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MHNOACHUTEJBHASA 3AIINCKA

Jlannass  pabodast mporpamma  peanu3yercs B y4uyeOHUKe  JUIs
obmieoOpa3zoBarenbHbIX opranm3aiuii aBTopoB . E. Pymsuruca, ®@. I'. ®enpamana
«Xumus. 10 kmacey.

Pabouast mporpamMma ocBeliaer cojep:kanue ooyudenus xumuu B 10 kimacce
obmieoOpa3zoBarenbHbIX opranm3anuid. [Iporpamma paccumtana wHa 7049 (2 4 B
HEJISIIO).

PabGouas nporpamMma no XMMHHM COCTaBJIEHA Ha OCHOBE:

. byHIaMEHTAIBHOTO siJipa 00Iero o0pa3oBaHus;

. dbenepaibHOTO  TOCYAApCTBEHHOTO  00pa30BaTEIbHOIO  CTaHJapTa

cpeaHero ooiiero oopa3oBaHus;

° IIporpaMmsbl Pa3BUTHA YHUBCPCAJIBbHBIX y‘le6HBIX I[GﬁCTBPIﬁ;
° [nporpaMmbl  JYXOBHO-HPABCTBCHHOI'O PA3BUTHA MW  BOCIIMTAHUA
JINYHOCTH.

N3ydenune XMMUM Ha ypOBHE CPEIHETO 00IIero 00pa3oBaHus HAIIPaBIEeHO Ha
JIOCTHXKEHUE CIIENYIOIIUX LIEJICH:

. OCBOCHHE 3HAHMM O XMMHUYECKOM COCTaBJISIONICH €CTECTBEHHO -
HAyYHOM KapTHUHBI MUPA, BAKHEUIIINX XUMHAYECKUX TTOHATUSX, 3aKOHAX U TCOPUSX;

. OBJIQJICHUE yMEHUSIMU TPUMEHATH IOJIYYECHHBIE 3HAaHUS IS
O0OBSICHEHUS Pa3HOOOPA3HBIX XUMHYECKUX SBJICHHM U CBOMCTB BEIIECTB, OIEHKH
pONM XWMHUHA B PAa3BUTUM COBPEMEHHBIX TEXHOJIOTHMM W TIOJIYYEHUU HOBBIX
MAaTEPHUAJOB;

. pa3sBUTHE MO3HABATEIIBHBIX HWHTEPECOB U  HMHTEIUIEKTYAJIbHBIX
CIIOCOOHOCTEH B MPOIECCE CAMOCTOATEIIBHOTO TPUOOPETEHUS] XMMUYECKUX 3HAHUM
C HCHOJB30BAHHEM pPA3JIMYHBIX HMCTOYHHUKOB HMHGOpPMAIMA, B TOM YHCJC
KOMITbIOTEPHBIX;

. BOCIUTAHUE YOEKIEHHOCTH B TO3WTUBHOM POJIM XUMHUHM B KU3HHU
COBPEMEHHOI'0 OO0IECTBA, HEOOXOIUMOCTH XUMHYECKHA IPAMOTHOTO OTHOIICHHS K

CBOEMY 3JIOPOBBIO M OKPYKAIOIIEH cpeie;



. OPUMEHEHHE TOJY4YeHHbIX 3HAaHUW M yMEHMH MAiii Oe30MacHOro
UCIIONIb30BAaHUSl BEIIECTB M MaTepuanoB B OBITY, CEIbCKOM XO34WCTBE W Ha
IIPOU3BOJCTBE, PEUICHUS IMPAKTUYECKUX 3a7a4 B IIOBCEJHEBHOM JKHU3HH,
IIPEAYNPEKICHHS SBJICHUM, HAHOCSAILMX BPEl 3J0POBBIO YEIOBEKA U OKPYKAOLIEN
cpexne.

Pabouas mporpamma 1o XMMHUM BKJIFOUAET BOCEMb Pa3zelioB.

1. [loscHuTenbHasg 3amucKa, B KOTOPOM KOHKPETU3UPYIOTCS LIEIU

o01ero oOpazoBaHus ¢ y4ETOM crieluPuKku ydeOHOTO TIpeaMeTa.

2. OO6m1as xapakTepucTUKa yueOHOro mpeaMeTa.

3 Onucanue Mecta Kypca XUMHUH B Y4€OHOM IIJIaHE.
4. Pe3ynbTarhl OCBOEHUS Kypca XUMUHU.

5 Conep:xanue yu4eOHOro mpeamera.

6 [Tnanupyemsble pe3ynbTaThl O0yUeHUsI.

7. Temaruueckoe IUIAHUPOBAHHE C ONPEJCICHUEM OCHOBHBIX BHJOB
y4eOHOH AESITENbHOCTH.

8. KaHeHI[apHO-TGMaTHLIGCKOG IIAHUPOBAHUC.

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

Cpennee oOmiee o00pa3oBaHME — 3aKJIIOYUTEIbHAs CTYIEHb OOIIETo
oOpazoBanus. ConepxaHue cpeaHero ooOmero oOpa3oBaHUs HaIMpaBJICHO Ha
pellieHue CIeAYoIuX 3a1ay:

. 3aBeplieHue 00111e00pa30BaTeIbHON MOJATOTOBKA B COOTBETCTBUU C
3akoHoM «O06 obpazoBanuu B POy;

. peanuzamnus  npeanpodecCHoHaIbHOr0  obmero  oOpasoBaHUS,
MO3BOJISIONIETO 00ECNeUnTh MPEEMCTBEHHOCTh OOIIEro M MpodecCHOHATBHOTO
oOpa3oBaHUs.

Baxxneimield 3amaueii oOyueHusi Ha JTare MOJIYYEHHUs] CPETHEro oOIIero
oOpa3oBaHMs SIBISETCS TMOATOTOBKA OOYyYaIOIIUXCSl K OCO3HAHHOMY BBIOOpY

I[ElJ'IBHCfIHIGFO JKNU3HCHHOT'O IIYTH. O6y‘—IaIOHII/IeC$I JOJDKHBI CaMOCTOATCIIBHO



WCITOJI30BaTh MPHOOPETEHHBIN B IIIKOJIE OMBIT EATEILHOCTH B PEaTbHOM JKU3HH,
3a paMKaM# y4e0OHOTO IpoIiecca.

['maBHBIC 1IETM CpEAHETO 001Iero 0O0pa3oBaHMsI COCTOSAT:

. B ()OpMUPOBAHUU TIETIOCTHOTO MPECTABICHUS O MHUPE, OCHOBAHHOTO

Ha HpI/IO6peTéHHBIX SHAHUAX, YMCHUAX U criocobax ACATCIIBHOCTH,

. B MPUOOPETECHUU OIbITA IMO3HAHMS, CAaMOIIO3HAHMS, Pa3HOOOpa3HOM
JICSITCIIbHOCTH;
. B IIOJATOTOBKE K OCO3HAaHHOMY BBIOOpY o0Opa3oBaTeIbHON U

po(ecCUOHANIbHON TPAeKTOPHUH.

Oco0eHHOCThIO O0y4YeHHUsSI XMUMHUHU B CpEIHEW IIKOJIe SBJISETCA Oropa Ha
3HAHMS, TOJYYCHHBbIC TPH W3YYEHUU XMMUU B 8—9 Kiaccax, WX pacUIMpeHHE,
yriayOJIeHne U CHCTeMaTU3allus.

B wu3ydenun Kkypca xumuu OoJiblIasi poJib OTBOJUTCS XUMHUYECKOMY
HKCIEPUMEHTY,  KOTOPBIH MpeACTaBiIeH NPAaKTUYECKUMU  paboTamu,

71a00paTOPHBIMH OMBITAMHU U IEMOHCTPAIIMOHHBIMH SKCTIEPUMEHTaMH.

B kauecTBe 1IEHHOCTHBIX OpPUEHTUPOB XHMHUYECKOTO OOpa30BaHUA
BBICTYNAIOT OOBEKTHI, U3ydaeMble B KypCc€ XHMHHU, K KOTOPBIM y OOYyYarOIIUXCs
(dbopMupyeTcsi IECHHOCTHOE OTHOIICHHUE.

OcHOBY TMO3HaBaTEJIbHBIX IIEHHOCTEH COCTaBIISAIOT HAyYHbIE 3HAHUS MU
HAy4YHBIE METO/IbI IO3HAHUSI.

Pa3BuTHe no3HaBaTeNbHBIX LIEHHOCTHBIX OpPUEHTALUi CoJep)KaHus Kypca

XUMHUHU TO3BOJISIET C(HOPMUPOBATH:

. YBOXHUTEIHPHOEC  OTHOIIEHHWE K  CO3WJATCIBbHOW,  TBOPYECKOU
JEATENBHOCTH;

. MMOHUMaHUE HE0OX0IMMOCTH 3/I0POBOT0 00pa3a KU3HHU;

. NOTPEOHOCTh, B 0O€3yCIOBHOM BBINOJTHEHUH TPaBUI 0OE30MacHOTO

HCIIOJIB30BaHMNs BCIICCTB B HOBCGI[HGBHOﬁ KHU3HU,

. CO3HATEJbHBINA BHIOOP OyaylIel MPOoPECCUOHATBHON AESTEIbHOCTH.



Kypc xumum  obnagaer  BO3MOXHOCTSMH i (POPMUPOBAHUS
KOMMYHHUKATHBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX COCTaBISIOT MPOLIECC OOIIECHUS
¥ TPaMOTHAs Pe4b, CIOCOOCTBYIOIIHE:

. PaBHJILHOMY UCIIOJIB30BaHUIO0 XUMHUECKONH TEPMUHOJIOTHH;

. pPa3BUTHIO TIOTPEOHOCTHM BECTH JHUAJIOT, BBICIYIIMBATH MHEHHE
OIMIOHEHTA, y4aCTBOBATh B TUCKYCCHUHU;

. Pa3BUTHUIO CIIOCOOHOCTH OTKPBITO BBIpAXKaThb M apTryMEHTHPOBAHHO

OTCTauBAaTh CBOXO TOYKY 3PCHUAI.

MECTO KYPCA XUMHUHU B YYEBHOM IIJIAHE
basucHblil y4eOHBIM IUIaH CpeIHEd IIKOJbI MpEeaycMaTpUBAET H3yueHUE
XUMHH KakK Ha 0a30BOM, TaK U Ha YIIIyOJIEHHOM YpOBHE.

[IpumepHass mnporpamMma cpeaHero oOmero oOpa3oBaHMs IO XUMHUHU
COCTaBJ€Ha W3 pacuéTa 4YacoB, YyKa3aHHbIX B O0a3UMCHOM Y4eOHOM IIJIaHe
o01eo0pa3zoBaTeabHbIX OpraHu3anuil oomero oopazoBanusa. B mporpamme yuTeHo
25 % BpeMeHH, OTBOJMMOTO Ha BapHaTHBHYIO YacTh MPOTPAMMBI, COJEp)KaHUE

KOTOpO# (hOpMHUPYETCS aBTOPAMH pabOUMX MPOrPAMM.

PE3YJBTATHBI OCBOEHHUSA KYPCA XUMHUHU

IIpeomemmnuwie pe3yromamat (6a306blil ypo6eHb):

1)  chopMUPOBAHHOCTH MPEACTABICHUNH O MECTe XUMHH B COBPEMEHHOM
HAay4YHOW KapTHHE MHpA; TOHUMAHUE POJIM XUMHUHU B (DOPMUPOBAHUM KPYro3opa u
(GYHKIIMOHATBLHOM TPAaMOTHOCTHU Y€JIOBEKA JIJI PEUICHUsI MPAKTUYECKUX 3a]1a4;

2)  BIageHHE  OCHOBOIIOJATAIOIIMMHM  XHMHYECKHMH  ITOHSTHSIMH,
TEOPHUSMHU, 3aKOHAMH U 3aKOHOMEPHOCTSIMU;, YBEPEHHOE TMOJIb30BAHUE XUMUYECKOU
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

3)  BiaaeHue OCHOBHBIMU METOIaMH Hay4YHOTO MO3HAHMUS,
HCIIOJIBb3YEMbIMH B XUMUU: Ha0JII0/IeHKE, OTMCaHue, U3MepeHue,

DKCIIEPUMEHT; yMEHHE 00paldaThiBaTh, OOBSICHATH PE3YJIbTAThl MPOBEAEHHBIX



OTBITOB W JIeNIaTh BBIBOJBI, TOTOBHOCTh W CIIOCOOHOCTH MPUMEHSTh METOJbI
MO3HAHUS TIPU PEIICHUU MTPAKTUUECKUX 3a]1ay;

4)  chOpMHPOBAHHOCTH YMCHHs JaBaTh KOJUYCCTBCHHBIC OIICHKH |
MIPOBOJIUTH PACUETHI IO XUMUYECKUM (POpMyJIaM U ypaBHEHUSIM;

5)  BiajcHUE TpaBUIAMU TCXHUKH OE30MACHOCTH IPH HCIOJIb30BAHHU
XUMHUYECKUX BEIICCTB;

6) chopMuUpPOBaHHOCTP YMEHHS KIacCU(DUIIUPOBATh OPTAaHUYCCKHE
BEIIECTBA U PEAKLMU MO Pa3HbIM MPU3HAKAM;

7)  chOpMUPOBAHHOCTh YMEHHS OIHMCHIBATH W Pa3iidyaTh H3yYCHHBIC
KJIACChI OPraHMYECKUX BEILIECTB;

8)  chopMupOBaHHOCTH yMEHHUS JejaTh BBIBOJBI, YMO3AKIIIOUCHHS W3
HAONIOCHUM, XHMMHYECKMX 3aKOHOMEPHOCTEW, MPOTHO3UPOBATH CBOMCTBA
HEU3YYEHHBIX BEIECTB M0 aHAJIOTHH C U3yYECHHBIMU;

9)  chopMHUPOBAHHOCTh YMEHHSI CTPYKTYpUPOBATh M3YUYCHHBIH MaTepua
U XUMHUYECKYI0 MH(OPMALIHIO, TIOJy4YaeMYyI0 U3 pa3HbIX UCTOYHHUKOB;

10) chopMUPOBAHHOCTH COOCTBCHHOH MO3WIIMKA TI0 OTHOIICHHIO K
XUMHUUYECKON MH(MOpMaALINH, TOTy4aeMOM U3 Pa3HbIX HCTOYHUKOB;

11) chopMHUPOBAaHHOCTH  yMEHHS  aHAJIM3UPOBaTh W OICHUBATH
MOCJICJICTBUSL TIPOM3BOJICTBEHHOW U OBITOBOM JI€SITEIHOCTH, CBS3aHHOM C
nepepaboTKON OpraHUuYeCKuX BEIIECTB;

12) oBiajcHHE OCHOBAMHU HAYYHOTO MBIIIICHUS, TEXHOJIOTUEH

MCCJIEI0BATENbCKOM U MMPOEKTHOM 1€ATENbHOCTH;

13)  chopMHpPOBAaHHOCTE YMEHHsSI TPOBOJIUTH ODKCIEPUMEHTHI pPa3HON
JTUIAKTHYECKON HATIPABICHHOCTH;

14)  chopmupoBaHHOE YMEHHsI OKa3blBaThb IEPBYK0 MOMONIb MpPH
OTpPaBIIEHUSAX, OXKOTaxX MW JPYrMX TpaBMax, CBSA3aHHBIX C BEIIECTBAMH W
71a60paTOPHBIM 000PYAOBAHUEM.

Memanpeomemmwle pe3yiomamal:

1)  chopMUPOBAHHOCTh YMECHHSI CTaBUTH IICJIM U HOBBIC 3a/a4M B y4€Oe u

MMO3HABATEILHON AESITEIbHOCTH;



2)  oBimageHWe NTpUEMAMH CAMOCTOSITENBHOTO IUIAHUPOBAHUS —ITyTEl
JOCTHKEHUSI LIEIH, YMEHUS BbIOUpaTh 3((EeKTUBHBIE CTIOCOOBI PEIICHUST YIeOHBIX
Y TI03HABATEIbHBIX 33/1a4;

3)  choOpMHPOBAaHHOCTH YMCHHS COOTHOCHUTH CBOM  JICHCTBUSA C
IJIAaHUPYEMBIMU Pe3yJIbTaTaMu;

4)  chopMHPOBAHHOCTH YMEHHS OCYIICCTBISATh KOHTPOJIb B IPOIECCE
JTOCTHKEHHUSI pe3yiIbTaTa, KOPPEKTUPOBATH CBOU JIEUCTBUS;

5)  chopMupOBaHHOCTH YMEHHS OIEHHBATH MPABHIBLHOCTH BBITTOJHCHHUS
y4eOHBIX 331a4 U COOCTBEHHBIE BO3MOKHOCTH UX PEIICHHUS;

6) chopMUPOBAaHHOCTH YMEHHUS aHAIM3UPOBATH, KIACCHU(DUIIUPOBATH,
000011aTh, BBHIOMpPATh OCHOBAaHUS M KPUTEPUM ISl YCTAaHOBJIEHUS NPUYUHHO-
CJICACTBEHHBIX CBS3EH;

7)  copMHUPOBAaHHOCTH YMEHHS MpUOOpEeTaTb W TPUMEHSATh HOBBIC
3HaHUS;

8)  chopmupoBaHHOCT, YMEHHS CO3[aBaTh NPOCTEUIIHE MOJICIH,
UCIOJIB30BaTh CXEMbl, TaOIWIbI, CUMBOJIBI I pEUICHUs y4eOHBIX U
MO3HABATEJIbHBIX 3a/1a4;

9) oBnameHWEe Ha BBHICOKOM YPOBHE CMBICIOBBIM YTECHHEM HAyYHBIX
TEKCTOB;

10) cdopmupoBaHHOCTh yMeHHS A(H(HEKTUBHO OPraHU30BBIBATH Y4eOHOE
COTPYJHUYECTBO U COBMECTHYIO JESTEIbHOCTb, pabOTaTh HWHAMBHUIYAJIbHO C
y4€TOM OOIIMX UHTEPECOB;

11) chopMUPOBAHHOCTH YMEHHS OCO3HAHHO HCIOJb30BATh PEUCBBIC
CpEICTBa B COOTBETCTBHUH C 33JJa4aMUi KOMMYHHKAIIIH;

12) BBICOKHI YPOBHS KOMIIETEHTHOCTH B 00jacTh ncmnoib3oBanus UKT;

13) chopMHPOBAHHOCTH HKOJIOTHUCCKOTO MBIILICHHUS;

14)  cdopmupoBaHHOE YMEHUSI TMPUMEHATH B I[O3HABATEIBHOW,
KOMMYHHKATHBHOW W COLIMAJIBbHON MPAKTHKE 3HAHUS, MOJTYYCHHBIC PU U3yUYEeHUHN

npeaMera.



Jluunocmmnute pesynomameol:

1)  chopMUPOBAHHOCTH IOJIOKUTEILHOTO OTHOIICHUS K XHMHUH, YTO
00yCJIOBIMBAET MOTUBAIMIO K YU€OHO! JEATEIbHOCTH B BRIOpaHHOM cdepe;

2)  chopMUPOBAHHOCTH YMEHHS pemiarb NpPOOJEMBI IMOMCKOBOTO U
TBOPYECKOTO XapaKTepa;

3)  chOopMHPOBAHHOCTH YMEHUS MPOBOJUTH CAMOAHAIIN3 U OCYIECTBIST
CaMOKOHTPOJIb ¥ CaMOOLIEHKY Ha OCHOBE KPUTEPHEB YCIEIITHOCTH;

4)  chopMHPOBaHHOCTh TOTOBHOCTU CJIEIOBAaTh HOPMaM IMPHPOIO - H
3I0pOBbCOEPEraroiiero NoBeACHNUS;

5)  chopMupoBaHHOCTP TPOYHBIX  HABHIKOB, HANpPABICHHBIX  HA
camMOpa3BUTHE Yepe3 caMO0Opa30BaHueE;

6) chopMUPOBAaHHOCT,  HABBIKOB  MPOSBICHHUS  IO3HABATEILHOU

HWHHUIIMAaTUBbI B y‘{e6HOM COTPYAHHUYICCTBC.



