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MNOACHUTEJIBHASA 3AIIMCKA
Hannas  pabouass mporpamMma  peaiusyercds B ydyeOHUKE IS

oO1eo6pa3oBarenbHbIx opranuzanuii aBTopoB I'. E. Pynasutuca, ©. I'. ®enpamana
«Xumus. 10 kmacey.

Pabouas nporpamMma ocBemaer cojep:kanue o0yuyeHust xumuu B 10 kiacce
00111e00pa3oBaTeIbHBIX Opranu3anuii. IIporpamma paccuntana Ha 7049 (2 4 B
HEJICITIO).

Pabouas mporpamma 1mo XMMHUH COCTaBJIEHa HA OCHOBE:

. dbyHIaMEHTaIBbHOTO s/ipa 00111ero 0opa3oBaHus;

. denepanbHOTO TOCYJapCTBEHHOTO 00pa30BaTENbHOTO  CTaHIApTa

cpeaHero oo1iero 0opa3oBaHus;

® MporpaMmel padBuTHUA YHUBCPCAJIbHBIX y‘le6HBIX ﬂCﬁCTBHﬁ;
® mporpaMmMbl AYXOBHO-HPABCTBCHHOI'O PA3BUTHUA W BOCIIMTAHHA
JJMYHOCTH.

N3yyenue XxuMu# Ha YpOBHE CpeIHEro 00Iero 00pa3oBaHus HAMPaBIECHO HA
JTOCTHXKEHHUE CIEAYIOMIUX TENeH:

. OCBOCHHME 3HAHUN O XUMHYECKOW COCTaBISIONIEH €CTECTBEHHO -
HAYYHOU KapTHUHBI MUPA, BAKHEUIINX XUMUUYECKUX MOHSATHUAX, 3aKOHAX U TEOPUSIX;

. OBJIaJICHUE YMEHUSIMU TPHUMEHSATh TIOJYYCHHbIE 3HAHUS IS
O00BSCHEHUS Pa3HOOOPA3HBIX XMMHUYECKUX SIBICHHN U CBOMCTB BEIIECTB, OIECHKH
pOJIM XUMHUU B Pa3BUTHU COBPEMEHHBIX TEXHOJOTUHA M TOJYyYECHHUH HOBBIX
MaTepuasoBs;

. pa3BUTHE TO3HABATEJIBLHBIX HMHTEPECOB UM  HHTEIUIEKTYaJIbHBIX
CIIOCOOHOCTEH B TIPOIIECCE CAMOCTOSITEIBHOTO MPUOOPETCHHSI XUMHUECKUX 3HAHUN
C HCIOJB30BAHUEM PA3IMYHBIX HWCTOYHUKOB WH(GOpPMAIMU, B TOM YHCIIE
KOMIBIOTEPHBIX;

. BOCIIUTaHHE YOEKAEHHOCTH B MO3UTHUBHON POJIM XMMHHU B KH3HU
COBPEMEHHOT'O 00IIeCTBa, HEOOXOAMMOCTH XHMHUYECKH TPAMOTHOTO OTHOIIEHUS K
CBOEMY 3/10POBBIO U OKPY’KaIOLIEH Cpese;

. NPUMEHEHHE TMOJYYEHHbIX 3HAHUM M YMEHUM sl 0e30MacHOro
WCIIOJIb30BaHUsl BELIECTB W MaTEpUAIOB B OBITY, CEIbCKOM XO3SIMCTBE U Ha

IIPOU3BOACTBEC, PCIICHUSA ITPAKTUYCCKUX 3a/1a4 B HOBCGI[HGBHOﬁ KHU3HU,



NPENYNPEKIACHUSA BICHUM, HAHOCALIUX BPEJ 30POBbIO YEIIOBEKA U OKPYKAIOILIEH
cpexe.

Pabouyas mporpaMmma 1mo XMMuu BKJIIOYAET BOCEMb Pa3eiioB.

1. [losicuuTenbHass 3amucKa, B KOTOPOM KOHKPETHU3UPYIOTCS —LEIH

oOmrero o0pazoBaHus ¢ y4€ToM crielu(PpUKr yueOHOro npeImMera.

2. OO61as xapakTepucTHKa yueOHOro npeaMera.

3 Onucanue Mecta Kypca XMMUHU B y4eOHOM ILJIaHE.
4, Pe3ynbpTaThl OCBOEHUS Kypca XUMUHU.

5 Conepxanue yueOHOTo nmpeaMera.

6 [Inanupyemsble pe3yabTaThl 00yUYeHUsI.

7. TemaTrdeckoe MIaHUPOBAHUE C ONPECICHINEM OCHOBHBIX BHJIOB
y4eOHOMU JIeITEIIbHOCTH.

8. KMGH}I&pHO-TﬁM&TH‘I@CKOG IJIAaHUPOBAHUC.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA

Cpennee o6Omiee o00pa3oBaHMe — 3aKJIIOUUTENbHAs CTYNEHb OOIIETro
oOpazoBanusa. CojepkaHue cpemHero o0Iero oOpa30BaHMs HaNpaBICHO Ha
pelIeHue CIeaYIOMNX 3a/1a4:

. 3aBepiieHrne 0011e00pa3oBaTebHON MOJATOTOBKHM B COOTBETCTBUM C
3akonom «O06 oOpazoBaHuu B POy,

. peanuzamnusi  npeanpodecCHOHaIbHOTO  00mmero  oOpa3oBaHWs,
MO3BOJISIIOIIETO O0ECIIEYNTh MPEEMCTBEHHOCTh 00IIero u mpogeCcCHuOHAIBHOTO
o0Opa3zoBaHUsI.

Baxneitmeit 3amadeii oOydeHHsT Ha dTalle IOJYYCHHUS CPETHETo OOIIero
oOpa3oBaHus SABIAETCS TMOATOTOBKAa OOYYalONIUXCS K OCO3HAaHHOMY BBIOODY
JanbHEWIIero >Ku3HeHHoro myTu. OOydaromuyecs TOJDKHBI CaMOCTOSITEIHHO
MCITIOJI30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT MEATEILHOCTH B PEalbHOM JKU3HHU,
3a paMKaM¥ y4eOHOro Iporiecca.

['maBHBIE TIEHM CPETHETO OOIIETO 00pPa30BaHUS COCTOSAT:

. B (pOpMUPOBAHUU TEJTOCTHOTO MPEJCTABICHUS O MHUPE, OCHOBAHHOTO

Ha NMPUOOPETEHHBIX 3HAHUSAX, YMEHUAX U CIIOCO0aX JIESITEIIbHOCTH;



. B MpUOOpPETEeHHH ONbITAa TO3HAHMS, CAMOIIO3HAHUS, Pa3HOOOpa3HOi
TeSITeNbHOCTH;

. B IMOATOTOBKE K OCO3HAHHOMY BBIOOpY 0Opa3oBaTeIbHONM W
npo(eccuoHaIbHOM TPAEKTOPHUHU.

Oco6eHHOCThI0O O0y4YeHUsT XUMHHU B CPEHEW IIKOJIe SIBISETCS OIopa Ha
3HaHWs, TMOJYYCHHbIE MPH W3YYCHHH XUMHUU B 8—9 KiaccaX, MX pacIIUpeHHe,
yIIIyOJIeHUE ¥ CHCTEMaTH3aIusl.

B wu3yueHunm kypca XWMHHU OOJbIIas POJIb OTBOJUTCA XUMHUYCCKOMY
AKCIIEPUMEHTY, KOTOPBIN MPECTABICH MPAKTHISCKIUMH pabOTaMHu,

1a00paTOPHBIMU OTIBITAMH U AEMOHCTPAIIMOHHBIMU IKCTIEPUMEHTAMH.

B kauecTBe IIEHHOCTHBIX OpPHUEHTHUPOB XHMHYECKOTO OO0pa30BaHUs
BBICTYIIAIOT OOBCKTHI, M3ydyaeMbIe B Kypc€ XHMHH, K KOTOPBIM Yy OOYYaroniuxcs
GopMuUpyeTCsi IEHHOCTHOE OTHOIIICHUE.

OCHOBY TMO3HABaTEIbHBIX IIEHHOCTEH COCTABJIAIOT HAy4YHbIE 3HAHUS H
Hay4YHBIE METOIbI TO3HAHMSI.

PasBuTHe mMo3HABATENBHBIX IIEHHOCTHBIX OPHEHTAIMH COJEp)KaHUS Kypca

XHUMHHU I1I03BOJIACT C(i)OpMI/IpOBaTL:

. YBOKUTEIBHOE  OTHOIIEHWE K  CO3WAATEIBbHOW,  TBOPUYECKOM
TeSATCILHOCTH;

. MOHUMaHHE HEOOXOMMOCTH 37J0POBOT0 00pasa KM3HU;

. nOTpeOHOCTh B 0E€3YCIOBHOM BBHITIOJIHCHHWH TIpaBUiI 0€30MacHOro

WCITOJIb30BaHUS BEUIECTB B MMOBCEHEBHOMN KU3HU;

. CO3HATEIIbHBINA BRIOOP OyayIIel npodecCuoHaaIbHON ASATEILHOCTH.

Kypc xumum  oOnagaeT  BO3MOXKHOCTSMU it (popMuUpOBaHHS
KOMMYHUKATHBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX COCTABIISIOT MPOIECC OOIIEeHUs
Y TPaMOTHas Pe4b, CIOCOOCTBYIOIITHE:

. IPABIIBHOMY MCTIOJB30BAHUIO XUMHUYECKOW TEPMUHOJIOTHH;

. Pa3BUTHIO TOTPEOHOCTH BECTH JIMAJIOT, BBICIYIIMBATH MHCHHE
OTIITOHEHTA, Y4aCTBOBATh B IUCKYCCHUU;

. Pa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIPAXaTh U ApTyMEHTHPOBAHHO

OTCTanBaTh CBOIO TOYKY 3PCHUAI.



MECTO KYPCA XUMHUHU B YYHEBHOM IVIAHE

basucHplil y4eOHBIN IUIaH CpPEAHEHN IIKOJbl MPEAYCMaTPUBAET U3YUYECHHE
XMUMHH KaK Ha 0a30BOM, TaK U Ha YIIIyOJIEHHOM YPOBHE.

[IpumepHas mnporpamma cpeaHero ooOimero oOpa3oBaHUST 1O XUMHHU
COoCTaBjeHa U3 pacuy€Ta YacoB, YyKa3aHHbIX B 0a3UCHOM Yy4yeOHOM IUIaHE
o01ieoOpa3zoBaTeabHBIX Opranu3aiuii odmero oopazoBanus. B mporpamme yuteHo
25 % BpeMeHM, OTBOJMMOTO HAa BapUaTHUBHYIO YacThb MPOTPAMMBbl, COJIEpKaHHE

KOTOpO#l opMUpYyeETCs aBTOpaMU pabOUYUX MPOTPaMM.

PE3YJBbTATBHBI OCBOEHUSI KYPCA XUMHUHU

Ilpeomemnuie pezynomamal (6a306wvlii yposens):

1)  chopMHUPOBAaHHOCTH MPEACTABICHUI O MECTE XUMHUU B COBPEMEHHOM
HAyYHOU KapTHHE MHUpA; MOHUMAaHHUE POJIM XUMHUHU B (DOPMHUPOBAHUH KPYro3opa u
(GYHKIIMOHAIBHON TPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUs TPaKTUYECKUX 3a/1a4;

2)  BIaJEHUEC  OCHOBOIIOJIATAIONIUMHM  XMUMHYCCKHMH  TOHSATHUSIMH,
TEOPHUSMH, 3aKOHAMHU U 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XUMUYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

3)  BuaaeHue OCHOBHBIMU METOIaMHU HAy4YHOTO MO3HAHUS,
UCIIOJIb3YEMbIMHU B XUMUMU: HaOJII0ICHHE, OIHMCaHUE, U3MEpEeHUE,
AKCTIIEPUMEHT; yMEHHE o00pabaThiBaTh, OOBICHATH pPE3yJbTAaThl MPOBEAEHHBIX
OTBITOB U J€NaTh BBIBOJBI, TOTOBHOCTh M CIOCOOHOCTH MPUMEHSTH METOMbI
MO3HAHUS TIPU PEIICHUU TPAKTUISCKUX 3a]1a4;

4)  chopMHPOBAaHHOCTh YMEHHS J1aBaTh KOJHMYCCTBCHHBIC OICHKH U
MIPOBOJUTH PACUETHI O XUMUIECKUM (HOPMYJIaM U YPAaBHEHHSIM;

5)  BiameHue TpaBWIAMHU TEXHUKH O€30MACHOCTH TPH WCIIOITH30BaHUH
XUMHYECKUX BEIIECTB;

6) chopMuUpOBaHHOCTH YMEHHS KJIacCH(PUIMPOBATH OPTaHUYCCKUE
BEIIECTBA U PEAKITUU TI0 Pa3HBIM MPU3HAKAM;

7)  cOpMHUPOBAHHOCTH YMEHHWS OIMCHIBATh W Pa3IUYaTh H3YUCHHBIC

KJIaCChl OPraHUu4CCKUX BCUICCTB,



8)  chopMupoOBaHHOCTH yMEHUS JAeNaTh BBIBOJBI, YMO3AKIIOUCHHS U3
HAOMIOCHUM, XMMHYECKUX 3aKOHOMEpPHOCTEH, MpOTHO3UpPOBaTh CBOWCTBA
HEU3YYCHHBIX BEIIECTB M0 aHAIOTHH C U3yYCHHBIMU;

9)  chopMUPOBAHHOCTh YMEHHS CTPYKTYPHUPOBATHh M3YYECHHBIH MaTepHal
¥ XUMUYECKYI0 HH(POPMAIIHIO, MTOTy9aeMyI0 U3 Pa3HBIX HCTOYHUKOB;

10) chopMHpPOBAaHHOCTHL COOCTBEHHOW IO3UIMK 110 OTHOLICHUIO K
XUMHYECKOW HH(POpMAINH, MOTy4aeMOM U3 Pa3HbIX HICTOYHUKOB;

11) chopMHUPOBAaHHOCTH  yMEHHUS  AQHAIM3UPOBATH W OILCHUBATH
MIOCTIC/ICTBUSL TIPOM3BOJICTBEHHOW ¥ OBITOBOM JESATEIBHOCTH, CBSI3aHHOW C
nepepaboTKOW OPraHNUECKUX BEIIECTB;

12) oBnajeHWE OCHOBAMHM HAYYHOTO MBIILJICHHUS, TEXHOJIOTUEH

MCCIIEJIOBATEIHCKON U IPOSKTHOU JIEATEIHHOCTH,

13)  chopMHPOBAHHOCTH YMEHHS MPOBOIUTH OSKCIECPUMEHTBI pa3zHON
TUIaKTHYECKOW HAIIPABICHHOCTH;

14)  chopMHUpOBaHHOE yMEHHUS OKa3blBaTh IEPBYIO ITIOMOIIL IPH
OTpaBJICHUSAX, OXOrax U [JpYrux TpaBMaX, CBSI3aHHBIX C BEHIECTBAMU U
71a00paTOPHBIM 000PYI0BAHHUEM.

Memanpeomemmnbwie pe3yiomamol:

1)  chopMHUPOBAHHOCTH YMCHHUS CTABUTH IICJIU U HOBBIC 3a/1a4M B yuéOe u
MI03HABATEIBHOM JESITEIIbHOCTH;

2)  oBiazcHHe TpUEMAMHM CaMOCTOSITEIBHOTO IUIAHUPOBAHHS IyTeH
JOCTKEHUS TEH, YMEHUST BHIOUpaTh 3G (HEeKTHUBHBIE CIIOCOOBI penieHusl y4eOHbIX
Y TIO3HABATEIbHBIX 33/1a4;

3)  chopMUPOBAaHHOCTH YMCHHS COOTHOCHTH CBOM  JICWCTBUS C
TUTAHUPYEMBIMH Pe3yJIbTaTaMu;

4)  chopMHPOBAaHHOCTH YMEHHUS OCYIICCTBISATh KOHTPOJIb B IpoIecce
JOCTHKEHUS PEe3yNIbTaTa, KOPPEKTUPOBATH CBOU JICHCTBUS;

5)  cdhopMUPOBaHHOCTh YMEHHS OIICHHBATH NMPABUIHLHOCTH BBITIOJTHCHHS

y‘—Ie6HBIX 3aJga4d "u CcOOCTBEHHBIC BOBMOKHOCTH UX PCUICHUA,



6)  chopMHUPOBAHHOCTP YMEHHS aHAIM3HPOBATH, KIACCU(DUIIUPOBATS,
0000111aTh, BBIOMPATh OCHOBAaHUA M KPUTEPUM JJIsl YCTAHOBJICHMS] IPUYHUHHO-
CJIeJCTBCHHBIX CBS3CH;

7)  cOpMHUPOBAHHOCTH YMEHHUS MNPUOOPETaTh M TPHUMEHSATH HOBBIC
3HAHMSI,

8)  chopMUPOBAHHOCTH YMCHHS CO3[aBaTh IMPOCTCHUIINE MOJICIIH,
UCIIOJIb30BaTh  CXEMbI, TaOJMIbl, CHUMBOJBI I PEIICHUS YYEOHBIX H
NO3HABaTEIbHBIX 33]1ay;

9)  oBiaJcHHE HAa BBICOKOM YPOBHE CMBICIIOBBIM UYTECHHEM HAayYHBIX
TEKCTOB;

10) cdopmupoBaHHOCTh yMeHHS 3()(HEKTUBHO OPraHU30BBIBATH Y4eOHOE
COTPYIHUYECTBO U COBMECTHYIO JESTENBHOCTh, padOTaTh WHAUBUIYAIbHO C
y4€TOM OOIINX UHTEPECOB;

11) chOpMHUPOBAHHOCTh YMEHHS OCO3HAHHO HCIOJIBb30BATh PCUCBBIC
CpEeIICTBAa B COOTBETCTBHUU C 3aJjladaMU KOMMYHHUKAIIUU;

12)  BBICOKHI YPOBHS KOMIIETEHTHOCTH B 00JacTH nucmoib3oBanus KT,

13)  chopMHUPOBAHHOCTDH IKOJOTHUECKOTO MBIIIICHUS;

14)  chopmupoBaHHOE YMEHHUS TMPUMEHATh B I[03HABATEIHLHOMH,
KOMMYHUKAaTUBHOW U COIMATIBHOW MPAKTUKE 3HAHUS, MOTYYCHHBIC NMPU W3YUCHUHU

peaMeTa.

JIuunocmmuuie pezyromamor:

1)  chopMHPOBAaHHOCTH TIOJOKUTECIBHOTO OTHOIICHUS K XHMHH, YTO
00yCIIOBITMBAET MOTHBAIIMIO K YI4EOHOU JeATEIHLHOCTH B BRIOpaHHOU cepe;

2)  cOpMHUPOBAHHOCTbL YMEHHUS peIiaTh MPOOJEMBI IOMCKOBOTO U
TBOPUYECKOTO XapaKTepa,;

3)  chopMUPOBAHHOCTH YMEHUS MPOBOJIUTH CAMOAHAIH3 U OCYIICCTBIISTh
CaMOKOHTPOJIb ¥ CAMOOIIEHKY Ha OCHOBE KPUTEPHUEB yCIICITHOCTH;

4) c(hopMUPOBAaHHOCTH TOTOBHOCTH CJIEJIOBATh HOpMaM MPUPOJIO - U

3JI0pPOBBCOEPETAIOIIETO MOBEICHHUS;



5)  chopMUPOBAHHOCTh  INPOYHBIX  HABBIKOB, HANPaBICHHBIX  Ha
caMOpa3BUTHE Y€pe3 CaMO0Opa30BaHMUE;
6)  chopMUPOBAHHOCTH  HABBIKOB  TPOSIBICHUS  IO3HABATEIbHOU

HWHHUIIWUAaTUBBI B y‘I€6HOM COTPYAHHUYCCTBC.



YUYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE 110 XUMHUU

10 kaacc
Ne Tema Koun4yectBo HH}?J::;;E:E;’:‘H IMpakTuyeckas 3aver
nn 4acoB paGora pabota
1 | Tema 1. «TeopeTndeckue
OCHOBBI OPraHUYECKOU 5 +
XUMHN
2 | Tema 2. «IlpenenvHbie 5 + +
YTI€BOAOPOIbI (AJIKAHbI)»
3 | Tema 3. «HenpenenpHbIc 10 + +
YTJIEBOJIOPOJIBI»
4 | Tema 4. «KApoMaTtrueckue 4
YTJIEBOJIOPOJIBI (APEHBI)»
5 | Tema 5. «ITpupoaubie +
UCTOYHUKHU 3
yTII€BOJAOPOIOB
6 | Tema 6. «CiupThI 1 5
(heHOTBI»
7 Tema 7. « AnbIETHIBI, +
KETOHBI U KapOOHOBBIE 8 + +
KHUCIIOTBI»
8 | Tema 8. «CnoxHbIe 5
aupsl. XKupbn»
9 Tema 9. «YrneBoan» 8 +
10 | Tema 10.
«A30TCoaepIKaIne 10 +
OpraHUYecKHe
CO€JIMHEHUSD)
11 | Tema 11. «Xumus 5 +
OJIUIMEPOBY
Hroro: 70 1 6 5




OcHoBHoOe coaep:kaHue nporpammsl 10 Kiace

(2 yaca B Heneno; Bcero /0 yacoB)

Tema 1. «TeopeTnyeckne OCHOBbI OPraHNYECKO XUMHUM» (5 YacoB)
PopMHUPOBAHUE OPTaHUYECKON XUMUHN KaK HayKu. OpraHn4ecKUe BEIECTBa.
Oprannueckas xumus. Teopus  CTpOEHUS  OPraHMYECKUX  COECIAMHEHUU
A.M.bytnepoBa. CtpykrypHas wuszomepus. Homenkimartypa. 3Haue€HHE TEOpUU
CTPOCHUsSI OPraHUYECKUX COCIUHEHUM.
DNEKTPOHHAsI NPUPOAA XUMHUYECKUX CBSI3€M B OPraHUYECKUX COEAUHEHUSX.
CrniocoObI pa3pbiBa CBsI3€i B MOJIEKYJIaX OPTaHUYECKHUX BEIECTB.

Knaccudukanuys opraHM4ecKux CoequHEHUM.

YriaeBoxopoanl (23 yaca)
Tema 2. «IlpeaebHbIe YIJIeBOAOPOAbI (AJKAHBI, HHKJI0AJIKaAHbI)» (6
4acoB)

DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE AJIKAaHOB. [ OMOJIOTHMYECKUI
psan. Homenknarypa u uzoMmepus. usznyeckue 1 XMMUYECKHE CBOMCTBA AJIKAHOB.
Peakunn 3amemenusi. llonmyyeHue W mnpuMeHeHUE ankaHoB. LluKioankaHbl.
Ctpoenne Monekys, romosioruueckuil psa. Haxoxaenue B pupoae. @uzndeckue

U XUMHUUYECKHUE CBOMCTBA.

Tema 3. «<HenpenesbHble yriesogopoansd» (10 uacoB)

AJNKeHbl. OJIEKTPOHHOE M MIPOCTPAHCTBEHHOE CTPOEHUE  AJKEHOB.
I'omonornuecknii psan. Homenkmarypa. WM3omepusa. Xumuueckue CBOMCTBA:
peaKUUK OKUCIIEHUs, IPUCOECIUHEHHUS], ToauMepu3anuu. [IpaBuno MapkoBHHKOBA.
[lonyuenne wu npuMeHeHHe ainkeHOB. Aunkaauensl. CTpoeHue, CBOMCTBa,
npuMeHnenue. [Ipupoansiii kaydyk. AJNKUHBIL. DJEKTPOHHOE W MPOCTPAHCTBEHHOE
cTpoeHue aunetwieHa. ['omomorm u um3omepol. Homenkiarypa. ®usnueckune u

xumuudeckue ceorctra. [lomyuenue. [Ipumenenue.

Tema 4. cKApoMaTHUYeCKHe yIJIeBoAOPOabI (apeHbl)» (4 yaca)



ApeHbl. DIeKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHue Oen3ona. zomepus u
HOMeHKIaTypa. dusmyeckue M XuUMUYECKHE CBOMCTBa OeH3osa. ['omoisoru
O6enzona. OCOOEHHOCTM XWMHMUYECKUX CBOMCTB O€H30Ja Ha MpPHUMEpPE TOJyoJa.
['eHeTtndeckast CBSI3b apPOMATHYECKUX YTJIEBOJIOPOAOB C JAPYTUMHU KJaccamu

YIJIEBOIOPOJIOB.

Tema 5. «[IpupoaHbIe HCTOYHUKH YTJIEBOIOPOAOB» (3 yaca)
[Tpuponnsiii ra3. IlonytHeie HeTsHBIE Ta3bl. HedTh U HEPTENPOTYKTHI.
Ouznyeckue cpoiictBa. CrnocoObl  mepepabotku. Ileperonka. Kpekunr

TEPMUYECKUHN U KATATUTUYECKHUN.

Kuciopoaconepskamue opranndeckue coeHeHus (27 4acoB)
Tema 6. «CriupThbl 1 peHoJIBI» (6 YacoB)

OpHoatomHbIe npeAenbHbie cUpThl. CTpoeHrue MOJIeKyJ, (PYHKIIMOHAIbHAS
rpynna. M3omepus u HoMeHkimarypa. BomopomHas cps3b. CBoiicTBa 3TaHOIIA.
@U3N0IOrMYecKoe JCHCTBUE CIIMPTOB HAa OpraHusM uesoBeka. [lomydeHue u
IPUMEHEHHUE CIIUPTOB. ['eHeTnyeckas CBA3b MPEACIBbHBIX OJJHOATOMHBIX CIIUPTOB
C yIJI€BOAOPOJAMH. MHOIOaTOMHBIE CHUPTHL. OTHICHIVIMKOJb, TJIMIEPHH.
CgolicTBa, NpUMEHEHHUE.

®enonel. Ctpoenne moinekyinbl (enona. CpoiicTBa (eHona. TOKCHUYHOCTD

deHomna u ero coenunenuit. [l[pumenenue enona.

Tema 7. «Anbaernanl, KeToHbl. KapooHoBbIe KHCI0THD (8 YacoB)
Anpaerunsl. CtpoeHue MoJekyinbl (QopMmanpaeruna. DOyHKIUOHATHHAS
rpynmna. M3omepuss u HoMeHkinatypa. CBolictBa anbaernnoB. dopmanpiaerug u
aleTaabJeruj: MOJyYEeHUEe U NpUMEHEHHE. AIIETOH — MpPE/ICTABUTENb KETOHOB.
Crpoenue Monekysl. [Ipumenenue.
OnHOOCHOBHBIE MpeaeabHble KapOOHOBbIe KUCIOTHL. CTpOeHHE MOJIEKYIL.
OyHKUMOHANBbHAS rpynna. M3oMepus u HoMeHknaTypa. CBoiicTBa KapOOHOBBIX

kuciot. Peakuus srepudukanuu. [lonyuenre kapOOHOBBIX KUCIOT U MPUMEHEHUE.



KpaTKI/Ie CBCACHHUA O HCIIPCACIBbHBIX Kap6OHOBBIX KucjoTax. ['eHeTudeckas CBSI3b

KapOOHOBBIX KHUCIIOT C IPYTUMU KJIacCaMU OPTaHUYECKUX COCTMHEHUH.

Tema 8. «Cioxusble 3¢upsl. ZKups» (5 yacoB)
CnosxHble 3QuUpbl: CBOWCTBA, MOJTyYeHUe, npuMeHeHue. JKupsbl, cTpoeHue
xupoB. JKupsl B npupoze. CpoiictBa. [IpumeHenHue.
Moromue cpenctsa. IlpaBuna 6e3omacHoro oopaieHuss co cpeacTBaMu

OBITOBOI XUMMUH.

Tema 9. «YrieBoab» (8 uacos)

I'moko3za. Crtpoenue monekynbl. Ontuyeckas (3epkajbHas) H30MEpHS.
duznueckue CBOMCTBA W HaxoxJacHue B npupoae. l[Ipumenenune. Ppykrosza —
U30MEp TJIIOKO3bl. XHMMHYECKHE CBOMCTBAa TUtoKo3bl. IIpumenenue. Caxaposa.
Ctpoenne Monekyinbl. CBOWCTBA, MPUMEHEHUE.

KpaxmMan wu wmemnwono3a — TMPEICTaBUTENN MPUPOIHBIX IOJIHUMEPOB.
®usnueckue U XuMuueckue cpoiicTBa. Haxoxnenue B npupone. llpumenenue.

AHGT&THOG BOJIOKHO.

Tema 10. «A3oTcoaep:kaimue opranndeckune coexnnenus» (10 yacos)

Amunbl. CtpoeHue moinekyn. AMuHorpynna. dusnueckue U XUMUYECKUE
cBoiicTtBa. CTpoeHue MosieKybl aHuinHa. CBolicTBa aHWIMHA. [[pumeneHue.

AMHHOKHUCTOTHL. M30Mepus u HOMeHknaTypa. CBoWcTBAa. AMHHOKHCIOTHI
Kak am(poTepHbIe OpraHnueckue coenunenus. [Ipumenenue.

I'eneTnyeckass CBSI3b AMHHOKHUCIOT C JAPYTMMH KJIAacCaMH OPraHUYECKUX
COCIMHEHU.

benku — mnpuponnsie monumepsl. CoctaB U cTpoeHue. Duznyeckue Hu
XUMuueckue cBorcTra. [IpeBpalienust 0eKoB B OpraHu3Me. Y ClieXu B U3yUeHUU U
cunteze OenkoB. [lomstTme 00  a30TcomepKamUX  TETEPOIUKINYECKUX
coeaquuenusx. [lupunun. [Tuppoin. [lupuMuanHOBBIE 1 MyPUHOBBIE OCHOBAHUA.

HyknenHoBBIE KHCIIOTBI: COCTaB, CTPOCHHE. XHUMUS U 3J0POBbE YEIOBEKA.

JlexapctBa. [IpoGiemsl, cBsI3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX MTPENapaToB.



Tema 11. «Xumusi noiumepon» (5 yacoB)

[loHsiTHE O BBICOKOMOJIEKYJSPHBIX COeAMHEHUSX. CTpoeHHE MOJIEKYJI.
CrepeoperysipHOE U CTEPEOHEPETYISIPHOE CTpoeHUE. OCHOBHBIE METObBI CUHTE3A
nonumepoB.  Knaccudukanuss mnactmacc.  TepMmoruiacTUyHbie  TOJUMEPHI.
[Honmustunen. Ilonmunponunen. TepMomIacTUYHOCTh.  TepMOPEaKTUBHOCTb.
Cunrernyeckue kayuyku. CTpoeHue, CBOICTBa, MOJIyYE€HHE M MPUMEHEHHUE.
Cunrerndeckue BojokHa. Kanpon. JlaBcaH.

O600611eHNE 3HAHUH IO KYpCY.

INJIAHUPYEMBIE PE3YJIBTATBI OBYUEHUSA

B pesynbTate u3ydeHus ydeOHOTo npeameTa « XUMHEs Ha YPOBHE CPEIHETO
o01rero oOpazoBaHusi Ha 0a30BOM YPOBHE 8blN)CKHUK HAYYUMCSL:

- packpbIBaTh Ha MPUMEPAX POJIb XUMHHU B (POPMUPOBAHUHT
COBPEMEHHOW HAyYHON KapTHUHBI MUpPA U B MPAKTUYECKOU JESTEIHbHOCTU
YeJI0BEKa;

- JIEMOHCTPUPOBATH HAa MPUMEpax B3aUMOCBS3b MEXKy XUMUEH U
JIPYTMMH €CTECTBEHHBIMH HayKaMHu;

- pacKphIBaTh Ha MPUMEPaAX MOJOKEHUS] TEOPUU XUMHUUECKOTO
ctpoenus A. M. bytneposa;

- 0OBSICHATH IPUIMHBI MHOTOOOpA3Hsl BEIIECTB HA OCHOBE OOIIHX
MIPEICTaBICHUN 00 UX COCTaBE M CTPOCHUH;

- IIPUMEHSATH PABUJIA CHCTEMATUYECKON MEKTYHApOHOM
HOMEHKJIATYphI KaK CPEICTBA PA3IMUCHUS U UICHTU(DHUKAIIUN BEIIECTB MO MX
COCTaBY U CTPOCHUIO;

- COCTAaBIIATh MOJICKYJISIPHBIE U CTPYKTYPHBIE (DOPMYITBI OPTaHUIECKIX
BEIIECTB KaK HocHuTeNel HH(GOPMAITMN O CTPOCHHUH BEIIECTBA, €T0 CBOMCTBAX U
MPUHAIIICKHOCTH K OTPEJEIEHHOMY KJIacCy COSINHEHUH;

- XapaKTeprU30BaTh OPraHNUECKHUE BEMIECTBA TI0 COCTaBY, CTPOCHHIO U
CBOMCTBaM, yCTaHABIIUBAThH PUIUHHO-CIIC/ICTBEHHBIE CBS3H MEXTY JAaHHBIMA

XapaKTCPpUCTHUKAMM BCIUICCTBA,



OPUBOAUTH IPUMEPHI XUMUYECKUX PEAKIIUH, PACKPBIBAIOIINX
XapaKTEepHbIE CBOMCTBA TUMTUYHBIX MPECTABUTENCH KJIACCOB OPTraHUYECKUX
BEILIECTB C LIEJIbI0 UX UICHTU(DUKAIUU U OOBSICHEHUS 00JACTH TPUMEHEHHUS;

- MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XUMUUECKUX PEaKIIUid HA
OCHOBE 3HAHMI O TUIAX XUMUUYECKOU CBSI3U B MOJIEKYJIaX PEareHTOB U UX
PEaKIIMOHHOM CIOCOOHOCTH;

- UCII0JIH30BaTh 3HAHUSI O COCTABE, CTPOCHUU U XMMUYECKUX CBOMCTBAX
BEIIECTB JIJIsl UX 0€30MaCHOT0 MPUMEHEHUS B IPAKTUYECKOM JIESITEIHLHOCTH;

- MPUBOAUTH IPUMEPHI IPAKTUUECKOTO UCIIOJIB30BaAHUS MPOTYKTOB
nepepadboTku HeTH U MPUPOTHOTO ra3a, BHICOKOMOJIEKYISPHBIX COCTMHEHUN
(monMATUIEHA, CHHTETHYECKOT0 KaydyKa, alleTaTHOTO BOJIOKHA);

- MIPOBOJIUTH OTBITHI TIO PACTIO3HABAHUIO OPTaHUYECKUX BEIESCTB
(rmunieprHa, YKCYCHOM KUCJIOTHI, HETIPESIbHbIX JKUPOB, TITIOKO3bI, KpaxMmala,
OCJIKOB) B COCTaBe MUILIEBBIX MPOTYKTOB U KOCMETHUECKUX CPEJICTB;

- BJIAJIETh TIpaBWJIAMH M IpruéMaMu 0e30MmacHO paboThI ¢
XUMUYECKIUMU BEIIECTBAMHU M JIA0OPATOPHBIM 000PYI0BAHUEM;

- IIPOBOJIUTH PAcUEThl HA HAXO0XKICHUE MOJICKYJISIPHOU (hOPMYIIBI
yTI€BOIOPO/Ia IO IPOIYKTaM CTOPAHUs U 10 €r0 OTHOCUTEIHFHOM TUIOTHOCTH U
MAacCCOBBIM JOJISIM DJIEMEHTOB, BXOAAIIUX B €I'0 COCTAaB;

- BJIAJIETh IIpaBUJIaMH 0€30TIaCHOTO OOpAIeHHS C €IKUMH, TOPIOYUMH 1
TOKCHUYHBIMHU BEIIECTBAMH, CPEIICTBAMHU OBITOBON XUMUH;

- OCYIIECTBIIATH TOMCK XUMHYECCKON HH(DOPMAITMH TI0 HA3BAHUSIM,

uaeHTUUKATOpaM, CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

KPUTHYCCKHU OIICHUBATh U HHTEPIPETHPOBATH XUMHUUYCCKYFO
nH(pOpMaINuIo, COACPIKAMIYIOCS B COOOIIECHHUIX CPEJICTB MacCOBOM nH(OpMaInH,
pecypcax HTepHETa, HAYYHO-TIONMYJISIPHBIX CTaThIX C TOUYKH 3PEHUS €CTECTBEHHO
- HAyYHOH KOPPEKTHOCTH B IIEJISAX BBISBJICHHUS OIMMOOYHBIX CYKICHUN 1
dbopMupoBaHUs COOCTBEHHOM ITO3UITUN;

- IPEACTABIATD ITYTH PEIICHUS TI00aTbHBIX TPOOIEM, CTOSIIUX IePeT
YEJIOBEUYCCTBOM (IKOJIOTHUSCKUX, SHEPIreTUUSCKUX, CHIPhEBHIX), M POJIb XHMHUU B

pELIEHUU 3TUX MPOOIIEM.



Buvinycknuk na 6a3060m yposHe nomyuum 603MOACHOCHb HAYUUNBCA.:

- WUTIOCTPUPOBATh Ha MPUMEpaX CTAHOBJIECHUE U 3BOJIIOLIUIO
OpraHMYeCKOM XMMHUHU KaK HAyKU Ha Pa3IMYHbIX HCTOPUYECKHUX ATanax eé
pa3BUTHS;

- UCIOJIb30BaTh METO/bl HAYYHOT'O [TO3HAHUS NP BHIMOJIHEHUU
MIPOEKTOB U Y4eOHO-UCCIIEI0BATEIbCKUX 3a/1a4 110 U3YYEHHUIO CBOMCTB, CIIOCOO0B
MOJIYYEHHSI M paCliO3HABAHMS OPTaHMYECKUX BEILECTB;

- YCTaHABIMBATh TEHETUYECKYIO CBSI3b MEXK/Y KJIACCAMH OPTaHUYECKHUX
BEUIECTB /JI1s1 000CHOBaHUS MPUHIUITUATBHON BO3MOKHOCTH TIOJTyUESHHUS
OpraHNYeCcKUX COECAMHEHUH 3aJaHHOTO COCTABA U CTPOEHUS;

- yCTaHABIMBATh B3AUMOCBSI3U MEXKIY (pakTaMu U Teopuen, MPUUIUHON
U CJIEJICTBUEM IIPU aHAJIU3€ MPOOJIEMHBIX CUTYalluid 1 000CHOBAaHUU

IMPUHHUMACMBIX peIIIGHI/Iﬁ Ha OCHOBE XMMHUYECKUX 3HAHUM.



TemaTuyeckoe MIIAHUPOBAHUE

Tembl, BXOAsIILIHE
B COJepKaHUe

OcHOBHOe cofep:KaHue 10 TeMaM

XapaKTepUCTHKA OCHOBHBIX BH/I0B 1eATEJIbHOCTH
Y4E€HHKA

npeaMeTa (Ha ypoBHe y4eOHBbIX AelCTBHI)
I'nasa I. Teopus Opranudeckasi Xumusi. Xumuaeckoe crpoeHue. | OObSICHATh, TOYEMY OPraHUYECKYI0 XUMUIO BBIJICIUIIU B
XUMHUYECKOTO Teopusi XMMHUYECKOTO CTPOEHUSI BEIIECTB. OT/AENBHBIN pa3aen xumud. [lepeuncnsats OCHOBHbIE
CTpPOEHUS VYraepoanslii ckenet. M3omepusi. I3omepsl. MPEANOCHUIKY BOSHUKHOBEHUSI TEOPUU XUMHUYECKOTO
OPraHN4YEeCKUX DHEPreTUYeCKue YPOBHU U MOTYPOBHH. CTpPOEHHUSI.
COEJIMHECHUM. DNeKTpOHHBIE OPOUTAIIH. S- DJIIEKTPOHBI U P- Paznuuath Tpy OCHOBHBIX THUMA YTJIEPOJHOIO CKEJIeTa:
[Ipupona 3neKkTpoHbl. CriuH 35ekTpoHa. CriapeHHbIe Pa3BETBJIEHHBIN, HE PA3BETBIEHHBIN U [IUKINYECKUM.
XUMHUYECKUX AIEKTPOHBI. DNEKTPOHHAS KOH(PUTYpALTHSL. OnpenensaTe HATUYUE ATOMOB YIiepo/ia, BOJAOPOAA U
CBA3EH. S4. I'paduueckue 51eKTpOHHBIE (POPMYIIBI. XJIOpa B OpraHMYECKUX BeulecTBax. Pa3nnyars MOHATHA
T-CBS3b, G-CBsI3b. METO/l BAJICHTHBIX CBS3EH. «AJIEKTPOHHAS 000JIOUKA» U «IJIEKTPOHHAS OpOUTAIIBY.
@ yHKIMOHAJIbHAS PYIIA. N300paxkath 2JIEeKTPOHHBIE KOHPUTYpAIIUU AaTOMOB
JMemoncTpanuu. OOpa3ibl OpraHUIeCKuX 9JIEMEHTOB 1-10 U 2-T0 IEPUO0B C TOMOIIBIO
BEILIECTB U MaTepuasioB. Mozaenn MOJIeKyJ AJIEKTPOHHBIX U TpaUUecKuX IMEKTPOHHBIX (POPMYIL
OpraHUYEeCKUX BellecTB. PacTBOpHUMOCTh OOBsICHATH MEXaHU3M 00pa30BaHUS U OCOOCHHOCTH G - U
OpraHUYEeCKUX BELIECTB B BOJE U HEBOJHBIX T - CBSI3EM.
pactBopurensx. [ImaBnenue, o0yrinuBanue u OnpenensTe NTPUHALIEKHOCTh OPraHUYECKOT0 BEIECTBA
TOPEHUE OPTAHUYECKUX BEIIECTB. K TOMY WJIM HHOMY KJIACCY 10 CTPYKTYPHOM (opMyIie.
I'nasa Il. [IpenenbHbIe YTIAEBOAOPOALI (AIKAHBI). OOBACHATH MPOCTPAHCTBEHHOE CTPOSHHUE MOJIEKYJ
[IpenenbHbIe Bo30OyxnénHoe  cocrosHue artomMa aJIKAHOB HAa OCHOBE MPEACTAaBICHUN 0 THOpUIU3ALUU
YIJI€BOIOPOAbl — | yruiepoaa. ['mbpuanszanus aTOMHbBIX opOutanei aroMa yriepoja.
aJKaHsbl. 64. opb6uTasneii. 'omonoru. ["'omonorndeckas N3roraBnuBaTh MOJIENIH MOJIEKYJ IKAHOB,

pa3HoCTh. [ 'OMoOJIOrnuecKkuit psi.
MexayHapoIHasi HOMEHKJIaTypa
OpraHu4Yeckux BemiecTs. Mzomepus
YIJIEPOJAHOIO CKeJeTa. Peakiuy 3aMenieHus

PYKOBOJCTBYSICh TEOPUEN XUMUYECKOTO CTPOCHUS
OpraHnYeCcKuXx BemecTB. OTIMYaTh TOMOJIOTH OT
n30MepoB. Ha3pIBaTh ajikaHbl MO0 MEXAYHAPOIHON
HOMEHKJIATypeE.




