI.
30 brorexHoaorus HyxnennoBblie kuciioTsl - BMC, siBisitoniyiecss COCTaBHON 4acThO KJIETOUHBIX SIAEp U 17.04




[NTOIIIa3MBbI, X OTPOMHOE 3HAa4UCHHUE B JKU3HeAeaTebHOCTH KiIeTOK. Coctas u crpoenne JJTHK n
PHK, cxoncTBa u pasnuuusi. YpOBHH OpraHU3alui CTPYKTYpPhl HyKIEUMHOBBIX KUCIOT. [IpuHiun
KOMIUIEMEHTApPHOCTHU. «['€HETHYEeCKHI KOI».

31 Kiaccudukanms nonumepos. VickyccTBeHHbIC KirroueBble MOMEHTBI TeM «AMHHBL. AMUHOKHCIIOTHI. benkny. HykiienHOBbIE KUCTIOTHI 24.04
[IOJIMMEDBI. ["enernueckas cBs3b O.C.Pewenne 3a1a4 u ynpaxHeHHH.

32 CHHTETHYECKHE TTIOTUMEPHI A30TCOAEpIKaIIie OpraHNIecKue COCTNHEHNUS 08.05

33 [TpakTryeckas padbora 2 Pacro3naBanue [TonsTue o pepmenTax Kak o GHOKaTanu3aToOpax. 15.05
[1acTMacc ¥ BOJIOKOH.

34 [ToBTOpeHue 1 0000MIeH e 3HAHHH 33 KypC 22.05

OpraHH‘IeCKOﬁ XUMHUHA




JIner koppekTHPOBKH padoyeii NporpaMmbl

Ne ypoka JlaTa no miany Hdara no ¢axkry Tema IIpuunna Cnoco0d
(mo KTII) (mo KTII) KOPPEKTUPOBKM * KOPPEKTUPOBKM **

*Hanpumep: Kapanmun, Akmupoeanuuwiii 0ens, Ilpazonuunwiti oens 00.00.0000 u m.n.

**Uz nynkma 5.3 Ilonooscenusn. Hanpumep: npumenenue OuCmavyuomHulx popm o00yYeHus, npumeHeHus Gopm 6HeYpOUHOU OessmelbHOCmU,
Ynnomuenue yuebnoco mamepuana u m.n.
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