YYEBHO-TEMATHYECKOE IINTAHUPOBAHHUE 110 XUMHH

10 kxacc
Ne Tema KoimuecTBo ﬂn}?g:f;:;:ﬁ;’;aﬂ IIpakTH4eckas 3auer
1011 4acoB paGora padora
1 | Tema 1. «Teopernueckue
OCHOBBI OPTraHUYECKOU 5 +
XUMUN»
2 Tema 2. «IIpenenbHbie 6 + +
YTJICBOIOPOIBI (AJTKAHBI)»
3 | Tema 3. «HenpenenbHbie 10 + +
YTJIEBOIOPOBD)
4 | Tema 4. «cApoMmaruueckue 4
YTIIE€BOAOPO/bI (ApEHBI)»
5 | Tema 5. «Ilpupoansie +
HWCTOYHUKH 3
YTJIEBOJIOPOJIOBY
6 | Tema 6. «CriupThl u 5
(b eHOIBI»
7 Tema 7. «AJIBIECTHIEL, +
KETOHBI U KapOOHOBBIE 8 + +
KHUCJIOTBI»
8 | Tema 8. «CnoxHbie 5
a¢upsl. Kupbny
9 | Tema9. «YrieBoabh» 8 +
10 | Tema 10.
«A3zoTcoaepxaniue 10 +
OpraHUYecKue
COCTMHEHUSD)
11 | Tema 11. «Xumus 5 +
TTOJIMIMEPOBY
Hroro: 70 1 6 5




OcHoBHOe coanep:xanue nporpammsbl 10 kiace

(2 yaca B Hexes10; Bcero 70) yacon)

Tema 1. «TeopeTuueckne 0OCHOBBI OPraHu4YecKkoii xumum» (5 4acoB)
PopMHpOBaHUE OPraHUYECKON XUMHUH KaK Haykd. OpraHM4ecKue BeleCcTBa.
Oprannueckass xumuss. TeopHust CTPOECHHsS  OPraHUYECKUX  COCIMHEHMMU
A.M.bytnepoBa. CtpykTypHasi uzomepusi. HomeHknatypa. 3Haue€HUE TEOpPUU
CTPOEHUSI OPTaHUYECKNUX COCTUHEHUN.
DneKTpoHHas MPHUPOJIA XUMUYECKUX CBSA3EH B OPraHMYECKUX COCAMHEHUSX.
CriocoObl pa3pbiBa CBSI3€W B MOJIEKYJIAX OPraHUYECKUX BELIECTB.

KJ'IaCCI/I(bI/IKaI_II/IH OpPraHU4ICCKUX COGI[HHGHPIﬁ.

YriaeBogopoasl (23 yaca)
Tema 2. «IIpeneabHblie YIi1eBOAOPObI (AJTKAHBI, HMKJI0AJTKaHbI)» (6
4acoB)

DNEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHUE aJIKaHOB. ['omMojornueckuii
psan. Homenknarypa u uzomepusi. Ousnyeckue 1 XMMUYECKUE CBOMCTBA AJIKAHOB.
Peakiun 3amemenus. llonmydyenme u npuMeHeHue ankaHoB. LlMkioankaHsI.
Crpoenue Monekys, romosnorndeckuil pan. Haxoxnenune B npupoae. Gusnueckue

U XUMHUYECKHE CBOKMCTBA.

Tema 3. «Henpeaeabnsbie yrieBogopoabn (10 yacon)

AJnKeHbl. OJNEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOCHHUE  AJIKEHOB.
I'omonornueckuit psan. Homenkmarypa. M3omepusa. Xumuyeckue CBOWCTBA:
peaKuuy OKUCIIEHUS, IPUCOETUHEHUS, ToauMepu3anuu. [IpaBuno MapkoBHUKOBA.
[lonyyenne u mnpuMeHeHHE ankeHoB.  AnkaaueHbl. CTpoeHue, CBOICTBA,
npumeHenue. [Ipuponsslii kaydyk. AJKHHBI. DJEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue auerwieHa. ['omonorn u wusomepsl. HomeHknarypa. dusnueckue u

xuMuueckue cporctsa. Ilonyuenne. [Ipumenenne.



Tema 4. KApomaTnuyeckue yrijeBoaopoabl (apeHbl)» (4 yaca)
ApeHbl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHue OeH3omna. M3omepus u
HOMeHKJaTypa. Dusnueckue M XUMHYECKHE CcBoicTBa OeH3oma. ['omonoru
oen3oma. (OCOOCHHOCTH XWMHYECKHX CBOWCTB OCH30Jla Ha MPUMEpPE TOJyoJa.
['eHernueckasi CBA3b apOMATUYECKHX YTIJIEBOAOPOJIOB C APYIMMH KJaccaMu

YIJICBOOAOPOOAOB.

Tema 5. «IIpupoaHble HCTOYHMKH YIJI€BOAOPOAOB» (3 Yaca)
[Tpuponnsiii ra3. IlomytHeie HedTsHBIE Ta3bl. HedTh 1 HEPTENPOAYKTHI.
®uznueckne cpoiictBa. CnocoObl  mepepabotku. Ileperonka. Kpekunr

TEPMUYECKUN U KATATUTUYECKHUM.

Kucaopoacoaepxauiue opranudeckue coequHenns (27 4acon)
Tema 6. «CnupTtbl 1 GeHoab» (6 YacoB)

OpnHoaTtoMHBbIe npeAenbHble CIUPThl. CTpoeHue MoJeKy, (PyHKIIMOHAIbHAs
rpynmna. M3omepuss 1 HOMeHknaTypa. Bomoponnas cBa3p. CBoiicTBa 3TaHOJA.
®U3nMoNOrMYecKkoe ACHCTBUE CIUPTOB HA OpraHuM3M denoseka. [lomydenue u
MPUMEHEHUE CIUPTOB. ['eHeThueckas CBSI3b MPEAENIbHBIX OJHOATOMHBIX CIIUPTOB
C yrieBoaopoAamMu.  MHOTOaTrOMHbIE CHUPTHL. IJTUICHIJIMKOJb, TJIULEPHUH.
CBoiiCcTBa, MPUMEHEHUE.

®enomnbl. Ctpoenune mosekyibl (enosna. CpoiictBa (enona. TOKCHYHOCTD

dbenona u ero coequnenuil. [lpumenenue gpexona.

Tema 7. «Aubaeruabl, keToHbl. KapooHoBbIe KMCJI0THD) (8 yacoB)
Anpnerunel. CtpoeHue MoJiekysbl  (opManbaeruga. DOyHKIIMOHATBHAS
rpynmna. M3omepuss 1 HoMeHknatypa. CBoiicTBa anblaerugioB. @opmanbaerui u
aneTanbJeru: MOJIyYeHHEe U MPUMEHEHHE. AILIETOH — NPEACTaBUTENb KETOHOB.
Crpoenune monekydsl. [Ipumenenne.
OnHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTHL. CTpOEHUE MOJEKYIL.

OyHkuoHanbHas rpynmna. M3omepus u HomeHkiaTypa. CBoiCTBa KapOOHOBBIX



kucnot. Peakuus stepuduxarnuu. [Tonydyenne kapOOHOBBIX KUCIOT U IPUMEHEHUE.
Kpatkue cBeneHusi 0 HENpeIeabHbIX KapOOHOBBIX KUCIOTaxX. ['eHeTnueckas CBA3b

Kap6OHOBI)IX KHCJIOT C APYTUMH KJIaCCaMH OPIraHUYCCKUX CO€HHH€HHﬁ.

Tema 8. «Canoxublie 3¢pupsbl. ZKupbp» (5 yacon)
CrnoxHble >pupbl: CBOWCTBa, MOJy4YeHUE, NMpuMeHeHue. JKupbl, cTpoeHue
xupoB. XKupsl B npupone. Cpoiictsa. [Ilpumenenue.
Moromue cpencrsa. IlpaBuna Oe3omacHOro oOpamieHUs CO CpeCTBaMU

OBITOBOM XMMUH.

Tema 9. «YriaeBoasl» (8 4acoB)

I'moko3za. Ctpoenue Mojekyabl. OnTudeckas (3epKajibHasi) H30MepHs.
du3nuecKue CBOWCTBA U HaxoxJeHwe B mpupone. IIpumenenme. dpykroza —
M30MEpP TIIOKO3bl. XMMHUYECKHE CBOMCTBa TIIIOKO3bl. I[Ipumenenne. Caxapo3sa.
Crpoenue Mosnekyibl. CBOWCTBA, MPUMEHEHUE.

Kpaxman u wnemnoniozda — MPEACTaBUTENH  MPUPOAHBIX MOJHUMEPOB.
dusnueckne U XuMuuyeckrne cBorctBa. Haxoxnenue B mpupogne. [Ipumenenue.

A1ieTaTHOE BOJIOKHO.

Tema 10. «A3oTcoaep:kamue oprannueckue coexnnenus» (10 yacos)

Amunbl. CtpoeHue Monekyid. AMuHorpymnmna. @u3znueckue U XUMHYECKHUE
cBoiicTtBa. CTpoeHne MOJEKyJbl aHminHa. CBolicTBa anwinHa. [I[pumenenue.

AMUHOKHCIIOTHI. M30Mepust 1 HOMeHKnaTypa. CBOWCTBA. AMHHOKHCIIOTHI
Kak am(oTepHble Oprannyeckue coequHenus. [Ipumenenue.

I'eneTnueckass CBSI3b aMHHOKHMCIOT C JIPYTMMM KJIaCCaMHM OPTraHUYECKHUX
COCIMHEHUM.

benku — npupoansie monumepsl. CoctaB W crpoeHue. DPu3MYECKHe U
XuMuyeckue cBorcta. [IpeBparnieHus: 6elKoB B opraHu3Me. Y ClieXu B U3YUEHUU U
cunreze  OenkoB. [lonstTne 00  azoTcogepkalvx  TETEPOLUMKIMUECKUX

coequuenusax. [Iupuaun. [uppon. [InpumMuanHOBEIE ¥ TyPUHOBBIE OCHOBAHUS.



HyxiienHoBBIE KMCIIOTBI: COCTaB, CTPOCHHE. XUMUS U 310POBbE YEIOBEKA.

JlexapctBa. [IpoGiemsbl, cBsI3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX MPENapaToB.

Tema 11. «Xumus noauMepoB» (5 4acoB)

[ToHdATHE O BBICOKOMOJIEKYJIIPHBIX COEAUHEHUAX. CTpOEHHE MOJIEKYIL.
CrepeoperyisipHOE U CTEPEOHEPETYISIPHOE CTpoeHUEe. OCHOBHBIE METO/IbI CUHTE3a
IIOJIMMEPOB. Knaccudukanuss miactmace. TepMOIUTACTUYHBIE TOJUMEPHI.
[Tomuatunen. IlomunponuneHn.  TepmommacTUuHOCTb.  TepMOPEAKTHBHOCTD.
Cunretnueckue kaydyku. CTpoeHME, CBOMCTBA, IIOJIYYECHHE W IIPUMECHECHHE.
Cunrernueckue BosokHa. Kanpos. JIaBcan.

O060011eHNe 3HaHUM IO KYpCy.

IIJTAHUPYEMBIE PE3YJIBTATBI OBYUYEHUSA

B pesynbraTte uzydenus yaeOHoro npeamera « XMMHs» Ha YPOBHE CPEHETO
o011iero oOpazoBaHusi Ha 0a30BOM YPOBHE 8bINYCKHUK HAYUUMCSL:

- pacKpbIBaTh Ha IPUMEPAX POJIb XUMHUH B (POPMHUPOBAHUU
COBPEMEHHOW HAYYHON KaPTHUHBI MUPA U B PAKTUYECKOU EATEIIBHOCTH
YeJI0BEKa;

- JIEMOHCTPUPOBATH HA MPUMEPAX B3aUMOCBSI3b MEXKIY XUMHEN U
JPYTUMH €CTECTBEHHBIMU HAyKaMU;

- pacKpbIBaTh Ha MIPUMEPAX MOJIOKEHUSI TEOPUUA XUMUUECKOTO
ctpoenust A. M. bytiepoBa;

- OOBSICHSITh MPUYMUHBI MHOT000pa3usi BEIIECTB HA OCHOBE O0IIUX

MIPEICTABICHUI 00 UX COCTaBE M CTPOCHUM;

MPUMEHATH MTPaBUJIa CUCTEMATUYECKON MEXTyHAPOIHOM
HOMEHKJIATyphI KaK CPEICTBA PA3TMUCHUS U UCHTU(DUKAIIUN BEIIECTB M0 UX
COCTaBYy U CTPOCHUIO;

- COCTaBJISATh MOJICKYJIIPHBIC U CTPYKTYPHBIE (POPMYJIBI OpTaHUUECKUX
BEII[ECTB KaK HOCUTENEeH nH(OpMAITUU O CTPOCHHH BEIIECTBA, €TO0 CBOMCTBAX U

MPUHAJICKHOCTH K ONPEACIIEHHOMY KJIACCy COCIMHECHUN;



- XapaKTEePU30BaTh OPTaHUYECKHE BEIECTBA MO COCTABY, CTPOSHUIO U
CBOMCTBaM, yCTaHABJIMBATH MPUUYNHHO-CJIC/ICTBEHHBIC CBSI3U MEXKITY JaHHBIMH
XapaKTePUCTUKAMH BEIIECTBA;

- MPUBOIUTH MPUMEPHI XUMUYECKUX PEAKITUH, PACKPBIBAIOIIINX
XapaKTepHbIEC CBOMCTBA TUITUYHBIX MTPEICTABUTENICH KIIACCOB OPTaHUIECKIX
BEIIIECTB C IEIbI0 MX UACHTU(UKAINH U O0BSICHEHHS 00JIaCTH TIPUMEHEHUS;

- MIPOTHO3UPOBATH BO3MOKHOCTD MPOTEKAHUS XUMHUYECKUX PEAKITUN Ha
OCHOBE 3HAHUH O THUMAaX XMMHUYECKOH CBSI3M B MOJICKYJIaX PeareHTOB U UX
PEaKIMOHHOM CITIOCOOHOCTH;

- WCITOJIB30BaTh 3HAHUS O COCTABE, CTPOCHUM M XUMHUYECKHX CBOHCTBAX
BEIIECTB ISl UX 0€30IaCHOTO MPUMEHEHHUSI B IPAKTUYECKOM 1€ITeIbHOCTH;

- MIPUBOJINUTH MPUMEPHI MPAKTHUSCKOTO MCIIOIH30BAHUS MMPOTYKTOB
nepepadoTKu HeTHU U TPUPOJHOTO ra3a, BHICOKOMOJIEKYIISIPHBIX COSTMHEHUM
(MOMUATUIIEHA, CHHTETUYECKOTO Kay4dyKa, alleTaTHOTO BOJIOKHA);

- MIPOBOJIUTH OTBITHI IO PACTIO3HABAHUIO OPTAHMYECKUX BEIICCTB
(runepuHa, YKCYyCHOM KUCIOTHI, HEMPEeIbHBIX KUPOB, TIIFOKO3bI, Kpaxmala,
OEJIKOB) B COCTaBE IMUIIEBIX MPOIYKTOB U KOCMETUYECKUX CPEJICTB;

- BIIAJICTh MPABWIAMH U NIpUEMaMu 0€30MacHOM paboThI €
XUMUYECKMMHU BEIIECTBAMH U JJAOOPATOPHBIM 000PYI0BAHUEM;

- MIPOBOJIUTH PACUETHI HA HAXOXKICHUE MOJICKYJISIPHON (DOPMYJIBI
YTIEBOA0PO/Ia 10 MPOYKTaM CTOPAHUS U TI0 €70 OTHOCUTENILHOM TJIIOTHOCTH U
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIHMX B €T0 COCTAB;

- BJIAJICTh TIPABHIIAMH 0€301TaCHOTO OOpAICHUS C €IKUMU, TOPIOYHMH U
TOKCUYHBIMH BEIIECCTBAMH, CPEJICTBAMH OBITOBOW XUMUMU;

- OCYIICCTBIIATH TTOUCK XMMHYECKOW HH(POPMAIIUU TT0 Ha3BAHUSIM,
uaeHTUdUKATOpPaM, CTPYKTYPHBIM (hOpMYyJIaM BEIECTB;

- KPUTHUYECKU OIICHUBATh U HHTEPIPETUPOBATH XUMHUIECKYIO
uHOOPMAITHIO, COIECPKAITYIOCS B COOOIICHUAX CPEJCTB MACCOBOM MH(POPMAITHH,

pecypcax HHTepHeTa, HAaYYHO-MIOMYJIAPHBIX CTATBhAX C TOYKH 3PpCHUA CCTCCTBCHHO



- HAYYHOUW KOPPEKTHOCTH B IIEJISIX BBISIBIICHUS OMIMOOYHBIX CYXKIECHUN U
dbopMupoBaHUS COOCTBEHHOM MO3UITUH;

- MPEACTABIATH IyTH PEIICHUS TI100aJIbHBIX TPOOJIEM, CTOSIIUX MEPE]]
YEJIOBEYECTBOM (PKOJIOTMYECKUX, YHEPTETUUECKUX, ChIPHEBBIX), U POJIb XUMHUU B
pEUIeHUH 3TUX MPOOJIEM.

Buvinycknuk na 6a3080M ypogHe noayuunm 603MONCHOCHL HAYUUMbCAL:

- WUTFOCTPUPOBAThH HA IPUMEPAX CTAHOBIIEHUE U HBOJIIOLUIO
OpraHMYEeCKON XMMUU KaK HAYKW Ha PA3IMYHBIX HICTOPUUYECKUX dTanax eé
pa3BUTHS;

- MCIIOJIB30BaTh METO/Ibl HAYYHOT'O MIO3HAHUSI TIPU BHITIOJIHEHUHU
MIPOEKTOB M Y4EOHO-UCCIIEI0BATEIBCKHUX 3a/1a4 110 U3yYEHHUIO CBOMCTB, CIIOCOO0OB
MOJTYYEHHUSI ¥ pacTiO3HABAHUSI OPTaHUYECKUX BEILIECTB;

- YCTaHABJIMBATh FTEHETUYECKYIO CBSI3b MEXKAY KJIaCCaMU OPTaHUYECKUX
BEIECTB ISl 000CHOBAHUS MPUHIIMITHAIBHON BO3MOXHOCTH TOJTyUCHUS
OpraHUYECKUX COCIMHEHUH 3aIaHHOTO COCTaBa U CTPOCHUS;

- yCTaHaBJIMBATh B3aUMOCBS3U MEXTy haKTaMHu U TEOPUEH, MPUINHOM
U CJICJCTBUEM MPU aHAIN3E MPOOJIEMHBIX CUTYallu 1 00OCHOBAHUU

IIPUHUMAEMBIX PELICHUN HA OCHOBE XUMUYECKUX 3HAHUM.



TemaTH4ueckoe IJIAHUPOBAHUE

TemMbl, BXOAsIIIIAE
B CO/IePKAHUE

OcHoBHOE CoacpKaHue 1o TeMaM

XapakTepucTUKA OCHOBHBIX BH/I0B J1eSITeJIbHOCTH
yUeHHKAa

npeaMera (Ha ypOBHE Y4eOHBIX JeiiCTBHH)
['naBa |. Teopus Oprannueckast Xumusi. Xumuaeckoe crpoeHue. | OObsICHATh, IOUYEMY OPraHUYECKYI0 XUMUIO BBIICIIUIU B
XUMHYECKOTO Teopusi XMMUYECKOTO CTPOEHHUSI BELIECTB. OTHEJIbHBIN pa3zaes xuMud. [lepeunciiath OCHOBHBIE
CTPOCHUS VYrnepoausii ckener. U3omepusi. U3oMmepsl. MPEANOCHUIKM BOBHUKHOBEHUSI TEOPUU XUMUYECKOTO
OpTraHUYECKUX DHepreTuuecKue ypoBHHU U MOTYPOBHHU. CTPOCHHMUS.
COCIMHEHUH. DJIEKTPOHHBIE OPOUTANIH. S- DIIEKTPOHBI U P- PaznuyaTh Tpy OCHOBHBIX THIIA YTJIEPOJHOTO CKEJleTa:
[Ipupona anekTpoHbl. CluH 35eKTpoHa. CriapeHHbIe Pa3BETBIIEHHBIN, HE PA3BETBIEHHBIN U [IUKINYECKUN.
XUMHYECKUX AIEKTPOHBI. DJIEKTPOHHAS KOH(UTYpAITHSL. OrnpenensaTe HaTM4YMe aTOMOB YIJIEpoa, BOAOPOAa U
CBSI3€H. 54. I'paduueckue aneKTpoHHBIE (OPMYJIBI. XJIOpa B OPTraHUYECKUX BelleCTBaX. Pa3nnyars MOHATHS
T-CBSI3b, G-CBsI3b. METO/l BAJICHTHBIX CBSI3EH. «QIIEKTPOHHAsT 000JI0UKa» U «IJIEKTPOHHAs OpOUTAIIBY.
OyHKIMOHAIbHAS TPYIIIA. N300pakath 37eKTPOHHBIE KOHDUTYpaIIMK aTOMOB
JemoncTpanuu. O6pasipl OpraHuYECKUX AJIEMEHTOB 1-TO U 2-TO MEPUOAOB C TOMOIIBIO
BEILIECTB U MaTepuanoB. Mojaenn MoJieKyJ AJIEKTPOHHBIX U TPAPUIECKUX IIEKTPOHHBIX (HOPMYI.
OpraHuYecKuX BelecTB. PacTBOpuMoCThb OOBsICHATH MEXaHU3M 00pa30BaHUS U OCOOEHHOCTH G - U
OpraHUYECKUX BEILECTB B BOJAE U HEBOJHBIX T - CBA3EH.
pactBopurensx. [naBnenue, 00yrinBaHue u OnpenensiTe NPUHAIEHKHOCTh OPTraHUYECKOTO BEIIECTBA
TOPEHHE OPraHUYECKUX BEIIECTB. K TOMY WJIM HHOMY KJIACCY TIO CTPYKTYpHOU hopmyrie.
I'naBa Il. [IpenenbHbIE YrI€eBOAOPOIbI (AJTKAHBI). OOBICHATH TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT
[IpenenbHbIE Bo30yxnéHHoe  cOCTOsSIHME aToMa aJIKaHOB Ha OCHOBE MPEICTaBICHUN 0 THOpUIU3AIIUN
YIIEBOAOpOAbl — | yriaepoja. ' mbpunuzaius aToOMHbIX opOuTaneit aroma yriepoja.
aJIKaHbl. OY. opOutaneii. ['omonoru. I'omonornyeckas N3roraBauBaTh MOJIEIM MOJIEKYJI aJIKAHOB,

Pa3HOCTb. [ OMOJIOrMYECKUN PSLI.
MexayHapoaHass HOMEHKJIATypa
OopraHu4eckux BemiectB. M3omepus
YIJIEPOHOTrO cKenera. Peakiuy 3amenienus

PYKOBOJICTBYACH TEOPUEN XUMUUYECKOTO CTPOCHUS
OpraHu4ecKux BemecTB. OTIM4aTh TOMOJIOTH OT
n3oMepoB. Ha3pIBaTh ajikaHbI 110 MEXKAYHAPOIHOMN
HOMEHKJIATYpE.




