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HNOACHUTEJBHAA 3AIINCKA

Jannast pabouas mporpaMMa peaim3yercsi B ydaeOHUKE /st 0011e00pa3oBaTeNbHBIX OpraHu3aIui
aBTopoB I'. E. Pynzutuca, @. I'. ®enpamana «Xumusd. 10 kaacey.

Pabouas nmporpamma ocBemaer cojepxaHue o0ydenuss xumuu B 10 kiacce
0011e00pa3zoBaTeNbHbIX opranu3anuii. [I[porpamma paccunrana va 354 (1 4 B Henento).

Pabouast mporpamMmMa o XMMUHU COCTABIICHA HA OCHOBE:

* GyHIaMEHTAJILHOTO si/ipa o0IIero 0opa3oBaHus;

* benepasibHOTO  TOCYJTApCTBEHHOTO 00pa30BaTENBHOTO  CTaHIApTa CpeaHero oO0mIero
o0pa3zoBaHus;

* MPOTPaMMBI Pa3BUTHS YHUBEPCAIBHBIX YUCOHBIX ICHCTBUM;

* MPOTPaMMBbI TYXOBHO-HPABCTBEHHOTO Pa3BUTHS M BOCITUTAHHUS THYHOCTH.

W3yueHne XUMHHM Ha YpOBHE cpenHero oOmero oOpa3oBaHUS HANpaBICHO HA JIOCTHIKEHUE
CIEAYIOLIUX LETICH:

* OCBOCHHE 3HAHUU O XMMHUYECKOW COCTABJISIFOIICH €CTECTBEHHO -HAyYHOW KapTHUHBI MHpA,
BRKHEUIINX XUMHUCCKUX MOHATHUIX, 3aKOHAX U TCOPHUSX;

* OBJIAJICHUE YMEHUSIMH INPUMCHATH TOJYYCHHBIC 3HAHHS JUIsI OOBSCHEHHUS Pa3HOOOPA3HBIX
XUMHYECKHX SIBJICHMA M CBOWCTB BEIIECTB, OICHKH POJM XMMHHU B Pa3BHUTUU COBPEMECHHBIX
TEXHOJIOTHI M MOJIYYeHUH HOBBIX MaTEPHAJIOB;

* pa3BUTHE I[O3HABATEIBHBIX HHTEPECOB M HWHTEIUICKTYaJbHBIX CHOCOOHOCTEH B mporecce
CaMOCTOSITCIILHOTO TPUOOPETCHUS XWMHUYECKUX 3HAHWA C HWCIOJIB30BAHUEM PA3IMYHBIX
HUCTOYHUKOB MH(POPMAITUH, B TOM YHCJIC KOMITBIOTCPHBIX;

* BOCIIUTAHUE YOKAEHHOCTH B MO3UTUBHOM POJIM XMMHUU B )KH3HH COBPEMEHHOTO OOIIECTBa,
HEO0OXOIUMOCTH XUMUYECKH I'PaMOTHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U OKPYXKAIOIIEH cpee;

* IPUMEHEHHE MOJTYYCHHBIX 3HAHUM M YMEHUH A 0e30MacHOro MCIMOJB30BaHUS BEIIECTB U
MaTepuajoB B OBITY, CEIbCKOM XO3SICTBE M Ha MPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 33]a4 B
MOBCEIHEBHOM JKU3HH, MPEIyNpEeXICHUs SBICHUMN, HAHOCSIIUX BpPEI 370POBBIO0 HYETIOBEKa H
OKpY>Karollen cpene.

Coneprkanue cpeHero o01ero 00pa3oBaHus HAMIPABICHO HA PEIICHUE CIICYIONTUX 3a7a4:

* 3aBepiieHue 00Ie00pa3oBaTeIbHOW TMOATOTOBKM B COOTBETCTBMM ¢ 3akoHOM «OO0
obpazoBanuu B POy;

* peanmu3anys npeanpodeccuoHanbHOro o0mero odpa3oBaHMs, MO3BOJIIOLIETO OOECIIEYUTh
IPEEMCTBEHHOCTh OOIIEro 1 NpodhecCHoHaIbHOro 00pa3oBaHusl.

Bakneiimeii 3amaueil 00ydeHus Ha dTarne MOoJydeHUs CPEIHEro 00Iero o0pa3oBaHus SIBISIETCS
MOJATOTOBKA OOYYaIOIIUXCS K OCO3HAHHOMY BBIOOPY MJalbHEHIIEr0 S>KU3HEHHOTO MYTH.
OOyuJatonuiecss JODKHBI CaMOCTOSITENBHO HCIIONB30BaTh IMPHOOPETEHHBI B IIKOJE OIBIT
NeSITeTIHHOCTH B PeaTbHOM JKU3HU, 32 paMKaMy y4eOHOTo Tporiecca.