(rajoreHupoBaHUE), JETUIPUPOBAHUS U
M30MEpH3alNU alIKaHOB. LlenHble peakuu.
CB0oOOIHBIE paIUKAIIBI.
["ajloreHOnpOU3BOAHBIC ATIKAHOB.
JemoncTpanum. B3peiB cmecu MeTaHa ¢
BO3yXoM. OTHOLIEHUE AJIKAHOB K KUCJIOTaM,
111€JI049aM, pacTBOPY

nepMaHranara Kaiaus 1 OpOMHOM BOJIE.
JlabopaTopHblii onbIT. 13roToBienue
MOJIeJIEH MOJIEKYJI YIJIEBOJIOPOIOB.

CoCTaBIATh YpaBHEHUSI XUMUYECKUX PEAKLINN,
XapaKkTePU3YIOLNUX XUMUYECKUE CBOWCTBA METAaHa U €ro
TOMOJIOT'OB.

Pemate pacuérHble 3aauu Ha BHIBOJ (POPMYJIIbI
OpPraHUYeCKOro BELIECTBA.

I'masa lll.
Henpenensubie
YTJIEBOAOPO/IbI
(ayIKeHBI,
aJIKaJINCHBI U
ankuHsbl). 104.

Kpartnsie cBsa3u. HenpenenbHbie
yTI€BOAOPOIbI. AJTKEHBI. SP2-
I'ubpunmzanus. Iren (3TwieH). M3omepus
MIOJIOKEHUSL JBOWHOM CBS3U.
[IpocTpancTBEeHHAsI U30MEpUs
(ctepeonzomepusi). Peakiimu nmpucoeIuHEHUs
(ruapupoBaHUeE, TAIOTEHUPOBAHUE,
TUApATaIys), OKUCIEHUS U MOJIUMEpU3aluu

AJIKCHOB. BI)ICOKOMOJIGKYHHPHI)IG COCOIHMHCHUA.

KauecTtBeHHbIE peakuy Ha JBOMHYIO CBSI3b.
AJkanvieHsl (IUEHOBBIE YTIE€BOOPO/IbI).
JuBuamn (Oyramuen-1,3). M3omnpen (2-
meTrinoyTaauen-1,3). ConpskEHHbIC
NBOWHBIE CBA3U. Peakuu nmprucoennHeHns
(ramoreHupoBaHusl) U MOJUMEpPU3ALIUH
aJIKaJIMEHOB.

AuetuiieH (3TUH). MexKiaccoBasi U30MEpPHUSL.
sp-I'ubpuauzanus. Peakiiuu npucoeIMHECHUS,

OOBSCHATH MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJIBI
ATHJIEHA HA OCHOBE MPE/ICTABICHUI O THOPUAU3AIIUU
aTOMHBIX opOuTanei yriepoaa.

N300paxkath CTPYKTYpHBIE OPMYIIBI AIKEHOB U UX
M30MEPOB, Ha3bIBaTh AJTKEHBI IO MEXIYHAPOIHON
HOMEHKJIaType, COCTABIATh (POPMYIIBI AIIKEHOB 10 UX
Ha3BaHUSM.

[lepeyucnsaTh criocoObI MOTYyUYSHHS aTKEHOB U 00JIaCTH
UX PUMEHEHUS.

CocTaBiATh YpaBHEHUS! XUMUUYECKUX PEAKIUM,
XapaKTEePU3YIOIINX XUMHYECKHUE CBOMCTBA aJIKEHOB.
[lonmy4daTp 3TUIEH.

Jloka3pIBaTh HEMPENEIbHBIN XapaKTep ITHUIIEHA C
MOMOIIIbIO KAUECTBEHHON PEAKIIMU HA KPATHbBIE CBSI3U.
CocTaBiaTh ypaBHEHUSI XUMUUYECKUX PEAKIUM,
XapaKTEePU3YIOIIUX HEMPEIEIbHbINA XapaKkTep
aJIKaJIMEHOB.

OOBSACHATH SP- THOPUAN3ALINIO U TPOCTPAHCTBEHHOE




OKHCJICHUA U TOJTUMCEPU3aINHN AJIKMHOB,
AJIKCHOB.

JdeMmoncTpanuu. Moaenn MOJIEKyI TOMOJIOTOB

u uzomepoB. [lonyuenue aneruneHa
KapOuIHBIM criocoboM. B3zaumoeiictBue

AllCTUIICHA C PaCTBOPOM IICPMAHI'aHATA KaJIUA

u OpoMHOI BoJIoM. ['opeHue aneTuiieHa.
PaznoxeHue kayuyka nIpu HarpeBaHUU U
WCTIBITAHUE NTPOAYKTOB PA3JI0KEHUSI.

CTPOEHUE MOJIEKYJIbI ALIETUIIEHA, HA3bIBATH TOMOJIOTH
alleTWJICHA 10 MEKIyHAPOJHOW HOMEHKIIATYpE,
COCTaBJISITh YPABHEHUS PEAKIINI, XapaKTEPU3YIOIINX
XMMHUYECKUE CBOMCTBA allETUIIEHA

I'maBa IV. Apensl
(apomatuueckue

YTJIEBOAOPO/IbI). 44.

ApeHbl (apoMaTUUYECKHUE YTIIEBOJOPO/IbI).
benson. bensonpHOE KOIB1IO. TOMYyOII.
HN3omepus 3amecturenei.

Peakuuu 3amenienus (raJoreHUpoOBaHUeE,
HUTPOBAHUE), OKUCIICHHS U IPUCOECTUHEHUS
apeHoB. Ilectuuunel. ['eHeTnueckas cBs3b
apeHOB C IPYTUMH YTJI€BOJOPOJAMHU.
JdemoncTpamuu. ben3on kak
pacTBoputenb. ['opeHue 6eH3ona.
OTtHomenne 6eH301a K OpOMHOI BOJIE U
pacTBOpy MepMaHraHaTa Kajusl.
Oxkucrnenue ToyoJa.

OOBSICHATH 3JICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJIBI O€H30JIa.

N300paxaTh CTPYKTYpHYIO hopMyiy O€H3071a ABYMS
croco0amu.

OOBSICHATH, KaK CBOMCTBA O€H30J1a 00YCIIOBIICHBI
CTPOCHHEM €r'0 MOJICKYIIBI.

CocTaBisaTh ypaBHEHHUS PEaKlUid, XapaKTepU3YIOIINUX
XHUMHYECKHE CBOMCTBA OE€H30JIa U €r0 TOMOJIOTOB.

I'maBa V.
[Ipuponusie
HUCTOYHUKH U
nepepadboTKa

YIJIEBOAOPOIOB. 34.

[Tpuponnsrii raz. Hedts. [lomyTHBIE
He(TsHbIE Ta3bl. KaMEeHHBIN yTOb.
[leperonka nedTu. PextudukanmonHas
KoJIoHHA. beHsuH. JlurponH. Kepocus.
Kpexunr vedrenponykros. [Tupomnus.
JlaGopaTtopHsblii onbIT. O3HAKOMIIEHHUE C
o0Opa3iaMu IpoJIyKTOB HepTenepepaboTKu.

XapaKkTepu30BaTh COCTAB NPUPOJHOTO r'a3a U MOMYTHBIX
HE(TSHBIX TA30B.

XapakTepu30BaTh CIIOCOOHBI IepepadboTKH HEDTH.
OOBsICHATH OTIMYKE OEH3WHA MPSMON TIEPETOHKHU OT
KPEKUHT-O0€H3MHA.




I'maa VI. Ciuptel
U (eHobl. 64.

Kucnopoaconep:xaiiue opraHu4eckue
coenuHeHus. OTHOATOMHBIE TIPE/IETIbHbIE
crupThl. yHKIIMOHATBHAS TPYIITa CIUPTOB.
MetaHon (METUIOBBIN CIUPT). DTaHON
(aTunoBbId cnupt). [lepBUYHBINA, BTOPUYHBIN U
TPETUYHBII aTOMBI yriaepoaa. Bonopoanas
CBSI3b.

CnuproBoe Opokenue. DepMeHTHI.
Bonopoanbie cBsi3u. AJIKOToJIn3Mm.
MHoroaToMHbI€ COUPTHI. DTUICHTJIUKOIb.
['muuepun. KauecTBenHas peakuus Ha
MHOTI'0OATOMHBIE CITUPTBHI.

®eHonbl. ApOMAaTUYECKUE CITUPTHI.
KauectBennas peakiius Ha (peHOIL.
JlaGopaTtopHblii onbIT. OKUCIIEHUE 3TAHOJIA
okcuaom Menu (II). PactBopenue rauueprHa B
BOJIC U €T0 peakius ¢ ruapokcuaom meau (II).
XUMHUYECKHUE CBOMCTBA (peHoIa.

N3o6paxath 00111y10 POpMYITY OJTHOATOMHBIX
NpeeTbHBIX CITUPTOB.

OOBsICHATH 00pa30BaHUE BOJIOPOJHOM CBSI3U U €€
BIMSIHAE Ha (PU3MYECKUE CBOWCTBA CITUPTOB.
CocTaBnsiTh CTPYKTYpHBIE (DOPMYIIBI CIUPTOB B UX
MU30MEPOB, Ha3bIBATh CITUPTHI 110 MEXKTyHAPOTHOM
HOMEHKJIaType.

OOBSCHATH 3aBUCUMOCTH CBOMCTB CIIUPTOB OT HATTUYHUS
dbynkumonanbHoM rpynisl (-OH).

CocTaBnsiTh YpaBHEHHSI PEaKIUii, XapaKTePU3YIOIINX
CBOMCTBA CIIUPTOB.

XapakTepu3oBaTh (PU3HOIOTMUECKOE IEHCTBUE METAHOIA
U 3TaHoia. [IpoBoAuTh KaUECTBEHHYIO PEAKIIUIO Ha
MHOTOATOMHBIE CITUPTHI.

OOBACHATH 3aBUCUMOCTb CBOMCTB (peHOJIa OT CTPOSHMUS
€ro MOJIEKYJIbl, B3aMMHOE BIUSHHE aTOMOB B MOJIEKYJIE
Ha rpuMepe (eHora.

CocTaBnsTh ypaBHEHUS peaKLUN, XapaKTepU3yIOIUX
XUMHUYECKHE CBOMCTBa heHoa.

I'maBa VII.
AnbIeruael,
KETOHBI U
KapOOHOBBIE
KHCJIOTHI. 84.

KapGonuibHbIE cCOeTUHEHNS.
KapGonunbHas rpymnmna. AnbaeruaHas
rpynna. Anpaeruasl. KeToHsl.

Peakuuu oxucneHus u MpucoeTMHEHUS
anpaeruoB. KauecTBeHHbIE peakunu Ha
aJIbJCTU/IbI.

Kap6onossie kucnoTsl. KapOokcunpHas

rpymmna (kapOokcorpymnmna).
OnHOOCHOBHBIE MpeIeNIbHbIE KAPOOHOBBIE

CocraBiarh GOpMYJIBI H30MEPOB B TOMOJIOTOB
aJpJICTUA0B U HA3bIBATh UX 10 MEXKIYHAPOJHOU
HOMEHKJIAType.

OOBSACHATH 3aBUCHUMOCTb CBOMCTB aJIbAETHI0B OT
CTPOCHMS UX (PYHKIIMOHATIBHOU TPYTIIIBI.

[IpoBOANTH KAYECTBEHHBIE PEAKIIMN HA aJlbJICTU/IbI.
CocTaBisATh ypaBHEHUS PEAKIIUM, TOATBEPIKIAFOITHAX
CBOMCTBA aJIbAETHUIOB.

CocTtaBisath GOpMYIIbl K30OMEPOB M TOMOJIOTOB




KHUCIIOTHI.

MypaBbuHas KUCIIOTa. Y KCYCHasl KUCIIOTA.
AlLIeTaTHI.

JemoncTpanum. PacTBopeHue B aleToHe
Pa3IMYHBIX OPTAHUYECKUX BEIIECCTB.
JlabGopaTropHble onbIThl. OKHUCIIEHNE
MeTaHals (dTaHals) okcusioM cepedpa (X).
Oxkucnenue MetaHais (3TaHas)
rugpokcuom meau (11).

KapOOHOBBIX KMCJIOT ¥ Ha3bIBaTh X MO MEXIYHAPOIHOM
HOMEHKJIaType.

OOBSICHATH 3aBUCUMOCTb CBOWCTB KapOOHOBBIX KHCIOT
ot Hannuus ¢pyHkuuonaapHou rpymnmsl (-COOH).
CocTaBisTh ypaBHEHUS peakluid, XapaKTepU3yOIuX
CBOICTBa KApOOHOBBIX KUCIIOT.

[Tonmy4ath yKCYCHYIO KUCIIOTY U I0Ka3bIBaTh, 4TO 3TO
BEIIIECTBO OTHOCUTCS K KJIACCY KHCIIOT.

OTnr4aTh MypaBbUHYIO KUCIIOTY OT YKCYCHOM C
MOMOIIBI0O XUMUYECKUX PEAKIUH.

Pacno3HaBaTh OpraHnYecKue BEIIECTBA C TIOMOIIBIO
KauECTBEHHBIX PEaKIHil.

I'nasa VIII.

CnoxxHbIC PUPHI.

Cnoxnble 3¢upsbl. Peakius
srepudukanuu. lllenounoit ruaponmns

CocTaBisTh ypaBHEHHSI peaKilfil aTepuuKaIuu.
OOBSICHATH, B KAKOM CJIy4yae THAPOJIN3 CII0KHOT0 ddupa

Kupsr. 54. CI0KHOTO 3(pupa (OMBUICHUE). HEoOpaTuMm.
Kupsl. CuHTETUYECKHE MOIOIIIUE CPEJICTBA. OOBSICHATH OMOTOTHYECKYIO POIB JKUPOB.
JemoncTpamuu. O6pa3ibl MOIOIINUX U CobmronaTe mpaBmiia 6€30MacHOTO OOPAIICHHS CO
YUCTSIIMX cpeacTB. MHCTPYKIIMU 1O UX cpencTBaMu OBITOBOW XUMUHU.
COCTaBY Y IPUMEHEHHUIO.
JlaGopaTropHblie onbITbl. PacTBOpUMOCTH
KHUPOB, TOKA3ATEITLCTBO UX
HEMPEIeTBFHOTO XapaKTepa, OMBIJICHUE KUPOB.
CpaBHEHHE CBOWCTB MbUTA M CHHTETUUYECKHUX
MOTOIINX CPEICTB
I'nasa IX. Yraesoasl. MoHocaxapuasl. ['mroko3a. OOBSICHATH OMOTOTUIECKYIO POITH TITFOKO3BI.

VYriuesonsl. &4.

®dpykro3a.
Onurocaxapuael. {lucaxapuael. Caxapo3sa.
[Tonncaxapuasl. Kpaxmai. ['nmukoreH.

[IpakTryecky qOKa3bIBaTh HAMUME PYHKIIMOHATBHBIX
TPYIII B MOJIEKYJIE TJIFOKO3BI.
OOBACHATH, KaK CBOMCTBA Caxapo3bl CBSA3AHBI C




Peakuus nonmkoHIeHCALIUN.

KauecTBeHHas peakuus Ha Kpaxmad.
Lennrono3a. AlLETUIIEIIIIOI03A.
Knaccuduxanus BoJIOKOH.

JlaGopaTtopHbie onbITbl. CBOMCTBA ITIOKO3bI
KaK aJbJAErUI0CIHNPTA.

B3aumopericteue caxapo3sl ¢ THIAPOKCUIOM
KanpLus. [IpuroroBneHrne KpaxmMaiabHOTO
KJIEliCTepa U €ro B3auMOJICHCTBUE C HOJOM.
I'maponus kpaxmana. O3HaKOMIIEHHE C
oOpa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH.

HaJIM4rMeM (PYHKIMOHANIBHBIX TPYIII B €€ MOJIEKYJIE, U
Ha3bIBaTh 00JIACTU NPUMEHEHUS CaXxapo3bl.

CoCTaBIATh ypaBHEHUS PEAKLUHN, XapaKTEPU3YIOIIUX
CBOMCTBA caxapo3bl.

CocTaBiATh ypaBHEHMS PEAKLIMI THAPOIN3A KpaxMalia u
IIOJINKOH/JICHCALIUA MOHOCAXapHUI0B.

[IpoBOANTE KAUECTBEHHYIO PEAKIMIO HA KpaxmaJl.

I'nmaBa X.
AzoTcoaepxaniue
OpraHu4YecKue
coequuenud. 104.

A3oTcoaepxKanmue OpraHnyecKue
COeIMHEeHUsA. AMUHBI. AMUHOIpYMIA.
AHWIVH. AMUHOKHCIIOTBI. BUTIONSpHBIN HOH.
I'munun. [lentuanas (aMmuaHas) rpynna.
ITentuanas (amuaHas) cBs3b. IlenTuasbl.
[Tomunentuapl. benku. CTpykTypa 6€1K0BOM
MOJIEKYJIbI (IEpBUYHAsL, BTOPUYHAS,
TpeTU4Has1, YeTBepTUuHasi). Jlenatypauus u
ruaposin3 6enkoB. L[BeTHBIE peakiuy Ha
OenKu.

A3oTcoaepKanue reTepounKINnIEeCKue
coeauHenus. [lupuaun. [uppod.
[Mupumuaus. ITypun. A3oTUCThIE
OCHOBaHHUSI.

Hyxkneunossie kucnotsl. HykneoTuabr.
KommiemeHTapHbI€ a30TUCTHIE

CocTaBiATh ypaBHEHUS pPEAKIUM, XapaKTEPU3YIOIINX
CBOMCTBAa aMUHOB.

OOBSICHATH 32aBUCUMOCTb CBOMCTB @aMUHOKHCIIOT OT
CTpOeHUs WX PYHKIIMOHAIBHBIX TPYTII.

Ha3zpiBaTh aMMHOKHUCIIOTHI 110 MEXKIYHAPOIHOU
HOMEHKJIATYPE U COCTaBIIATh YPABHEHUS PEAKIUH,
XapaKTEPU3YIOLINUX X CBOMCTBA.

OOBSICHATH OMOJIOTHYECKYIO POJTIb OCIKOB M UX
IIPEBPALLICHUN B OPTaHU3ME.

[IpoBOANTH IIBETHBIE PEAKIIMU HA OCIKU.

OOBSICHATH OMOTOTUYECKYIO POTh HYKJIIEMHOBBIX KHUCIIOT.
[Tonp30BaThCss HHCTPYKLMEN K JIEKAPCTBEHHBIM
npernaparam.