(ramoreHupoBaHuE), NETUAPUPOBAHUS U
M30MEpU3ALIUN AJIKAaHOB. L{enHble peakuuu.
CB0OOOIHBIE PAIUKAJIBI.
["anoreHonpon3BOIHBIE AJTKAHOB.
JemoHcTpanuu. B3peiB cMecn MeTaHa ¢
BO31yXOM. OTHOIIIEHHE AJIKAHOB K KUCJIOTaM,
11eJ1049aM, pacTBOpy

TepMaHraHara Kainus u OpoMHO# BOJE.
JlabopaTopHblii onbIT. 3roroBneHue
MOJIETEN MOJIEKYJI YIJIEBOAOPOIOB.

CocTaBnsiTh ypaBHEHUS] XUMHUECKUX PEaKIIUM,
XapaKTEpU3YyIOIINX XUMUYECKHUE CBOMCTBA METaHAa U €ro
TOMOJIOTOB.

Pemate pacuérHble 3a71a4u Ha BHIBOJ (hOPMYJIIbI
OpraHUYECKOro BEUIECTBA.

['naBa Ill.
HenpenenbHbie
YTJIEBOJIOPO/IbI
(ayIKeHBbI,
aJKaJIueHbI U
ankuubl). 104.

Kpatnebie cBsizu. HenpenenbHbie
yTIEBOAOPOIbI. AJIKEHBI. SP2-
['ubpuauzanus. OteH (3tuieH). M3omepus
ITOJIOKEHUS JBOMHOMW CBSI3H.
[IpocTpancTBEHHAs U30MEPUS
(ctepeonsomepus). Peakiiuu nprucoenHeHUs
(runpupoBaHue, raJoreHUpOBaHUE,
TUpaTalys), OKUCICHUS U TOJIUMEPU3ALIUU

AJKEHOB. BBICOKOMOJIEKYIISIPHBIE COETUHEHUSI.

KauecTBeHHbBIE peakiu Ha TBOMHYIO CBS3b.
AJnkanueHsl (IMEHOBBIE YTIIEBOIOPO/IBI).
Jusunun (Oyraauen-1,3). M3onpen (2-
MeTunoyTagueH-1,3). ConpsxeHnble
JIBOWHBIE CBSI3U. Peakunu npucoeInHeHns
(rasioreHupoBaHus) U MOJIUMEPU3AIUU
aJIKaJINCHOB.

AuetuieH (3TuH). MexknaccoBast U30MEPHSL.
sp-I'mObpunuzanus. Peakiyum npucoeImHEHNUs,

OOBACHATH NPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI
ATUJIEHA Ha OCHOBE MPEICTABICHUM 0 THOpUIU3aluu
aTOMHBIX opOUTanell yriaeposa.

N300paxaTh CTpYKTypHbIE (OPMYJIbI ATTKEHOB U UX
MU30MEPOB, HA3bIBATh AJKEHBI 10 MEKIYHAPOAHOU
HOMEHKJIAType, COCTaBIATh (POPMYJIbI ATKEHOB 10 MX
Ha3BaHUSIM.

[lepeuncnarh cnocoObl MOMYyYEHHUsI ATTIKEHOB U 00J1acTh
WX MPUMEHEHHS.

CocTaBnsiTh ypaBHEHHUS] XUMHUUECKUX PEAKIIHA,
XapaKTEPU3YIOMINX XUMUYECKHUE CBOMCTBA aJIKEHOB.
ITomyuaTs 3THIIEH.

Jloka3pIBaTh HENMPEAECIbHBIN XapaKTep dTUIIEHA C
MOMOILBIO KAYECTBEHHOM pPEaKIM1 Ha KPaTHBIE CBA3H.
CocTaBisATh ypaBHEHUS! XUMHUUECKUX PEAKIIHM,
XapaKTEPU3YIOIINX HEMPEAEIbHbBIN XapaKkTep
AJIKaJJUEHOB.

OOBICHATH SP- THOPUAN3AIUIO U TPOCTPAHCTBEHHOE




OKHUCJICHUA U ITOJIMMCPU3AlTUN AJIKHUHOB,
AJIKCHOB.

I[CMOHCTpaIII/II/I. Moaenu MOJICKYJ I'OMOJIOT'OB

u uzomepos. [lonyyenue aneruineHa
KapOuIHBIM criocoOoM. Biaumopeiictre

allCTHJICHA C PAaCTBOPOM IICpMaHIaHATa KaJIus

1 OpoMHO# BoI0M. ["'opeHue aleTuiieHa.
Pa3znoxenue kaydyka npyu HarpeBaHUU U
MCIIBITAHUE NPOAYKTOB Pa3JI0KEHUS.

CTpOEHHE MOJIEKYJIbI alleTHIICHa, HA3bIBATh TOMOJIOTH
alleTUJICHA 110 MEXIYHapOIHON HOMEHKJIATYpe,
COCTABJISITh YPaBHEHHUS PEAKIIMM, XapaKTEPU3YIOLTUX
XMMHUYECKHE CBOMCTBA alleTUJIeHa

I'naBa IV. Apensl
(apomaTuyeckue

YTJIEBOJIOPOIbI). 44.

ApeHbI (apOMaTUYECKUE YTIIEBOAOPO/IbI).
benson. bensonbHoe KOJIBIO. TOTyONI.
N3omepus 3amecTuTenen.

Peaxiuu 3amernienus (raioreHUpOBaHUE,
HUTPOBAHUE), OKUCIICHUS U TPUCOEAUHEHUS
apeHoB. [lectunnapl. ['eHeTnyeckas CBs3b
apeHOB C APYTUMH YIJIEBOAOPOAAMHU.
demoncTpanun. beHnszon kak
pactBoputenb. ['openue OeHzoa.
OTtHomieHne O0eH3oa K OpOMHOM BOJIE U
pacTBOpy MepMaHraHaTa Kajausl.
OKwucIieHre ToIyoJa.

OOBSICHATH IEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI O€H30J1a.

N300paxkats CTpyKTypHYIO (hopmyiy OeH30J1a ABYMS
CHOCO0aMHU.

OOBsICHATH, KaK CBOMCTBA O€H30J1a 00YCIOBIICHBI
CTPOEHUEM €r0 MOJICKYJIbI.

CocTaBnsiTh ypaBHEHHS PEAKIUH, XapaKTEPU3YIOIINX
XUMHUYECKHE CBONCTBA OCH30/1a M €T0 TOMOJIOTOB.

['maBa V.
[Ipupoansie
HUCTOYHUKH U
nepepadoTka

YTJIEBOJOPOAOB. 3.

[Tpuponusrii raz. Hedts. [TomyTHBIC
He(TsHbIe ra3bl. KaMeHHbI yrosb.
[Teperonka nedgtu. Pexruduranmonnas
KoJIoHHa. ben3uH. JIurpoun. Kepocus.
Kpexunr vedrenpoaykros. [Tuponus.
JlaGopaTopHblii onibIT. O3HAKOMIICHHE C
oOpasiamMu MPOAYKTOB HePTenepepabOTKy.

XapakTepru3oBaTh COCTAB MPUPOTHOTO Ta3a U MOMYTHBIX
He(DTSIHBIX TA30B.

XapakTepu3oBaTh CIIOCOOBI ITepepadOTKH HE(PTH.
OOBsICHATH OTIIMYNE OCH3WHA TIPSIMOM MTEPETOHKH OT
KPEKUHT-OCH3MHA.




['nmaBa VI. Ciuptsl
U (hEeHOJIBI. 6Y.

Kucnopoaconepxaiire opraHuueckue
coenuHeHus. OJIHOATOMHBIE TIPE/ICIIbHbBIE
cnupThl. OYHKIIMOHAJIbHAS TPYIINA CIIUPTOB.
Meranous (METUIIOBBIN CIIUPT). DTaHOI
(3TrsoBBIi cnivpt). [lepBUYHBIN, BTOPUYHBINA 1
TPETUYHBIN aTOMBI yriepoaa. Bogopoanas
CBSI3b.

CnuptoBoe Opoxkenue. DepMeHTHI.
Bonopoausie cBS3u. ATKOTOIH3M.
MHOroaTtoMHbIE CIUPTHI. DTUIICHTIIUKOIb.
I'munepun. KauectBenHas peakuys Ha
MHOTOAQTOMHBIE CITUPTHI.

®deHosbl. ApOMaTHYECKUE CITUPTHI.
KauectBennas peakiusi Ha GeHOII.
JlabopaTopHblii onbIT. OKMCIEHUE dTaHOIA
okcugom meau (I1). PactBopenue riuiepuna B
BOJIC M ero peakuus ¢ ruapokcuaoM meau (11).
XuMHU4eckue cBoicTBa peHoa.

N3obpaxkats 0011y10 OopMYITy 0OTHOATOMHBIX
MpEAeNIbHBIX CIIUPTOB.

OOBsicHATH 00pa30BaHKE BOJOPOIHON CBSI3U U €€
BIIUSIHHE Ha (DU3UYECKHE CBOMCTBA CIIUPTOB.
CocTaBnATh CTPYKTYpHBIE (OPMYJIIBI CIUPTOB U UX
MU30MEPOB, HA3bIBaTh CIIUPTHI IO MEXKAYHAPOTHON
HOMEHKJIATYypE.

OOBACHATH 3aBUCUMOCThH CBOMCTB CITUPTOB OT HAJTHUMS
¢bynkunoHansHOM rpymnmsl (-OH).

CocTaBnATh ypaBHEHHUS PEAKIH, XapaKTEPU3YIOIIIX
CBONCTBA CIIUPTOB.

XapakTepu3oBaTh (PU3HOJIOrHUECKOE AEUCTBUE METaHOIa
U 3TaHoina. [[poBoANTh KaueCTBEHHYIO pEaKkLnIo Ha
MHOTOaTOMHBIE CITUPTHI.

OOBIICHATH 3aBUCUMOCTH CBOMCTB (hpE€HOJIa OT CTPOCHUS
€ro MOJIEKYJIbl, B3aMHOE BJIMSHHE aTOMOB B MOJIEKYJIE
Ha ipumepe peHora.

CocTaBiATh ypaBHEHHUS PEAKIN, XapaKTEPU3YIOIIIX
XUMHYECKHe CBOMCTBA (heHoa.

I'naBa VII.
AnbIerupl,
KETOHBI M
KapOOHOBBIE
KHCIIOTBI. 84.

KapOGonuibHble COeTUHEHHUS.
KapOonunbHas rpynmna. AjnbJaeruaHas
rpynmna. Anbaeruapl. KeToHsl.

Peakumu okvcIeHHUS U TPUCOSANHECHUS
anpaeru1oB. KauecTBeHHbIe peakiuy Ha
aJIbJICTUIbI.

Kap6onossie kucnotsl. KapOokcuiabHas
rpynna (Kkapookcorpyrra).
OaHOOCHOBHBIE MIPEIETbHBIE KAPOOHOBBIC

CocraBisath HOpMyIIbl K30OMEPOB U TOMOJIOTOB
aJbJETUJIOB U HA3BIBATh UX MO MEXIYHAPOIHOM
HOMEHKJIATYpE.

OOBICHATH 3aBUCUMOCTb CBOMCTB alIbJETUI0B OT
CTpOoeHUs UX PYHKIIMOHATHHOU TPYIITIHI.

[IpoBOaUTE KAUECTBEHHBIEC PEAKIIUH HA AJIbIECTH/IBI.
CocTaBisaTh ypaBHEHHUS PEAKIIHMA, TOITBEPKIAFOIINX
CBOMCTBA aJILJICTUIOB.

CocTaBnsaTh (HOPMYITBI H30MEPOB U TOMOJIOTOB




KHCJIOTHI.
MypaBbHHast KUCIOTA. Y KCyCHasi KUCJIOTA.
AneTarsl.

JdeMoHcTpanuu. PacTBOpeHUE B allETOHE
Pa3JIMYHBIX OPTaHUYECKUX BEIIECTB.
JlaboparopHbie onbIThI. OKUCIEHHUE
MeTaHas (3TaHais) okcugom cepedpa (X).
Oxkucnenue MeTaHas (3TaHas)
rugpokcuaom meau (11).

KapOOHOBBIX KUCIIOT M Ha3bIBAaTh UX MO MEKAYHAPOIHOM
HOMEHKJIAType.

OOBACHATH 3aBUCUMOCTh CBOWCTB KapOOHOBBIX KHCIIOT
oT Hanmnuus GpyHKkiMoHansHOU rpymisl (-COOH).
CocCTaBisSTh YpaBHEHHS PCAKIHHA, XapaKTEPU3YIOIINX
CBOMCTBA KapOOHOBBIX KHMCJIOT.

[Tony4ath yKCYCHYIO KHCIOTY U JOKa3bIBaTh, 4TO 3TO
BEIIIECTBO OTHOCHUTCS K KJIACCY KHCIIOT.

OTau4aTh MypaBbUHYIO KHCIOTY OT YKCYCHOM €
MIOMOIIBI0 XMMUYECKUX PEaKITUi.

Pacro3HaBaTh OpraHn4ecKue BEIeCcTBa C TOMOIIBIO
Ka4eCTBEHHBIX PCAKITHIA.

['maBa VIII.

CnoxxHble 3(UPHI.

Crnoxxnble a¢upsl. Peakius
srepudukanmu. [l{eaounoi ruapoaus

CocTaBisiTh ypaBHEHHS peakIuil dTepuuKaIuu.
OOBSICHATH, B KAKOM CITydae TUAPOIN3 CIOKHOTO dpupa

Kupsl. Su. CJIOKHOTO 3¢upa (OMBUICHUE). HEOoOpaTuM.
Kupsel. CHHTETHYECKHE MOTOIINE CPEICTBA. OOBIICHATH OMOJIOTUYECKYIO POJIb KUPOB.
Jdemoncrpanun. O6pa3ibl MOIOIINX U CoOmronath npaBuia 6€30MacHOr0 0OpaIeHUs CO
YUCTAIIMX CPeACTB. IHCTpYKIIMH 1O UX cpencTBamMu OBITOBOW XUMUH.
COCTaBY U IPUMEHEHHUIO.
JlabopaTopHble onbIThI. PacTBOprMOCTH
XKHUPOB, JOKA3aTEIBCTBO UX
HEeNpelebHOTO XapaKTepa, OMbIJIEHUE KUPOB.
CpaBHEHHE CBOWCTB MbIJIa 1 CHHTCTHYCCKHUX
MOIOILUX CPEJCTB
I'masa IX. Yraeoasl. MoHocaxapuasl. ['roko3a. OOBSICHATH OMOJTOTUYECKYIO POJIb TITFOKO3HI.

VrneBoabl. 8y.

PpyKTO3a.
Omnurocaxapunel. Jucaxapunsl. Caxaposa.
ITomucaxapuasl. Kpaxmain. ['mukores.

[IpakTruecku MOKa3bpIBaTh HATMYUE QYHKIIMOHATBHBIX
IPYNI B MOJIEKYJIE TJIFOKO3BI.
OOBSICHATh, KaK CBOMCTBA Caxapo3bl CBSI3AHbI C




Peakuus noMKoHAEHCAIUN.

KauecTBeHHas peakuus Ha Kpaxmal.
Hemmrono3a. ALETHILEIUIIONO3A.
Knaccudukanus BogoKoH.

JlaGopaTopHblie onbIThl. CBONCTBA TIIIOKO3bI
KaK aJbJeru0CIupTa.

B3anmoneiicTBrue caxapo3bl ¢ THAPOKCUAOM
kasblus. [I[puroroBieHrne KpaxmMaiabHOTO
KJIEMCTEpPA U €T0 B3AaUMOJCUCTBUAE C MOJOM.
I'maponus kpaxmana. O3HaAKOMIIEHHE C
o0Opa3laMu MPUPOJIHBIX U UCKYCCTBEHHBIX
BOJIOKOH.

HaJIu4YreM (QYHKIIMOHAIBHBIX TPYMI B €€ MOJIEKYIIE, U
Ha3bIBATh 00JIACTU MIPUMEHEHUS Caxapo3bl.

CocTaBnsiTh ypaBHEHHS peaKIUi, XapaKTePU3YIOIIHUX
CBOMCTBa caxapo3bl.

CocTaBnsATh ypaBHEHHS pEAKLIMH THIPOJIM3a KpaxMalia u
MOJIMKOHJIEHCALIMH MOHOCAXapU/I0B.

[IpoBOINTH KAaUECTBEHHYIO PEAKIUIO HAa KpaxMmal.

I'nmaBa X.
A3oTcoaepxalime
OpraHUYECKHe
coequHeHus. 104.

A3oTcozepxKalue OpraHnuecKme
coeMHEHN. AMUHBI. AMUHOIPYIIIIA.
AHWINH. AMUHOKHUCJIOTHI. BUMOJISIPHBIN MOH.
['munun. [lentunnas (amugHas) rpymnma.
[Tentuanas (amuaHast) cBsizb. [lenTub.
[Momunentunel. benku. CTpykTypa 6€1K0oBOM
MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS,
TpeTUyHas, yeTBepThuHasi). JleHarypanus u
ruaposnn3 0enkoB. L{BeTHbIE peakuuu Ha
OeJIKH.

A30TcoaepKalne TeTEPOIUKINIECKUE
coeaunenus. [lupuaun. [Tuppour.
[MTupumuaun. [Typun. A3zoTucteie
OCHOBAHWUSI.

Hyxiiennossie kucnotel. HykieoTnasr.
KommiemeHnTapHbie a30TUCTBIE

CocTaBisaTh ypaBHEHUS PEAKIINANA, XapaKTEPU3YIOLIUX
CBOMCTBA aMUHOB.

OOBACHATH 3aBUCUMOCTh CBOMCTB aMUHOKHUCIIOT OT
CTpoeHUs UX QYHKIIMOHATBHBIX TPYIII.

Ha3zpiBaTh aMMHOKHUCIOTHI IO MEKTYHAPOIHOU
HOMEHKJIATyp€ U COCTABIIATh YPABHEHUS PEAKLUN,
XapaKTEepU3YyIOIIUX UX CBOMCTBA.

OOBICHATH OMOJIOTUYECKYIO POJIb OEIKOB U UX
IIPEBPAILEHAN B OpraHU3MeE.

[IpoBOIMTH LIBETHBIE PEAKIIMU HA OEJIKH.

OOBICHATH OMOJIOTUYECKYIO POJIb HYKJIEMHOBBIX KUCIIOT.
ITonp30BaThCA MHCTPYKIMEN K JIEKAPCTBEHHBIM
rpernapaTam.