['maBHBIE 11€7TM CpeTHETO 00IIeT0 00pa30BaHMS COCTOST:

* B (hOpMUpPOBAHHUH IIEIOCTHOTO TPEACTABICHUS O MHpE, OCHOBAHHOTO Ha TPUOOPETEHHBIX
3HAHMSIX, YMEHUSIX U CIIOCO0ax JAesITebHOCTH;

* B MPUOOPETEHNUH OTIBITA MIO3HAHMUS, CAMOIIO3HAHUS, pa3HOOOPa3HOM e TeNIbHOCTH,

* B MIOATOTOBKE K OCO3HAHHOMY BBIOOpPY 00pa3oBaTeIbHON U MpOodeCCHOHATHHON TPACKTOPHH.
Oco0eHHOCThIO 00YYEHUS XUMUU B CPETHEH IIKOJIE SBISETCS OTIopa Ha 3HAHUS, TOTy4YeHHBIC TIPU
U3y4eHUH XUMHHU B 8—9 Kitaccax, X paciIupeHue, yriryOJeHne U CHCTeMaTH3aIusl.

B m3ydyeHnn Kypca Xumu# OOJIbIIAst POJIb OTBOAUTCS XUMHUYECKOMY IKCIEPUMEHTY, KOTOPBIH
NpeJICTaBICH MPAKTUYECKIUMH PabOTaMH,



71a060PaTOPHBIMU OIBITAMH U JEMOHCTPAIMOHHBIMU dKCIIepuMeHTaMu. O4YeHb BAXKHBIM SIBIISICTCS
co0uTI0/IeHHE TTPABUII TEXHUKH OE€30MaCHOCTH IPU paboTe B XMMUYECKOHN JIaOOpaTOpUH.

B kayecTBe IIEHHOCTHBIX OPHEHTHPOB XHMHUYECKOTO OOpa3OBaHUsl BBICTYMAIOT OOBEKTHI,
M3y4aeMbIe B Kypce XUMHUU, K KOTOPBIM y 00yJaromuxcsi GOpMUPYETCS ICHHOCTHOE OTHOIIICHHUE.
OcHOBY MO3HABaTEJIbHBIX I[IEHHOCTEH COCTABISIOT HAay4YHbIE 3HAHUS W HAy4YHbIE METOJbI
MO3HAHUSI.

Pa3BuTHe mo3HaBaTeNbHBIX LIEHHOCTHBIX OPHEHTALUNA COJIEp)KaHUA Kypca XUMHUU IO3BOJISET
chopMupoOBaTH:

* YBOXXUTEIIFHOE OTHOILICHHE K CO3UIATEIILHOM, TBOPUYECKOM e TENbHOCTH;

* MIOHMMaHNe HeOOXOAUMOCTH 30POBOro 00pasa KHU3HH;

* IOTPeOHOCTh B 0€3YCIOBHOM BBINIOJHEHUHU NPaBHJI 0€30MaCHOTO HCIOJIb30BAHUS BEIIECTB B
IMOBCEAHEBHOM XKU3HU;

* CO3HaTeNbHBIN BBIOOp OyAylIei mpodeccuoHaNbHON AESITETbHOCTH.

Kypc xumuun obnagaer BO3MOXKHOCTSAMH sl (pOpMHpPOBAHUS KOMMYHHMKATHBHBIX I[EHHOCTEH,
OCHOBY KOTOPBIX COCTABJIAIOT MPOLIECC OOIICHUS U TPaMOTHAsI pedb, CIOCOOCTBYIOIIHE:

* IPaBUJILHOMY HUCIIOJIb30BAHUIO XUMUYECKOM TEPMHUHOJIOTHH;

* Pa3BUTHUIO MOTPEOHOCTH BECTU JUAJIOT, BHICIYIIMBAaTh MHEHHE ONIOHEHTAa, YYacTBOBATh B
JTUCKYCCHH,

* PA3BUTHIO CIIOCOOHOCTH OTKPBITO BBIPAKATh M APTYMEHTHPOBAHHO OTCTAMBATh CBOKD TOYKY
3peHwsl.

ba3zucHblil yueOHBIM IUIaH CpegHEll IIKOJIbI MpeaycMaTpUBaeT U3yY€HHE XMMUU Ha 0a30BOM
ypoBHe. [Iporpamma paccunrtana Ha 35 yacoB B roj, 1 4ac B HEJElIO.

[TpumepHas nporpamMma cpeaHero oomero oopa3oBaHus 0 XMMHUU COCTaBJIeHA U3 pacyéTa 4acos,
YKa3aHHbIX B 0a3ucHOM Yy4eOHOM IIaHe oOIe00pa3oBaTeNbHBIX OpraHU3aluil  00IIero
oOpa3oBanus. B mporpamme yuteHo 25 % BpeMeHH, OTBOJAMMOIO Ha BAapUATUBHYIO YacTh
IPOTrPaMMBI, COJIepPIKaHne KOTOPOi (hopMupyeTcs aBTOpaMu paboUurX MPOTPaMM.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA KYPCA XUMHUHA

IIpeomemmnoie pezynromamot (0a308blit yposens):