OCHOBaHMUS.
dapmMaKoNIOruyecKass XUMHA.
JlaGopaTtopHblii onbIT. L[BeTHBIE peakiinu HA

OCJIKH.
I'naBa XI. Xumunsa [Tonumepsl. CTeneHs NOJIMMEPU3ALIIY. OOBSICHATH, KaK 3aBUCST CBOMCTBA MOJIUMEPOB OT UX
MOJIUMEPOB. S4. Mounomep. CTpyKTYpHOE 3BEHO. CTPOCHMUS.
TepMoriacTUYHbIE IOJIUMEPHI. 3anuchiBaTh YpPaBHEHUS PEAKIUI MOJTUMEPHU3ALIUAH.
CrepeoperysipHble MOJUMEPHI. 3anuchiBaTh YpaBHEHUS PEAKIINI TOJTUKOHACHCAIUH.
[MomuaTunen. [HomunponuiieH. [TepeduciisiTh MPUPOAHBIE HCTOYHUKH KaydyKa.
[TonmureTpadTopITHIICH. [IpakTyeckn pacro3HaBaTh OPraHUYECKUE BEIIECTBA,
TepMopeaKTUBHBIE OJIUMEDPBHI. HCTIOJIb3YSl KAUECTBEHHBIC PEaKIUU

deHonopopManbIeTuIHbIE CMOJIBI.
[Tnactmaccel. @eHoIIacTbl. AMUHOIIIACTHI.
[Tenorutactel. [Ipuponssiii kayuyk. Pe3una.
D00HUT. CHHTETHYECKHE KayIyKHU.
Cunrerndeckue BojgokHa. Kanpos. JIaBcaH.
JemoncTpanuu. OOpasiipl macTmacc,
CUHTETUYECKUX KayYyKOB U
CUHTETUYECKUX BOJIOKOH.




I'paduk npoBegeHUs1 KOHTPOJIBHOM Pa00OTHI, NPAKTHYECKHUX PadoT M 3a4€eTOB
B 10 knacce

Ne
w/n Hara Tema
1 JluarnoctTudeckasi KOHTPOJIbHAs paboTa Ha MOBTOPEHUE
OCHOBHBIX BOIPOCOB Kypca 9 kiacca.
2 ITP Nel «KauecTBeHHOE omnpeAeeHre yriepoaa, BoJopoaa u
XJIOpa B OPraHMYECKUX BEIIECTBAX
3 3auet Nel no teme: «IIpenenbHble yrieBoaoposl (aIKaHBI,
IIUKJIOAJIKAHbI )
4 ITP No2 «IlosyyeHue 3TuI€Ha U U3YyYEHUE €r0 CBOMCTBY
3) 3audet Ne2 no tremam: «HenpeaenbHble YriaeBOAOPOIAI)
6 3auet Ne3 o remaM: « ApOMaTUYECKHUE YTIEBOJOPOIbI
(apensl)y», «[IpupoHbIE HCTOYHUKH YTIIEBOA0POIOBY
7 ITP No3 «Ilonyuenuie u cBOMCTBa KAPOOHOBBIX KUCIOT
8 ITP Ne4 «PenieHune 3KCIEpUMEHTAIBHBIX 3a/1a4 Ha
pacro3HaBaHUE OPTaHMYECKUX BEIIECTBY
9 3auer Ne4 o TeMaM: « AJIbIETUIbI, KETOHBI U KapOOHOBBIE
KUCTOTHI», «CroxkHble 23Gupbl. Kupbi»
10 ITP No5 «Pemenne sKCrIepuMEHTAIIBHBIX 3a/1a4 Ha TTOJYYEHHUE U
pacro3HaBaHUE OPTaHMYECKUX BEILIECTBY
11 3audet No5 mo Temam: «YTI€BOIOPOIBI», «A30TCOAEpKAIINE
OpraHUYECKUE COEAUHEHUS
12 ITP Ne6 «Pacrnio3HaBaHHE IJIACTMACC U BOJIOKOH




KAJIEHJAPHO-TEMATHYECKOE IINIAHUPOBAHHUE YPOKOB XUMMHH B 10 KJIACCE
(2 YACA B HEJIEJIIO; BCEI'O 70 HACOB B I'OJ)

| nonyzooue (34 uaca)

Ne Jara ypoka
TpedoBaHUA K YPOBHIO
Ne | ypoka o o Tun Menna-
/ Tema ypoka DJIeMeHThI Co/IepKaHuA MOJArOTOBKM 00y4ar0IInXcst /3
n/n mno 12l KT YpOKa pecypcebl
aamy | Paxty (pe3yJanbTar)
Teme
Tema 1. «TeopeTnuyecKkne OCHOBHI Opranuyeckoii xumum» (5 yacon)
1 1 IIpenmer oprannyeckoit YHWH3 Oprannyeckas XUMUsl. IIpeomemmusie. 3HATH OCOOCHHOCTH [IpesenTanuu 81,2,
xumud. Teopus B3anMoCBsi3b HEOPraHUYCCKUX U | OpraHMYECKUX BELIECTB. «Opranudeckue ctp.7,
CTPOEHHMS OPTAHUIECKHX OpraHM9ECKUX BELIECTB. ®OpMYIHPOBATH OCHOBHBIE TIOJIOKEHHUS COEJIUHEHMS, TecT,
g XMMHUYECKOE CTPOCHUE KaK
COEJMHEHUH TEOPHH XUMHYECKOTO CTPOCHHS «Teopus ctp. 12,
AME HOPSIOK COSANHEHHS aTOMOB B 6 B (3-5)
.M.Byrnepoga. MOJIKYJTaX. 3aBHCHMOCTS OpraHMYECKHUX BEIIECTB U OOBSICHATH UX. XUMHYECKOr0
CBOICTB BEIIECTB OT Memanpedmemubie. Y MeTh IOHUMATh CTPOEHHSI
XHMHYECKOTO CTPOEHHS. npobieMy, CTaBUTh BOIPOCHL, BBIIBUI'ATh OpraHYECKUX
Yrneponusiii ckener. Panukansl. THIIOTE3bI, COCTABIISITh KOHCIIEKT Berects A.M.
DyHKIMOHANBHAS TPYIIIIA. JICKIIUH. byrneposa»
T'omonoruecknit psn. FOMONOMH. | 7,y pocmmusie. dopmuposats HayaHoe
MHPOBO33pEHHE U YBAKCHUE K
OTEYECTBEHHOM HayKe.
OCHOBHBIE BHIBI AESITEBHOCTH
y4ammxcst. 3HAKOMHUTBCS CO CTPYKTYPOH
yuebHrKa. COCTaBIATH KOHCTIEKT
JICKIHH.
2 2 Juarnocruieckas y33 Y cBOCHHE OCHOBHBIX AJIEMEHTOB IoBTOpeH
KOHTpOJIbHasl paboTa Ha COZIepIKaHuMs Kypca XUMuH 3a 9 ue kypca 9
MOBTOPEHUE OCHOBHBIX KJacc KJacca

BOIPOCOB Kypca 9

KJ1acca




TIP Nel «KauecTBeHHOE
oTipejieNIeHUe yrieposa,
BOZIOpOJIa U XJIOpa B
OpPTaHUYECKUX
BEILIECTBAX)

y33

YMeTh onpenensaTh Haaudre B
MOJIEKYJIe OPTaHUYECKOr0
BEIIECTBA aTOMAaPHbIH yriepoy,
BOJIOPOI, XJIOP.

IIpedmemnovie. YMeTh ONpeEesiTh
HAJIMYHE yriepoa, BOAOpOaa U XJIopa B
OpPTraHUYECKUX BEIIECTBAX, COOMIOAS
npaBuiia Oe30macHoil paboTHI B
XUMHAYECKOM KaOUHETE, 00LIACHATE
PE3YAbTATHI IPOBEIEHHBIX OIBITOB U
JIeNaTh BHIBOBI.

Memanpeomemupie. YMeTh

CaMOCTOSITENILHO OCYILECTBIISATD,
KOHTPOJIHMPOBATh M KOPPEKTHPOBATh
y4eOHYIO IeSITeIbHOCTb.

Juunocmupie. DopMUPOBATH yMEHHS
MPOJIYKTHBHO OOIATHCS U
B3aMMOJICIICTBOBATH B IPOLIECCE
COBMECTHOI1 pa0oThl. Pa3BuBaTh yMeHUs
YIPaBIATh CBOEH [103HABATEIILHON
JIeATENbHOCTBIO, OLIEHUBATh CUTYAIUIO U
OIlEepaTUBHO NPUHUMATH PELICHHE.

Buneopmism
«JlabopatopHsie
OIIBITHDY

83

CocrosiHUE JEKTPOHOB
B aToMe. DJIeKTPOHHAs
MIPUPOJA XUMUUECKUX
CBS3€M B OpraHUYECKUX
COCTMHEHUSIX.

KY

[ToHsiTHE TOMOJIOTOB U U30MEPOB.
IIpaBuna
CTPYKTYPHBIX (hopmyIL.
HasBanwus BemiecTs no
vomenkiarype MIOITAK. Curma
U 1 — cBs13U. KpaTHOCTD CBSI3H.

HanmucCaHusA

DNEeKTPOOTPHUIIATENEHOCTb.
DHeprus CBs3H

HampaBneHHOCTh KOBaJIEHTHOM
cBsi3u. [ mbpummsarst opouraneit
aToMa yriaepoaa.

MHuoroo6pasne opraHnIecKux
BemecTB. [IpuHImnbI
KITacCH()UKAIIH BEIIECTB.

IIpedmemnbie. 3HaTH GOPMBI
JNIEKTPOHHBIX OpOUTACH, BUABI

XUMHUYECKOM CBSI3U U CIIOCOOBI
00pa3oBaHusI KOBAJICHTHOM CBSI3H.
YMeTh COCTaBIISATh AIIEKTPOHHEIE U
rpaduyecKue AEKTPOHHBIE (POPM yITbI
aTOMOB DJIEMEHTOB 1-T0 U 2-TO
MepHoIOB, (OPMYITHPOBATH
OTIpEeNIeIICHUS TIOHATHIN «S-CBSI3b» H «JI-
CBSI3bY.

Memanpeomemnmnwie. Bnanets HaBbBIKAMU

MO3HABATENLHOM JICATEILHOCTH, YMETh
SICHO, JIOTUYHO U TOYHO BBIPAKATh CBOH
MBICJTH.

Juunocmupte. DopmupoBatb
MHPOBO33PEHIE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHSA

[IpesenTanuu
«IIpupona curma
CBSI3U»,
«IIpupona z-
CBSI3I»

84,5,
ctp.19,
TECT,
crp. 21,
B (3)




HayKH, Ha OCHOBC Hpe}lCTaBJ’IeHI/Iﬁ (o}
CTPOCHUH AaTOMOB.

Knaccugukarms YUH3 [TonsTHE TOMONOTOB U U30MepoB. | IIpedmemmuyle. 3HATH TPUHLIUIIBI 86,
OpraHMYECKHX [paBuia HAITICAHUs | KITaCCU(PUKAINN OPTaHHISCKHX cTp. 24,
COETMHEHU. CTPYKTYPHBIX (hPOPMYIL. COEJTMHEH U, onpeieNieHue B (6)
Ha3Banus Bemiects 1o (YHKIMOHATBHO IPYIIIBL. Y MeTh M0
HoMmeHKkatype MIOITAK. CTPYKTYPHBIM (hOpMYJIaM OpraHHYECKUX
BEIECTB ONPE/IeISATh MPUHAICKHOCTh
BEIECTBA K KOHKPETHOMY KITacCy
OpraHUYEeCKUX COeAUHEHUH.
Memanpeomemnuie. Bnagets HaBBIKAMH
MO3HABATEJILHOM JIeSITEIbHOCTH.
Jluunocmmuwie. DopmupoBaTh
MHPOBO33pEHUE, COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHA
HayKH, Ha OCHOBE IIPE/ICTABICHUH O
CTPOEHUHU M MHOTr000pa3uu
OpraHNYECKHUX BELIECTB.
YIJIEBOAOPOBI (23 yaca)
Tema 2. «IIpeaesibHbIe YIiIeBoA0POabI (aaKkaHbI)» (6 yacoB)
DJIeKTPOHHOE U YUH3 [Mapadunsl. DnekTpoHHOE IIpedmemnbie. 3naTh 001IYIO QoOpMyITy ITpesenrarms 87,
NIPOCTPAHCTBEHHOE CTPOCHHE. YTJICPOIHbIH CKeIIeT. aJKaHOB, XapaKTep XUMUYECKOU CBA3U B | «DIEKTPOHHOE U crp. 30,
CTPOCHHUE AJIKAHOB. MOJICKYJIaX aJKaHOB. YMeTh OOBACHATh | TPOCTPAHCTBEHHO B (5),
TETPad’IPHUYECKOE CTPOCHUE MOJIEKYJIIBI € CTpOCHHE TeCT
MeTaHa, 3Ur3aroo0pasHoe CTPOCHUE MeTaHa»
MOJICKYJT IPEAEIBHBIX YIIIEBOIOPOIOB.
T'omonorus, uzomepus u YUH3 M3omepus. Homenknarypa. YMeTh cOCTaBIATh (POPMYIIBI H3OMEPOB, [Ipe3enTanus 88,
HOMEHKJIATYpa aJIKAaHOB. CrpyKTypHas u30Mepusi. OTIIMYATH TOMOJIOTH OT H30MEPOB, ctp. 33,
IIpaBuiia cucTeMaTHICCKON Ha3bIBaTh BEMIECTBA 110 MEKIYHAPOIHON «Homenknarypa B (4,5),
HOMEHKIIATYPBI. AJIKAHOB» TecT

HOMEHKJIATYPE, COCTaBIISAThH
CTPYKTYpPHBIEC ()OPMYITHI BEIIECTB 110 UX
HAa3BaHMSIM.

Memanpeomemusie. YMeThb




CaMOCTOSITENIBHO OCYIIECTBIIATD,
KOHTPOJIUPOBATh U KOPPEKTUPOBATH
YPOUHYIO JIESITENLHOCTD.
Jluunocmmusle. Pa3BuBaTh HaBBIKK
COTPYTHUYECTBA CO CBEPCTHUKAMU U
B3pOCIIBIMHU B 00pa30BaTEIbHOM
JIeSITeNbHOCTH.

MertaH — npocteimuit
NPE/ICTaBUTENb AJIKAHOB.

KY

®duznveckue CBOMCTBA aJIKAHOB.
OCHOBHEIE XMMHUYECKHE CBOMCTBA
aJIKaHOB.

Peakiiuu ropeHusi, pa3noxxeHus
Peakius 3aMernieHus,
JIETUIPUPOBAHUSL.

Peakius nzomepusanuu.

IIpeomemmubie. YMeThb OOBSICHATH
3aBUCHMOCTh (PH3HUECKHUX CBOICTB
aJIKAHOB OT OTHOCHTEIbHOM
MOJIEKYJISIPHOM MacChl U 3aBUCHMOCTh
XHUMHUYECKUX CBOMCTB aJIKaHOB OT
CTpOGHI/IH nux MOJ'leKyJ'[, COCTaBJIATH
YpaBHEHHUS PEAKIUH, XapaKTepHU3yIOMINX
XUMHYECKHE CBOMCTBA aIKaHOB
(Topenue, TepMHUIECKOE PA3JIOKEHHE,
XJIOpUPOBAHNE, H30MEPU3ALIN).
Memanpeomemuple. Y MeTh IIOHUMATh
MpOOJIEMBI, CTAaBUTh BOIPOCHI,
BBIIBUTATh TUIIOTE3bI, OPTaHIU30BLIBATh
yueOHOE COTPYTHUYECTBO U COBMECTHYIO

JIEATENBHOCTD C YIUTENEM U
CBEPCTHUKAMH, ()OPMYIHPOBATH,
apryMeHTHPOBAaTh M OTCTaNBaTh CBOE
MHEHHE.

Juunocmmupie. DopMUpoBaTH HAYYHOE
MHPOBO33PEHHE HA OCHOBE
MIPEJICTABICHUNA O 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX CTPOCHHS.

Buaeodpmibem
«JlabopaTtopHbIe
OIIBITBI»

89,
ctp. 41,
B (5,6)

ITonyuenue u
TIPUMEHCHHE AJTKAHOB.

KY

Peakuus Bropua.

IIpeomemmnsie. 3HaTh 00IACTH
MPAKTHYECKOr0 IPUMEHEHHS aJTIKAHOB.
YMeTh yCTaHABIHMBATH 3aBUCHMOCTh
MEX]Ty CBOHCTBAMHU aJKaHOB M UX
MIPUMEHECHUEM.

Memanpeomemmnspie. Pa3BUBaTh HaBBIKU

[Ipe3enTanus
«ITpumenenue
AJKaHOBY

89,
ctp. 42,
TecT




CaMOCTOSITENILHOW PaOOThI C yIEOHBIMU
MOCOOMSIMH, KHUTAMH,
WH(POPMAIMOHHBIMHU PECYPCaMHU.
Juunocmmuwle. Pa3BuBath

KOMM YHHKATHBHYIO KOMIIECTCHTHOCTb,
CIOCOOHOCTh HAXOIUTh OOIIHE [IENIU 1
COTPYAHUYATH JJIS X JIOCTHIKCHUS;
(hopMHUPOBATH IKOJOTMIECKYIO

KYIBTYpY.

10

Pemenue 3ana4 Ha
BBIBOJI MOJIEKYJISIPHOU
bopMysbl
YTJIEBOAOPO/IOB.

YUH3

Pemienne 3a1a4 Ha BBIBOJT
MOJIEKYJISIpHON (hOpMYJTBI
YIJIEBOAOPO/IOB.

Ilpeomemmusie. YMeTh HaXOIUTh
MOJIEKYJSIpHYIO (JOpMYITy BellleCTBa Ha
OCHOBE 3HAaHUS €ro INIOTHOCTH,
OTHOCHUTEIBHOM MJIOTHOCTH U MaCCOBBIX
JIOJIeH XMMHUYECKUX 3JIEMEHTOB B ATOM
BEIIIECTBE.

Memanpeomemmnsie. YMeTh
OPHECHTUPOBATHCS B Pa3IMIHBIX
MCTOYHMKAX MHQOpMAILIUH U
HCTIOJIb30BaTh UX IS TOCTHKEHHS
Lenen.

Juunocmupie. DopMUpoBaTh HaBBIKU

COTPYIHHYECTBA CO CBEPCTHUKAMHU U
B3pPOCIBIMH B 00pa30BaTeNBHOM
JesATETbHOCTH.

89

11

3auer Nel o Teme
«IIpenenpHbie
YTIEBOIOPOIBD»

Ypok
KOHTPOJI,
OILICHKHU U
KOPPEKIIH
3HAHUU
yUaImXCs

[ToBTOpEHME U cucTEMaTH3aNA
3VH, nmony4eHHBIX TP U3YICHUN
TEMBbI

IIpeomemmnspie. YMeTh IPUMEHATH
MOTYYEHHBIC 3HAHV JUIS PEIICHUS
yueOHBIX 3a7a4.

Memanpeomemmnsvie. YMeTh COOTHOCUTH
CBOU JICHCTBHSA C TUIAHUPYEMBIMU
pe3yabpTaTaMu, OCYIIECTBISTH KOHTPOIb
CBOCH JeATENFHOCTH B TIpOIiecce
JIOCTHKEHUSI pPE3YJIbTaTa, ONPEAENATh
CIOCOOBI ICHCTBHN B paMKax

MPE/UTO’KEHHBIX YCIOBUH M TPEOOBaHNH,
KOPPEKTHPOBATh CBOM ACHCTBUS B

§1-9




COOTBETCTBHH C N3MEHSIOIIEHCS
CUTYallueH.

Juunocmuwte. DopMrUpoBaTH
OTBETCTBEHHOE OTHOIIECHHE K YYEHUIO.

Tema 3. «<HenpeaeabHble yriaesoaopoab» (10 yacon)

12 HenpenensHbie YUH3 DJIEKTPOHHOE U IIpeomemmusie. 3HATH 0010 HOPMYITY [Ipesenrarus 810,
YTIAEBOJOPOIbI. AJIKEHBI: HIPOCTPAHCTBECHHOC CTPOCHUC YIJIEBOAOPOIOB 3TWIEHOBOI'O psija. «DNEKTPOHHOE cTp. 48,
CTpOEHHE MOJIEKYI. ayKeHOB. ['OMONOrHMeCKnii PAL. | yyers n3o6pakaTh CTPYKTYpHBIE CTPOEHHE TEHAY B (4,5)
(hopMyITBI aTKEHOB U MX U30MEPOB,
13 I'omonoruueckuit ps. YUH3 HomeHKnaTuypa. Nzomepus: Ha3bIBATH AJKEHBI [0 MEXILYHAPOIHOI [Tpe3entanus 810,
Vzomepus aiKkeHoB. YIICPOXHOM LCITH, TOTOKCHIA HOMEHKJIATYpPe U COCTABIATH (hOPMYITBI «IIpoctpaHcTBEH ctp. 48,
Ezg;};ifm’ e, Tpares AJIKEHOB I10 UX Ha3BAHUSIM. Has H30MCpUD» TecT
Memanpeomemmnsie. YMeTh
CaMOCTOSITENILHO OCYIIECTBIISATh,
KOHTPOJIHMPOBATh U KOPPEKTHPOBATH
YPOUHYIO JeSTeIbHOCTb.
Juunocmupie. DopMUpoBaTH HABBIKU
COTPYIHHUYECTBA C YUUTEIIEM B
00pa3oBaTeIbHOM ESITEILHOCTH.
14 INonyuenue, cBoiicTBa U YHH3 DU3HYecKIe CBONHCTBA 1 IlIpeomemnsie. 3HaTH CIIOCOOBI Buneodunem 811,
MIPUMEHEHHE alTKEHOB. 3aKOHOMEPHOCTH MX U3MEHEHHS. MIOJIYYESHHUS! aJIKEHOB U 00JIACTH UX «JlabopatopHbie cTp. 54,
XuMHIECKHe CBOMCTBA (Ha MPUMEHEeHUs.. YMeTh COCTaBIISTh OITBITBI» B (4,5),
nprMepe STHICHA): PeaKIHK YpaBHEHHS XUMUYIECKUX PEAKIINH, TECT

OKHCJIeHUS (TOpeHHE).