OCHOBAHUS.
PapMaKoJIOrH4eCcKast XUMHUSL.
JlabGopaTopHbIii onbIT. [[BEeTHBIEC peakiiuy Ha

OeJIKH.
I'maBa XI. Xumus [Tonmumepsl. CTeneHp NOJIMMEpPU3aLIH. OOBSCHATH, KaK 3aBUCSIT CBOWCTBA MOJIUMEPOB OT UX
MOJIMMEPOB. S4. Monomep. CTpyKTYpHOE 3BEHO. CTpPOEHHUS.
TepmornacTU4UHbIE TOJIUMEPHI. 3anuceiBaTh YpaBHEHHUS PEAKIMI MOJIUMEPHU3ALIUU.
CrepeoperyisipHble OJIUMEPBI. 3anuchiBaTh YpaBHEHHUS PEAKIIMI MOJIUKOHACHCAIUH.
[Honmustunen. [onunponuien. [lepeunciaTh NPUPOJHBIE HCTOYHUKU KaydyyKa.
[TonurerpadropaTuiieH. [IpakTryecku pacrio3HaBaTh OPraHUYECKHE BEIIECTBA,
TepMopeakTHUBHBIE ITOJMMEDHI. UCIIOJIb3Ysl KAYECTBEHHBIE PEAKIIUU

®denonohopMabIeruaHbIE CMOJIBI.
[Tnactmaccel. @eHomIacTel. AMHUHOILIACTBI.
ITenonnactel. [Ipuponueiii kayuyk. Pe3una.
D00HUT. CHHTETUYECKUE KAyUyKH.
Cunrterndeckue BosiokHa. Kanpon. JIaBcaH.
JemoncTpamun. O6pasiipl 1acTMace,
CUHTETUYECKHX Kay4yKOB U
CUHTETUYECKUX BOJIOKOH.




I'paduk npoBeneHnsi KOHTPOJIbLHOM PA0OTHI, IPAKTUYECKUX PA0OT M 32a4€TOB

B 10 kiacce
Ne
/i Hara Tema
1 JlnarHoctuuyeckass KOHTpOJIbHAs paboTa Ha MOBTOPEHUE
OCHOBHBIX BOIIPOCOB Kypca 9 knacca.
2 ITP Nel «KauecTBeHHOE onpeneneHue yriepojaa, BOIopoaa u
XJIOpa B OPrAaHMYECKUX BEIIECTBAX)»
3 3auer Nel o Teme: «lIpenenbHbie yriieBogopoabl (aJIKaHbI,
[UKJIOAJIKAHBI )»
4 [1P Ne2 «IlonyyeHune dTHIIEHA U N3yYEHHUE ETO CBOVCTBY»
5 3auet Ne2 o temam: «HenpenenbHble yriieBogOpOabD)

6 3aueT Ne3 1o TeMaMm: « ApOMATHYECKUE YTIIEBOAOPOIbI
(apennl)», «IIpupoHbIE HCTOYHUKH YTIIEBOJIOPOIOBY

7 [1P No3 «Ilony4yenue u cBOMCTBa KAPOOHOBBIX KHUCIOT

8 [IP Ne4 «Pemrenne 3KCIIEpUMEHTANIBHBIX 33/1a49 HA
pacIiO3HaBaHUE OPTraHUYECKHUX BEIIECTBY

9 3auet Ned4 o TemaM: «AJbJIeTUbI, KETOHBI U KApOOHOBBIE
KHCIIOTBDY, «CiioxkHbIe 3(upbl. XKupb»

10 ITP Ne5 «Pemienune skCiepuMEHTAIIbHBIX 337a4 Ha MOJyYEHUE U
pacrio3HaBaHWE OPraHUYECKUX BEILIECTBY

11 3adet Nod o TemaM: «YTIEBOAOPOBIY, «A30TCOAEpKAIIIHE

OpPraHn4CCKHUC COCANHCHU

12 [IP Ne6 «PacriosHaBaHHE T1aCTMACC U BOJIOKOHY




KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE YPOKOB XMMHWH B 10 KJIACCE
(2 YACA B HEJAEJIIO; BCEI'O 70 YACOB B I'0OJI)

| nonyzooue (34 uaca)

Ne Hdara ypoka
TpeGoBaHuA K YPOBHIO
Ne | ypoka o o Tun Menna-
/ Tema ypoka DJ1eMeHTBI COePKAHUS MOAr0OTOBKM 00y4arommxcst /3
n/n mno ypoka pecypchl
miany | gakry (pe3yabTaT)
TEME
Tema 1. «TeopeTuyeckne 0OCHOBbI OpraHn4eckoii xumum» (5 4acon)
1 1 [Ipenmer oprannyeckoit YHUH3 OpraHudeckas XUMHsI. IlIpeomemmnsie. 3HATH OCOOCHHOCTH [Ipe3enTanuu 81,2,
xumun. Teopust B3anMOCBA3b HEOPraHMYECKUX M | opraHM4ecKHX BELIECTB. «Opranuueckue ctp.7,
CTPOEHHs OPraHMYeCcKUX OpraHn4ECKUX BEIUCCTB. DopMyIHPOBATH OCHOBHBIE HOI0KEHUS COEIMHEHUS, TecT,
o XHUMHYECKOE CTPOCHUE KaK
COeNHEHU I TEOPUH XUMHUUECKOTO CTPOCHHS «Teopus cTp. 12,
AME MOPSI0OK COEANHEHHS AaTOMOB B 5 B (3-5
.M.Bytnepoga. MOJIeKy/TaX. 3aBHCHMOCTb OpPraHHUYECKUX BEIIECTB U OOBSICHATH HX. XUMHYECKOTO (3-5)
CBOMCTB BEIIECTB OT Memanpedmemuple. YMeThb IOHUMATh CTPOEHHMSA
XUMHYECKOTO CTPOEHHS. npobJeMy, CTaBUTh BONIPOCHI, BBIBUTaTh OpraHuYecKux
VYraneponHsiii ckeneT. Pagukansl. TUIIOTE3bI, COCTABJIATH KOHCIIEKT BemecTB A.M.
DyHKIMOHANBHAS TPYTITIA. JIEKLIUU. Byrneposa»
TFomosormecknit pan. FoMONOru. |y yyocmusie. ®dopmMupoBaTh HAyYHOE
MHPOBO33pEHHE U yBaXKEHHE K
OTEUECTBEHHON HayKe.
OCHOBHBIE BH/IBI JICSTEIEHOCTH
ydanuxcs. 3HaKOMHUTBCSI CO CTPYKTYpOH
yaeOHuKa. COCTaBISATh KOHCTIEKT
JEKLUH.
2 2 Juarnocruueckas V33 YcBOoeHNE OCHOBHBIX 3JIEMEHTOB IToBTOpPEH
KOHTpOJIbHASA paboTa Ha CoJIepXKaHNA Kypca XUMHH 32 9 ne xKypca 9
MIOBTOPEHUE OCHOBHBIX KJ1acc KJacca

BOIIPOCOB Kypca 9
KJacca




IIP Nel «KagecTBeHHOE
OTIpeNieNIeHne yTiaeposa,
BOJIOPOJIA H XJIOpA B
OpraHUYeCcKHUX
BEIIIECTBAX»

¥33

YMeTs onpenensiTh Han4due B
MOJIEKYJIE OPraHHYECKOTO
BEIIIECTBA aTOMAPHBII YTIIepo/,
BOJIOPOJI, XJIOP.

IIpeomemnovie. YMeTh ONpENEIATh
HAJIMYHE yTIIepoaa, BOJOPOIA U XJI0pa B
OpraHUYECKUX BEIIECTBaX, COOIIOmas
npaBuiia 6e30macHoi paboThl B
XUMHYECKOM KaOUHETE, OOBSACHATE
Pe3yIbTAThI POBEAEHHBIX OMBITOB U
JIeJaTh BEIBOJIEI.

Memanpeomemnsle. YMeTh

CaMOCTOSATENHHO OCYIIECTBIIATH,
KOHTPOJIUPOBATh U KOPPEKTUPOBATH
y4eOHYIO IESTEINbHOCTb.

Juunocmnsie. DopMupoBaTh yMEHUA
MIPOXYKTUBHO 00IIAThCA 1
B3aUMOJICIICTBOBATH B IPOLECCE
COBMeCTHOI1 pa®oThl. Pa3BuBaTh yMeHUs
YIpPaBIATh CBOEH MO3HABaTEIbHOM
JeSITeIbHOCTBIO, OLIEHUBATh CUTYallUIO U
OTIEPATUBHO NPUHUMATH PEIICHHUE.

Buneodnaem
«JlabopaTopHbie
OITIBITBD)

§3

CocTosHre DJICKTPOHOB
B aTOMC. BHCKTpOHHaﬂ
npupoaa XuUMHUICCKUX
CBsI3CH B OpPraHn4eCKux
COCOANHCHUAX.

KY

[ToHsiTHE TOMOJIOTOB M M30MEPOB.
[IpaBuia

CTPYKTYPHBIX (DOPMYIL.
HasBanus BemecTs mo
Homenknarype MIOITAK. Curma

HanMcCaHu:Aa

U 1 — cBsA3U. KpaTHOCTH CBS3M.
DNEeKTPOOTPHUIIATEIEHOCTD.
OHeprus cBI3U

HanpaBneHHOCTh KOBaJICHTHOU
cBs3u. ['mbpunuzammst opourasen
aToMa yrieposa.

MHoroo0pa3ue opraHnIecKuX
BeecTB. [IpuHIMITEI
KJIacCU(MKAIMN BELIECTB.

IlIpeomemmnsie. 3HATH HOPMBI
JIEKTPOHHBIX OpOHUTaNEH, BUIIBI

XHMHUYECKOH CBSA3H U CIIOCOOBI
00pa3oBaHMsl KOBAJIEHTHOU CBSI3H.
YMeTb COCTaBIIATh IIEKTPOHHbBIE U
rpaduyeckue eKTPOHHbIE (HOPMYIIBI
aTOMOB DJIEMEHTOB 1-T0 U 2-T0
HepHOJIOB, GOPMYIHPOBATH
OMPEICIICHUSI IOHATHH «S-CBSI3b)» U «I-
CBSI3bY.

Memanpeomemmnsle. BnaneTb HaBEIKAMH
MMO3HABATENBHON JACSTEIBHOCTH, YMETh

SICHO, JIOTHYHO ¥ TOYHO BHIPa’kaTh CBOM
MBICIIH.

Juunocmusie. DopMupoBaTH
MHPOBO33pEHHE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHSA

[Ipe3enTaruu
«[Ipupona curma
CBSI31Y,
«IIpupona z-
CBSI3M»

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




HayKH, Ha OCHOBE IIPEJCTABICHUH O
CTPOCHHH aTOMOB.

Krnaccudukarms YUH3 ITonsiTue romMonOroB u M30oMepoB. | IIpedmemmupie. 3HATH IPUHINTIBI 86,
OpraHUYeCKUX [paBuina HalMCaHus | KiIacCU(UKAIIMU OPraHUUECKUX cTp. 24,
COEJTMHEHUH. CTPYKTYPHBIX (POPMYIL. COEMHEHUH, OTIpeIeTICHUE B (6)
HasBanus BeriecTs no (YHKIMOHAJIBHOW TPYNIIBL. Y MeTh 110
HoMeHKkIatype MIOITAK. CTPYKTYPHBIM (pOpMYJIaM OpraHUYECKUX
BEIIIECTB ONPEAEIATh IPUHAAICKHOCTD
BeIIeCcTBA K KOHKPETHOMY KJIacCy
OpPTaHUYECKUX COCTMHCHUI.
Memanpedmemnwie. Bnanets HaBbIKaMU
MMO3HABATENBEHON ACSTEIHHOCTH.
Juunocmuwre. DopmupoBartb
MHPOBO33pEHHE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKH{, Ha OCHOBE IIPECTaBICHUN O
CTPOSHHUHU U MHOT000pa3uu
OpPraHNUYECKUX BEIIECTB.
YIJEBOJIOPO/IbI (23 yaca)
Tema 2. «IlpeaenbHble YriieBoa0PoaAbl (aJIKaHbI)» (6 4acoB)
ONEeKTPOHHOE U YUH3 [Mapadunbl. D1eKTpOHHOE IIpedmemnusie. 3uaTh 001TYI0 PopMyITy [Ipe3enTanus 87,
MIPOCTPAHCTBEHHOE CTPOCHHE. YTIICPOIHBIN CKEIeT. AJIKaHOB, XapaKTep XUMUYECKOU CBSI3U B «DNEeKTPOHHOE U ctp. 30,
CTPOEHHUE aJIKAHOB. MOJIEKYJIaxX aJIKaHOB. Y MeThb OOBICHITH MIPOCTPAHCTBEHHO B (5),
TETPadIPUIECKOEe CTPOCHHUE MOJIEKYJIbI € CTpOeHHe TeCcT
METaHa, 3Ur3aroo0pa3Hoe CTPOCHUE METaHa»
MOJIEKYJI IPEIETbHBIX YIIIEBOIOPOIOB.
I'omomnorus, nzomepus u YHUH3 N3omepust. Homenknarypa. YMeThb COCTaBIATh (OPMYIIB H30MEPOB, [Ipesenranus 88,
HOMEHKJIATypa ajlKaHOB. CrpyKkTypHast ©30MepHsl. OTIIMYATH TOMOJIOTH OT H30MEPOB, ctp. 33,
[TpaBuiia cucTeMaTH4ecKoi Ha3bIBaTh BEIIECTBA 10 MEKIYHAPOJHOM «Howmenxarypa B (4,5),
HOMEHKIIATYPBL AIKaHOB» TECT

HOMEHKJIaType, COCTaBIISTh
CTPYKTYpPHBIE ()OPMYIIBI BEIIECTB MO X
Ha3BaHUsM.

Memanpeomemmnosie. YMeTh




CaMOCTOATEIHHO OCYIIECTBIIATH,
KOHTPOJIUPOBATh U KOPPEKTUPOBATH
YPOUHYIO JAEATETHHOCTb.
Juunocmuute. Pa3BUBaTh HaBBIKI
COTPYAHMUYECTBA CO CBEPCTHUKAMU U
B3pOCIIBIMHU B 00pa3oBaTeIbHON
JIeSITeIbHOCTH.

Mertan — npocTedimui
MIPEJCTaBUTEIb aJIKaHOB.

Ky

®du3nuecKre CBOMCTBA aJIKAHOB.
OCHOBHBIC XUMHUYECKHE CBOMCTBA
aJIKaHOB.

Peakuuu ropenusi, pa3inoxeHus
Peakius 3amerenus,
JIETHIPUPOBAHUSI.

Peakuus nzomepuszanun.

IIpeomemubie. YMeTh OOBICHATD
3aBHCHUMOCTH (PH3MUYECKUX CBOUCTB
aJIKaHOB OT OTHOCHUTEILHOM
MOJIEKYJIIPHOM MacChl H 3aBUCUMOCTD
XHMHYECKUX CBOMCTB aJIKAHOB OT
CTPOCHUS UX MOJICKYJI, COCTABIISATh
YpaBHEHHUS PEAKIUH, XapaKTePU3YIOIINX
XMMUYECKUE CBOMCTBA aJIKAHOB
(TropeHue, TepMUIECKOE pa3IoKeHHE,
XJIOpUPOBAHUE, U30MEPU3AIIH).
Memanpeomemuple. YMeTh [IOHUMATh

MPOOIIEMBI, CTABUTH BOTIPOCHL,
BBIJBUTaTh T'MIIOTE3bI, OPTaHU30BHIBATD
y4eOHOE COTPYIHUIECCTBO U COBMECTHYIO
JIESITEJIBHOCTD C YUUTENIEM U
CBEPCTHHUKAMH, POPMYIIHPOBATH,
apryMEeHTHPOBATh U OTCTauBaTh CBOE
MHEHHE.

Juunocmupre. DopMUpOBaTH HAYUHOE
MHPOBO33pPEHHE Ha OCHOBE
MPEJCTaBIECHUN O 3aBUCUMOCTH CBOMCTB
BELLECTB OT UX CTPOEHMUSI.

Buneodunbem
«JlabopaTtopHbie
OIIBITED

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

[omyyenue u
IIPUMEHEHHE aJIKaHOB.

KY

Peaxuus Bropua.

Ilpeomemmnoie. 3HATH 00IACTH
MPAKTHIECKOTO MPUMEHEHUSI aJIKAHOB.
YMeThb ycTaHaBIMBAThH 3aBUCHMOCTh
MEXIy CBOMCTBAMH aJIKAHOB M UX
MIPUMEHEHHUEM.

Memanpeomemmuule. Pa3BuBaTh HaBBIKH

[Ipe3enTanus
«IIpumeneHue
AIIKAaHOBY

89,
crp. 42,
TECT




CaMOCTOSTENTFHON pabOTHI ¢ yUeOHBIMU
MOCOOMSIMHU, KHUTAMH,
WHPOPMAIMOHHBIMH PECYpPCaMH.
Jluunocmmuwie. PazpuBath
KOMMYHUKATHBHYIO KOMIICTCHTHOCTD,
CHOCOOHOCTh HAXOUTH OOIIHE SN U
COTPYAHUYATH JIJIS X IO CTHIKCHUS;
(hOopMHUPOBATH IKOJOTHYCCKYIO

KYJBTYDY.

10

Pemenmue 3ana4 Ha
BBIBOJI MOJICKYJIIPHOM
(bopMybt
YIIIEBOJIOPOJIOB.

YUH3

Pemmenne 3aau Ha BBIBOJ
MOJIEKYJISIpHOH (hopMyITbI
YTIEBOIOPOIOB.

IIpeomemnsvie. YMeTh HaX0AUTh
MOJIEKYIISIpHYO (popMyITy BelecTBa Ha
OCHOBE 3HAHHMS €r0 INIOTHOCTH,
OTHOCHTEIILHON IIJIOTHOCTH K MaCCOBBIX
JIoJIeH XUMHYECKUX DJIEMEHTOB B 3TOM
BEILICCTBE.

Memanpeomemnsie. YMeTh

OPUEHTUPOBATHCS B PA3IUIHBIX
UCTOYHUKAX HHpopMamu u
HCIIOJIb30BATh MX JUIS JOCTHIKEHHUS
eJe.

Juunocmupte. DopMHPOBATH HABBIKH
COTPYAHHUYECTBA CO CBEPCTHUKAMH H
B3pPOCIBIMHU B 00pa30BaTEIILHON
JIeATEIILHOCTH.

89

11

3auet Nel o Teme
«IIpenenbHble
YTJIEBOZIOPOJIBD»

Ypox
KOHTPOJIS,
OIICHKH U
KOPPEKIHUH
3HAHUI
yUaIuXxcs

[ToBTOpEHME U cCUCTEMAaTH3aLNsA
3YH, nosiy4eHHBIX IPU U3YUEHUH
TEMBI

IlIpeomemmnsbie. YMeTh IPUMEHATh
HOHy‘IeHHLIe 3HAHUA OJid peHleHI/ISI
y4eOHBIX 3a7ad.

Memanpedmemnsle. YMeTb COOTHOCUTH
CBOH JICUCTBHSI C TUIAHUPYEMBIMU

pe3yabTaTaMy, OCYILECTBIIATh KOHTPOJIb
CBOEH IEATENILHOCTH B IIpoLiEcce
JIOCTHXKEHUSI pe3ysbTata, OlpenesaTh
CHOCOOBI IEHCTBHUI B paMKax
MIPEATIOKEHHBIX YCIOBHIA U TPeOOBAHMIA,
KOPPEKTHPOBATH CBOM JICHCTBHA B

81-9




COOTBETCTBHH C N3MEHSIOIIEHCS
CUTyaLueH.

Juunocmuwre. DopmupoBartb
OTBETCTBEHHOE OTHOIICHUE K YUEHHUIO.

Tema 3. «<HenpenesbHble yriesoaopoas» (10 uacos)

12 Henpenensueie YUH3 DJeKTpPOHHOE U IIpeomemmusie. 3HaTh 001TYIO popMyITy IIpesenranus 810,
YII€BOAOPOABIL. AJNKEHBI: HIPOCTPAHCTBEHHOE CTPOCHUE YIJIEBOJOPOJIOB 3THIICHOBOIO psja. «ONEKTPOHHOE cTp. 48,
CTPOEHHE MOJIEKYIL. aKeHOB. [ OMONIOTHYECKHH PAL. | Yyerp 306paikaTh CTPYKTYpHbIE CTPOEHHE 3TEHA B (4,5)
(opMyJIBI AJIKEHOB U UX U30MEPOB,
13 I'omonoruyeckuii ps. VYHH3 Homenknarypa. Mzomepus: HA3BIBATh AJKCHbI [10 MEXKIYHAPOLHOI ITpesenramnmys 810,
H3omepust alikeHOB. YIJICPOZHOM LCIH, TOJI0KCHHA HOMEHKJIATYpe U COCTABISITh (POPMYIIBI «lIpoctpancTsen crp. 48,
KpaTHOH CBsI3H, IIHC, TPAHC-
P ’ TP AJIKEHOB I10 X Ha3BaHUAM. Hafg U30MEPHA» TecT
n30Mepusl.
Memanpedmennvie. YMeEThb
CaMOCTOATEILHO OCYIECTBIIATH,
KOHTPOJIUPOBATh U KOPPEKTUPOBATH
YPOUHYIO JEATEITHHOCTb.
Juunocmnsie. DopMUpOBaTh HaBBIKK
COTPYAHUYECTBA C yUUTEJIEM B
00pa3oBaTeNbHOM EATENLHOCTH.
14 [Tonydenue, cBoiicTBa U YHH3 DUsHYECKHe CBONCTBA 1 IIpedmemmnsbie. 3HATH CTIOCOOBI Buneopunbsm 811,
TIPUMEHECHHUE AJIKEHOB. 3aKOHOMEPHOCTHU UX U3MEHEHHS. MOJIYYCHUA AJIKEHOB U 00J1aCTH BX «Ha6opaT0pHme CTp. 54,
Xumuueckue cBoiicTBa (Ha NIPUMEHEHUS. Y MeTh COCTaBISATh OIIBITH» B (4,9),
IpUMEpe STHIICHA): PEaKIHHU YpaBHEHUS XUMHUYECKUX PEAKLUH, TECT

OKHUCIIeHHs (TOpEeHHE).