1) chopMHUpOBaHHOCTH MPEJICTABICHUI O MECTE XUMHUU B COBPEMEHHOW HAyYHOW KapTHUHE MUPA;
MOHMMAaHHUE PONIM XUMHUU B (OPMHUPOBAHMM Kpyrozopa ¥ (YHKIHMOHAIBHON TPaMOTHOCTH
YeJIOBEKa /ISl PEIICHUS IPAKTUYECKUX 3a]1ay;

2) BiaJeHUE OCHOBOIOJATAIONIUMU XHWMHUUYECKUMHU TIOHATUSIMH, TEOPUSAMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHME XUMUYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;

3) BnajieHue OCHOBHBIMU METOJaMHU HAyYHOTO TTO3HAHMSI, UCTIOJIB3YEMBIMU B

XUMUU: HaOIIO/IEHUE, ONMCAHNE, U3MEPEHHUE, SKCTIEPUMEHT; YMECHHE

00pabaTeiBaTh, OOBSACHATH PE3yIbTATHl MPOBEIEHHBIX OIMBITOB U JIeTaTh BBHIBOJBI; TOTOBHOCTh U
CIIOCOOHOCTH MPUMEHSTH METOIbI TO3HAHUS TPU PEUICHUH MPAKTUYECKUX 33]1aY;

4) chopmMHpOBaHHOCTH, yYMEHHUS JaBaTh KOJWYECTBEHHBIE OLICHKH M TMPOBOAUTH PACUETHI IO
XUMHUYECKUM (popMyriaM U ypaBHEHUSIM;

5) BnaJieHue MpaBUIaMHU TEXHUKN O€30MMaCHOCTH MPH HCIIOIb30BAHIHM XUMHUECKUX BEIIECTB;

6) chopMHUPOBAaHHOCTH YMEHHS KJIACCU(DHUIIMPOBATh OPraHUYECKHE BEIIECTBA M PEAKIUU TI0
Pa3HBIM MIPU3HAKAM;

7) chopMUPOBAaHHOCTH yYMEHHSI OMHUCHIBATH W pa3dyaTh W3yYEHHBIE KJIACCHI OPTaHUYECKUX
BEIIIECTB;



8) cOpMHPOBAHHOCTH YMEHUS JENIaTh BBIBOBI, YMO3AKIIOUEHHS U3 HAOMIOJCHUN, XUMUYECKUX
3aKOHOMEPHOCTEH, NPOTHO3MPOBATh CBOWCTBA HEHU3YYEHHBIX BEIIECTB II0 AHAJOTUU C
U3y4EHHBIMHU;

9) chopMUPOBAHHOCTh YMEHHSI CTPYKTYpUPOBaTh H3YYEHHBIH MaTepuall M XUMHYECKYIO
H(pOpPMALIHIO, TOYYaEeMYIO U3 Pa3HbIX HCTOUHUKOB;

10) chopmupoBaHHOCTH COOCTBEHHOW MO3UIMH MO OTHOLIECHHIO K XUMHUYECKOW MH(pOpMaluuy,
MOJIy4aeMOM U3 pa3HbIX HCTOYHUKOB;

11) chopmMupoBaHHOCTH YMEHUSI aHATTU3UPOBATH U OLIEHUBATH MOCIEICTBUS MPOU3BOACTBEHHON
U OBITOBOM JEATEIBHOCTH, CBSI3aHHOM € IepepabdOTKO OpraHnYeCKUX BEILECTB;

12) oBnaseHre OCHOBaMU HayYHOT'O MBIIIJIEHUS], TEXHOJIOTUEN

UCCJIEIOBATEIbCKOM U IPOEKTHOM AEATEIbHOCTH;

13) chopMHUPOBAaHHOCTH YMEHHSI TPOBOAWUTH OSKCICPUMEHTBI PA3HON  JUIAKTHUECKOUN
HAIPaBIEHHOCTH;

14) chopmupoBaHHOE YMEHHUSI OKa3bIBATh MEPBYIO MOMOIIb MPU OTPABICHUIX, 0)KOTaX U JPYTUX
TpaBMax, CBS3aHHBIX C BEIIECTBAMHU U J1a0OPAaTOPHBIM 000PYIOBAHHUEM.

Memanpeomemnule pe3yiomamol:

1) chopMupOBaHHOCTH YMEHHMsI CTAaBUThH IIEJI M HOBBbIE 3a/add B yu€Oe M MO3HABATEIbHOMN
JeSITEIIbHOCTH;

2) oBnajeHue NpUEMAMU CaMOCTOSTENbHOIO IJIAHUPOBAHUSA IYTEH TOCTHIKEHUS LIEIH, YMEHUS
BBIOMpATh 3(pPeKTUBHBIE CLIOCOOBI pemIeHns y4eOHbBIX U MMO3HABATEIbHBIX 3a7a4;

3) chpopMUPOBAHHOCTb YMEHHUSI COOTHOCUTH CBOU JEHCTBUSI C IIIAHUPYEMBIMU PE3YIbTaTaMU;

4) copMUPOBAaHHOCTH YMEHUSI OCYIIECTBIIATH KOHTPOJb B IMpoLIeCcCe JOCTUKEHUS Pe3yNbTaTa,
KOPPEKTUPOBATh CBOU JICUCTBUS;