XVUMHUYECKUE CBOMCTBA: pEaKLUU
MIpUCOeTMHEHHS (THUAPHUPOBAHNE,
rajJoreHIpOBaHUE, THAPOTAIOT €HA
pOBaHHWE, THIpATAIHS) U
TIOTMMEPHU3aInH.
IIpomblineHHbIE U
nmabopaTopHBIE METOIBI
TIOTYYEHHS aJIKCHOB:
JETHIPUPOBAHIE M TEPMUIECKUH
KPEKHHT aJIKAHOB H
JeTHpaTaLHs CIIUPTOB.

XapaKTEePHU3YIOINX XUMUIECKIE
CBOMCTBA aJIKCHOB.
Memanpeomemmnvie. YMeTh CTAaBUTH
BOIIPOCHI, apTYMEHTHUPOBATH

COOCTBEHHYIO TIO3HITHIO,
(hopMyITMpPOBATE BBIBOIBI U 3KITIOUCHUS,
paboTaTh C pa3HBIMU BHAAMHU
nHpopManuH.

Juunocmuwte. DopMupoBaTh HETOCTHOE
MHPOBO33PEHHE, COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO Pa3BHTHSA




HayKH, Ha OCHOBE U3YUCHUS
B3aUMOCBSI3U CTPOSHUS MOJIEKYIT
aJIKEHOB U UX CBOMCTB.

15

ITP Ne 2 «ITomy4yenue
STHJICHA U U3y4EHHE UT0
CBOWCTBY.

y33

IMonyuenue sTHiCHA,
Jeruaparaiuy staHona. ['opeHne
stuieHa. OKHCIICHHE ITHIICHA
OpOMHOI1 BOJIOI U pacTBOpOM
nepMaHraHata Kajiusi.

Ilpeomemmnvie. YMeThb NONYy4aTh
STHJICH, OKa3bIBATh MEPBYIO MOMOIIb TIPU
0)KOTaX W TpaBMax, CBSI3aHHBIX C
pEaKTHBAMU M JIAOOPATOPHBIM
000pyI0BaHUEM.

Memanpeomemnple. YMeTh
CaMOCTOSITEIILHO TUIAHUPOBATH Ty TH

JIOCTIDKEHUS 11eJIel, OCO3HAHHO
BBIOMpATh Hanboee 3¢ (HeKTHBHBIC
CIOCOOBI pellIeH s TOCTaBJICHHBIX 3a/1ay.
Juunocmmuple. Pa3zpuBath yMeHUs
YIPaBJIATh CBOEH [103HABATEIBLHON
JIeATENbHOCTBI0, OLICHUBATh CUTYAIIUIO U
OIlepaTUBHO NPHUHUMATH PEIICHUE,
HAaXOJUTh aJIeKBAaTHbIE CIIOCOOBI
B3aMMOJIEICTBUSI C OJHOKJIACCHUKAMH BO
BpEMsI MPOBEICHUSI ITPAKTHUECKOH
paboThI.

Buneopmism
«JlabopaTtopHbIe
OTIBITEI»

812

16

AnKanueHsl.

YHUH3

JlueHoBbIe yIriieBOAOPOADIL.
ComnpspxkeHHble cBsi3U. M30mpeH.
Pesuna. D6onut. byramuen-1,3
(nuBUHII) U 2-MeTIIIOyTaJleH-
1,3 (u3ompen). [lomyuenne u
XUMHYECKHE CBOMCTBA: PEAKIINI
TIPUCOCTUHECHUS 1
TTOTTMMEPHU3aIHH.

IIpedmemnbie. 3naTh 001IYIO QoOpMyITy
aJKaJIUEeHOB. Y METh COCTABIIATh

CTPYKTYpHBIE (pOPMYITbI ATKATUEHOB U
YpaBHEHHS XUMUYECKUX PEaKInH,
XapaKTEePHU3YIOIINX HelpeaeTbHbIN
XapaKTep aJIKaJIueHOB.
Metanpeamernblie. DopmupoBathb
YMEHHE Ha MPAKTHUKE TTOJIb30BaThCS
OCHOBHBIMH JIOTUIECKUMHU TIPUEMaMH,
MeTO/IaMHt OOBSICHEHNS, CPAaBHECHHS,

MMPOrHO3UPOBAHUA.
Jluunocmmuoie. Pa3puBath
KOMMYHUKATUBHYIO KOMIICTCHTHOCTD.

[IpesenTanus
«AKOIMEHBDY

813,
ctp. 59,
B (3,4)




17 6 AJKHUHBIL. DIEKTPOHHOE YUH3 Knaccudukanms n IIpeomemmusie. 3naTh 001IyIO HOPMYITY IIpe3enTanus 814,
U MPOCTPAHCTBEHHOE HOMEHKIAaTypa. [ OMOIIOTHYECKUH | alKWHOB. YMeTh OOBSCHATH Sp- «AleTUICHY cTp. 65,
cTpoenue. Mzomepus. psan. CTpyKTypHas H30MEpHsL. THOPHIM3AIIHIO U MPOCTPAHCTBEHHOE B 5 (a,0,B)
THnbI XUMHYECKHX CBSI3EH. Sp- CTpPOCHHE MOJICKYJIBI alleTUIICHA,
ruOpuaAn3anys opouTanei atoMa | COCTaBIATh CTPYKTYPHBIE (DOPMYITBI
yriaepozaa. TOMOJIOTOB alleTUIICHA U HA3bIBATh
AJIKUHBI TI0 MEXKTyHAPOTHOM
18 7 dusnueckue u YHUH3 dusnueckne 1 XUMHYECKHE HOMEHKIIAType. Buaeodpmibem 814,
XMMHYECKHE CBOMCTBA CBOMCTBA (Ha NpUMEpPE Memanpedmemnusie. YMeTh «JlabopaTopHsie cTp. 65,
AIIKUHOB. areTuiieHa). Peakmuu CaMOCTOSITEIBHO OCYILICCTBIIST, OITBITHD) TecT
npucoenuHenus (TMAPUPOBAHUE, | KOHTPONMPOBATH U KOPPEKTHPOBATH
rajloreHMPOBAHNE, THAPOTANore- | ypounyio AeTeNTbHOCTD.
HUPOBAHUE, THIPATALNS), Juunocmuvie. opMUPOBATH HABBIKH
OKHCJICHHS! (TOPEHHE). COTPYAHMYECTBA CO CBEPCTHUKAMH H
yuHTeNneM B 00pa3oBaTebHON
19 8 [Nonyuenwue u YHWH3 [Monyuyenue aneruneHa [Mpesenrarms 814
JESITEBHOCTH.
IPUMEHEHNE aJKUHOB. KapOHIHBIM M METAHOBBIM «Ilony4enne
crocobamMH, ero MpUMeHEHHE. allCTUIICHA
20 9 O00011IeHNE 3HAHUH TT0 YOUC3 | O000uuTh, CHCTEMaTU3UPOBATH IIpedmemmnovie. YMeThb IPUMEHATh 810-14
teme «HemnpenenpHbie Y IPOBEPUTH 3HAHUS HOJTYYCHHBIC 3HAHMS TSI PELLICHHUS
YTIIEBOAOPOIBI» 00yJaIONINXCs O BAKHEHIINX y4eOHbIX 3a/1ad.
XUMHUYECKHUX CBOMCTBaX Memanpeomemmnvie. YMeTh COOTHOCUTH
21 10 3ayer No2 Ha Temy: Ypox HENpeIeNbHBIX YIIEBOIOPOIAX, CBOU JEMCTBUS C IUIAHUPYEMBIMH §10-14
«Henpenienbaple KOHTPOJIA, | orpaGoTaTh HABBIKU COCTABIEHHSA | PE3YJIbTATAMH, OCYLIECTBIATH KOHTPOIbL
YIIEBOAOPOIBD? OLCHKH H | opMyJl ¥ HA3BAHUIN U30MEPOB, CBOEH JIEATENBLHOCTH B IIPOLIECCE
KOPPEKIHM | yhapHeHHH XUMUIECKUX JOCTHIKEHHS PE3YIIbTATa, ONPENEIATh
3HaHUH PpeaKImii. CIIocOo0BI JEHCTBHI B paMKax
ydamuxcs TIPETTOKEHHBIX YCIIOBHUH U TPEOOBAHMIA,

KOPPEKTHPOBATH CBOM JICHCTBUS B
COOTBETCTBHY C W3MEHSIOMICHCS
CUTYallueH.

Juunocmupte. DopmupoBatb
OTBETCTBEHHOE OTHOIIICHUE K YICHHIO.




Tema 4. «cApomaTnueckue yriaeBoaopoanl (apeHni)» (4 yaca)

22 ApeHbl. DJIEKTPOHHOE U YHUH3 ApomMatuyeckue yriieBoaopobl. IIpedmemmnsbie. 3HATH HIIEKTPOHHOE U [Ipe3enTarus 815,
MIPOCTPAHCTBEHHOE DJIEKTPOHHOE CTPOCHHUE MPOCTPAaHCTBEHHOE CTPOECHHE MOJICKYJTBI «DNEeKTPOHHOE ctp. 70,
CTpoeHue OeH30I1a. Monekynbl. Dusnueckne OeH30:1a, BUIBI THOPHIU3ALIUH CTpOeHne B (1,2),
CBO¥CTBa OeH3071a. 3JIEKTPOHHBIX OPOUTAJICH, TOMOJIOTH OCH30I1a TecT
OeH30:1a, BUJIBI U30MEPUH U
HOMEHKJIATypY apeHOB.
Memanpeomemmnsie. YMeTh
aHAJIM3UPOBATh MH(POPMAILIUIO U ICTATh
BBIBOJIBI, CAMOCTOSTEIILHO PaboTaTh ¢
y4eOHHKOM U TIpeo0pa3oBHIBATH
TEKCTOBYIO MH(OPMAIIHIO B CXEMBI U
TaOINLIBI.
Juunocmupie. DopMupoBathb
OTBETCTBEHHOE OTHOIICHHE K YYCHUIO,
pa3BHBATh CIOCOOHOCTD K
camM0o00pa30BaHMIO.
23 XUMHUYECKHE CBOMCTBA YHWH3 XUMHYECKHE CBOICTBA OEH30Ia: IIpedmemnbie. YMeTb 00BSCHATH Buneodmibsm 816,
GeH3oa. peaKnnn 3aMEICHUA cBolicTBa O€H30J1a Ha OCHOBE CTPOCHUS «JlabopatopHbie crp. 70,
(OpomupoBanye, HUTPUPOBAHKE), | ero MoseKyIBI, COCTABIATD YPABHEHHS OTIBITHD B (1-3),
gﬁ Z;;);: AmHCHNA (BOXOPOZa, peakiuii 3amernieHus (OpoMupoBaHue, TecT
24 T'omonoru Oenzona. YHWH3 I'omomnoru O6eH3oma, usomepus B HHTpOBaHHve) H peaKiIH HPHCOCMHCHIA ITpesenrarms 816,
pany romonoros. Bzaumuoe (B3anmMozeHicTBHE C BOXOPOLOM 1 «Tomyom» ctp. 76,
BIIMSIHUE aTOMOB B MOJICKYJIE XJI0pOM), COCTABIIATH YpaBHEHN TecT

TOJTyOJIa.

[onsATHE O AMOXUMHKATAX M UX
HCIIONBE30BaHHH B CEIECKOM
XO3SMCTBE ¢ COOJIFOIEHNEM
TpeGOBaHUI OXPaHBI IPUPOBL.
CtpoeHne 1 CBOHCTBA TOTYyOJIA.

peakuui, MOATBEPKIAIOIINX CBOMCTBA
TOMOJIOrOB OEH30I1a.
Memanpeomemmnsie. YMeTh IOHUMATD
poOJIEMBI, CTABUTH BOTIPOCHI,
BBIJIBUTATh TUIIOTE3bI, CAMOCTOSTEIHHO
pabotath ¢ yaeOHBIMU TIOCOOHSAMH,
KHUTaMU, TH()OPMAIIOHHBIMH
pecypcamu. Pa3BuBaTh KOMIIETCHTHOCTH

B 00J1aCTH HCTIONIB30BAHMS
MH(OPMALIMOHHBIX TEXHOIOTHH.




Jluunocmmnote. Pa3BuBaTh
KOMMYHHKATHBHYIO KOMIICTCHTHOCTb,
(hopMUpPOBATh MTO3HABATEIIEHYIO U
HHPOPMAIMOHHYIO KYIBTYPY.

25

I'eHeTHUECKHE CBAZU
MEXKITy apOMaTUICCKUMU
YTIIEBOJOPOIaMH 1
JIPYTHUMH KJIaccaMu
YTIIEBOZOPOJIOB.

YHUH3

PaCCMOTpeTL TFCHETUYCCKYIO
CBA3b apOMaTUYCCKUX
Yri€BoaA0pOJ0B C aJiIkaHaMHU,
aJIKCHaMH, aJIKWHBMMU.

Ilpeomemmnvie. YMeTh IPUBOANUTH
MPUMEPBI M COCTABIIATh YPABHCHHUS
XUMHYECCKUX PEAKIINH, PACKPBIBAFOIIIX
TEeHETUYECKUE CBSI3U MEXKIY
YTIEBOIOPOJAaMH Pa3HBIX KIIACCOB.
Memanpeomemuple. Y METb SICHO,

JIOTUYHO U TOYHO U3J1araTbh CBOKO TOUKY
3pEHHs], UCTIONB30BATh aJIeKBaTHBIC
SI3BIKOBBIE CPEICTBA, apI'YMEHTHPOBATh
COOCTBEHHYIO TIO3UIIHIO,
(hopMyITUpOBaTH BEIBOABI U 3aKIJIIOUCHUS.
Juunocmmupie. DopMUpOBaTH LIETOCTHOE
MHPOBO33PEHHE, COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH, Ha OCHOBE MPE/ICTABICHUH O
TEHETUYECKON CBSI3M OPraHW4ECKUX
coeanHennii. PazBuBath
KOMMYHHKATUBHYIO KOMIIETEHTHOCTb,
TOTOBHOCTh K YBa)K€HHIO MHOW TOUYKH
3peHus IpU 00CYKICHUH PE3YIbTaTOB
BEITIOTHEHHOH PaOOTHL

§7-16,
cTp. 75,
B 3 (a,0,B)

Tema 5. «IIpupoaHbie HCTOYHHKH YIJIEBOI0POI0BY (3 yaca)

26

IIpuponHbie HCTOYHUKH
YTIIEBOOPO/IOB

YHUH3

IIpuponnsiii raz. [lonyrHeie
HedTsHbIE Ta3bl. ['a3 1 HeTh Kak
TOIUTMBO. AJTBTEPHATUBHBIEC BU/IBI
torumBa. [leperonka HedTH,
(hpaknmu HeTH, JeTOHAITMOHHAS
CTOMKOCTH O€H3MHa, OKTAHOBOE
yrcno. Kpekunr n pudopmusr.

IlIpeomemmnple. YMeThb XapakTepru30BaTh
COCTaB NPUPOAHBIX HCTOUHHKOB
YTJIEBOJIOPO/IOB, COCTaBIIATh YPAaBHEHHS
peakuuil npeBpalieHuil yriaeBo10pOoaoB.
3HaTh 001aCcTH IPIMEHEHHS
MPUPOITHOTO Ta3a, HeTH, O THBIX
He(TSIHBIX Ta30B ¥ KAMEHHOTO YIS,
Memanpeomemnmpte. YMeTh paboTaThb ¢

[Ipe3enTanuu
«ITpuponuslit
ra3y, «HedTe»,
«Yronb»

817,
ctp. 80,
TeCT




27

[Tepepaborka HedTH.
Kpekunr vedru.

YUH3

Pa3TMYHBIMI UCTOYHHKAMHU
HH(POPMALINH, TIPEACTABISTH TEKCTOBYIO
HH(POPMAIIUIO B BUJIC CXEM H TaOJIHII,
(hopMyITHPOBATH BBIBOJIBI U 3aKITFOUCHUS.
Jluunocmmuoie. Pa3BuBaTh
KOMMYHHUKATUBHYFOKOMIICTCHTHOCTb,[OT
OBHOCTb K YBOKCHHIO HHOW TOYKH
3peHHsI IPU 0OCYKJICHUU PE3YIbTaTOB
BBITIOJTHCHHOH PaOOTHL.

Ilpeomemmnsie. 3HATH COCTaB U
CBOICTBa HEPTENPOJIYKTOB, CYIIHOCTh
neperoHky HeTH. 3HATDH CYIIHOCTD
TEPMUYECKOr0 U KaTATUTHYCSCKOTO
KpeKuHra, pudopMHHra.
Memanpeomemnuie. Brnagers HaBbIKAMHU

MO3HABATENILHOM U yueOHO-
HCCIIEIOBATENILCKON eI TENbHOCTH,
YMeTb IIPUMEHATD PA3INYHbIC METObI
MO3HaHUs. YMeTh KPUTHYECKU
OLICHHBATh ¥ HHTEPIPETUPOBATh
uHpopmanuio, NonyyaeMyro u3
Pa3IMYHBIX UCTOYHUKOB.
Juunocmmupie. DopMupoBaTh
9KOJIOTHYECKOE MBIIUICHUE, PA3BHUBAT
KOMMYHHKATHBHYIO KOMIIETEHTHOCTD B
OOLIEHHH U COTPYAHUYECTBE CO
CBEPCTHUKAMH U YIUTEIIEM.

[Ipe3enranus
«HedTto»

818,
ctp. 86,
B (4,5)

28

3adger Ne3 Ha Temam:
«ApomaTHyeckue
YIIIEBOIOPOIBDY,
«[IpuponHbIe HCTOYHUKH
YTIIEBOOPOIOBY»

Ypok
KOHTPOJI,
OILICHKHU U
KOPPEKIIH
3HAHUU
ydaluxcs

[ToBTOpEHME U cucTeMaTH3aINsI
3VH, nmony4eHHBIX TP U3YICHUN
TEMBbI

Ilpeomemnple. YMeTh IPUMEHATD
MOTYYEeHHBIC 3HAHWSA JUIS PEIICHUS
yueOHBIX 3a7a4.

Memanpeomemmnsvie. YMeTh COOTHOCUTH

CBOH ,Z[Cf/iCTBI/IfI C IUNIaHUPYCMBbIMHU
pe3yiibTaTaMu, OCYIIECTBIIATH KOHTPOJIb
cBOEi ACATCIIBHOCTHU B IIPOLICCCE
JOCTUIKCHUS pE3yJibTaTa, OIPEACIIATh

815-18




CIOCOOBI IeHCTBUI B paMKax
MPE/UIOKEHHBIX YCIOBHH M TpEOOBaHHUH,
KOPPEKTHPOBATh CBOM JICHCTBUS B
COOTBETCTBHH C H3MEHSIOIIEHCS
CUTYyallueH.

Juunocmuwte. DopMrUpoBaThH
OTBETCTBEHHOE OTHOIICHHE K YYEHUIO.

KUCJIOPOACOJAEPKAIIUE OPTAHUYECKUE COEAUHEHMUSA (27 YACOB)

Tema 6. «CiupTbl 1 ¢deHOTBD (6 HaCOB)

29

IIpenenbHbie

O/THOATOMHBIC CIIMPTHI.
Crpoenue. M3omepus.
duznyecKue CBOMCTBA.

YUH3

HomenknaTypa, uzomepus u
CTpoeHHe ciupToB. Bonoponuas
CBSI3b MEXIly MOJIEKY/IaMH U ee
BJIMSIHHE Ha (QU3HUYECKUC
CBOICTBA CIIUPTOB.

Ilpeomemmnsie. 3HATH COCTaB U
CTPOCHUEC NMPEACIIbHBIX OJHOATOMHBIX
CIHMPTOB, UX OINpPEICICHHE,
(hyHKIIMOHAIBHYIO TPYIIITY CIUPTOB,
00111y10 (OPMYITY OIHOATOMHBIX
CIIUPTOB. YMeThb COCTaBJISATh
CTPYKTYpHBIE (POpMYIIBI CIIUPTOB M UX
HW30MEPOB, Ha3BIBATh CITUPTHI IO
MEXAYHApOIHON HOMEHKIIATypeE.
Memanpeomemnvie. YMeTh Ha
MIPaKTHKE TTOJIb30BaThCS OCHOBHBIMU
JIOTHYECKIMH TIPUEMaMH, METOIaMHU
HaOJIIoAeH1s, O0BICHEHHS,
MIPOTHO3UPOBAHUSL.