XHUMHUYECKUE CBOMCTBA: peakuu
MPHUCOCTUHEHUS (THIPUPOBAHUE,
rajoreHupOBaHUEe, FUAPOraIoreH:
pOBaHUE, THAPATALNS) H
MOJIMMEPH3AITUH.
IIpomsbliIeHHBIE U
1abopaTOpPHBIE METOIBI
MOJTyYEHUS AIIKEHOB:
JIETHIPUPOBAHUE U TEPMHUUECKUAN
KPEKHUHT aJIKaHOB U
JleruipaTalus CrupToB.

XapaKTEePU3YIOUIUX XUMUUECKHE
CBOMCTBA AJIKEHOB.
Memanpeomemnvie. YMeTh CTaBUTH

BOIIPOCHI, apIYMEHTHPOBATH
COOCTBEHHYIO MO3HIIHIO,
(hbopMyHpOBaTh BEIBOJBI M 3aKITIOUCHHUSI,
paboTaTh ¢ pa3HBIMH BHIAMHU
nHpOpPMAaNNH.

Juunocmupte. DopMHUPOBATH IEIOCTHOE
MHPOBO33pEHHE, COOTBETCTBYIOIIEE
COBPEMECHHOMY YPOBHIO Pa3BUTHS




HAyKH, HA OCHOBE M3Y4YCHUS
B3aMMOCBSI3M CTPOCHHS MOJICKYJI
aJIKCHOB M X CBOMCTB.

15

ITP Ne 2 «IlomyueHue
STUJICHA U U3Y4YEHUE Ur0
CBOMCTBY.

¥33

[Monyuenue sTuseHa,
Jeruapartanuy staHona. ['openue
stuneHa. OKHCIIEHHE STHIICHA
OpOMHOI BOJIOH 1 pacTBOPOM
NepMaHraHaTa Kajus.

IIpedmemuste. YMeTh NIOTy4YaTh
STHJICH, OKa3bIBaTh MEPBYIO IIOMOIIb MPH
0’KOTaX M TPaBMaXx, CBI3aHHBIX C
peaKTHBaMu U J1a00PaTOPHBIM
000pyIOBaHUEM.

Memanpedmemmusie. YMeTb
CaMOCTOSTENFHO TUNIAHMPOBATh IMYTH
JOCTIDKEHUS [IeJIel, 0CO3HaHHO

BbIOUpaTh Hanbosee 3 pekTuBHbBIC
CIIOCOOBI pelIeHHs TOCTAaBICHHBIX 3a/1au.
Juunocmmuwie. PazpuBath yMeHUS
YIPAaBJISITh CBOEH TO3HABATEIBHOM
JIeATEeNIbHOCTBIO, OLICHUBATh CUTYaLlUIO U
OIEPATUBHO MPUHUMATH PELICHUE,
HAXOJIUTh aJICKBATHBIE CIIOCOOBI
B3aUMOJICHCTBUS C OJIHOKJIACCHUKAMH BO
BpEMsi IPOBE/ICHUS TIPAKTUIECKON
paboTEHL.

Buneodunbem
«JIabopaTopHbie
OITBITBI»

812

16

AJIKagyeHsbl.

YHUH3

JlvueHoBbIE YyTIeBOAOPOAbI.
ComnpspkeHHble cBsi3u. M3ompeH.
Pesuna. D0onut. Byranuen-1,3
(nuBUHWUI) U 2-METHIOYTaTUCH-
1,3 (u3ompen). [lomyuenne u
XUMHYECKIE CBOWCTBA: PEaKIHH
MPUCOCTUHCHUS U
MOJIMMEPH3aIIHN.

IIpeomemmnsie. 3HATH 001LYyI0 hopMyITYy
aJIKaJINCHOB. YMeTh COCTaBIIATh

CTPYKTYpHBIE (OPMYJIBI aJIKAIUEHOB U
YpaBHEHHSI XMMHUYECKUX PEAKIIUH,
XapaKTepU3YIOIINX HEeTIpeAeIbHbIN
XapakTep alKaJHueHOB.
Mertanpeamernsie. DopmMupoBats
YMEHUE Ha MPAKTUKE M0JIb30BaThCA

OCHOBHBIMH JIOTUYECKUMHU NMPUEMaMHU,
MeToJaMu OOBSICHEHUS, CPAaBHEHMUS,
TIPOTHO3UPOBAHUSI.

Jluunocmmuole. PazpuBath
KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb.

IIpesenTanus
«AJIKOIHEHBDY

813,
ctp. 59,
B (34)




17 6 AJNKuHBI. DJIEKTPOHHOE YUH3 Kraccudukanus u IIpeomemmusie. 3HaTHL 001TyIO HOpMyITy [Ipesenrarus 814,
Y IPOCTPAaHCTBEHHOE HOMEHKJIaTypa. | OMOJIOTHYECKHH | alKHHOB. YMeTb OOBSCHSTH Sp- «AueTHineH» cTp. 65,
ctpoenue. M3omepus. psin. CTpyKTypHast ©30MepHsl. THOPUIN3AINIO H IPOCTPAHCTBECHHOE B 5 (a,6,8)
THIBl XMMHYECKUX CBSI3EH. Sp- CTPOCHHE MOJIEKYJIBI alleTHIICHA,
ruOpuan3anys opouTaneii aToMa | COCTaBISATh CTPYKTYPHBIE (POPMYJIBI
yriepona. TOMOJIOTOB alleTHJICHA U Ha3bIBATh
QJIKUHBI 110 MEXKTyHapOTHOI
18 7 ®usznyeckue u YUH3 Dusnyeckue ¥ XMMHYECKHUE HOMEHKIIATYpE. Buneodunsm 814,
XMMHUYECKHE CBOMCTBA cBoiicTBa (Ha IpUMepe Memanpedmemusie. Y MeTh «JIaboparopHsle cTp. 65,
AJTKUHOB. arieTuieHa). Peakuun CAMOCTOSTENBHO OCYIIECTBIATS, OTIBITBD) TecT
NPUCOCAMHEHHS (THAPUPOBAHHE, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
rajloreHUPOBAHNE, THAPOTaNlore- | ynouHyko AesTeIbHOCTS.
HUPOBAHUE, THPATALIHA), Juunocmusie. PopMHUPOBATH HABBIKU
OKHCJICHHS (TOPCHHE). COTPYJHHUYECTBA CO CBEPCTHUKAMH U
yuuTeneM B 00pa30BaTeIbHON
19 8 [omyyenne u YUH3 Iony4yenne aneruneHa [Ipesenrarus 814
JIeATEILHOCTH.
MPUMEHEHUE aJKHHOB. KapOHIHBIM 1 METaHOBBIM «[Tomyuenue
croco0amu, ero NpruMeHeHHe. aleTUIICHa
20 9 O000611eHEe 3HAHUH T10 YOUC3 O06001T, CHCTEMAaTU3UPOBATh IIpeomemnsvie. YMeTh NPUMEHSATH 810-14
teme «HenpenenbHble Y TIPOBEPUTH 3HAHUS TIOTyYeHHBIE 3HAHUS JUIS1 peILICHUS
YTJIEBOJIOPOJIBD 00yJaromuXxcs 0 BaXHEHIITNX yueOHBIX 3a/1ad.
XUMHYECKHX CBOMCTBAX Memanpedmentnvie. Y METb COOTHOCUTD
21 10 3auer Ne2 Ha Temy: Ypok HenpeJenbHbIX YIIEeBOA0POaax, CBOH JCUCTBHUSI C TUNIAHUPYEMBIMU §10-14
«HenpenenbHbie KOHTPOJIA, | orpaGoTaTh HABBIKH COCTABICHUSI | PE3yJIbTATAMH, OCYIIECTBISITH KOHTPOJIb
yrieBoAOpOAbL OLCHKM U | hopMyI U HA3BAHUIH H30MEPOB, CBOEH JIeATEILHOCTH B IIPOIECCE
KOPPERIHNH | ynapHeHUI XUMHIECKHUX JOCTIDKEHHS pe3yJIbTaTa, ONpeeNnaTh
3HAHMH peakiuii. CIIOCOOBI IEHCTBHUI B paMKax
yqamuxcs MIPEUIOKEHHBIX YCIOBUH M TpeOOBaHMIA,

KOPPEKTUPOBATh CBOU JACUCTBUS B
COOTBETCTBUU C U3MEHSIIOLIEHCS
CUTyalueH.

Juunocmuwre. DopmupoBarb
OTBETCTBEHHOE OTHOLLIEHHUE K YUEHHIO.




Tema 4. «cApoMaTHUecKHe yIi1eBoAOpPOabI (apeHbl)» (4 yaca)

22 ApeHBI. DIeKTPOHHOE U YUH3 ApomaTudeckue yrieBoaoponsl. | IIpedmemnsie. 3HATH IEKTPOHHOE U IIpesenrarus 815,
MIPOCTPaHCTBEHHOE DNEeKTPOHHOE CTPOCHUE MIPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJIBI «DNEKTPOHHOE ctp. 70,
cTpoeHue OeHzona. MoJeKyisl. dusznueckue OeH3011a, BUIBI THOPUAN3AINN CTpOCHHUE B (1,2),
cBolicTBa OeH30a. 3JIEKTPOHHBIX OpOUTANEH, TOMOJIOTH OcH30Ia» TECT
OeH30I1a, BUIBI H30MEPHH U
HOMEHKJIATYPY apEHOB.
Memanpedmemnsie. YMeThb
aHAIM3UPOBATh MHPOPMALIMIO U JIeIaTh
BBIBOJIBI, CAMOCTOSTEIILHO PabOTaTh C
YU4EeOHHUKOM U IIPeoOpa30BhIBATH
TEKCTOBYIO HH(OPMAIIHIO B CXEMBI U
TaOJIULIBL.
Juunocmuwre. DopmupoBartb
OTBETCTBCHHOE OTHOIICHUE K YICHUIO,
pa3BUBaTh CIIOCOOHOCTH K
camM000pa30BaHUIO.
23 XHUMHYECKHE CBOMCTBA YUH3 XuMHUECKHE CBOMCTBA OeH301a: IIpedmemnvie. YMeTh 0OBSICHITH Buneopunbsm 816,
OeHzoa. peaknny 3aMeIICHUA CBOIicTBa O€H30J1a HA OCHOBE CTPOCHHUS «JIabopaTtopHbie ctp. 70,
(GpomupoBaHHe, HUTPUPOBAHKE), | org MOIIEKYJIBI, COCTABJISATH YPABHEHHUSI OTIBITBI» B (1-3),
gﬁggg)e AMHeHHUs (BoZI0poza, peakuuii 3amenienus (OpoMUpOBaHUE, TecT
24 I'omonoru 6ex3omna. YUH3 I'omornoru 6eH30:1a, H30MepHs B HHTpOBaHHf:) H pCAKIUTH TIPHCOCAHHCHHA [Ipesenranus 816,
psay roMmosioroB. Bzanmuoe (B3anMozeHCTBHE C BONOPOZIOM 1 «Tomyom» ctp. 76,
BIIMSTHAE aTOMOB B MOJICKYJIC XJI0pOM), COCTABIIATE YpaBHEHHA TECT

TOJIyOJIa.

ITonsATHE O ITOXUMHKATAX U HX
UCTIOJIb30BaHUU B CEJILCKOM
XO3SHCTBE € COOIIO/ICHNEM
TpeOOoBaHMT OXpaHbI IPUPOJIBL.
Crpoenue u cBoiicTBa TOIyoOna.

peakiuii, ToATBePIKIAIOIIMX CBOUCTBA
TOMOJIOTOB O€H30J1a.
Memanpeomemnvie. Y MeTh ITIOHUMATh

MPOOJIEMBI, CTABUTH BOTIPOCHI,
BBIJIBUTATh TUITOTE3bI, CAMOCTOSATEIIHLHO
paboTaTh ¢ yueOHBIMU TTOCOOUSIMH,
KHHUTaMH1, HH)OPMAIMOHHBIMH
pecypcamu. Pa3BuBaTh KOMIIETEHTHOCTH
B 00JIaCTH HCIIOJIH30BAHUS
WH(POPMAIIMOHHBIX TEXHOJIOTHH.




Jluunocmmuote. Pa3BuBath
KOMMYHHUKATHBHYIO KOMIIETEHTHOCTb,
(hopMHUpOBATH IO3HABATEIBHYIO U
UHPOPMAIMOHHYIO KYJIBTYDPY.

25

I'enetuyeckue cBsi3u
MEXAY apOMaTHUYECKUMHU
YTIEBOIOPOAAMHU U
JIPYTHUMH KJIaCCaMH
YTJIEBOAOPOIOB.

YUH3

PaCCMOTpeTI) TCHCTUYCCKYIO
CBA3b apOMATUICCKUX
YTJI€BOAOPOJAOB € aJIKaHaMU,
aJIKCHaAMH, aJIKWHBMH.

IIpedmemmnvie. YMeTh IPUBOIUTD
MIPUMEPHI B COCTABJIATh YPABHECHUS
XUMHYECCKHUX PEAKIIHi, PACKPBIBAIOIINX
TEHETHYECKUE CBSA3H MEXKIY
YIJIEBOAOPOAaMH Pa3HBIX KIIACCOB.
Memanpeomemmusie. YMeTh SCHO,

JIOTHYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY
3pEeHMHS, MCIIONIF30BATh aJICKBATHBIC
SI3BIKOBBIC CPE/ICTBA, ApTYMEHTHPOBATH
cOOCTBEHHYIO MO3HIINIO,
(hopMyYIIHPOBATEH BHIBOJIBI U 3AKITFOUCHHSL.
Juunocmuvie. DopMupoOBaTH LIETOCTHOE
MHUPOBO33pEHUE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HAyKH, Ha OCHOBE IIPEIICTABICHHUMH O
TCHETUYECKOW CBS3U OPraHMYECKUX
coenuHenunii. Pa3BuBaTh
KOMMYHHUKATHBHYIO KOMIICTEHTHOCTD,
TOTOBHOCTB K YB)KCHHIO HHOU TOUKH
3peHus ipu 00CYKJIEHUHU Pe3yIbTaTOB
BBITIOJTHEHHOW paboTHI.

87-16,
ctp. 75,
B 3 (a,0,8)

Tema S. «I[IpupoaHble HCTOYHUKHU YIJI€BOAOPOIOB» (3 yaca)

26

IIpupoaHble UCTOUHUKHU
yIJI€EBOZOPOIOB

YHUH3

IIpuponansiii ras. [lonyTHele
HedTsHbIe Ta3bl. ['a3 u HedTH Kak
TOIUTNBO. AJIbTEPHATUBHBIE BUJIBI
torumBa. [leperonka HedTH,
(dhpakumu HeTH, TETOHAIIMOHHAS
CTOMKOCTH OEH3MHA, OKTAaHOBOE
grcio. Kpexunr u pudopmuHr.

Ilpeomemmnvie. YMeThb XapakTepu30BaTh
COCTaB MPUPOAHBIX UICTOYHUKOB
YTJIEBOJOPOJIOB, COCTABIISATh yPABHEHHS
peaKIuii MpeBpaleHuil yrIeBOJOPOIOB.
3HaTh 0071aCTH IPUMEHEHUS
TIPUPOTHOTO ra3a, HeTH, MOy THBIX
HE(TAHBIX Ta30B U KAMEHHOTO YTJIsl.

Memanpeomemnsie. YMeTh paboTaTh C

IIpesenTanuun
«IIpupoauslit
ra3y», «HedpTb»,
«YTOIIb»

817,
ctp. 80,
TECT




27

[lepepabotka HEPTH.
Kpexunr HedTH.

YUH3

Pa3ITMYHBIMA HCTOYHUKAMU
nH(popManuy, IPeICTABIATH TEKCTOBYIO
WHPOPMALIHIO B BUIC CXEM H TaOJIHIL,
(opMyITHpPOBATh BBIBOJIBI M 3aKJIFOUCHUSI.
Jluunocmuwle. PazBuBath
KOMMYHUKaTHBHYIOKOMIIETEHTHOCTb,[OT
OBHOCTb K YB2)KEHHUIO MHOI TOUYKH
3peHus ipu 00CYKJIEHUU Pe3yIbTaToOB
BBIITOJTHEHHOM PabOTEHI.

IIpeomemmnsie. 3HaTH COCTaB U
CBOWCTBa HE(PTETPOYKTOB, CYITHOCTh
neperoHkd HeTr. 3HATH CYIIHOCTH
TEPMUYECKOTO U KaTaTUTHIECKOTO
KpeKuHra, pu)opMHHTa.
Memanpedmemnble. Bianetb HaBbIKAMU

MO3HABATENLHOHN U yueOHO-
HCCIIeI0BATEIbCKOM AESATeIbHOCTH,
YMEThb NIPUMCHATH PA3JIMYHBIC METOABI
MMO3HAHUA. YMeTh KPUTHICCKU
OILICHUBATH U HHTEPIIPETUPOBATH
HHPOPMAIIUIO, TTOTYIAEMYIO U3
Pa3IHYHBIX UCTOYHUKOB.
Juunocmuwre. Dopmuponartb
OKOJIOTMYECKOE MBINIJICHUEC, pa3BUBATh
KOMMYHUKATUBHYIO KOMIIETCHTHOCTE B
OOIIEHNH U COTPYTHUIECTBE CO
CBEPCTHUKAMU U YIUTCIIEM.

[Ipe3enTanus
«Hed1b»

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

28

3ager Ne3 Ha Temam:
«ApomaThyeckue
YTIEBOJOPOIBI»,
«IIpupoaHbIE UCTOUHUKHU
YTIIEBOJOPOIOBY

Ypok
KOHTPOJIS,
OIICHKH U
KOPPEKIHUH
3HAHUI
yYaImxcs

IToBTOpeHue u cuctemMaTuzanus
3VH, nosnyueHHbIX IpU U3yYEHUU
TEMBI

IlIpeomemmnbie. YMeThb IPUMEHATh
TIOJTyYeHHBIE 3HAHUS JUISl pEILICHUS
y4eOHBIX 3a/1au.

Memanpedmentnvie. Y METh COOTHOCUTD
CBOM JICUCTBUS C IUIAHUPYEMbIMU

pe3yJibTaTaMH, OCYIIECTBIATH KOHTPOJIb
CBOEH JIeATENFHOCTH B IIpoIiecce
JIOCTHKEHUSI pE3yNbTaTa, ONpeaeisiTh

§15-18




CHOCOOBI ICHCTBHIA B paMKax
MIPeUIOKEHHBIX YCIIOBUN M TpeOOBaHMIA,
KOPPEKTHPOBATH CBOM JICHCTBHA B
COOTBETCTBHHM C U3MEHSIOLIeHCs
cuTyanuen.

Juunocmusie. PopMUpoBaTH
OTBETCTBEHHOE OTHOIIICHUE K YUEHHIO.

KUCJIOPOACOAEPKAINUE OPTAHUYECKHUE COEAUMHEHUA (27 YACOB)

Tema 6. «CnupTbl 1 (peHoabD (6 YacoB)

29

[IpenenvHble
OJTHOATOMHBIC CITHPTEHI.
Crpoenue. M3omepus.
du3yecKue CBOMCTBA.

YUH3

Homenknarypa, uzomepus u
CTpoeHHe criupToB. Bomoponanas
CBSI3b MEXIY MOJICKYJIaMH U €€
BIIMSTHUE Ha (U3UYECKUe
CBOMCTBA CIIUPTOB.

IIpeomemmnsie. 3HaTH COCTAB U
CTPOCHHE MPECITEHBIX OJHOATOMHBIX
CIHPTOB, UX ONpEACIICHHE,

(G YHKIMOHATIBHYIO TPYIIILY CIIUPTOB,
00111yr0 GopMyITy 0OTHOATOMHBIX
CIIUPTOB. YMEThb COCTaBJISATh
CTPYKTYpHBIE (POPMYIIBI CIUPTOB U UX
W30MEPOB, HA3bIBATh CIIUPTHI MO
MEXITyHapOAHOI HOMEHKJIATYpe.
Memanpeomemnsle. YMeTh Ha

MIPaKTUKE MOJIb30BATHCS OCHOBHBIMU
JIOTUYECKUMHU NPUEMaMU, METOAMHU
HaOJIroeHns1, OOBSICHEHMUS,
MIPOTHO3UPOBAHMSI.