5) chopMUPOBAHHOCTh YMEHHUS OIEHUBATh MPABHIBHOCTh BBIMOJHEHUS YYE€OHBIX 3aqady U
COOCTBEHHBIE BO3MOXHOCTH UX PEILICHMUS;

6) chOpMHPOBAHHOCTH, YMEHHUSI aHAJIU3UPOBAThH, KiIacCHPUIIUPOBATH, 0000IIaTh, BHIOMpATh
OCHOBaHUS U KPUTEPUU JIJIs1 YCTAHOBJIEHUSI IPUYUHHO -CJIEICTBEHHBIX CBSI3EH;

7) chOopMUPOBAHHOCTb YMEHUS PUOOpPETaTh ¥ MPUMEHATh HOBBIE 3HAHUS;

8) copMHUPOBAHHOCTH YMEHHS CO3/1aBaTh MPOCTEHIIINE MOJIEIH, UCTIOIH30BATh CXEMbI, TAOJIHUIIHI,
CHUMBOJIBI JIJIs pellIeHHs y4eOHbIX U MO3HABaTeIbHBIX 3a]1a4;

9) oBnaseHe Ha BBICOKOM YPOBHE CMBICIOBBIM YTEHHEM HaYYHBIX TEKCTOB;

10) chopmupoBaHHOCTH yMeHHS 3((HEKTUBHO OpPraHHU30BBIBATH Y4EOHOE COTPYJHHYECTBO MU
COBMECTHYIO JI€ATEIbHOCTb, pa00TaTh MHAWBUAYAIBHO € YIETOM OOLIMX MHTEPECOB;

11) chopMuUpOBaHHOCTh YMEHHS OCO3HAHHO MCIOJIb30BaTh PEUEBHIE CPEJICTBA B COOTBETCTBUU C
3ajjauaMi KOMMYHUKAITHH;

12) BbICOKUI YPOBHSI KOMIIETEHTHOCTHU B 00actu ucnonszoBanus UKT;

13) chopMHUpPOBAaHHOCTH SKOJOTUYECKOTO MBITUICHHS;

14) chopmupoBaHHOE YMEHHS IPUMEHSATH B 03HABATEIbHONH, KOMMYHUKAaTUBHON M COIIMATIBHON
NPaKTUKE 3HAHUSL, TOJyYeHHbIE TPU U3YYEHHUH MIPEMETA.

JIuunocmmuuie pezynomamoi:

1) chopMUPOBAHHOCTD MOJIOKUTEIEHOTO OTHOIIEHUS K XUMHHU, YTO 00YCIIOBIMBAET MOTHUBAIIUIO
K yueOHOM JiesITeIbHOCTH B BEIOpaHHOM cdepe;

2) chopMHUPOBAHHOCTh YMEHUS pelaTh MPoOIeMbl TOMCKOBOIO U TBOPUYECKOTO XapaKTepa;

3) cpopMUPOBAHHOCTH yYMEHHS MPOBOAUTH CAMOAHAJIN3 M OCYLIECTBJIATH CAMOKOHTPOJIb H
CaMOOIIEHKY Ha OCHOBE KpUTEPUEB YCIIECIITHOCTH;

4) chopMHUPOBAaHHOCTH TOTOBHOCTH CJEAOBATh HOPMaM MPHPOAO - M 3A0POBHCOEPETAIOIIETO
MIOBE/ICHUS;



5) chopMUPOBAaHHOCTh NPOYHBIX HABBIKOB, HANpPaBICHHBIX Ha CaMOpa3BUTHE depe3
camMoo0pa3oBaHHE;
6) cPOpMUPOBAHHOCTh HABHLIKOB MPOSIBICHUS I[TO3HABATEIHPHON WHHUIIMATUBEI B Y4eOHOM
COTPYIHHYECTBE.

COJAEPKAHUE YYEBHOI'O ITPEIMETA
10xaacc (344; 14. B HenEINIO)

Teopusi XMHMHYECKOT0 CTPOEHHUSI OPraHuYecKuX coeauHenuii. [lpupoaa xummnyeckunx cBsizei
Oprannueckue  Bemiectsa. [losiBlieHHe W pa3BUTUE  OPraHUYECKOM  XMMHUM  Kak
HayKH. XUMHUYECKOE CTPOCHHE KaK TMOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJE COIJIACHO HX
BaJCHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUM XMMHMUYECKOTO CTPOECHMSI OpraHMYECKHX
coequuennit A.M. bytiepoBa. YriepoaHblil CKeJleT OpraHuyYeckoil Mosiekyibl. KpaTHOCTb
XUMHUYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XHMMUYECKOIO CTPOEHHS MOJIEKYIL.
Nzomepust u uzomepsl. [lonsitue o QyHkumonanpHoil rpynme. IlpuHuunel kiaccuuranuu
OpraHMYEecKUX coeauHeHui. CucreMarnyeckass MEXAYHapoJHash HOMEHKJIATypa M IMPUHIMIIBI
00pa3oBaHMs Ha3BaHUI OPraHUYECKUX COeIUHEHUH.