Juunocmmupie. DopMHUpoBaTH HAYYHOE
MHPOBO33PEHHE HA OCHOBE
MPEJICTABICHUNA O 3aBUCUMOCTH CBOICTB
KHCIIOPOACOIEPKAIINX OPTaHUIECKUX
COEIMHEHUH OT MOIOKEHHS B MOJIEKYIIe
aToMa KUCJIOopoJa.

[Tpe3enranuun
«Metanom,
«ITaHom

819,
ctp. 93,
TeCT,

B (5)

30

XUMHYECKHE CBOMCTBA
cnuptoB. [lonydyenue.
IIpumenenue.

YHUH3

XHUMHUYECKUE CBOMCTBA CIIUPTOB
(Ha mpuMepe MeTaHoa U
9TAaHONA): 3aMeIleHNE aTOMa
BOJIOpPOJA B THAPOKCHIBHOI

IIpeomemnsie. 3HATH BIHSHUC
BOJIOPOJTHOM CBSI3M Ha (hpru3nueckne
CBOICTBA CITUPTOB. YMeTb OOBSCHITH
3aBHCUMOCTb CBOMCTB CIIUPTOB OT

Buneopusm
«JlabopartopHbIe
OIIBITEI»

820,
ctp. 99,
TecT




TpyIIIe, 3aMellecHre
THUIPOKCUIIEHOW TPYIIIIBI,
okucnenue. KauectBennas
peaKIs Ha CIHAPTHL.

[Tony4yeHve v mprUMeHEHUE
CUpPTOB, (pU3NOIOTHYECKOE

JIeiCTBUE Ha OpraH1M3M YCJIOBEKa.

CTpOCHUS PYHKITHOHAIHLHOMN TPYIIIEI,
COCTABJIATh YPaBHEHUSI PEAKITHH,
TOJTBEPKTAIOIINX CBOHCTBA CITUPTOBR,
XapaKTEePU30BaTh METO/BI TOTyUCHHUS
CIHMPTOB, COCTABJIATh YPAaBHCHHS
peakuui, nexaux B OCHOBE
MPOMBIIIJICHHOTO TOTYYCHUST METaHOJIA
1 dTaHOJA.

Memanpeomemmusle. Bnanetb HaBbIKAMU

MO3HABATENILHOHN U yueOHO-
HCCIIEIOBATENLCKOM JICSITEIbHOCTH,
YMEThb OpUCHTHPOBATHCA B Pa3JIMIHBIX
WCTOYHMKaX MH(DOPMALIUH, KDUTHUECKH
OLIEHUBATb U UHTEPIIPETUPOBATH
MH(POPMALHUIO, HCTIONIb30BATh CPEICTBA
HKT.

Juunocmmuple. Pa3puBathb
KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb,
MPOSIBIISITE TOTOBHOCTH K YBaXKCHHIO
WHOM TOYKM 3pEHHs IPU 00CYKICHUN
PE3yIbTaTOB BBITOIHEHHOH pabOTHI.
DopMHUpOBaTh O3HABATENBHYIO U
MH()OPMALMOHHYIO KyIbTYPY, IPUHATHE
LIEHHOCTEHN 370pOBOr0 M GE30MacHOr0
o0pa3a KU3HH, HEIIPHUATHE
YIOTPEOICHHS aTKOT OJIS.

31

MHOroaToOMHBbIE CIIUPTHI.
DTUIEHTITUKOIIb,
TJTUIEPUH.

YHUH3

OTUIIEHTINKOIb U TIUIEPHH.
TOKCUYHOCTH ATHUIICHTTIUKOJIS.
OCcoOEHHOCTH XUMHUYCCKUX
CBOICTB U MIPAKTUUECKOE
HCIIOIb30BAHME MHOIMOATOMHBIX

crimproB. KauecTBeHHas peakiys.

IIpeomemnsie. 3HATH CTPOCHUE,
CBOWCTBA M IPAKTUYECKOE TPIMEHEHHE
STUICHTJIUKOIA U TIIHIEpUHA. Y MeTh
COCTABIIATh YPaBHEHUS PEAKIINH,
MOJTBEPKIAIOLUX CBOICTBA
MHOTOaTOMHBIX CIIUPTOB, OOBSCHATH
3aBHCHMOCTH CBOWCTB CITHPTOB OT YHCIIA
THUIPOKCOTPYTIIL, IPOBOJNTH
KayeCTBEHHYIO PEaKIHIO Ha

[Ipe3enTanus
«'munepun»,
Buneodmmsm
«JlabopaTopHsIe
OIIBITEI

821,
ctp. 104,
TeCT




MHOTOaTOMHBIE CITUPTHI.
Memanpeomemmnoie. YMeTh
MPOIYKTHBHO OOIIATHCS B MPOIIECCE
COBMECTHOM JESATEILHOCTH, SICHO,

JIOTHYHO ¥ TOYHO H3JIaraTh CBOIO TOUKY
3pEHHUSL.

Jluunocmmuoie. PazpuBaTh

KOMM YHHKATHBHYIO KOMIIECTCHTHOCTb,
TOTOBHOCTh K YBOYKCHHUIO HHOM TOYKH
3peHust pu 00CYKJICHUH PE3yJIbTaTOB
BBITIOJTHEHHOM PaOOTHI.

32

denonsl 1
apoMaTHYeCcKHe CITUPTHI.

YUH3

®enomnel. CTpoeHHe, OTIHYHE 110
CTPOEHHUIO OT apOMAaTHYECKUX
cnupToB. Gusznueckue CBOMCTBA.
XUMHUYECKHE CBOKWCTBA:
B3aUMOJEHCTBUE C HATPUEM,
ienodsto, 6pomom. B3anmuoe
BJIMSIHHE aTOMOB B MOJIEKYJIE.
Crioco0bI 0OXpaHbl OKPYKAIOIIEeH
Cpezbl OT MPOMBIIIIIEHHBIX
OTXOJIOB, COZiepKAIIHX (HEeHOII.
JetictBue (heHONa HA )KUBBIE
OpraHU3MBI.

IlIpeomemmnsie. 3HATH OnpeieTICHUS
(heHOJIOB ¥ apOMATUYECKUX CIIUPTOB,
CTPOEHHE HX MOJICKYJ, CBOMCTBA U
npuMeHeHue (peHona. Y MeTb 00bSICHATh
3aBHCHUMOCTb CBOMCTB (peHOMA OT
CTPOCHHS €TI0 MOJIEKYJIbI, B3aHMHOE
BIIMSIHUE aTOMOB B MOJIEKYJIe (heHoa,
COCTaBIISITh YPABHEHUSI PEAKLH,
HOITBEPXKIAIOIINX CBOHCTBA (peHoma.
Memanpeomemuvie. Y MeTh IOHUMATh
npobieMy, CTaBUTh BOIPOCH!, BEIIBUTaTh
THIIOTE3bI, COCTABIISATH KOHCIIEKT
JIEKIHH.

Juunocmmupie. DopMUpoBaTh HAYYHOE
MHPOBO33PEHUE U IKOJIOTHIECKOE

MBIIILICHHE,
OCHOBHBIE BUIBI JEITETLHOCTH
yuartuxcst. COCTaBISITh KOHCIIEKT
neknun. HaOmromate
JICMOHCTPAIIMOHHBIE OIBITHI.
YyacTBoBaTh B 00CYXIEHUU HOBOT'O
MaTepuana.

[Tpe3entanus
«Denony,
Buneopunbm
«JlabopatopHble
OTIBITBD»

822,
ctp. 110,
TecT




33 I'eneTnueckas cBsA3b YUH3 Pemenue cxeMm npeBpaleHui,
CIIUPTOB C JOKa3bIBAIOIHUX CYICCTBOBAHUEC
YIJIEBOZIOPO/IAMH. TEeHETUUECKOU CBA3U MEXTY
cnupTaMu 1 YB.
34 O06o001eHne 3HaHUi 110 YOUC3

Teme «CIUPTHL.
DeHOomb»

IIpedmemmnovie. 3HATH 3aBUCUMOCTD
MEXIY COCTaBOM, CTPOEHUEM U
CBOMCTBAMH BEIISCTB. YMeETh
MPUBOIIUTH IPUMEPHI X COCTABJIATh
YpaBHEHHS XUMUYECKUX PEAKIIHH,
PaCKPBIBAIOIINX TCHETHYCCKHUE CBA3H
MKy CIIUPTaMU U YTJICBOIOPOIaMHU.
OTtpabaThiBaTh yMCHHE POU3BOIUTH
Ppacu€Thl M0 XMMUYECKUM YPaBHECHUSIM,
€CJIM OJTHO M3 PEarupykoluX BEIIEeCTB
B34TO B H30BITKE.
Memanpeomemmple. YMeTh

OpraHMU30BHIBATh yueOHOE
COTPYIHUYECTBO U COBMECTHYIO
JIeATENbHOCTD C YIUTENEM U
CBEpPCTHHKAMU, pad0OTaTh
WHIUBHAYaIIBHO U B IpyIIe (HAXOAUTD
ob1iee pereHre 1 pa3pelarhb
KOH(JIMKTHI HA OCHOBE COTIaCOBAHUS
MO3ULIUH U y4ETa HHTEPECOB),
($hopMynupoBaTh, apryMEHTUPOBATH U
OTCTauBaTh CBOE MHEHHUE.
Juunocmupie. DopMupoBaTh UETOCTHOE
MHPOBO33PEHHE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH, Ha OCHOBE MPE/ICTABICHUH O
TEHETUYECKON CBA3M MEXKIY Pa3HBIMU
KJIacCaMy OpraHMYECKHX BEIIECTB.
Pa3BuBaTh KOMMYHHKAaTHBHYIO
KOMIIETEHTHOCTb.

819-22,
820,
ctp. 98,
B5
(a,0,B,r)

819-22,
821,
ctp. 104,
B4 (a,0)
8§22,
ctp. 110,
B 5 (a,0)




Il nonyzooue (36 uacos)

Ne JlaTa ypoka
yp TpeOoBaHus1 K YPOBHIO
Ne | ypoka Tun Meana-
n n Tema ypoka DJIeMeHThI COAePKAHUS MOJAr0OTOBKM 00y4ar0IIMXCsl /3
n/n mno 0 o ypoka pecypcol
(pe3yJanbTar)
Teme | MUIaHYy | pakTy
Tema 7. «AJIb€rUabl, KETOHBI H KAPOOHOBbIE KHCJIOTHI» (8 yacoB)
35 1 KapOonusbHbIe YHH3 Anbaerupl. CTpoeHHe Ipeomemnpie. 3naTh onpenencHus [IpesenTanus 8§23,
COCIMHEHMA- aJIbACTU/BI, aNnpJeruioB, pyHKIMOHAIBHAS aNbJIETU/I0B U KETOHOB, CTPOCHHE UX «ATBIETHIBDY, ctp. 114,
KETOHBI. rpynmna, ee 3JeKTPOHHOE MOJIEKYJ. YMeTh COCTaBIISTh «A1LIETOH B (3,4,5,6)
CTpOCHHE, 0COOEHHOCTH HBOﬁHOﬁ CTPYKTYpHBIE q)opMyn])I anbJETUIOB U
cBsA3U. ['oMonornyeckuii psn KETOHOB, HA3bIBATH X 110
anbaerunoB. Homenknarypa. o
MEXAYHApOIHON HOMEHKIAType. 3HATh
CtpoeHne KeTOHOB.
Homerkrarypa. OcoGenmocTa CIOCOOBI TIOMTYYESHUS aJIbJIETH/IOB.
peakin okucienns. Honyuenne | Memanpedmemusie. Ymetn 0600mars
KETOHOB OKHCIICHHEM BTOPUYHBIX | M YCTAHABIIMBATH AHAJIOTUH.
CIIUPTOB. ALETOH — BAKHEHIINN | Juunocmuste. DopMUpOBATH
NPEACTaBUTE/Ib KCTOHOB, €ro OTBETCTBEHHOE OTHOIIIEHHE K YUCHHIO,
TIPAaKTHICCKOC UCIIOMB30BAHMC TOTOBHOCTH K CaMOOOPa30BAHHIO.
36 2 CBoiicTBa aNbIETH/IOB. YUH3 XUMHUECKHe CROMCTRA: IIpedmemnote. 3HaTh PU3nIECcKre U [pesenrarms §23,
ITonyuenue u OKMCJIEHHE, IPUCOEIMHEHIE XUMHUYECKHE CBOMCTBA aJIbJECTUIO0B. «Dopmanbaerum ctp. 115,
IIPUMCHEHHE. BOZIOPOIA. YMeTh cOCTaBIIATE yPaBHEHUS PEAKIIUH, TECT,
HOATBEPKIAIOMIUX CBOHCTBA Buneoduibm 8§24,
IMonyyeHue anbaeruaos QITBIETHIOB, OOBICHATH 3aBHCHMOCTb «JlaboparopHpie crp. 119,
OKHCJIEHHEM CIIMPTOB. CBOWMCTB QJIBJIETHIOB OT CTPOCHHSI OIIBITBD? B3 (a,0)

[Tomy4yenne yKCyCHOTO abernia
ruipaTalyen aleTuieHa u
KaTAJIMTHYECKAM OKHCIIEHUEM
stuieHa. llpuMmenenue
MYPaBBHHOTO U YKCYCHOT'O
aJTLJIECTHJIOB.

(hYHKIIMOHATHHOM TPYIIIEI, TPOBOJUTH
Ka4yeCTBEHHBIC PEAKIINU Ha allbICTHIBL.
Memanpeomemnmnwie. Bnaneto
HaBBIKAMH ITO3HABATEIIHHOM

JIeSITENBHOCTH.
Juunocmuwie. DopMupoOBaTH
OTBETCTBEHHOE OTHOUICHUE K YYEHHIO.




37 OnHOOCHOBHEIE YUH3 CrpoeHre KapOOHOBBIX KHCIIOT. IlIpeomemmnvie. 3HATH OIIpeneIEHUE IIpe3enTamus 825,
IIpeebHbIE DIIEKTPOHHOE CTPOECHHUE OJIHOOCHOBHBIX IIPEJEIIBHBIX «KapOoHoBbIe cTp. 124,
KapOOHOBBIE KHCIIOTHI. KapOOKCHIIBHOMN TPYNITEL, KapOOHOBBIX KHCIIOT, CTPOEHHE MX KHCJIOTBI» B (4-7)

00BsICHEHHUE TIOIBUKHOCTH
BOJOpOoaHOro atoma. OCHOBHOCTh MOJICICYIL, TOMOITOTHIO ¥ H3OMEpHIO.
T T ——— YMeTh Ha3bIBaTH Kflp60HOBI)Ie KUCJIOTBI
MpeAeTbHBIX 0JTHOOCHOBHBIX 0 MEXIYHAPOAHOHN HOMEHKIIATYPE.
kucnot. Homenknarypa. Memanpeomenmusie. YMeTh IOHUMATh
npo0JIeMy, CTaBUTh BOIIPOCHI,
BBIJIBUTaTh TUTIOTE3BL.
Juunocmusle. DopMUPOBATH HAYUHOE
MHUPOBO33pEHHE.

38 duznueckue u YUH3 XUMHYECKUE CBOMCTBA! IIpeomemusie. 3HATH XUMUUECKHE Buneopunbm 825,
XUMHYECKHUE CBOMCTBA B3aMMOJICHCTBHE C HEKOTOPBIMU CBOMCTBa KapOOHOBBIX KHCIIOT, 0COOBIE «JlabopatopHbie ctp. 125,
KapOOHOBBIX KHCIIOT. MeTaJulaMy, IIe0YaMH, CBOMCTBa MYpPaBEUHOH KUCIIOTEL. YMeTh OIIBITBI TecT,
[Tonyuenue. cnupraMiy. M3MeHeHue Cuilbl 3aIIMCBIBATh YPaBHEHUS PEAKLIMHI, 826,

KHUCIIOT IO, BIIUSIHUEM MOATBEPKIAIOIINX CBOWCTBA ctp. 130,
3aMECTHTEIIeH B YTIIEBOJAOPOIHOM | KapOOHOBBIX KHCIIOT, OOBSICHSITH B (7)
panukaie. Oco6eHHOCTH 3aBHCHUMOCTh CBOMCTB KapOOHOBBIX
MYpPaBbUHOW KHCIIOTHI. KHUCJIOT OT CTPOSHHUS (DyHKIIMOHATIBHOH
Baxkneimme npeacTaBuTeNn TPYIIIBL
KapOOHOBBIX KuCNOT. [lonyduenue | Memanpedmemnoie. YMeTh
KUCJIOT OKHCIIEHHEM albAETUIIOB, | IMOJB30BATHCSI OCHOBHBIMH JIOTHYECKIMHU
CIIUPTOB, NPEIEITBHBIX npuéMaMu, HaOIIJaTh U JeIaTh
YrIeBonopoIoB. B3anMocBs3b BBIBOIBI, OCYIIIECTBIISITH CAMOIIPOBEPKY.
roMmosorudeckux psno. Oomue | Juunocmusie. ©opMupoBaTh HayqHOE
CITOCOOBI TIONTYYEHHS KHCIIOT. MHPOBO33pEHHE Ha OCHOBE
MpeACcTaBIeHNI 00 OOIITHOCTH CBOWCTB
HEOPraHNYEeCKUX M OpPraHMYECKHX
KUCIIOT. Pa3BMBaTh KOMMYHUKATUBHYIO
KOMIIETCHTHOCTb.

39 TeneTnueckas cBs3b YUH3 [oBTOpEHUE CBOMCTB IIpedmemnole. 3HATH XUMUYECKHE 826,
KHCIIOT C APYrUMH KHCIOpOACOACPKAIINX CBOICTBA KapOOHOBBIX KHCIIOT, OCOObIE crp. 130,
KJIACCAMH OPTaHUIECKUX COE/IMHEHMUH, MX MONTY1EHHE 13 CBOWCTBA MyPaBbHHOM KUCIIOTBL. YMeETh B (5,6),
COCIAMHEHUIA. YHICBOAOPO/IOB. 3aMUCBIBATh YPABHEHHS PEAKLIUI, crp. 131,

MIOATBEP K IAIOIINX CBOHCTBA TecT




KapOOHOBBIX KHCIIOT, OOBSICHATh
3aBHCHUMOCTh CBOMCTB KapOOHOBBIX
KHUCJIOT OT CTPOEHUsI (PyHKIIMOHATBHON

TPYIIIIBL
Memanpeomemnuvie. YMeTh

TI0JIB30BATHCSI OCHOBHBIMU JIOTHYE€CKUMU
npuéMamu, HaOJIIOAATh U JIeNaTh
BBIBOJIBI, OCYIIECTBIISITH CAMOITPOBEPKY.
Juunocmuple. DopMHpoBaTh HAYIHOE
MHUPOBO33PEHHE Ha OCHOBE
npescTaBiaeHuid 00 0OITHOCTH CBOMCTB
HECOPTaHUYCCKUX U OPraHUYCCKUX
kucnot. Pa3BuBath KOMMYHUKATUBHYIO
KOMIIETEHTHOCTb.

40

[1P Ne3 «Ilomyuenue u
CBOICTBa KapOOHOBBIX
KUCIIOT»

y33

IlonyueHne yKCyCHOM KUCIOTBI
n3 auerara. 3yuenue
XUMUYECKHUX CBOWCTB YKCYCHOM
KHUCIIOTBI.

IlIpeomemmnsie. YMeThb IPOBOTUTH
OITIBITHI IO MOTYYCHUIO YKCYCHOM
KHMCJIOTbI U U3y4EHUIO €€ CBOMCTB,
OTIMYaTh MYPaBBHHYIO KHUCIOTY OT
YKCYCHOM C TIOMOITHIO0 XUMHYECKIX
peakuui, COCTaBIsATh OTUET O
MPaKTHYECKO padore.
Memanpeomemmuvie. Y MeTh
CaMOCTOSITENTFHO OCYIIECTBIISTD,

KOHTPOJIMPOBATh 1 KOPPEKTUPOBATH
JIeATENBbHOCTb.

Juunocmuste. PazpuBath OepexHOE,
OTBETCTBEHHOE OTHOIIEHUE K
(hu3IIecKOMY 3T0POBBIO, KaK
COOCTBEHHOMY, TaK U JIPYrUX JIIOJEH,
YMEHHE OKa3bIBaTh MEPBYIO TIOMOIIb ITPH
0XKOTax M TpaBMax, CB3aHHBIX C
peakTUBaMH | JIaDOpPaTOPHBIM
000pyI0BaHUEM.