Juunocmupre. DopMUpOBaTh HAYUHOE
MHPOBO33PEHHE HA OCHOBE
MPEJCTaBIECHUN O 3aBUCUMOCTH CBOMCTB
KHUCJIOPO/ICOJEPKAIIMX OPraHUYECKUX
COEJIMHEHUI OT MOJIOKEHUS B MOJIEKYJIe
aToMa KHCIIOpo/a.

[Ipe3enTanuu
«MeTtanomy,
«DTaHOI»

819,
ctp. 93,
TECT,

B (5)

30

XHAMHUYECKUE CBOMCTBA
cruptoB. [lonyueHnue.
IIpumenenue.

YUH3

XuUMHUYECKHE CBOMCTBA CIIUPTOB
(Ha mpuMepe MeTaHoa U
9TaHOJA): 3aMEeIl[eHUe aToMa
BOJIOPOJIa B TUAPOKCUIILHOM

IIpeomemmnsvie. 3HaTH BIUSTHUE
BOJIOPOJIHOM CBsI3U Ha (YU3NYECKHE
CBOICTBA CIUPTOB. YMeTh OOBACHATH
3aBUCUMOCTb CBOMCTB CIIUPTOB OT

Buneodunem
«JlabopaTopHbie
OIIBITBDY

8§20,
ctp. 99,
TecT




TpymIe, 3aMeIeHIe
TUIPOKCUIIEHOU TPYIIIIHL,
okucieHnue. KauectBeHnas
peakuus Ha CIIUPTHI.

[ony4yeHue u mpUMEHEHHE
CITUPTOB, PUZNOJIOTHUECKOE

JIEVCTBHC Ha OpraHn3M 4€JIOBEKa.

CTpoeHUs (PYHKIIMOHAIEHOU TPYIIIHL,
COCTaBIIAITh YPaBHEHUSI PEAKIIHH,
MTOITBEPKIAIOIINX CBOICTBA CIIUPTOB,
XapaKTepU30BaTh METObI IOJyUEHUS
CITUPTOB, COCTABIISITh YPaBHEHHUS
peaKkuui, Jiexalux B OCHOBE
TIPOMBIIIJIEHHOTO MOJIyYeHUsI METaHOJIa
Y TaHOJIA.

Memanpeomemmnpie. BnageTb HaBEIKAMHU
MMO3HABATENEHON U Y4eOHO-
HCCIICIOBATCILCKON ACATEIbHOCTH,
yMeTh OPHUCHTHPOBATHCS B Pa3THIHBIX
HUCTOYHHUKAX WH(POPMAIINU, KPUTHICCKU

OLICHUBATb U HHTEPIIPETUPOBATH
UH(OpMaILHIO, UCTIOIB30BaTh CPEICTBA
HUKT.

Juunocmnuwie. PazpuBath
KOMMYHUKATUBHYIO KOMIIETCHTHOCTD,
MPOABJIATH TOTOBHOCTD K YBaXKCHUIO
WHOW TOYKH 3pEHHUS IIPU 00CYKICHUH
PE3yIbTaTOB BBIIOJHEHHOW pabOThI.
@®opMUPOBATh TIO3HABATEIBHYIO H
HHOOPMALMOHHYIO KYJIBTYPY, IPUHATHE
LEHHOCTEH 310pOBOT0 U 6E30MaCHOTO
o0pasa XKHU3HH, HETIPUATHE
yIOTPeOJICHNs aJIKOTOJISI.

31

MHOroaTOMHBbIE CIIUPTHI.
OTHIICHTJIUKOJIb,
[JIMLEPHH.

YHUH3

DTUNEHTINKOIb U TIUICPHH.
ToOKCHYHOCTD STHIECHTIUKOJIIS.
Oco0eHHOCTH XUMHYECKHX
CBOMCTB U IIPaKTUYECKOE
HCIT0Jb30BaHUE MHOI0ATOMHBIX

CIIUPTOB. KauectBennas peaknus.

IIpeomemmnsie. 3naTh cTpocHNE,
CBOMCTBA U MPAKTUICCKOC IPUMCHEHUE
STHICHTIIMKOIIS U TIIMLEpUHA. YMeTh
COCTaBJIATh YPaBHEHUsI PEAKIHH,
TIOJITBEPIKIAIOIINX CBOICTBA
MHOT'0aTOMHBIX CIIUPTOB, OOBSICHATD
3aBUCHMOCTH CBOHCTB CIIMPTOB OT YHCIIA
TUAPOKCOTPYIII, IPOBOJUTD
KaueCTBEHHYIO PEaKIHIo Ha

IIpesenTanus
«"muuepuny,
Buneodunem
«JlabopaTtopHbie
OTIBITEI»

821,
ctp. 104,
TECT




MHOTOATOMHBIE CITHPTEI.
Memanpeomemmnsie. YMeTh
MIPOAYKTUBHO OOIIATHCS B MIpoIiecce

COBMECTHOM JIESITCILHOCTH, SICHO,
JIOTUYHO ¥ TOYHO M3J1araTh CBOIO TOUKY
3peHusl.

Jluunocmmuwie. Pa3BuBaTh
KOMMyHI/IKaTI/IBHyIO KOMIICTCHTHOCTb,
TOTOBHOCTB K YBKCHHIO WHOU TOUKH
3peHHs MPU 0OCYKICHUH PE3yIbTATOB
BEITIOTHEHHOH paOoTEHI.

32

deHonsl 1
apoOMaTUYECKHUE CITUPTHI.

YUH3

®enonbl. CTpoeHUE, OTIUIHUE TIO
CTPOCHHUIO OT apOMAaTHIECKUX
criupToB. du3nyecKue CBOMCTBA.
XuMUYecKue CBOMCTBA:
B3aUMOJECHCTBUE C HATPUEM,
enousto, 6pomom. BzaumHoe
BIIUSTHUE aTOMOB B MOJICKYJIE.
Crioco6b1 0XpaHbl OKPY’KatoIIeH
Cpebl OT MPOMBIIUICHHBIX
OTXOJIOB, COAePKAIIUX (HEHOJ.
JeiictBue QeHoma Ha )KHUBEIC
OpTaHU3MBIL.

IIpeomemnsvie. 3HATH ONPEIECIICHUS
(heHOJIOB M apOMaTHYECKIX CIIUPTOB,
CTPOEHHUE UX MOJIEKYJI, CBOICTBA U
npuMeHeHue heHosna. YMeThb 0OBSICHATH
3aBHCHUMOCTh CBOMCTB (heHOJa OT
CTPOCHUS €T0 MOJICKYJIbI, B3aMHOE
BJIMSTHUE aTOMOB B MOJIEKYJIe (heHoa,
COCTaBIIAITh YPaBHEHUSI PEAKIIHH,
MTOJITBEPKNAIOIINX CBOICTBA (heHOTA.
Memanpedmemmusie. YMeTb IOHUMATh
mpo0IIeMy, CTAaBUTh BOTIPOCHI, BBIJIBUTATh

THIIOTE3bl, COCTABISITH KOHCTIEKT
JEKLUH.

Juunocmupre. DopMUpoBaTh HAYUHOE
MHPOBO33PEHHE U IKOJIOTHYECKOE
MBIIIJICHUC.

OcCHOBHEIE BHUBI ACATCIBHOCTH
yuamuxcsa. CocTaBIATh KOHCIEKT
nekuuu. Habmonats
JE€MOHCTPALlMOHHBIE OTBITHI.
Y4acTBoBaTh B 00CYXJICHUH HOBOTO
Marepuaa.

[Ipe3enTanus
«Denony,
Buneodunbem
«JlabopaTopHbie
OIIBITBI»

8§22,
ctp. 110,
TECT




33 I'enernyeckas cBsA3b YHUH3 Pemrenue cxem npeBpaiieHu,
CIIPTOB ¢ JTOKa3BIBAIOIINX CYIIECTBOBAHHE
YIJIEBOIOPOIAMH. TCHETUYCCKOM CBSA3U MEKIY
crupraMu U YB.
34 O0001ICHNE 3HAHUH TI0 YOHC3

TeMe «CHUPTHL.
DeHOIBI»

IIpeomemmnsie. 3HATH 3aBUCHMOCTD
MEXITy COCTaBOM, CTPOSHHEM U
CBOMCTBaMH BEIIECTB. YMETh
TIPUBOJIUTH PUMEPHI U COCTABIIATh
YpaBHEHUS XUMHUYECKUX PEaKIIUMH,
PAaCKpBIBAIOIIUX T'€HETHUECKHE CBSI3U
MEXAY CIUPTaMU U YIIIEBOJAOPOJaMHU.
OtpabaThiBaTh YMEHHE MPOU3BOIUTH
PacYETHI 0 XUMHYECKUM YPaBHCHHSM,
€CII OHO U3 PEarupyrOIIuX BEIIeCTB
B34TO B U30BITKE.
Memanpeomemmnpie. Y MeTh
OpPTraHU30BHIBATh yUeOHOE

COTPYAHUYECTBO U COBMCCTHYIO
ACATCIIBHOCTD C YUUTCIIEM U
CBEpPCTHHKAMHU, paboTaTh
UHIUBUAYAJIBHO U B TpynIe (HaXOIUTh
oO11iee perieHne 1 pa3penarhb
KOH(JIUKTHI HA OCHOBE COTJIACOBAHUS
MO3ULIUIT ¥ y4ETa UHTEPECOB),
(bopMyIIMpOBaTh, APryMEHTHPOBATH U
OTCTaMBaTh CBOE MHEHHE.
Juunocmusie. DopMUPOBATH LEIOCTHOES
MHPOBO33pEHHE, COOTBETCTBYIOLICE
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH, Ha OCHOBE ITPEACTaBIICHUH O
TEHETUUYECKOH CBSI3U MEXKY Pa3HbIMU
KJIaCCaMU OPraHUYEeCKHX BEIIECTB.
Pa3BuBath KOMMYHUKATUBHYIO
KOMITETEHTHOCTb.

§19-22,
820,
ctp. 98,
B5
(a,0,B,r)

§19-22,
821,
ctp. 104,
B 4 (a,0)
822,
ctp. 110,
B 5 (a,0)




Il nonyzooue (36 uacos)

Ne JlaTa ypoka
yp TpeOoBaHus K YPOBHIO
Ne | ypoka Tun Menna-
I I Tema ypoka DJIeMeHTBI CoAePKAHUS MOAT0TOBKH 00y4al0LIUXCH /3
n/n no o o ypoka pecypchbl
(pe3yabTar)
Teme | IUIaHY | (pakTy
Tema 7. «Anbaeruibl, KeTOHbI 1 KAPOOHOBBIE KHCJIOTHI» (8 YyacoB)
35 1 Kap6ouunsusie YHH3 Anberupl. CTpoeHue IIpeomemnpie. 3naTh onpenencHus IIpesenramus 8§23,
COCOUHEHUS - allbICTUIbI, anbaeru0B, (pyHKIHOHANbHAS aJbJETUIIOB U KETOHOB, CTPOCHHE UX «ATIBIETHIBIY, ctp. 114,
KETOHBI. TpyIINa, ee AIEKTPOHHOE MOJIEKYJI. YMeTh COCTaBIIATh «ALeToH» B (3,4,5,6)
cBs13U. ['oMonoruueckuit pss KETOHOB, HA3bIBATH HX TI0
anpaerunoB. Homenknarypa. N
MEXITyHApPOAHOM HOMEHKIAType. 3HATh
CrtpoeHue KeTOHOB.
Howmenkmarypa. OcoGeHHOCTH CHOCOOBI IOTYYCHHUS allbIACTHIIOB.
peakuun okucienus. [onyuenne | Memanpedmemusie. Ymersb 06061math
KETOHOB OKUCJIEHMEM BTOPHYHBLIX | M YCTAHABJIMBATh AHAJIOT UM,
CIIMPTOB. ALETOH — BAXKHEHIIMH | Tuunocmuvle. DOpMUpoBaTH
NPEACTaBUTENb KETOHOB, €r0 OTBETCTBEHHOE OTHOLLIEHUE K YUEHHUIO,
TPAKTHICCKOC HCTIOJIP3OBAHNC TOTOBHOCTB K CAaMOOOPa30BaHHUIO.
36 2 CBoliCcTBa aJIBJETHIOB. YHUH3 XUMHUECKHE CBOMCTRA: Ilpeomemmnsie. 3HATH GUINTCCKUC H [Ipe3enranus 823,
[Honyuenue u OKHCIICHHUE, IPHCOSIUHEHHE XHMHYECKHE CBOMCTBA aJIbJCTH/IOB. «Dopmanbaerums ctp. 115,
MIPUMEHEHUE. BOZOpOJIA. YMeTh COCTaBIATh yPaBHEHUS PEAKIUiA, TECT,
HOATBEPHKAAIOIINX CBOKCTBA Buneoduibm 8§24,
IMony4enue aabaeruaoB aNbJETUI0B, OOBSACHATH 3aBUCUMOCTD «Jlaboparopmsre crp. 119,
OKHUCJICHHEM CTIUPTOB. CBOMCTB albIETUI0B OT CTPOEHHUS OHBITBI» B3 (a,0)

[TonydeHue ykCycHOTO allbJeruaa
THIpaTaliedl aleTuieHa u
KaTaJUTUYECKUM OKHCIIEHUEM
sTiwieHa. [IpumeHeHue
MYypaBBUHOTO W YKCYCHOTO
allbAETHUIOB.

(bYHKIIMOHATILHOM TPYIIIBI, IPOBOINUTH
KaueCTBEHHBIC PEAKIINU Ha ajIbJICTUIbI.
Memanpeomemnuie. Bnanetb

HaBBIKaMH TO3HABATEIbHOM
JIeATSIIBHOCTH.

Juunocmuwre. DopmupoBarb
OTBETCTBCHHOE OTHOIIICHHE K YUCHHIO.




37 OIHOOCHOBHEIE YHUH3 CtpoeHne KapOOHOBBIX KHUCIIOT. IIpeomemmnsie. 3HATH OTIpEETICHHE [Ipesenramnus 8§25,
IIpeaenbHbIe DIEKTPOHHOE CTPOCHHE OJTHOOCHOBHBIX IPEAEIbHBIX «KapboHOBEIE cTp. 124,
KapOOHOBBIE KMCJIOTEHI. KapOOKCHITBHOM rpymEL, KapOOHOBBIX KHCIIOT, CTPOEHHUE UX KHMCJIOTBD) B (4-7)

00BsICHEHNE TIOABHIKHOCTH
BOJIOPOAHOTO aroMa. OCHOBHOCTh MOJCKY1, FOMOTIOTHIO H HIOMEPHIO.
N T —— YMeTh Ha3bIBaTh KfthOHOBLIe KHCIIOTBI
MpenenbHBIX OHOOCHOBHBIX O MEXITYHAPOJHOM HOMEHKIATYPE.
kucnoT. Homenknatypa. Memanpedmentnvie. YMeTh IOHUMATh
npo0JIeMy, CTABUTh BOTIPOCHI,
BBIJIBUTaTh TUIIOTE3bI.
Juunocmnsie. DopMUpOBaTH HAYIHOE
MHPOBO33PEHHE.

38 dusnyeckne U YHUH3 XUMH4yecKkue CBOMCTBA: IIpeomemnsvie. 3HATH XUMUUECKUE Buneogpunsm 825,
XUMHUUYECKHE CBOICTBA B3aUMOJICHCTBUE C HEKOTOPBIMHU CBOWCTBa KapOOHOBBIX KUCIIOT, OCOOBIE «JlabopaTopHbIe ctp. 125,
KapOOHOBBIX KHCJIOT. MeTalaMHy, Le104aMH, CBOMCTBAa MypaBbUHOU KUCIOTHL. YMeETh OTIBITHI» TECT,
[Momyuenne. CIMpTaMu. MI3MeHeHHe CHIIBI 3aIiChIBaTh YPaBHEHHsI PEaKIHH, 826,

KHUCJIOT MOJI BIUSIHUEM MOJTBEP KIAIOIINX CBOMCTBA ctp. 130,
3aMeCTHUTEINEH B yIIIEBOIOPOIHOM | KapOOHOBBIX KUCIIOT, OOBSCHSThH B (7)
panukane. OcoOeHHOCTH 3aBUCHMOCTH CBOWCTB KapOOHOBBIX
MYpPaBbUHOI KHCIIOTHI. KHCJIOT OT CTPOEHHS (QYHKIIMOHATbHON
Baxmneiimme npencraBurenn TpyYIIIEL.
KapOOHOBBIX KUCIOT. [loryuenne | Memanpedmemmusie. YMeTh
KHCJIOT OKUCJICHUEM QJIBAETHIIOB, | TOJIb30BATHCS OCHOBHBIMHM JIOTHUECKUMHU
CIIMPTOB, TIPEEIbHbBIX npuéMamu, HabJIIo1aTh U JeNaTh
yIIIeBOA0POI0B. B3anMocBs3b BBIBOJIBI, OCYIIECTBIISATH CAMOIIPOBEPKY.
roMoJioruueckux paaos. Oomme | Juunocmusie. DopMupoBaTh HAyIHOE
CIIOCOOBI OTYYCHHUS KHCIIOT. MHPOBO33pEHHE Ha OCHOBE
MpeACTaBIeHUI 00 OOIHOCTH CBOHCTB
HEOPraHUYECKHX U OPraHUYECKUX
KuciotT. Pa3zBuBaTh KOMMYHHKATHBHYIO
KOMITETEHTHOCTb.

39 I'eneTnueckas cBsI3b YHUH3 [ToBTOpEHUE CBOWCTB Ilpeomemmusbie. 3HATH XUMHUCCKUC 8§26,
KHCJIOT C APYTHMHU KHMCJIOPOACOACPKALLUX CBOMCTBa KapOOHOBBIX KHCJIOT, OCOObBIE ctp. 130,
KJIaCCaMH OPTaHMIECKUX COE/IMHEHHH, NX NOTYCHNE U3 CBOMCTBA MyPaBLMHOM KHUCIIOTEL YMETh B (5,6),
COEIUHEHUI. YICBOAIOPO/IOB. 3alMChIBAaTh YPAaBHEHUS PEAKLIMHI, ctp. 131,

MOATBEPKAAIOLIUX CBONCTBA TECT




KapOOHOBBIX KHCIIOT, OOBSACHSITD
3aBUCHMOCTH CBOHCTB KapOOHOBBIX
KHCJIOT OT CTPOEHUS (DyHKIIHOHATbHON
TPYIIIBL.

Memanpedmennvie. YMeTh
T10JIb30BaTHCSl OCHOBHBIMH JIOTMYECKUMU
npuéMamu, HabJIo1aTh U JeNaTh

BBIBO/IbI, OCYIIECTBIIATH CAMOTIPOBEPKY.
Juunocmupte. DopMUpPOBATH HAYIHOE
MHPOBO33pEHHE HA OCHOBE
MpeCTaBICHAN 00 OOITHOCTH CBOWCTB
HEOPTaHMYECKUX U OPTaHHYCCKIX
KHCIOT. Pa3BHBaTh KOMMYHHKAaTHBHYIO
KOMIIETEHTHOCTb.

40

ITP Ne3 «Ilonyuenue u
CBOHCTBa KapOOHOBBIX
KHCJIOT»

y33

[TomyyeHne yKCyCHOM KHCIOTHI
u3 anerara. Mzyuenue
XUMHUYECKUX CBOMCTB YKCYCHOM
KHCJIOTHI.

IIpedmemnvie. YMeTh IPOBOIUTH
OTIBITHI TTO MOJIYIEHUIO YKCYCHON
KHCJIOTBHI U U3YUEHHUIO €€ CBOICTB,
OTJINYATh MYPaBbUHYIO KHCIIOTY OT
YKCYCHOH C MMOMOIIBI0 XUMHUYECKUX
peaxImii, COCTaBIATh OTYET O
MPaKTHIECKOi padore.
Memanpedmemnsie. YMeThb

CaMOCTOSTEIIFHO OCYIIECTBIISATh,
KOHTPOJIMPOBATEL U KOPPEKTUPOBATH
JeSITebHOCTb.

Juunocmmuute. PazBuBaTh OepexHOE,
OTBETCTBCHHOC OTHOIIICHUEC K
(bu3ruecKoOMy 310pOBBIO, KaK
COOCTBEHHOMY, TaK M APYTHX JIFOJIEH,
yYMEHHE OKa3bIBaTh MEPBYIO TIOMOIIB IPH
0’KOTax U TpaBMax, CBSI3aHHBIX C
peaKkTUBaMu M J1a00paTOPHBIM
000pyIOBaHUEM.