MecTo u 3HaYeHHE OpPraHMuYeCcKON XUMUU B CUCTEME €CTECTBEHHBIX HAYK.
Yraesoaopoabl

[IpenenbHbie yrieBoaopoas! (aakanel). Cmpoenue monexynvl memana. I OMOTOTHUECKUNA Pl
ankaHoB. ['omosiorn. MexnyHaposiHas HOMEHKJIAaTypa OpraHM4eckux BewiecTB. M3omepus
VIJIEPOJAHOTO CKeJeTa. 3aKOHOMEPHOCTH HW3MEHEHHsS (PU3UYEeCKHX CBOMCTB. XHUMHUYECKUE
CBOMCTBa (Ha TpUMEpPEe MeTaHa M JTaHa). peakuuu 3aMelnieHusi (TaJoreHUpOBaHUE),
JETUIPUPOBAHUS KAK CIIOCOOBI MOMYyYEHUS] BAXKHEUIITNX COEIMHEHUN B OPraHUYECKOM CHUHTE3E.
['openne MeraHa Kak OJMH M3 OCHOBHBIX HCTOYHMKOB TEIUIa B IPOMBIIIEHHOCTH U
ObITY, Usomepusayuu ankanos. Llenuvie peaxyuu. Ceob600Hble padukansl. I anocenonpoussooHvie
anxkanos. HaxoxieHue B IpupoJie U MPUMEHEHHUE alIKaHOB.

Kpatnsie cBs3u. HenpenenbHbie yrieBoopoabl. AnkeHbl. CmpoeHue Monexyisl
amunena. SP—I ubpuouzayus. I'omonornyeckuit pan ankeHos. Homenknarypa. M3omepus
YIJIEPOJHOIO CKelleTa U MOJI0XKEeHUs KPaTHOM CBSA3M B MOJIeKyse. XMMUYeCcKHe CBOICTBa (Ha
pUMepe 3TUJICHA): PeaKUu PUCOETIMHEH NS (TaIOT€HUPOBAHNE, 2UOpUpOsaHue,

THIIpATaLUs, eUOPO2ANo2eHUPOsanue) Kak crocod moayyeHnus (QyHKIMOHAIBHBIX TPOU3BOIHBIX
YII€BOJOPOAOB, TopeHus. [lpasuno Mapkosnuxosea. Boicokomonexynsaprvlie coeOuneHusl.
Kauecmesennvie peaxyuu na 06otinyio céa3e. llomumepusanus 3TUICHAa Kak OCHOBHOE
HaIpaBJIEHUE €ro UCIoNIb30BaHUsl. [10IMATHIIEH KaK KpYITHOTOHHAKHBIM TPOYKT XUMUYECKOTO
npousBoacTBa. [I[pumeHenne sTuieHa.

Anxaauensl U kaydyku. [lonstue o0 ankagueHax Kak YIrieBOJOPOAAX C JBYMSI JBOMHBIMU
cBs3aMu. [lonumepunsanus auBuHuna (OyraaueHa-1,3) kak cnoco0 MoMy4eHUus CHHTETHYECKOTO
Kayuyka. Mzonpen  (2-memunbymaouen-1,3). HaTypaidbHbli ©  CHHTCTHYECKMHA  Kay4dyKH.
Bynkanuzanus kayuyka. Pesuna. Ilpumenenue kaydyka u pe3uHbl. Conpsoicénnvle 060liHble
ceasu. llonyuenue u xumuueckue ceovicmea ankaouenos. Peaxyuu npucoeounenus
(eanozenupoganus) u norumepu3ayuL AIKaoueHos.

AnxuHbl. AueTuneH (3THRH) u €ro romosoru. Cmpoenue MOJIeKY bl
ayemunena. 'omonornyeckuit psa ankuHoB. Homenknarypa. M3oMepust yriaepoiHoro ckenera u
MOJIOKEHUS KPAaTHOM CBA3M B  Mosekyine. Meocknaccosas uzomepus. sp-Iubpuouzayus.
XuMHUecKue  cBoicTBa  (HAa ~ MpUMEpe  aleTWIeHA):  PeakUUd  MPHCOEIUHEHHS
(ramoreHupoBaHUE, 2UOPUPOBAHUe, TUAPATAIUS, 2UOPO2AI02eHUPOBAHUE) KaK CTIOCO0 TTOTydeHUs
IOJIMMEPOB M JAPYTrUX TIOJE3HBIX MNPOAYKTOB. ['OpeHHMe aneTruineHa Kak HCTOYHHK
BBICOKOTEMIIEPATYPHOTO IJIAaMEHU JIJIsl CBApKH U pe3ku MeTaiuioB. [IpumeHeHue aleTuieHa.

Ilonsamue o yuxnoankauax.