Buneodmibsm
«JlabopatopHble
OIIBITHD»

827
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TIP Ned «Pemenne
SKCIIEPUMEHTATBHBIX
3aj1a4 Ha pacro3HaBaHUe
OpPTaHMYECKUX BEUIECTB)

y33

JlokazaTenbCTBO HAJIUUUS
OIPEICIIEHHOT'0 OPTaHUIECKOT O
BEIIIECTBA C TMTOMOIIBIO
KayeCTBEHHBIX PEAKIIU.

Ilpeomemmnvie. YMeTh IPOBOAUTH
OIIBITHI 110 PacIO3HABAHUIO
OpPraHWYecKUX BEUIECTB U COCTABIIATh
OT4ET O MpaKTHUYECKOi paboTe. 3HATH
npaBuiia 0e30MacHOM paboThI ¢
BEIIeCTBaMH, 000PYJIOBaHUEM U
XUMHUYECKOI MOCY 0.
Memanpeomemmnsle. YMeTh

CaMOCTOSTEIBHO OCYIIECTBIISATh,
KOHTPOIHUPOBATh U KOPPEKTUPOBATH
JIeATENbHOCTb.

Jluunocmmuuie. Pa3BuBath OepexHOE,
OTBETCTBCHHOC OTHOIIICHUEC K
(r3HIEeCKOMY 300POBBIO, KaK
COOCTBEHHOMY, TaK U IPYTUX JIIOJEH,
YMEHHE OKa3bIBaTh IIEPBYIO IOMOLIb IPH
0KOrax M TPaBMax, CBS3aHHBIX C
peakTUBaMH U JIAOOPaTOPHBIM
000py/IOBaHUEM.

Buneopmism
«JlabopatopHsie
OIIBITHDY

8§28

42

O0o611eHne 1Mo TeMaM
«CrupThl U GPEeHOIBD,
«AJBETHBI, KETOHBI 1
KapOOHOBBIE KUCTIOTBD»

YOHUcCs3

Ctpoenue, u3omepus,
XHMHYECKHE CBOHCTBA U CIIOCOOBI
HONy4eHHs CIHPTOB, (PEHOJIOB,
QJIB/ICTHI0B 1 KapOOHOBBIX
KHUCJIOT.

IIpedmemmnspie. YMeTh IPUMEHATH
MOTYYEHHBIC 3HAHUA JUIS PEIICHUS
yueOHbBIX 3a]1ay.

Memanpeomemmsvie. YMeTh
COOTHOCHUTB CBOH JIEUCTBUS C
IUTAHUPYEMBIMHE pe3YIbTaTaMH,
OCYIIECTBIISATH KOHTPOJb CBOCH
JIESITETHFHOCTH B TIPOIIECCE TOCTKEHUS
pe3yabTaTa, OIPENeNiTh CIIOCOOBI
JICHCTBUI B paMKax MPeII0KEHHBIX

yCIIOBHH M TpeOOBaHUIA,
KOPPEKTHPOBATH CBOH ACHCTBHS B
COOTBETCTBHH C M3MEHSFOIICHCS
CUTYalUeH.

Juunocmupte. DopmupoBatb
OTBETCTBEHHOE OTHOIIICHUE K YICHHIO.

819-26




OcCHOBHBIE BUJIBI JIEATENILHOCTH
ydaiuxcs. BeImomHsATh 3a1aHus
OIpeIeNIEHHON CII0KHOCTH I10
MPONICHHOMY MaTepHaly.

Tema 8. «Cioxnbie 3¢pupsnl. Kupoi» (5 yacos)

43 CnoxHbIC YQUPHL. YUH3 CTpocHue CI0KHBIX 3QHUPOB. IlIpedmemmnoie. 3HATH CTPOCHUE, [Ipe3enTarust 829,
O6paTuMoCTh peakuuu MOJTYYEHHUE, CBOMCTBA U 00IacTH «D¢upbi» ctp. 138,
stepudukanuu. ['uaponus MPUMEHEHUS CIIOXKHBIX 9(QUPOB. YMeTh Buneopunsm TecT
CIIoXHBIX 3¢upoB. [IpakTuueckoe

COCTaBJISITh OPMYIIBI CIOXKHBIX 3dupoB, | «JlabopaTopHbie
UCIIOJIb30BaHHUE. .

YpaBHCHUS p€aKun 3Tequ)I/IKaI_II/II/I u OIIBIThD)

THIPONH3A.

Memanpeomemmnsie. YMeTh

COOTHOCHUTB CBOH JIEUCTBUS C

IJIAaHUPYEMBIMH Pe3yAbTaTaMH,

OCYILIECTBIIATH KOHTPOJIb CBOCH

JEATENBHOCTH B IIPOLIECCE TOCTHKEHUS

pe3yabTara.

Juunocmupie. DopmMupoBaTthb

OTBETCTBEHHOE OTHOIICHHE K YUEHHIO,

TOTOBHOCTB M CIIOCOOHOCTH K

€amM0o00pa30BaHUIO.

44 XKupsl, cTpoeHue KUPOB. YHUH3 JKups! Kak clI0KHBIE SPHUPHI IIpeomemnoie. 3HATH ONpesieCHUE ITpesenrarms 830,
CaoiictBa. [Ipumenenne. TIAIEPUHA U KAPOOHOBBIX JKUPOB, CTPOCHUE HX MOJIEKYII, «Kupsn» cTp. 145,

KHCIIOT. JKHUPEI B IPHPOIE, MX CBOHCTBA, GHOTIOTHYECKYIO POIb U Buneopuasm B (7-8)
cBoiicTBa. [IpeBpaieHus >kupoB

MIPaKTUYECKOE 3HaUCHUE. Y MeTh «JlabopartopHble

UM B opraiusMe. ['maponus u
THIPUPOBAHNE KUPOB B TEXHHKE,
MIPOIYKTHI TIEPEPAOOTKH XKHUPOB.

COCTABIIATh YPABHEHUSI PEAKIIHH,
TIOATBEPIKTAIOIINX CBOWCTBA JKUPOB.
Memanpeomemnuwie. Bnanetob
HaBBIKAMH TIO3HABATENBbHON pediexcun
KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUIA
Y MBICITUTENbHBIX MPOLECCOB.
Juunocmusie. DopMupoBaTh HAYIHOE
MHPOBO33PEHUE.

OITBITHI»
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Motomue cpeacrna.

Ky

Moromue cpencrsa. [IpaBuna
0e30macHOro OOpaIleHus Co
CpeCTBaMU OBITOBOM XHMUH.
CocraB, MOTy4eHUE U CBOMCTBA
MbuUTa. CHHTETHYECKUE MOIOLIUE
cpeactea (CMC), ocobeHHOCTH
HUX CBOWCTB.

Ilpeomemmnvie. 3HATH CYITHOCTD
mporiecca THAPUPOBAHUS JKUPOB. MIMeTh
MPEJCTABICHAE O CHHTETHYCCKIX
MOIOIIUX CPEICTBAX M 3aIHUTE MPHPOIIBI
OT 3arpsA3HCHHS UMU. YMeTh COOTI01aTh
mpaBuiia 0€30MaCHOr0 OOpAaICHHS CO
CpeZIcTBaMU OBITOBOM XUMHUH.
Memanpeomemmnwie. Y MeTh
AHAJIM3UPOBATh M KPUTHUCCKH

OLICHMBATb MpEIaracMyro
uHpopmanuro, SICHO, IOTUYHO U TOYHO
U3JIaraTh CBOIO TOYKY 3pEHHMS.
Juunocmmuspie. DopMupoBaTh
9KOJIOruuecKkoe MeliuieHue. PazBuBars
OepexHOe, OTBETCTBEHHOE OTHOLICHHUE K
(r3HIEeCKOMY 3J0POBBIO, KaK
COOCTBEHHOMY, TaK M APYrUX JIIOACH.

[Ipe3enTarus
«Ilonydenue
MELIa»
Buneopmism
«JlabopatopHbIe
OIILITHDY

830,
ctp. 145,
TeCcT

46

O06o01menune no reme
«CnoxHbIe 3PHPHI.
Kupsny

YOHUcCs3

Ilpeomemmusbie. YMeTb IPUMEHATH
MOTYYEHHBIC 3HAHUA JUIS PEIICHUS
yueOHbBIX 3a]1ay.
Memanpeomemnvie. YMeTh

47

3auer Ned4 1o Temam:
«CrupThl ¥ PEeHONBIY,
«AJBJIETH B, KETOHBI U
KapOOHOBBIE KHCIOTBD,
«Cnox#bIe 3QupEL.
Kupepy

Ypok
KOHTPOJIS,
OILICHKHU U

KOPPEKIIH
3HAHUU
yUaImxcs

[ToBTOpEHUE U cucTeMaTH3aUsg
3YH, nony4eHHBIX IpH H3yIEHUH
TEMBbI

COOTHOCHUTB CBOH JIEUCTBUS C
TUTAHUPYEMBIMHE pe3yIbTaTaMH,
OCYIIECTBIISATH KOHTPOJIb CBOCH
JIESITETHFHOCTH B TIPOIECCE TOCTHKEHUS
pe3yabpTaTa, OIPENeNiTh CIIOCOOBI
JICHCTBUI B paMKax MPeII0KEHHBIX
yCIIOBHH M TpeOOBaHUIA,
KOPPEKTHPOBATH CBOH ACHCTBHS B
COOTBETCTBUH C U3MECHSIOIIEHCS
CUTYalIUeH.

Juunocmupte. DopmupoBatb
OTBETCTBEHHOE OTHOUIEHHE K YYEHHUIO.
OCHOBHBIE BUBI ACITEILHOCTH
y4amuxcs. BeImomHsITh 3a1aaus

829,
ctp. 138,
B 5 (a,0)

§19-30




OIpeIeNIEHHON CI0KHOCTH 110
MPONICHHOMY MaTepHuay.

Tema 9. «YrueBoab» (8 uacoB)

48 Mounocaxapubl. YUH3 CrtpoeHure MONEKYJIIbI IIpedmemmnoie. 3HaTH CTPOEHUE [Ipe3enTarust 831
I'mroko3a. (anpnerunHas hopma). MOJIEKYJIBI TTIIOKO3bI. Y MeTh «'moko3a»
Ou3UYECKIEe U XUMHUYCCKHE JTIOKa3bIBATh HATMYKE (PYHKIIHOHATBHBIX
CBOWCTBA TJIFOKO3HI. TPYIII B MOJICKYJIC TIFOKO3HI.
buonoruueckas pois u Memanpeomemmnsie. YMeTh 0000111aTh,
MPUMEHCHUE. CDpyKTosa Kak yCTaHaBHI/IBaTI) aHaJIOI'uu,
nu3zomep rimoko3bl. Cocras, Ki1accu(UIIMPOBATh, BHIOUPATH
CTPOCHHME, HAXOXKJICHUC B OCHOBAHHWA U KPUTCPUU 1A
npupoje, OUoJIoTHYeCKas poJb. Ki1accuuKaimu.
Juunocmmupie. DopMupoBaTh HAYYHOE
MHUPOBO33PEHHE.
49 XUMHUECKHE CBOWCTBA KY Peaxuuu ¢ yuacriem IlIpeomemnsle. 3HaTh CBONCTBa Buneodmibsm 831,
TJIFOKO3BL. AIBJICTUAHON ¥ THIPOKCHIIBHBIX TJIIOKO3BI U 00JIaCTH €€ MPUMEHEHHS. «JlabopaTtopHsle crp. 152,
;pynn. q)gTOCHHTe3' VYMeThb COCTaBJIATh ypaBHEHHs peakiuii OITBITHD» B (4,5)
€aKIU OpOXKEHUS: CITUPTOBOE
Peaxinu OposkeHus. L Op P > | OKHMCIEHUs, BOCCTAHOBJIEHHS, OPOKEHUS
MOJIOYHO-KHCJIOE.
TJTFOKO3BI.
50 [onyuenue, KY [IpuponHbIe UCTOYHUKH U [pe3enrarms 831,
Memanpeomemnvie. COCTaBIISITE CXEMBI
MIPUMEHEHHE TITFOKO3HI. CIIOCOOBI [OMYYCHHS [IIFOKO3BL. «'nroko3a B ctp. 152,
Ha OCHOBE M3YYCHHOI'0 MaTepuara.
MPUPOIE» TECT
Juunocmuple. DopMupoBaTh PHp ’ ’
Buneopunsm B (6-9)
MO3HABATENLHYIO U HH(OPMAIIMOHHYIO
«JlabopaTopHsIe
KYJABTYpY.
OITBITHI»

51 Hucaxapunpl. Caxaposa. KY Caxapo3a. CocTaB, Gpu3mdecKue IIpeomemmnspie. 3HATH XUMITIECKIE [Ipe3enTanus 832,
CBOWCTBa M HAXOXKJICHHE B CBOWCTBA caxapo3bl. YMeThb COCTaBIISITh «Caxapozay, ctp. 156,
npuponae. XUMUYECKUE CBOMCTBA, | YpaBHEHUS pEaKLMH, NOATBEPKIAIOLINX Buneodmmsm TECT
MOJTYYEHHE CaXapO3bl. CBOMCTBa caxapo3bl, OOBSICHIT «JlabopatopHsie

Bbronornueckoe 3HaueHwme.

3aBHCHUMOCTb CBOMCTB Caxapo3bl OT
CTpoeHNUs (PYHKIMOHAIBHBIX TPYII,
Ha3bIBaTh 00JIACTH ITPUMEHEHUS
caxaposbl.

OIIBITBI»




Memanpeomemnmnuie. Y METh

TI0JIB30BATHCSI OCHOBHBIMU JIOTMYECKHUMU
npuéMamu, METOIaMH HaOJFO/ICHUS,
00BSICHEHUSI, TPOrHO3UPOBAHUSL.
Juunocmuwte. DopmupoBath HayIHOE
MHPOBO33PEHUE.

52 ITonucaxapuapl. KY Kpaxman — npupoabiii Ilpedmemmnoie. 3HaTH CTPOCHUE U [Ipe3enTarust 833,
Kpaxmai. nonumep. Cocras, puznueckne CBOICTBa Kpaxmalia, KaueCTBEHHYIO Kpaxma, ctp. 160,
CBOICTBa M HAXOXKJICHUE B peaKIio Ha Kpaxmal, PeBpaieH s Buneodmiem B2 (a,0),
npupoge. XMMHUYECKHE CBOICTBA, | Kpaxmaia B Opranu3Me. Y MeThb «JlabopatopHbie B (3),
MOTy4YEHUE U IPUMEHEHHE. COCTaBIIATh YPaBHEHMS pPeaKLuil OTIBITBD» ctp. 161,
[MpeBparieHus MUIIEBOTO THAPONN3a KpaxMala u TecT
Kpaxmaja B OpraHu3Me. TMIOJIMKOHJICHCAIIMM MOHOCaXapHu/IOB.
I'nmukoren, posib B opranusme Memanpeomemmnsie. YMeTh
YeJI0BEeKa U JKUBOTHBIX. TM0JIb30BATHCSI OCHOBHBIMHU JIOT MYE€CKUMU
puéMamu.
Juunocmupte. DPopMupoBaTh
OTBETCTBEHHOE OTHOLICHHE
K YUEHHIO.
53 [onmcaxapuapl. KY Hemnrono3a — mpUpOAHBIIA IIpeomemnsie. 3HATH CTPOCHUE U [Ipe3enTarus 834,
Hemnnronosa. BonokHa. noimuMep. CTpoeHne 1 CBOMCTBA CBOWCTBA IIEJUTIONO03bl. YMeTh «emmonozay, ctp. 166,
LIEJJIXOJI03bI B CPABHEHHH C COCTaBJISATh YPABHEHMSI PEAKLIUI «BonokHa» B (3-7)
kpaxmainom. Haxoxnaenue B THPOIN32 IEJUTIONIO36I U 00pa30BaHuUs Buneoduiem
pupoze, OHOIOruIecKas poib, CIIOKHBIX 3()HPOB IEIUTIONO3E H «JlabopartopHble

MOTTy4YeHHE U IPHMEHEHNE
uemnoossl. [Ipuponneie
(HaTypasibHBIC) BOJIOKHA.
[onsiTHE 00 MCKYCCTBEHHBIX
BOJIOKHAX: alleTATHOM U
BUCKO3HOM. KanpoH, naBcaH.
CHHTETHYECKHE BOJIOKHA.

A30THOM KUCIIOTHI, IIEJITFOI03bI U
YKCYCHOM KHCJIOTBL.
Memanpeomemuple. YMeTh 0000111aTh,
YCTaHaBIMBATh aHAJIOTUH, TPOAYKTHBHO
00mIaThCs B IPOIIECCe COBMECTHON
JIeATETBHOCTH.

Juunocmmupie. DopMupoBaTh

MO3HABATENIbHYIO U HH(OPMAIMOHHYIO
KyJIbTYpY, B TOM YHCJIE Pa3BHBATh
HaBBIKH CAMOCTOSITEITBHON paboThI €
KHUTaMH.

OITBITHI»




54

TIP No5 «Pemenne
SKCIIEPUMEHTAIBHBIX
3a/1a4 Ha TIOJIy4eHUE U
pacrno3HaBaHue
OpPTaHUYECKUX BEUIECTBY

y33

JlokazaTenbCTBO HAJIUUUS
OIPEICIIEHHOT'0 OPTaHUIECKOT 0
BEIIIECTBA C TMTOMOIIBIO
KayeCTBEHHBIX PEAKIIU.

Ilpeomemmnsie. YMeThb IPUMEHATH
3HAHHUS 0 XMMHUYECKUX CBOMCTBaX
OpPTaHUYCCKUX BEIICCTB JJIS PEIICHHUS
JKCIICPUMEHTAIBHBIX 3a/1a4, IIOI0UPaTh
BEIIIECTBA M IIPOBOJINTH XUMUICCKUE
peaKIMy, HeOOXOIUMBIC JIJIS PCIICHUS
ompeneIEHHON 3aauu.
Memanpeomemupie. YMeTh

paccykaath, 1eaaTh YMO3AKITIOYEHHS 1
BEIBOJBI, CAMOCTOSATEILHO
OCYIIECTBIISITh, KOHTPOIHUPOBATh U
KOPPEKTHPOBATh YIEOHYIO
JIEATENBHOCTb.

Jluunocmmnule. Pa3BuBath HaBBIKU
COTPYIHHUYECTBA CO CBEPCTHUKAMH B
yueOHO-HCCIEI0BATENBCKOM

I TEIIBHOCTH.

Buneopmism
«JlabopatopHsie
OIIBITHDY

835

55

O060011EHE 10 TEME
«YTIeBoasDy

YOHUcCs3

CocraB, CTpOeHHE U XUMUYECKUE
CBOICTBA TIIIOKO3BI, CAXapo3Hl,
KpaxMasa 1 [eJUI0JI03Hl.

Ilpeomemmusbie. YMeTb IPUMEHATH
MOTYYEHHBIC 3HAHUA JUIS PEIICHUS
yueOHbBIX 3a]1ay.
Memanpeomemnvie. YMeTh
COOTHOCHUTB CBOH JIEUCTBUS C
TUTAHUPYEMBIMHE pe3yIbTaTaMH,

OCYIIECTBIISATH KOHTPOJIb CBOCH
JIESITETHFHOCTH B TIPOIECCE TOCTHKEHUS
pe3yabpTaTa, OIPENeNiTh CIIOCOOBI
JICHCTBUI B paMKax MPeII0KEHHBIX
yCIIOBHH M TpeOOBaHUIA,
KOPPEKTHPOBATH CBOH ACHCTBHS B
COOTBETCTBUH C U3MECHSIOIIEHCS
CUTYalIUeH.

Juunocmupte. DopmupoBatb
OTBETCTBEHHOE OTHOIIICHUE K YICHHIO.
OCHOBHBIE BUJIBI JCSITEILHOCTH
y4amuxcs. BeImomHsITh 3a1aaus

831-35




OIpeIeNIEHHON CI0KHOCTH 110
MPONICHHOMY MaTepHuay.