Buneodunem
«JlabopaTopHbie
OITBITHD)

827
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ITIP Ne4 «Permenue
IKCTIEPUMEHTAITbHBIX
3aj1a4 Ha PaclO3HABAHUE
OpraHUYeCKUX BEILECTB)

¥33

Jloka3aTenbCTBO HATMIHS
OTIpEACIICHHOTO OPTaHNIECKOTO
BEILECTBA C MOMOIIBIO
KaueCTBEHHBIX PEaKIIUii.

IIpeomemmnovie. YMeTh IPOBOAUTH
OTIBITHI 10 PACTIO3HABAHHIO
OpPraHUYECKUX BELIECTB U COCTABNIAThH
OT4ET O NMpaKTHYECKOi paboTe. 3HATH
npaBuiia 6e30nacHoi paboTHI C
BEIIECTBAaMH, 000PYJOBAaHHEM U
XUMHUYECKOH MOCYI0H.
Memanpedmemnsvie. YMeThb

CaMOCTOSATENHHO OCYIIECTBIIATH,
KOHTPOJIUPOBATh U KOPPEKTUPOBAThH
JeATEIIBHOCTb.

Juunocmmuuie. PazBuBaTh OepeskHOE,
OTBETCTBEHHOE OTHOIICHHUE K
(u3NIeCKOMY 370POBBIO, KaK
COOCTBEHHOMY, TaK U APYTHUX JIOJEH,
YMEHHE OKa3bIBaTh MEPBYIO MOMOUIb IIPU
0’KOTax M TPaBMax, CBSI3aHHBIX C
peakTHBaMHu M 1a00paTOPHBIM
06opyoBaHUEM.

Buneo¢punsm
«JlabopaTopHbIe
OTIBITBD)

§28

42

O0001IeHHE TT0 TEMAM
«CrupThl U PEHOTBIY,
«AIBIETHIBI, KETOHBI K
KapOOHOBBIE KHCIOTHI»

YOHUCs3

CtpoeHue, n3oMepus,
XAMHYECKHE CBOHCTBA U CIIOCOOBI
HOJIyYEeHHUs CIUPTOB, (HEHOJIOB,
QIIBJIETU/IOB ¥ KapOOHOBBIX
KHCJIOT.

IIpeomemnsvie. YMeTh NPUMEHSATH
MTOJTyYCHHBIC 3HAHUS [UIS PEIICHUS
y4eOHBIX 3a/1a4.
Memanpeomemmnpie. Y MeTh

COOTHOCUTb CBOM JICHCTBUS C
IUTAHUPYEMBIMHU Pe3yJIbTaTaMu,
OCYILECTBIISATH KOHTPOJIb CBOCH
JEeSITeIbHOCTH B TIPOIIECCE JOCTIDKEHUS
pe3yibTaTa, OIpeieNsTh CIIOCOOBI
JEUCTBUH B paMKax MPeaI0kKEeHHBIX
YCIIOBUI U TpeOOBaHNUH,
KOPPEKTHPOBATh CBOU IEHCTBHSA B
COOTBETCTBHUHU C U3MEHSIOLIEHCA
CUTyalHei.

Juunocmuwre. DopmupoBartsb
OTBETCTBEHHOE OTHOIIICHHE K YUCHHIO.

§19-26




OCHOBHBIE BHJIBI ICITCIBHOCTH
yYamuxcs. BEITOmTHATS 3aqaHus
ONpeAeNEHHON CI0XKHOCTH IO
MPOWJEHHOMY MaTepHay.

Tema 8. «Cnoxubie 3¢pupbl. ZJKupbi» (5 yacon)

43 CnosxHbIe 3QUPBI. YUH3 CtpoeHmue CIoXHBIX 3(HPOB. Ilpeomemmusie. 3HATH CTPOCHUE, [Ipe3enranus §29,
O6paTuMOCTh peakuuu MONTyYCHHE, CBOMCTBA U 00JIaCTH «Qdupsi» ctp. 138,
drepuduranuy. I'napoms IPUMEHEHHUS CJIOKHBIX 3QUPOB. YMeTh Buneoduism TECT
CIIOXHBIX 3¢upoB. [IpakTHueckoe

COCTaBJIATH (POPMYIIBI CIIOKHBIX 3¢upoB, | «JlaboparopHsie
HCIIOb30BaHUeE. .

ypaBHEHHS peakluii sTepruduKkayum u OTIBITBD)

THIIPONIN3A.

Memanpedmemnsvie. YMeThb

COOTHOCHTH CBOM ACHCTBUS C

IUTAHUPYEMbIMHU PE3yIIbTaTaMH,

OCYIIECTBIISITH KOHTPOJIb CBOEH

JEeATEIHOCTH B MPOLIECCE TOCTIKEHUS

pesynbTara.

Juunocmusre. opMHpOBaTH

OTBETCTBEHHOE OTHOIICHHE K YUCHUIO,

TOTOBHOCTB M CITOCOOHOCTH K

caM000pa30BaHUIO.

44 XKupel, cTpoeHue KHUPOB. YUH3 JKups! kak cinoxHbIe 2GHUPHI IIpeomemnsie. 3HaTH OonpeeeHUE IIpesenranus 830,
CsoiictBa. [IpumeneHue. TIALEPHHA U KAPOOHOBBIX JKUPOB, CTPOCHHE UX MOJIEKYIL, «Kupbb» ctp. 145,

KHCJIOT. Kuper B pupose, nx CBOMNCTBA, OHOJIOTHYECKYIO POJIb U Buneoduism B (7-8)
cBoiicTBa. IIpeBpaleHus ;xupoB

MIPaKTHYECKOE 3HaUCHHE. YMeTh «JlaboparopHsie

IUINY B opranusme. ['uaponus u
TU/IPUPOBAHUE )KUPOB B TEXHUKE,
IIPOJIYKTHI TIEPEPAOOTKH KHUPOB.

COCTaBJISITh YPaBHEHUsI PEAKIINI,
MTOJITBEPKTAIOIINX CBOIICTBA )KHUPOB.
Memanpeomemmnule. Bnanets
HaBBIKAMH TIO3HABATEIBHON pediekcnu
KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
1 MBICIIUTENFHBIX MTPOIECCOB.
Juunocmuwte. DopMUpPOBaTh HAYYHOE
MUPOBO33PEHUE.

OIIBITHD
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Moromue CpCacTBa.

KY

Motomue cpeactsa. [Ipasuna
0€301MacHOTO OOpAIIEHUS CO
CpeJcTBaMU OBITOBON XUMHH.
Cocras, MoJlyueHHEe U CBONCTBA
MbU1a. CHHTETUYECKHAE MOIOIIHE
cpeactea (CMC), ocobeHHOCTH
HUX CBOMCTB.

IlIpeomemmnsie. 3HATH CYIIHOCTH
TIporecca THAPUPOBAHNUS KUPOB. MIMeTh
MIPEACTABICHNE O CHHTETHIECKUX
MOIOIIUX CPEACTBAX U 3aILUTE IPUPOBI
OT 3arpsi3HEHHs] UMU. Y MeTh coOMoaaTh
npaBuiia 6€30acHOTO 0OpaIeH s CO
cpeIcTBaMU OBITOBOM XUMHUH.
Memanpedmennvie. YMeTh

AQHAIM3UPOBATH M KPUTHUECKU
OLICHNBATh TpeIaracMyro
nH(popManuio, SICHO, TOTUIHO ¥ TOYHO
M3J1araTh CBOIO TOUKY 3PCHUSI.
Juunocmuwre. DopmupoBartb
JKOJIOTMUYECKO€E MblllIeHue. Pa3BuBath
OepexHOoe, OTBETCTBEHHOE OTHOILIECHHE K
(u3nIeCKOMY 370POBBIO, KaK
COOCTBEHHOMY, TaK U APYTHUX JTIOACH.

IIpesenTanus
«Ilonmyuenue
MBITa»
Buneodpunsm
«JlaboparopHsie
OTIBITHI»

830,
cTp. 145,
TeCT

46

O000611EHKE 110 TEME
«CroxHbIe 3GHUPHI.
Kupoi»

YOHC3

IIpedmemnvie. YMeTh IPUMEHSTH
MTONTyYCHHBIC 3HAHUS [UIS PEIICHUS
y4eOHBIX 3a/1a4.
Memanpeomemmnpie. Y MeTh

47

3ager No4 1o Temam:
«CripTHI 1 (PEHOBI,
«ANbaeruasl, KETOHBI U
KapOOHOBBIEC KUCIIOTEI,
«CrmoxHbIe 3upEL.
Kupsi»

Ypok
KOHTPOJIA,
OLICHKH U
KOPPEKIHH
3HAHUI
yUamuxcs

[ToBTOpEHMe u cucTeMaTH3anus
3VH, nosy4eHHbIX IPU U3YUEHUH
TEMBI

COOTHOCHTB CBOU JICHCTBHUS C
IUTAHUPYEMBIMH PE3yIbTaTaMH,
OCYULIECTBIISITh KOHTPOJIb CBOEH
JIESITENIBHOCTH B IIPOLIECCE AOCTUXKEHHUS
pe3ynbTaTta, ONpeaessTh CIOCOOB
JIEHCTBUI B paMKax NPeJI0KEHHbIX
yCIIOBHH M TpeOOBaHUiA,
KOPPEKTHPOBATh CBOU IEHCTBHSA B
COOTBETCTBHUHM C U3MEHAIOLIEHCA
CUTyalueH.

Juunocmusie. DopMupoBaTH
OTBETCTBEHHOE OTHOILIEHHE K YUEHHIO.
OCHOBHBIE BU/IBI JCSITEITHHOCTH
ydamuxcs. BeImomHATS 3aqaHus

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

§19-30




ONpeAeNEHHON CI0XKHOCTH IO
NPOWJCHHOMY MaTepHay.

Tema 9. «YraeBoabi» (8 yacoB)

48 MoHocaxapHIbl. YUH3 CTpoeHHe MOJEKYIIbI IIpeomemmusie. 3HATHL CTPOCHHUE IIpesenranus 831
I'nroxo3a. (ampperunHas popma). MOJIEKYJIBI TJIFOKO3Bl. YMeETh «['moko3ay
duznueckue ¥ XUMUYECKHE JIOKa3bIBaTh HAJTMYKME (hYHKIIMOHATBHBIX
CBOMCTBA IIIOKO3BI. TPYII B MOJIEKYJIE TJIFOKO3BI.
Buonoruueckas poiib u Memanpeomenmuble. YMeTh 000011aTh,
npumeneHne. Opykrosa kak yCTaHaBJIMBATh aHAJIOTHH,
n3omMep riaroko3sl. Cocras, KI1accU(pUIIPOBaTh, BHIONPATH
CTPOCHHE, HAXOXKICHHE B OCHOBAHHS M KPUTEPHUH /IS
npupoje, 6uoIorudeckas posb. KIIaCCU(PHKAIIH.
Juunocmnsie. DopMUpOBaTH HAYIHOE
MHPOBO33PEHHE.
49 XuMHuecKue cBoiicTa KY Peaknuu ¢ yuactuem IlIpeomemmnsbie. 3HATH CBOWCTBA Buneodunsm 831,
TITFOKO3BL. aJbJCTUIHON ¥ TUJPOKCHIIBHBIX TJIFOKO3BI U 00JIaCTH €€ MPUMEHEHHUS. «JlabopaTopHbie cTp. 152,
;pynr[. (D(6)TOCHHT63' YMeTh COCTaBJIATh YPABHEHUS PEAKIHIA OTBITBI» B (4,5)
€aKINHU OPOXKEHUS: CIUPTOBOE
Peaxumu OpoxeHmus. I Op p > | OKHMCIIEHUS, BOCCTAHOBIEHHMS, OPOKEHHUS
MOJIOYHO-KHCIIOE.
TJTIOKO3BI.
50 [omyyenne, KY [IpupoHbIE HCTOYHUKH U [Ipe3enranus 831,
5 Memanpedmentnvie. COCTaBISATh CXEMBI
IIPUMEHEHHUE TIIFOKO3BL. CIIOCOOBI IIOJYyCHUSA TTIIOKO3BIL. «['moko3a B ctp. 152,
Ha OCHOBE M3Y4YE€HHOTO MaTepuara.
IPUPOIEN TecT
Juunocmupte. DopMupoBaTH PHp ’ '
Buneodunsm B (6-9)
MI03HABATENBHYIO U HH()OPMALMOHHYTO
«JlabopaTopHbie
KYJIbTYpY.
OTIBITBD)

51 Hucaxapunasr. Caxaposa. KY Caxapo3a. Cocras, puznueckue IlIpeomemmnsie. 3HATH XUMHUECKUE [Ipesenranus 832,
CBOWCTBA U HAXOXKJCHUE B CBOMWCTBA caxapo3bl. YMeTh COCTaBIATh «Caxapo3a, cTp. 156,
npupojie. XMMHUUECKHE CBOICTBa, | YpaBHEHHUS PEaKLMUii, TOATBEP KIAIOINX Buneodunnem TecT
TIOJTyYeHHE Caxapo3bl. CBOMCTBA caxapo3bl, 00BSICHATD «JlaboparopHsie
Bronornueckoe 3HaueHue. 3aBUCHMOCTH CBOHCTB Caxapo3bl OT OTIBITBD)

CTPOCHUS (PYHKIIMOHAIBHBIX TPYIIIL,
Ha3bIBATh 00JIACTH MPUMEHEHUS
Caxapossl.




Memanpeomemmnsie. YMeTh
M0JIb30BaThCS OCHOBHBIMH JIOTHYECKUMHM

npuéMamMu, METOJaMU HAOJIOICHHS,
00BSICHEHUsI, TPOTHO3UPOBAHUSI.
Juunocmusle. DopMUpPOBATH HAYYHOE
MHPOBO33PEHHE.

52 ITonucaxapupsl. KY Kpaxman — npupoHslit IlIpeomemmnsie. 3HATH CTPOEHUE U IIpesenTanus 833,
Kpaxmann. mosumep. CocTas, pu3UIECKUe CBOICTBA Kpaxmalia, KaueCTBEHHYIO Kpaxmai, ctp. 160,
CBOWCTBA M HAXOXKICHUE B peaxIMIo Ha KpaxMal, IpeBpaleHHs Buneodunnem B 2 (a,0),
npupojae. XuMUYECKHE CBOMCTBA, | Kpaxmaja B OpraHuzMe. YMeThb «JlabopaTopHbIe B (3),
[OJIyYE€HUE U IPUMEHEHHE. COCTaBIIAITh YPaBHEHUsI PEAKIIMI OIIBITBI» cTp. 161,
[IpeBpalueHns MUILEBOro THIPOJIN3a Kpaxmala 1 TECT
KpaxMaia B OpraHU3Me. MOJIMKOHJEHCALITY MOHOCAXapUI0B.
I'ukoreH, ponb B OpraHusme Memanpedmenmnsie. YMeTh
YeJI0BEeKa U JKUBOTHBIX. HOJIb30BATHCS OCHOBHBIMU JIOTHYECKUMHU
IpUEMaAMHU.
Juunocmuvie. DopMuUpOBaTh
OTBETCTBEHHOE OTHOIIICHHE
K YYEHHIO.
53 IMonmucaxapuasl. KY Lenntonosa — npupoAHBINA IlIpeomemmnsie. 3HATH CTPOEHHE U IIpesenTanus 834,
Hemnonosa. Bonokha. nosumep. CTpoeHHe U CBOMCTBA CBOWCTBA LIEJUTIONO3bL. Y MeTh «lenmronozay, ctp. 166,
LIEJITIONIO3b] B CPABHEHUU C COCTaBIISITh YPAaBHEHUsI PEAKIIMI «BonokHa» B (3-7)
kpaxmanioM. HaxoxneHue B THIIPOJIN3A IEJUTIONO03B! M 00pa30BaHuUs Buneodunem
npupoae, Onosoruueckas pos, CIIOKHBIX 3(HPOB LEIUIIONIO3b] U «JIaboparopHeie

MOJIY4YE€HUEC U TPUMCHCHUE
ueso03sl. Ilpuponssie
(HaTypasibHBIC) BOJIOKHA.
[onsiTre 00 MCKYCCTBEHHBIX
BOJIOKHAX: alleTaTHOM 1
BHUCKO3HOM. KamnpoH, naBcaH.
CuHTeTHYECKHE BOJOKHA.

A30THOWM KUCJIOTHI, IEJITFOJIO3bI U
YKCYCHOM KHCIIOTBI.
Memanpeomemusie. YMeTh 0000111aTh,

yCTaHABJIMBATh AHAJIOTUH, TPOTYKTUBHO
00IMIaThCs B MpOIecCce COBMECTHOM
JeSITEIBbHOCTH.

Juunocmuwre. Dopmuponartb
MMO3HABATENBHYIO U UH(POPMAITHOHHYIO
KYyJIbTYpPY, B TOM YHCJI€ pa3BUBATh
HaBBIKH CaMOCTOSITEIbHON paboOThI ¢
KHHUT'aMHU.

OIIBITHI»




54

IIP Ne5 «Pemrenne
SKCIEPUMEHTATBHBIX
3a1a4 Ha MOJyUYeHHE 1
pacrno3HaBaHue
OpPTaHUYECKHUX BEUICCTBY»

¥33

Jloka3aTenbCTBO HATMIHS
OTIPENICIIEHHOTO OPTaHIMYECKOTO
BEIECTBA C IIOMOIILIO
KaueCTBEHHBIX PEaKIMM.

IIpeomemnovie. YMeTh IPUMEHATh
3HAHUS 0 XUMHYECKUX CBOHCTBAaX
OpPTraHUYECKUX BEIICCTB ISl PEIICHUS
IKCICPUMCHTANBHBIX 3a/1a4, TOJOUPATh
BEIIECTBA U IPOBOJUTH XUMUYECKHE
peaxuuy, HeoOXOIUMBbIE ISl PEIICHHS
ONpeneNEHHON 3a1a4u.
Memanpedmennvie. YMeTh

paccyxuaTh, IeaTh YMO3aKIIOUSHUS 1
BBIBOJIbI, CAMOCTOSITEILHO
OCYIIECTBIISITh, KOHTPOJIUPOBATH U
KOPPEKTHUPOBATh yUeOHYIO
JIeATEIbHOCTb.

Jluunocmmusle. Pa3BuBaTh HaBbIKU
COTPYJHUYECTBA CO CBEPCTHUKAMH B
yueOHO-HCCIIEI0BATESIBLCKON
JIeSATEILHOCTH.

Buneo¢punsm
«JlabopaTopHbie
OTIBITBD)

8§35

55

O000611EHKE 110 TEME
«YTIEBOIBI»

YOHC3

Cocras, CTpOCHHE U XUMUYECKUE
CBOMCTBA IIIOKO3BbI, CaXapo3bl,
KpaxmMaJa 1 [eJUTI0NIO3bI.

IIpedmemnvie. YMeTh IPUMEHSTH
MTONTyYCHHBIC 3HAHUS [UIS PEIICHUS
y4eOHBIX 3a/1a4.
Memanpeomemmnpie. Y MeTh
COOTHOCHUTB CBOH JICHCTBHSI C

IUTAHUPYEMBIMH PE3yIbTaTaMH,
OCYILECTBJISATH KOHTPOJIb CBOEH
JIESITENIBHOCTH B IIPOLIECCE AOCTUXKEHHUS
pe3ynbTara, ONpeessiTh CIoCO0b!
JIEHCTBUI B paMKax NPeJI0KEHHbIX
yCIIOBHH M TpeOOBaHUiA,
KOPPEKTHPOBATh CBOU IEHCTBHSA B
COOTBETCTBHUHM C U3MEHAIOLIEHCA
CUTyalHei.

Juunocmusie. DopMupoBaTH
OTBETCTBEHHOE OTHOILIEHHE K YUEHHIO.
OCHOBHBIE BU/IBI JCSITEITHHOCTH
ydamuxcs. BeImomHATS 3aqaHus

§31-35




ONpeAeNEHHON CI0XKHOCTH IO
NPOWJCHHOMY MaTepHay.