ApeHbl (apoMaTH4ecKue YIieBOAOpoAbl). beH3on kak mpencTtaBuUTeNb apoOMaTHYECKHX
yII1eBOAOPOAOB. Cmpoenue monekyavl Oen3ona. XAMUUYECKUE CBOMCTBA: PEaKLUU 3aMELICHHS
(rajoreHMpoBaHWE) KaK CIOCOO TIONYyYEeHHUS XUMHYECKUX CPEICTB 3allUThl PaCTCHUH,
NpUCOCTUHEHUsT (TUAPUPOBAHME) KaK JIOKa3aTEeNbCTBO HEMPEAETbHOro XapakTepa OeH3oIa.



Peakmuss ropenwusi. Tonyon. Hzomepus 3amecmumerneii. [lpumenenue Oenzomna. [lecmuyuosi.
I'enemuueckas c6:a3b apeHog ¢ Opyeumu yeneo00pooami.

Ipupoonvie ucmounuxu yeneeo0opooos. Ilpupoounwiii caz. Hegpmo. [lonymmuvie negpmsnwie easoi.
Kamennwiii yeons. Ilepepabomra negpmu. Ilepeconxa negpmu. PexmughukayuonHas KOJIOHHA.
bensun. Jluepoun. Kepocun. Kpexune negpmenpooykmos. Tepmuueckuii u Kamaiumudeckul
kpexuneu. Iluponus.

Kucaopoacoaep:xanye oprannyeckue coelMHeHNu .

Kucnoponcoaepxkaimue opranudeckue coeauHeHus. OJHOATOMHbBIE NPEIEIbHBIE CIUPTHI.
Knaccudukanus, HOMEHKIATypa, U30MepHsl CIUPTOB. METaHON M ATaHOJ KaK MpeaCcTaBUTENN
NpeJeNbHBIX OHOATOMHBIX CIUPTOB. [lepsuunblil, 6MOpUUHblll U MPEMmuUYHblL AmMombl yeiepood.
Booopoonas cease. Xummndeckue CBONCTBA (Ha MpUMEpPe METaHOJIa U 3TaHOJIa): B3aUMO/IeCTBHE
C HAaTpHeM KaK CIoco0  YCTAaHOBIIGHHS  HAJM4YUsl TUIAPOKCOTPYIMIBI, PpEaKkIus ¢
raJIorTeHOBOJIOPOAAMH KaK CIIOCOO TMONY4eHHs pPACTBOpUTENEH, Aeruaparanmusi Kak crocod
NOJYYeHUsT OSTWiIeHA. Peakuus TropeHHs: CHHUPTBHI Kak TOIUMBO. Cnupmosoe 6podiceHue.
Depmenmol. Booopoonvie cesazu. IlpumeHeHne MeTanos1a ¥ dTaHos1a. DU3HM0JIOTHYEeCKOe ICUCTBUE
MeTaHoJa U 3TaHOJIa Ha OpPraHU3M YeJIOBeKa. A1K020MU3M.

MHOroaTtoMHbI€ CHUPTHL. DTUICHIVIMKOIb U TIUIEPUH KaK MPEICTaBUTENU MPEAeTbHBIX
MHOTOaTOMHBIX cUPTOB. KauecTBeHHAast peakiis Ha MHOTOATOMHbBIE CIIHPTHI U €€ TPUMEHEHUE
JUIsl pacliO3HaBaHUS TJIMILEPUHA B COCTaBE KOCMETHYECKUX cpelcTB. [IpakTuueckoe npuMeHeHne
STUJICHIJIUKOJIS U TJIHIIEPUHA.

®enon. Apomarudeckue cnupTbl. CTpoeHue MoJIeKyIbl peHona. Bzaumnoe enusanue amomos
8 Mosexye ¢henona. Xumuyeckue c8oUCM8Ea: 83aumooeticmaue ¢ Hampuem, 2UOPOKCUOOM HAMPUsl,
opomom. Kauecmeennas peakyus Ha ¢eHo.

[Tpumenenue denona.

KapOonunshable coequnenus. KapoonunbHas rpynna. AnbaeruaHas rpynna. AjbJeruibl.
Keronsl. U3omepus u HoMeHKIIatypa. [lonyuenue u xumuyeckue ceolicmea aniboe2uoos. Peaxkyuu
OKUCTeHUsl U npucoeounerus anvoe2udos. Metrananb (popMaliberu/) u dTaHab (aleTaabIeTH )
KaK TMpeICTaBUTEIN IpPEeNIbHBIX albJeruaoB. KauecTBeHHblE peakiuu Ha KapOOHUIIbHYIO
rpynny (peakuusi «cepeOpsiHoro 3epkaiay, B3aumojeiicteue ¢ ruapokcuaoM meau (1)) m ux
OpUMEHEeHHe JUIsl 0OHapy>KEeHUs MPEeNIbHBIX ajbJETHJIOB B MPOMBIIIIEHHBIX CTOYHBIX BOJAX.
ToxcuunocTh anpaeruaoB. [Ipumenenne popManbaeruaa v aneTaabIerua.