Tema 10. «A3oTcon

epakanme oprannyeckue coequnenuns» (10 yacon)

56 Awmmunsbl. CTpoeHue u YHUH3 CocraB, HOMEHKIIATYpA. IIpeomemmusie. 3HATH onpeieneHNe [Mpesenrarms 836,
CBOICTBa CrpoeHre aMUHOTPYIIIIbI. aMMHOB, CTPOEHUE UX MOJIEKYJ U «AMUHBDY, ctp. 173,
AMUHOB IIPEEeTBHOI0 dusnuecKre U XUMHYECKHe CBOHCTBAa. YMeThb Ha3bIBaTh H30MEPHI 1 Buneopunsm B (1-4)
psna. CBOIMCTBA. AMUHBI KaK TOMOJIOTH aMHHOB, COCTaBIISITh «JlabopatopHsie
OpraHu4ecKre OCHOBAHMSI: YpaBHEHHS pEaKIInii, XapaKTepH3yIOIINX OITBITHD)
B3auUMOJIEMCTBUE C BOJAOH U XUMHYECKHE CBOMCTBA aMHUHOB.
KHucioTaMu. ['opeHre aMruHOB. Memanpeomemnpie. YMeTh
Honyqe}me 1 IPUMCHCHUC. yCTaHaBJIMBAaTh aHAJIOI'NU, ACIaTh
BBIBOJIbI HA OCHOBC CpaBHCHU,
57 AHUITUH YUH3 AHWINH, €T0 CTPOCHHE, IPUIHUHBI KIacCH(UIIMPOBATH, BHIOHPATH [IpesenTarms 836,
Kak IpeJCTaBUTENhb 0C/a0/ICHHsI OCHOBHBIX CBOWCTB B | (b, KPUTEPHH s «AHUIHBY, crp. 173,
APOMATHYECKHX AMHHOB. CPaBHEHUM C aMHUHAMH KITACCH{ KA. Buneodmism B (5)
npenenbHoro psna. [onyuenue " «JTaGopaTopHsie
AHWITMHA M3 HHTPOOEH30Ma uunocmuvie. DopMUpPOBaTH HAYIHOE
(peaxuus 3MHMHA), 3HAUCHHE B MHPOBO33PECHUC HA OCHOBE OTBITED
Pa3BUTHH OPraHMYECKOTO NpeCTaBIeHUH O TEHETHYECKOH CBSI3H
CHHTE3a. OpPraHMYECKUX COEIMHEHUM.
58 AMUHOKHCIIOTHI. YUH3 Howmenxknatypa, nzomepus, IIpeomemnsie. 3HATH CTpOCHUE [Ipe3enTarms 837,
HoNy4eHHe U Gpu3nueckue MOJIEKYJT aMHHOKHUCIIOT, HX H30MEPHIO. «AMHHOKHCIOTE | cTp. 177,
cBoiictBa. CTpoeHue YMeTb naBaTh Ha3BaHUA B (1-4)
AMHHOKHCIIOT. AMHHOKHCIIOTaM 10 MEXTyHapOIHOM
HOMEHKJIAType, COCTaBIIATH YpaBHEHUS
59 XUMHUUECKHE CBOMCTBA Ky AMHUHOKHUCIIOTHI KaK aM(OTepHbIC peaxuuii, OATBEPKIAIOMWINX CBOICTBa Buneodmibsm 837
AMHHOKHCIIOT. OpraHMYECKHe COCIMHEHHSL. AMHHOKHCITOT, 0GBSCHATH 3aBHCHMOCTh «JlaboparopHsie

IlenTraHas cBA3b.
Buonornueckoe 3HaueHue G-
aMHHOKHCIIOT (3aMEHUMBIC 1
HE3aMEHHUMBIE KHCIIOTHI).
Obnacti TpUMEHEHUS
aMHHOKHCIIOT.

CBOWCTB aMHHOKHCIIOT OT CTPOCHUS
(hYHKIIMOHATBHBIX TPYIIIL.
Memanpeomemnmnwie. Bnaneto
HaBBIKAMH ITO3HABATEIIHHOM

JIeATEIbHOCTH, IPUMEHSTh Pa3IndHbIC
METO/BI TO3HAHUSL.
Juunocmuwie. DopMHUpOBaTH

OITBITHD)




OTBETCTBEHHOE OTHOIICHUE K YUCHHIO,
CIIOCOOHOCTh K CAMOPa3BUTHIO U
caM000pa30BaHHUIO.

60

TI'enetnueckas cBsI3b
AMUHOKHCIIOT C JPYTUMHU
KJIacCaMu OpPTaHUYECKUX
COEIUHEHUH.

Ky

B3anMocBs3b rOMOJIOrMUECKUX
PSIOB.

IlIpeomemmnvie. 3HATH CTPOCHUE U
CBOMCTBA aMHUHOB M aMUHOKHUCIIOT.
YMeTh COCTaBIIATh YPABHEHUS PEAKITH,
XapaKTEPU3YIOIINX XUMHUYECKHE
CBOMCTBA aMUHOB ¥ aMUHOKHCJIOT,
OOBSICHATEL 3aBUCHMOCTEL CBONCTB
OpFaHI/I‘{eCKI/IX BCIICCTB OT HAJIMYUS TEX
HNJIN UHBIX q)yHKLII/IOHaJ'lI)HI)IX l"pyl'[l'[.
Memanpeomemupie. Y MeTh 0000111aTh

3HaHUs, OPTaHU30BbIBATH YUeOHOE
COTPYIHUYECTBO U COBMECTHYIO
JIeATENbHOCTD C YIUTENEM U
CBEpCTHHKAMH, paboTaTh
WHJIUBUAYAIIbHO U B TPYIIIE.
Juunocmmupie. DopMupoBaTh
LIETIOCTHOE MUPOBO33pPEHUE,
COOTBETCTBYIOILIEE COBPEMEHHOMY
YPOBHIO pa3BUTHUsI HAYKH, pa3BUBATh
KOMMYHHKATUBHYIO KOMIIETEHTHOCTb.

87-37,
ctp. 177,
B (1,2)

61

benku — npuponHsie
monumepsl. CocTaB 1
CTpPOCHHE.

YHUH3

Benku xax GuomoIMMepsI.
OCHOBHBIE aMUHOKHCIIOTBI,
obpasytromue Oenku. [lepBudnas,
BTOPUYHAS M TPETHYHAS

CTPYKTYpa.

IIpedmemnspie. YMeTb XapaKTepU30BaTh
CTPYKTYPY MOJIEKYI OEIIKOB:
MEPBUYHYIO, BTOPUYHYIO, TPETUYHYIO U
YETBEPTHUHYIO.

Memanpeomemmusie. YMeTh 000011aTh,
yCTaHaBIMBATh AHAJIOTUH U JIENIaTh
BBIBOJIBI HA OCHOBE CPaBHEHHS.
Juunocmmupie. DopMHUpOBaATH HAYYHOE

MHUPOBO33PEHHE HA OCHOBE
MpeACcTaBICHN 00 OOITHOCTH
TIPUHIIATIOB CTPOCHUS U () YHKIUH
0OETKOB y BCeX KUBBIX OPTaHU3MOB.

[Ipe3enTanus
«bemkm»

838,
ctp. 183,
B (1-7)




62

CBolicTBa OEJIKOB.

[IpeBparienus 6e1IKOB B

OpraHu3Me.
VYcnexu B U3y4eHUU U
cuHTEe3€ OETIKOB.

Ky

CBoiicTBa O€JIKOB: THAPONIHN3,
JICHaTypalysi, IBETHbIC PEaKIHH.
IIpeBparieHust OSITKOB THIIH B
opraHusMe. YCIiexu B U3y4eHHH
CTPOCHHS M CHHTE3¢ OCIIKOB.

IIpeomemmubie. 3HATH CBOHCTBA OCITKOB.
YMeTh IPOBOUTH IIBETHBIC PEAKITUH Ha
Oenku. MIMeTh mpencTaBieHUs O
MpeBpaIleHHUsIX OCIKOB B OPraHU3MeE, O
XUMHYECKOM U MHKPOOHOJIOTHYESCKOM
CUHTE3€ OEIKOB.

Memanpeomemnpie. Y MeTb SICHO,
JIOTHYHO ¥ TOYHO H3JIaraTh CBOIO TOUKY
3pEHMsI, UCTIONIb30BaTh aJICKBATHBIC
SI3BIKOBBIC CPEICTBA.

Jluunocmmnule. Pa3BrBaTh HaBBIKU
B3aHUMO- U CAMOOIICHKH.

Buneopmism
«JlabopatopHsie
OIIBITHDY

838,
ctp. 183,
TeCcT

63

ITonstue 00
a30TCOJIEPIKAIINX
TEeTEePOIHKIMICCKAX
COEJIMHEHUSX.

YUH3

A3zoTconepxaiye
TeTCPOLUKITHYCCKAE COCTUHCHHMS.

IIpeomemmusie. Y MeTh OOBSICHATD
6MOTIOrN4ECKYIO pPOJIb HYKIEHHOBBIX
KHUCJIOT.

Memanpeomemmusie. YMeTh IPUMEHATH

MOJIy4CHHBIE 3HaHUS B HOBOW CUTYAlLIUH.
Juunocmmupie. DopMupoBaTh
LIETIOCTHOE MUPOBO33pPEHUE,
COOTBETCTBYIOILIEE COBPEMEHHOMY
YPOBHIO pa3BUTHUs HAYKH U
OOIIECTBEHHON MPAKTUKHU.

839-40

64

XUMHS U 310pOBbE
YeJI0OBEKa.

KY

JlexapctBa, hepMeHTHI,
BUTaMUHEL. [Ipo6iiemsl,
CBSI3aHHBIE C TIPHMEHEHHEM
JIeKapCTBEHHBIX NPETapaTos,
MIPUBBIKAHIEM K HHM.

IIpedmemmnsie. YMeTb TIOTH30BATHCS
WHCTPYKIUSIMH K JIEKapCTBEHHBIM
mpenapaTam.

Memanpeomemmnvie. YMeTh CTAaBUTH

BOIIPOCHI, apIyMEHTHPOBAThH
COOCTBEHHYIO TIO3HITHIO,
(hopMynHpOBaTH BBIBOIBI M 3aKITIOYCHHS.
Juunocmmupie. DopMupoBaTh
OepexHOe, OTBETCTBEHHOE U
KOMITETEHTHOE OTHOIIICHUE K
(hM3UUECKOMY M TICHXOJIOTHIECKOMY
3JI0pPOBBIO, KaK COOCTBEHHOMY, TaK U
JPYTHX JIIOJeH, HETIPHUATHE

[Ipe3enTanus
«YemoBek u
TIPUPOIA»

§41




YIOTPEOICHHS ATKOTOJIs M HAPKOTHKOB.

65

10

3auget No5 mo remam:

«YTIIEBOJBIY,
«A3zoTcozepxaniye
OpraHUYeCcKue
COETUHEHUS»

VYpok
KOHTPOJI,
OIICHKHU U
KOpPEKLIMU

3HAHUI
yyalmxcs

[ToBTOpEHME U cucTeMaTH3aNUs
3VH, nonyyeHHbIX NpH U3Y4EHUH
TEMBI

Ilpeomemmnsie. YMeThb IPUMEHATH
TIOJTYYeHHBIE 3HAHUS JJIS] pEIICHUS
yueOHBIX 3a7ay.
Memanpeomemmnsle. YMeTh
COOTHOCHTh CBOH JICHCTBUSI C

IUTaHUPYEMBIMU pe3yabTaTaMu,
OCYILECTBIISATH KOHTPOJIb CBOEH
JIESITEBHOCTH B MPOIIECCE TOCTHKEHUS
pe3yJiibTara, ONpeAeNsiTh CIIOCOObI
JIEWCTBUI B paMKax MPEJI0AKEHHbIX
YCJIOBUIA ¥ TpeOOBaHUH,
KOpPPEKTHUPOBATh CBOM JIEUCTBUS B
COOTBETCTBHH € U3MEHAIOLIENCS
CUTYaLlUeH.

Juunocmupie. DopMupoBathb
OTBETCTBEHHOE OTHOUICHHUE K YYEHHIO.
OCHOBHBIE BUIBI JIESTENBLHOCTH
ydaluxcs. BeITomHsATs 3a1aHus
onpeAenéHHON CI0KHOCTH T10
[IPOMACHHOMY MaTepHally.

831-41

Tema 11. «Xumust monumepon» (5 yacoB)

66

CHUHTETHYECKHE
MOJTUMEPBI.
Knaccugukarms
IIacTMacc.

YHUH3

Monomep. CTpyKTypHOE 3BEHO.
CreneHp MOMUMEpHU3aLNH.
MonekynspHsie U
NIPOCTPAHCTBEHHBIE MTOJIMMEPHI.
Mexanuueckas IpOYHOCTb
HeMnoHa, KanpoHa. [Ipumenenue
BMC. Ob6m1as xapakTepucTUKa
mractMacc. TepMoIuIacTHIHbIE U
TEPMOpPEAKTHBHBIE TITACTMACCHI.
Temnepatypbl KHTICHUS U
TUTABJICHHS.

IIpeomemnsie. 3HATH CTPOCHHE
MOJIMMEPOB 1 3aBUCHMOCTEH CBOWCTB
MOJIMMEPOB OT UX CTPOCHUS. YMeTh
OTIPENIeNIATE MOHOMED, TIOJIIMED,
CTPYKTYPHOE 3BE€HO, CTCIICHb
MOJTMMEPH3AIINH, 3aIIACHIBATh YPAaBHEHHUS
peakuui NoONUMEPU3aALNU U
MOJIMKOHICHCAITHH.

3HAaTh CTpOCHUE, CBOHCTBA U
MpUMEHEHNUE TTOTUATIICHA,
TIOJUTIPOTTUIICHA,

[Ipe3enTanus
«ITonumepsb»,
«IImacTmaccey,

Buneodpusm
«JlabopartopHble

OIIBITEI

842,43,
ctp. 198,
TecT




(heHom0hOpMaITEICTHITHBIX CMOJI.
Memanpeomemnmnuie. Bnanets HaBBIKAMH

IO3HABaTEILHOMN JEITeIbHOCTH. Y MeTh
OpPUEHTUPOBATHLCS B PA3ITMUHBIX
HCTOYHUKAX HHPOPMALIUHU U
HCIIOJIB30BaTh UX JUIS JOCTHIKCHHUS
Lesei.

Jluunocmmusie. DopMUpoBaTh IETOCTHOE
MHPOBO33PEHUE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBEHHOMN MPAKTHKH.
DopMUpPOBaATh [TO3HABATENIBHYIO U
MH(POPMALMOHHYIO KYNBTYPY,
9KOJIOTHYECKOE MBIIIJICHUE, Pa3BUBATh
HAaBBIKH B3aMMO- U CAMOOLICHKH.

67

Kayayxu.
CuHTEeTHYECKHE

BOJIOKHA.

YHUH3

Kayuyku. [Ipo6iemsr
JaJIbHEHIIIETO
COBEPIICHCTBOBAHHUS
MOJTMMEPHBIX MaTEPHAIOB.

O01m1as xapaKTepUCTHKA BOJIOKOH.

Ilpeomemmnsie. VIMeTs IpeaCTaBICHUS O
CTPOCHUH, CBOMCTBaX U MPUMEHEHUU
HaTYypaJIbHOTO KaydyKa 1
CTEPEOPETYISPHBIX CHHTETUIECKUX
KaydykoB. VIMeTh mpe/IcTaBIeHHS O
CTPOEHUH, CBOUCTBAX, IPUMEHEHUHU U
MOTYYEHUH JIaBCaHa U KarpoHa.
Memanpeomemusle. Y MeTh SICHO,
JIOTHYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY
3pEHMSI, UCTIONB30BATh aJIeKBAaTHEIC
SI3BIKOBBIE CPEIICTBA. YMeTh 0000m1aTh,
yCTaHaBJIMBATh aHAJIOTHH,
KIIaCCU(UITIPOBATE, BEIOMPAThH
OCHOBAHUS M KPUTEPUH IS
KJIacCU(MKAITHH.

Juunocmmupie. DopMHUpOBaATH HAYYHOE

MHPOBO33PCHUC U YBAKCHUC K
OTEUYSCTBECHHOM HayKe.

Pa3BuBaTh HaBEIKH COTPpYAHHYCCTBA CO
CBCPCTHUKAMMU.

[Ipe3enTanus
«CuHTeTHUYECKHE
KayqdyKm»,
Buneodmism
«JlabopatopHble
OTIBITBD»

§44-46




68

TIP Ne6 «Pacno3HaBaHue
IUIACTMACC U BOJIOKOHY

y33

PacnoznaBanue miactMacc,
BOJIOKOH.

Ilpeomemmnsie. YMeTh IPaKTUYECKU
pacro3HaBaTh OPraHHYCCKHUE BEIECTBA,
UCIIOJIb3YsT KAYECTBCHHBIC PEAKIIUH.
Memanpeomemmnpie. YMeTh

CaMOCTOSTEIBHO OCYIIECTBIISATh,
KOHTPOIHPOBATh U KOPPEKTHPOBATH
JIeATENBHOCTb.

Juunocmmuute. Pa3BuBath OepexHoe,
OTBETCTBEHHOE OTHOIICHHE K
(uznueckoMy 3J10pOBBIO, KaK
COOCTBEHHOMY, TaK W JIPYrHX JIFOJIEH,
YMEHHE OKa3bIBaTh TIEPBYIO TOMOIIb MPH
0)KOTrax M TpaBMax, CBA3aHHBIX C
peakTUBaMH U JIAOOPaTOPHBIM
000pyOBaHUEM.

Buneopmism
«JlabopatopHsie
OIIBITHDY

847

69

Opranudeckas XuMus,
YeNnoBeK U IPUpPOJA.

YHUH3

Ilpeomemmnsie. 3HATH TPUUNHBI
9KOJIOTMYECKOr o Kpu3nca. YMeTh
OOBSICHATB IPUYMHBI 3arPA3HEHUS
OKpYXarolen cpeibl.
Memanpeomemnvie. YMeETh
OPHUEHTHPOBATHCS B PA3IMIHBIX
MCTOYHHMKAX MH(POPMALINHN, KPUTHUECKU

OLICHMBATh U MHTEPIIPETHPOBATH
HHPOPMALIO, TOTYyIaEMYIO U3
Pa3NIUYHBIX UCTOYHUKOB.

Juunocmupie. DopMupoBaTh UETOCTHOE
MHPOBO33PEHHE W OCHOBBI
9KOJIOTUIECKON KYIbTYPHI.

8§48

70

O0001IeHE 3HAHUI T10
KypCy OpraHH4ecKOi
XVMUH.

YOHUC3

Kontpons 3YH mo kypcy
oprannueckoi xumuu 10 kmacca

IIpeomemnsie. 3HATH IPHHITUIIEI
KIIaCCU(UKAIINH OPTAHIIECKUX
COEIMHEHUIL, OnpeieNieHue
(hyHKITMOHATBHON TPYNIBL. YMeTh I10
CTPYKTYPHBIM (hOpMYITaM OPTaHUIECKIX
BELIECTB ONPEAENIATh NPUHAUIEXHOCTD
BELIECTBA K KOHKPETHOMY KJIacCy

[ToBTOpEH

nue

Kypca

opraHudec
KO XUMHHU




OpraHUYECKUX COENUHEHUN. YMeTh
COCTaBJIATH ()OPMYITBI H30MEPOB,
OTJINYaTh TOMOJIOTH OT U30MEPOB,
Ha3bIBaTh BEIIECTBA MO0 MEXKTYHAPOTHOM
HOMEHKJIaType, COCTaBJISATh
CTPYKTYpPHBIC (hOPMYITBI BEIIECTB IO UX
Ha3BaHUSIM. 3HATH 3aBUCUMOCTh MEX]TY
COCTaBOM, CTPOCHHEM U CBOMCTBAMU
BEIIECTB. Y MeTh MPUBOJUTH PUMEPHI U
COCTaBJIATH ypaBHeHm{ XUMHUYCCKUX
peakuui, pacKpbIBaIOIIUX TEHETUIECKUE
CBSI3M ME@X]ly OCHOBHBIMHU KJIacCaMH
OpraHUYEeCKUX COCAUHEHUH.
OtpabaTbIBaTh yMEHHE IPOH3BOIUTD
PacuéThl M0 XMMUYECKUM YPaBHEHHSM,
€CITH OJJHO M3 Pearupyronux BEIIecTB
B3STO B HU30BITKE.

Memanpeomemnuie. Brnagers HaBbIKAMHU

MO3HABATEJILHON IEATENBHOCTH. Y METh
OpraHHU30BHIBATH y4eOHOE
COTPYIHUYECTBO U COBMECTHYIO
JIEATENBHOCTD C YIUTENEM U
CBEpCTHHKAMH, pabOTaTh
WHIVBHAYAIbHO U B TpyIIe (HAXOAUTD
ob1ee pereHne 1 pa3peniaTh
KOH(UINKTHI HA OCHOBE COTJIACOBaHMS
MO3HIINH B y4€Ta HHTEPECOB),
(hopMynrpoBaTh, apryMEHTHPOBATH U
OTCTanBaTh CBOE MHEHHE.
Juunocmmupie. DopMupoBaTh
MHPOBO33PEHHE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH, Ha OCHOBE MPE/ICTABICHUH O
CTPOCHNHU M MHOT000pa3nu
OpraHn4ecKux BemecTB. @opMHupoOBaTh




LIEJIOCTHOE MUPOBO33PEHUE,
COOTBETCTBYIOILIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH, HA OCHOBE
MIpEJICTABICHUI O TEHETUYECKOU CBS3H
MEXIy pa3HbIMU KJIacCaMH
OpraHuyeckrx BeiecTB. Pa3BuBath
KOMM YHUKATHUBHYIO KOMIIETEHTHOCTb.
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