Tema 10. «A3oTcoaep:kamue opranudeckue coenmueHus» (10 yacon)
56 Awmmnsl. CTpoeHue n YUH3 CocraB, HOMEHKIATYypa. IIpeomemmusie. 3HATH ONpe/IeNICHNE [Ipesenranus 836,
cBOlcTBa CrpoeHue aMUHOTPYIIIBL. aMHHOB, CTPOEHHE UX MOJIEKYN U «AMUHBI», ctp. 173,
aAMHHOB IIPEJICNBHOTO dusnuecKue U XUMUIECKUe CBOWCTBAa. YMeThb Ha3bIBaTh H30MEPHI U Buneodpunsm B (1-4)
psza. CBOWCTBA. AMMHBI KaKk TOMOJIOTH aMHUHOB, COCTaBIIATh «JlaboparopHsie
OpraHHUYECKHE OCHOBAHMS: YpaBHEHMS pPeakLui, XapaKTepU3yIOLUX OTIBITHI»
B3aMMOJICHCTBHE C BOJOU U XUMHUYECKHE CBOMCTBA aMUHOB.
KHUCJIOTaMHU. ['opeHrne aMUuHOB. Memanpedmemmusie. YMeTb
[TomyyeHue u npUMeHEHHUE. yCTaHABJIMBATh aHAJIOTUH, ENIATh
BEIBOJIBI HA OCHOBE CPaBHEHUS,
57 AHUITUH YUH3 AHWINH, €ro CTpoeHHe, IPUIHUHBI KI1aCCH(HIMPOBATE, BHIGHPATH IIpesenTanus 836,
KakK NpeJCTaBUTEIb OcI1abJICHNs] OCHOBHBIX CBOMCTB B OCHOBAHHS U KPUTEPUH LIS «AHUIUHY, ctp. 173,
APOMATHIECKHX AMHHOB. CPaBHEHHH C aMHHAMHU KIACCHbHIKAITIIL, Bumeodunsm B (5)
npenensHoro paga. [lomyduenne
AHWIMHA U3 HHTPOGEH30Ma Juunocmuple. DopMupoBaTh HAYYHOE «JlaboparopHsie
(peaknus 3MHMUHA), 3HAYCHIEC B MHPOBO33PCHUC Ha OCHOBE OTBITEL
Pa3BUTHH OPTaHUIECKOTO NpPEACTaBICHUH O TeHETUIECKOH CBS3H
CHHTEC3a. OpraHUYeCcKUX COeAUHEHUMN.
58 AMUHOKHUCIIOTBHI. YHUH3 Howmenknarypa, nzomepus, Ilpeomemmnsie. 3HATH CTPOCHHE IIpesenTanus 837,
oNTy4YeHHE M (PU3HICCKIe MOJIEKYJT aMIHOKHCIIOT, UX H30MEPHIO. «AMUHOKHCIOTED | cTp. 177,
cBoiictBa. CtpoeHue YMmernb naBaTh Ha3BaHUs B (1-4)
AMHHOKHCIIOT. AMHHOKHCIIOTAM TI0 MEXIYHAPOTHOMH
HOMEHKJIaType, COCTaBIATh YPaBHEHUS
59 XHAMHUYECKUE CBOMCTBA Ky AMUHOKHCIIOTHI KaK aM(oTepHbIe PeaxIii, 0ATBEPKIAIOIIX CBOICTBA Buneodpuinem 837
aAMHHOKUCIIOT. OpPraHUYECKUE COETUHEHUSI. AMUHOKUCIIOT, 00BACHATH 3aBUCHMOCTD «JlaboparopHsie

[MentunHas cBsi3b.
Buonornueckoe 3HaueHNE (-
AMHHOKHCIIOT (3aMEHUMBIE 1
HE3aMEHHUMBIE KHUCIIOTHI).
Obnactu IpUMEHEHHS
AMHHOKHCIIOT.

CBOﬁCTB AMUHOKHUCIIOT OT CTpOGHI/ISI
(YHKIIMOHATBHBIX TPYIII.
Memanpeomemmnple. Bnagetsb
HaBBIKAMH [TO3HABATEILHOM

JeATeIbHOCTH, IPUMEHSTH PA3IMIHbIE
METO/IbI TIO3HAHUS.
Juunocmusie. DopMupoBaTH

OIIBITHD




OTBETCTBEHHOE OTHOLIECHHE K yYCHHIO,
CIIOCOOHOCTB K CAaMOPa3BUTHIO U
camM000pa30BaHUIO.

60

I'eneTnueckas cBsI3b
aMHUHOKMHCIIOT C APYTUMHU
KJIacCaMH OpraHU4eCKUX
COCIUHEHUI.

Ky

B3auMocBsI3b rOMONIOTHYECKUX
pAIOB.

IIpedmemnsbie. 3HATH CTPOCHUE U
CBOMCTBA aMUHOB U aMUHOKHCJIOT.
YMeTh COCTaBIIATh YPABHEHHUS PEAKIINH,
XapaKTePU3YIOUINX XUMUUECKHE
CBOMCTBa aMMHOB U AMHHOKHCJIOT,
O0OBACHATEH 3aBHCHMOCTH CBOICTB
OpPTaHUYECKUX BELIECTB OT HAMYHS TeX
WM UHBIX QYHKIMOHATIBHBIX PYIIIL.
Memanpeomemmuple. Y MeTh 000011aTh

3HaHMsI, OPTaHU30BbIBATh yueOHOE
COTPYAHUYECTBO U COBMECTHYIO
JeSITeIBHOCTD C YUUTEJIEM U
CBEpPCTHHKAMHU, paboTaTh
WHIUBHUYAJIbHO U B TPYIIIE.
Juunocmuwre. Dopmuponartb
LIEJIOCTHOE MUPOBO33PEHHE,
COOTBETCTBYIOIIIEE COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKH, Pa3BUBAThH
KOMMYHHKATHBHYIO KOMIETEHTHOCTb.

87-37,
ctp. 177,
B(1.2)

61

benku — npupoaHsie
nonmMepsl. CocTaB u
CTpOEHHUE.

YHUH3

benku kax 6GuonoauMepsI.
OCHOBHBIE aMUHOKHCIIOTBI,
oOpasyrommue Oenku. [lepBrdnas,
BTOPHUYHAS M TPETUIHAS

CTPYKTYpa.

IlIpeomemmnsie. YMeThb XapaKTePHU30BaTh
CTPYKTYPY MOJIEKYJ OEITKOB:
MEPBUYHYIO, BTOPUYHYIO, TPDETUYHYIO U
YETBEPTHIHYIO.

Memanpedmemmusie. YMeTh 0000111aTh,
yCTaHABJIMBATh AHAJIOTUU H JETaTh

BBIBOJIBI HA OCHOBE CPaBHEHUSI.
Juunocmupte. DopMUPOBATH HAYIHOE
MHUPOBO33pEHHE Ha OCHOBE
MpeACTaBIeHU 00 00IHOCTH
MIPUHITUIIOB CTPOCHUS U QYHKIHUH
6CHKOB Y BCEX XKUBBIX OPTaHU3MOB.

IIpe3enTanus
«bemkny

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




62

CsoiicTBa OEJIKOB.

[peBpamenus 6eTKOB B

opraHmsme.
VYcnexu B U3y4eHUH U
CHHTE3€e OETKOB.

KY

CpoiicTBa O€IKOB: THAPOIN3,
JIeHaTypaIys, IBETHbIC PEaKIIHH.
INpeBpanieHns GEIKOB MUK B
opraHusMme. YcIiexXu B U3y4eHUH
CTPOCHUS U CHHTE3¢ OCIIKOB.

IlIpeomemmnsie. 3HATH CBOWCTBA OEITKOB.
YMeTh IPOBOANTH IBETHHIE PEAKIINN Ha
6enku. IMeTh mpeacTaBiIeHUs O
MPEBpAICHUSIX OCIKOB B OPTaHU3ME, O
XUMHYECKOM H MUKPOOHOIOTHIECCKOM
CUHTe3€ OEIKOB.

Memanpedmemnsle. YMeTb SICHO,

JIOTUYHO ¥ TOYHO M3J1araTh CBOIO TOUKY
3pEHHS, MCIIONIB30BATh aJICKBATHBIC
SI3BIKOBBIC CPE/ICTBA.

Jluunocmmuste. Pa3BuBaTh HaBBIKU
B3aMMO- U CAMOOILICHKH.

Buneo¢punsm
«JlabopaTopHbie
OTIBITBD)

838,
cTp. 183,
TeCT

63

ITousarue 06
a30TCOIepIKAIINX
TETEePOIMKINICCKUX
COETMHEHUSAX.

YUH3

A3zoTconepskamne
TeTePOIUKINICCKHE COSTUMHEHIS.

IlIpeomemnsbie. YMeThb OOBICHATD
OMOJIOrMYECKYIO POJIb HYKJICHHOBBIX
KHUCJIOT.

Memanpeomeninvie. Y MeTh IPUMEHSTh

TMOJIYYCHHBIC 3HAHUA B HOBOM CUTyaluu.
Juunocmusvie. DopMUpoBaTH
[IEJIOCTHOE MHUPOBO33pEHHE,
COOTBETCTBYIOIIECE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOH MPAKTHKH.

§39-40

64

XuUMUS ¥ 310pOBbE
YEJIOBEKa.

Ky

JlexapcTBa, pepMEHTHI,
BUTaMUHEL. [IpobieMsl,
CBSI3aHHBIC C IPIMEHEHUEM
JIEKapCTBEHHBIX MIPEIapaToB,
MIPUBBIKAHUEM K HHUM.

IIpedmemnsie. YMeTh TIOIb30BATHCS
I/IHCprKHI/IHMI/I K J'IeKapCTBeHHI)IM
mpenapaTam.

Memanpedmemnsle. YMeThb CTaBUTh

BOIIPOCHI, ApryMEHTUPOBATH
COOCTBEHHYO MO3HIIHIO,

(bOpMyJ'IPIpOBaTI) BBIBOJIBI U 3aKJIFOUYCHU .

Juunocmuwie. DopMUpoOBaTH
OepexHOe, OTBETCTBEHHOE 1
KOMIIETEHTHOE OTHOILEHHE K
(U3NIEeCKOMY ¥ IICUXOJIOTHIECKOMY
3/I0pOBBIO, KaK COOCTBEHHOMY, TaK H
JIPYTHUX JII0/ieH, HeNpUsITHE

IIpe3enTanus
«Yenosek u
IpUPOIa»

841




yIOTpeOICHNS aJTKOT OISl © HAPKOTHKOB.

65

10

3auet No5 mo Temam:

«YTIeBOIbI,
«A3zoTcoaepxaiue
OpraHu4ecKue
COCTUHEHU S

VYpox
KOHTPOJIS,
OIICHKH U
KOPPEKIHH
3HAHUI
ydanmxcs

[ToBTOpEHHE U cucTEMaTH3aLNS
3VH, nonydeHHBIX IPHA U3yISCHAH
TEMBI

IIpedmemnvie. YMeTh IPUMEHSATH
MOJIy4Y€HHbIE 3HAHUS [Tl pEIICHUS
yueOHBIX 3a/1au.

Memanpeomemmnpie. Y MeTh
COOTHOCHUTB CBOU JIEUCTBUSI C
IUTAHUPYEMBIMH Pe3yIbTaTaMH,
OCYILECTBIISTH KOHTPOIb CBOCH
JESITEIPHOCTH B TIPOIIECCE NOCTIDKEHHUS

pe3ynbTara, OnpeaessTh CliocoObI
JICCTBUH B paMKax IPeJI0KEHHBIX
ycIoBHi U TpeOOBaHUiA,
KOPPEKTHPOBATh CBOM JICHCTBUSA B
COOTBETCTBUU C U3MEHSIOLIECHCS
CUTyaLUeH.

Juunocmuwre. DopmupoBartb
OTBETCTBEHHOE OTHOILIEHHE K YUEHHIO.
OCHOBHBIE BUBI JESITENBHOCTH
ydamuxcs. BeImonHsATs 3aaHus
ONpeIeNIEHHOMN CI0XKHOCTH 10
MPOMICHHOMY MaTepHuaty.

§31-41

Tema 11. «Xumus noaumepon» (5 ua

COB)

66

CuHTeTUYECKHE
TIOJIAMEPHI.
Knaccugukarus
IJ1acT™MAacc.

YHUH3

Monomep. CTpyKTypHOE 3BEHO.
CreneHp NOJUMEPU3ALIIH.
MounekynsipHble U
IIPOCTPAHCTBEHHBIE MOJIUMEPHL.
Mexannueckasi IPOYHOCTb
HelJoHa, kanpoHa. [IpumeHenue
BMC. O6miast xapakTepucTHKa
mractMace. TepMOIUIaCTUYHbIE U
TEepPMOpPEaKTHBHBIE IJIACTMACCHI.
TeMneparypbl KUIIEHUS U
TUTaBIICHHS.

IlIpeomemmnsie. 3HATH CTPOCHHE
MOJIUMEPOB U 3aBUCUMOCTh CBOHCTB
MOJIUMEPOB OT UX CTPOCHUS. YMeETh
OTIpeICNIATE MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BE€HO, CTETICHb
MTOJTUMEPH3AIIHH, 3aITHCHIBATH YPAaBHEHUS
peaxIuii MOJMMEpHU3aIuy 1
MOJIMKOHICHCAIIMH.

3HaTh CTpOEHUE, CBONCTBA U
MIPUMEHECHHE TIOHATHIICHA,

TIOJIUTIPOIIUIICHA,

IIpesenTarus
«[Tonumeps»,
«IlmacTmaccoi»,
Buneodpunbsm
«JIabopaTopHbie
OITBITBD»

84243,
ctp. 198,
TECT




(eHom0hopMaTBAECTHIHBIX CMOIT.
Memanpeomemmnsie. Bnanets HaBEIKaMH
MO3HABATEILHON IEATEILHOCTH. Y METh

OPUEHTUPOBATHCS B PA3IUYHBIX
HUCTOYHUKAX UHPOPMAIIUU U
HCTIOJIb30BaTh UX JUISl JOCTHXKEHUS
LEeJen.

Juunocmuvie. DopMupoOBaTH LIETOCTHOE
MHPOBO33PCHHUE, COOTBETCTBYIOIIEE
COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBEHHOW TPAKTUKH.
®opMHPOBATH MO3HABATEIBHYIO H
WHPOPMALMOHHYIO KYIBTYPY,
OKOJIOTMYECKOE MBINJICHUEC, pa3BUBATh
HABBIKH B3aUMO- U CAMOOICHKH.

67

Kayuyxu.
CuHTeTUYECKHE
BOJIOKHA.

YHUH3

Kayuyku. [Tpo6iembr
JIanbHEUIIero
COBEPILICHCTBOBAHHUS
MTOJTUMEPHBIX MaTEPHAIIOB.

OOmas xapakTepHUCTHKa BOJIOKOH.

IlIpeomemmusie. VIMeTh IpesICTaBICHUS O
CTPOEHHUH, CBOHCTBAX U MPUMEHEHUHN
HATYpaJILHOTO KaydyKa U
CTEPEOPETYISIPHBIX CHHTETUIECKUX
KayaykoB. IMeTh mpeacTaBiIeHus o
CTPOCHUH, CBOWCTBAX, MPUMECHEHUH U
MTOJTyYCHHH JIAaBCaHA U KalpOHa.
Memanpeomemmnpie. Y MeTh SICHO,

JIOTMYHO M TOYHO H3J1araTh CBOIO TOUKY
3pEHMs, UCIIOJIL30BATh aJICKBATHBIC
SI3BIKOBBIE CPEACTBA. YMeTh 000011aTh,
yCTaHABJIMBAThH aHAJIOTUH,
KJIacCU(UITIPOBATh, BEIONPAThH
OCHOBAHUS ¥ KPUTCPHUH IS
KIacCH(DUKAIUH.

Juunocmupte. DopMUPOBATH HAYIHOE
MHPOBO33PCHUE U YBAKCHHE K
OTEYECTBEHHOI HayKe.

Pa3BuBaTh HABBIKK COTPYIHHYECTBA CO
CBEPCTHHKAMH.

IIpesenTanus
«CHHTEeTHYECKHE
KaydyKuy,
Buneodnnem
«JlabopaTopHbIe
OITBITED»

§44-46




68

IIP Ne6 «Pacmo3naBanue
ILUIACTMACC U BOJIOKOH)

¥33

Pacno3naBanme miactMace,
BOJIOKOH.

IIpedmemnovie. YMeThb NIPaKTUYECKU
pacno3HaBaTh OPraHMYECKHE BELIECTBA,
UCTIONB3Ys KaUECTBEHHbIEC PEaKIIHH.
Memanpedmeninvie. YMeTh

CaMOCTOSITENILHO OCYIIECTBIIATD,
KOHTPOJIMPOBATH 1 KOPPEKTHUPOBATH
JeSITeIbHOCTb.

Juunocmuple. PazsuBats 6epexHoe,
OTBETCTBCHHOE OTHOIICHUE K
(u3nIecKOMY 3T0POBBIO, KaK
COOCTBEHHOMY, TaK H APYTUX JFOJEH,
YMEHHE OKa3bIBATh MEPBYIO IIOMOIIH IIPH
0’KOTaxX ¥ TPaBMaXx, CBSI3aHHBIX C
peakTHBaMH U J1a00paTOPHBIM
000pyI0BaHUEM.

Buneodnmsm
«JlabopaTopHbie
OITIBITBD)

847

69

Opranndeckasi XuMus,
YEJIOBEeK U MPHPO/IA.

YHUH3

IIpedmemnsie. 3HATH TPUUUHBI
9KOJIOTHUECKOTO KpHU3uca. YMeThb
OOBSCHSTH MPUYNHBI 3arPSI3HEHUS
OKpY>Karomien cpebl.
Memanpeomemmnpie. Y MeTh
OPUCHTUPOBATHCS B PA3THIHBIX
HUCTOYHHUKAX WH(POPMAIINU, KPUTHIECKU
OILICHUBATH U HHTEPIIPETUPOBATH

UH(DOpMaILHIO, TIOTyYaeMyIo U3
Pa3JINIHbIX UCTOYHUKOB.

Juunocmuvie. DopMupoBaTH 11EIOCTHOE
MHPOBO33PEHHE U OCHOBEI
3KOJIOIMUYECKOH KYJIbTYpHI.

848

70

O00011eHre 3HaHUH 110
KypCY OpraHHuuecKoi

XHUMHH.

YOHUCs3

Kontpons 3YH no xypcy
opranuueckoi xumuu 10 kmacca

IlIpeomemmnsie. 3HATH TPUHLIUATIBI
KJIacCU(pUKAIIMH OPraHUYECKUX
COEJIHEHUI, OIpeesieHHe
(YHKIOHAJIBHOW TPYNITBL. Y MeTh 110
CTPYKTYPHBIM (hOpMyJIaM OPraHUIECKUX
BEIIECTB OINPENEATh MPUHALIC)KHOCT
BEIIECTBA K KOHKPETHOMY KJIacCy

IToBTOpEeH
ue Kypca
opranayec
KO XHUMUH




OpraHUYECKUX COCANHEHUU. YMeThb
COCTaBIITH OPMYIIBI H30MEPOB,
OTJIMYATh TOMOJIOTH OT U30MEPOB,
Ha3bIBaTh BEIIECTBA [0 MEXKIYHAPOTHOM
HOMEHKJIaType, COCTaBIsATh
CTPYKTYpHBIC ()OPMYIIBI BEIIECTB MO UX
Ha3BaHUSIM. 3HATH 3aBUCUMOCTDb MEX]TY
COCTaBOM, CTPOEHHUEM U CBOMCTBaMU
BELLECTB. YMeThb IPUBOJAUTH IPUMEPHI U
COCTaBJISITh YPAaBHEHUS] XUMUYECKUX
peakuui, pacKphIBarOIINX F'€HETUIECKHIE
CBSA3H MEIY OCHOBHBIMH KJIacCaMu
OpraHUYECKUX COCAMHEHHH.
OtpabaThiBaTh YMEHHE MPOU3BOIUTH
paC‘IéTLI 10 XUMHUYCCKUM ypaBHeHI/ISIM,
€CJIM OJTHO U3 Pearupyrolinx BEIIeCcTB
B35TO B U30BITKE.

Memanpedmemnble. Biiaietb HaBbIKAMU

[I03HABaTEIbHOU JEATEIbHOCTH. Y MeTh
OpPTraHU30BBIBATh YUEOHOE
COTPYAHUYECTBO U COBMECTHYIO
JeSITETBHOCTD C YIUTEIIEM H
CBEPCTHHUKAaMH, paboTaTh
WHAWBHIYATBHO U B rpynIe (HAXOIUTh
o011iee perieHne 1 pa3penarhb
KOH(JIUKTHI HA OCHOBE COTJIACOBAHUS
MO3UIHN M yI&Ta HHTEPECOB),
(hopMyIHpOBaTH, APTYMEHTHUPOBATH U
OTCTaWBaTh CBOE MHEHUE.
Juunocmuwre. Dopmuponarb
MHPOBO33PECHHUE, COOTBETCTBYIOIIEE
COBPEMECHHOMY YPOBHIO Pa3BUTHS
HAyKH, Ha OCHOBE IIPEJICTABICHUI O
CTPOCHUU W MHOTOO0pa3Hu
OpraHuyecKux BemecTs. PopMUpoBaTh




LETIOCTHOE MHPOBO33PEHHUE,
COOTBETCTBYIOLIEE COBPEMEHHOMY
YPOBHIO pa3BHTHS HayKH, HA OCHOBE
MIPEACTAaBICHUI O TEHETUYECKON CBS3H
MEXIY Pa3HbIMU KJlacCaMH
OpraHM4ecKux BeuiecTB. Pa3BuBath
KOMMYHUKAaTHBHYIO KOMIIETEHTHOCTb.