KapOonoBele kucnotsl. Kapboxkcunvrnas epynna (kapooxcoepynna). Hzomepus u
HOMEeHKIamypa KapboHO8bIX kucnom. OTHOOCHOBHBIE npeJenbHbIe KapOOHOBBIE
KUCTOTHL. [1oyueHue 00OHOOCHOBHBIX NpedelibHbIX KapOOoHOBbIX Kuciom YKCYCHas KUCIOTa Kak
MPEJICTABUTENb MPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOICTBa (Ha
pUMepe YKCYCHOM KHCIIOTBI): peaklii ¢ METaJulaMH, OCHOBHBIMU OKCHJIaMH, OCHOBaHHUSMHU U
COJISIMU KaK MOATBEPXKACHHUE CXOCTBA C HEOPraHMUECKUMHU KHcaoTaMu. Peakius atepupukannn
Kak crnoco0 MOJy4deHHs CIOXHBIX 3(upoB. IlpumeHeHne ykcycHOM KuCIOThl. MypaBbuHas
kuciota. Auerarsl. [IpeacrapneHue o BbICIIUX KapOOHOBBIX KHCIOTAaX.

Crnoxuble 3¢upsl U xxupbl. Homenkniamypa. [lonmyueHne, XMuMHUYECKUE CBOMCTBA CIIOKHBIX
a¢upoB. Peaknus srepudpukanuu. Croxhble 3QUphI KaK MPOTYKTHI B3aUMOAECHCTBS KapOOHOBBIX
KACIOT co crnupramu. IIpuMeHeHHMe CIOXHBIX >(QHUpPOB B MUIIEBOH U mapdromMepHOi
MPOMBINIIEHHOCTH. JKHUpBI Kak CIIOKHBIE 3(QUPHI MIHIEPUHA M BBICHIMX KapOOHOBBIX KHCIOT.
PactutenbHble M JKUBOTHBIE JXKHMpBI, MX COCTaB. Pacro3HaBaHHWE pPACTHTEIbHBIX XHPOB Ha
OCHOBaHUU UX HENpeenbHOro xapakrepa. [Ipumenenue xxupos. ['uaponus uim oMbliIeHHE 5KUPOB
KaK croco0 MpOMBIIIJIEHHOTO MOJIYYEHHsI COJIEH BBICIIUX KApOOHOBBIX KUCIOT.

Mpb114 Kak coJii BBICHIMX KapOOHOBBIX KHCIIOT. Morolue cBoiicTBa Mblia. Cunmemuyeckue
Motouue cpedcmea.

VYrneBons!

Knaccugukarus yrneBogos. Monocaxapuabl. Onueocaxapuosi. Jlucaxapuasl. Haxoxaenue
yIJIeBOJIOB B Ipupojie. [ roko3a kak anpaerugocnupt. bpoxxenue
rimoko3bl. @pykrosa. Caxaposa. [ uoponus caxaposwvl. Kpaxman u 1eJuIrono3a Kak
OHoJoruYecKre noiuMepbl. XMMHUECKHUE CBOMCTBA KpaxMala U LEeJITI0I03bl (THAPOIIN3,
Ka4yeCTBEHHAsl peaKIys ¢ HOA0M Ha KpaxMall U ee IpUMEHEHHUE 17151 OOHapy)KEeHUsl Kpaxmasa B



npoaykTax nutanus). [Ipumenenue u 6uomornyeckas posb yriieBooB. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTAaTHOTO BOJIOKHA. Ayemunyenntonosa
Knaccugurayus sonoxon.

Wnentudukanist opraHuvdecKux COCTUHEHUH. [ eHemuueckas cesa3b Mexncoy KiAcCaMu
opeaHudeckux coeoureHuu. TUNBI XUMUYECKUX PEaKUii B OpraHMYECKON XUMUU.
A3oTcoepkalye OpraHudeckue coeJuHeHusl.

AMHHOKHUCITOTHI U Oenku. CocTaB M HOMEHKJIATypa. AMunvl. Amunoepynna. AHuium.
Tonyuenue u xumuyeckue ceolicmea aHUIUHA. AMAHOKHCIIOTHI Kak aM(pOTEpHbIE OPraHUYeCKue
COeIMHEHUS. HM30mepus u nomenxknamypa. bunonsapueiii uon. Ilentuanas cBsa3b. buonornueckoe
3HaueHUEe O-aMUHOKHCIOT. OOnacT TPHUMEHEHUS AaMHHOKUCIOT. Xumuueckue Cc80ucmada
amunoxuciom. Ilenmuowi. [lonunenmuovl. Inuyun. benaku Kak OpUpPOJHBbIE OHOMOIUMEPHI.
CoctaB u cTpoeHue O€nKOB. XUMHUYECKHE CBOWCTBA OCIKOB: THIPOIU3, ICHATYpAIIUS.
OGHapyxeHrue OCJIKOB MPU MOMOIIM KauyeCTBEHHBIX (IIBETHBIX) peakiuid. [IpeBpaimenust 6eaKoB
MU B OpraHu3Me. buonorndeckue QyHKIMHu OSIKOB.

Azomcooepacawue cemepoyuxnuneckue coeounerus. Iupuoun. Iuppon. Iupumuoun. Ilypun.
Asomucmoie ocnoganusl.
Hyxneunoswvie kucnomol. Hykneomuowi. KomniemenmapHvie azomucmoie 0CHOBAHUS.
Xumus u 300posve uenosexa. Dapmarxono2uieckas XUMusl.
Xumusa nonumepos
Honumepovr. Cmenenv nonumepusayuu. Monomep. Cmpykmyphoe 36eno. Tepmonnacmuunvle
noauMepbl. CmepeopezynapHuie noauMepbl. Honusmunen. Ionunponunen.
THonumempagpmopsmunen. Tepmopeaxmuguvie nonumepvi. PeronogopmanboecuoHvle CMObL.
Ilnacmmaccol. @enonnacmel. Amunonnacmol. I[lenonnacmei. Ilpupoomwiii kayuyk. Pesuna.
D6onum. Cunmemuueckue xayuyku. Cunmemuueckue eonoxkua. Kanpon. Jlascan.

JdemMoHCcTpaumu.

e (OOpa3upl OpraHMYECKMX BELIECTB M MarepuanoB. MoJenu MOJEeKyJl OpraHHYecKHX
BEIIECTB

o OTHOIIEHHE aTKaHOB K KUCJIOTaM, IIeJiouaM, pacTBOPY MepMaHTraHaTa Kaiuus u OpoMHOI
BOJIC.

e Mojenu MoJieKyJ1 TOMOJIOTOB U n30MepoB. [Tonydenue areTusiaeHa kKapOouIHbIM CIIOCOOOM.
B3aumoneiicTBue aneTwieHa ¢ pacTBOPOM I€pMaHraHaTa Kajausi U OpOMHOM BOOM.
I'openue anerunena. PaznokeHue kaydyka NMpU HAarpeBaHUU W UCIBITAHUE MPOIYKTOB
paznokeHusi. 3HAKOMCTBO ¢ oOpasliaMu Kay4dykoB. beHszon kak pactBopurens. ['openue
Oenszona. OTHomieHue OeH30ila K OpOMHOM BOJE W pacTBOpPY IEpMaHraHaTa Kajus.
Okwucienne Toayona

e PacTBopeHne B aleToHe pa3NMYHBIX OpraHMYeckux BemiecTB. OOpa3ibl MOWIIUX U
YUCTSIILIUX CPEACTB.

e OOpa3isl mIacTMace,

JlabopaTopHble ONBITHI.

N3rorosieHne Moaenen MOJIEKYJ yIiIeBOJIOPOAOB
O3znHakomiieHue ¢ o0pa3iaMu MpoyKTOB HedTemnepepaboTKr

Oxkucnenue 3tanona okcuaoM meau (I1).

PacTBopeHue rnuneprHa B Bojie U peakius ero ¢ ruapokcuaom meau (I1).

XuMuyeckue cBoiicTBa (heHona

Oxkwucrienre MeTanass (dTaHaJs) OKCHIOM cepedpa.

Oxucnenne Metanans (3Tanans) rugpokcuaom meau (1)

CpaBHeHUE CBOWCTB MblJIa 1 CHHTETUYECKUX MOIOIIMX CPEJCTB

CBoiicTBa IIOKO3bI KaK allbJIErUA0CIHUPTA.

B3anmoaeiicTBre caxapo3bl C THAPOKCUIOM KaJIbITUS.

[IpuroroBnenue KpaxmMaabHOTO KJIEHCTEPA U B3aUMOJECHCTBUE C HOAOM.

. I'maponus kpaxmana. O3HakoMJIeHHE C OO0pa3namMu TNPUPOAHBIX U HCKYCCTBEHHBIX
BOJIOKOH.

. LIBeTHBIE peakuu Ha OENKU
IIpakT4yeckue padoThI
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1.«KauecTBeHHOE OmpeereHne yriiepoia, BOAOPOIa U XJI0Opa B OpraHM4eCKUX
BEILECTBAX»

2. «Ilomy4yeHne YKCYCHOM KHUCIIOTHI U U3yUEHHE €€ CBONCTBY.

3. «Perenne 3KCIEpUMEHTATBHBIX 332/1a4 HAa PACO3HABAHUE OPTaHUYECKHUX BEIICCTBY.

TEMATHYECKOE IINTAHUPOBAHME

Paspennbl, TeMbl PaGouasi nporpamma | IlpakTuieckue paGorsi

Pasznen Ne 1. Teopusi XMuMH4€CKOT0 CTPOEHH S 3
OPraHuYecKuX COeIUuHEeHHUM. IIpupona
XNMHYECKHUX CBs3ei

Pazjnen Ne 2. YrieBogopoasl. 12 1
Pazjnen Ne 3. Kucaopoaconepxamme 14 2
OpraHuyecKue coeNHEeHUsl.

Tema 3.1 CriupThl U GeHOIBI 4

Tema 3.2 Anbreruspl, KETOHbI U KAPOOHOBBIE 4

KHCIIOTBI

Tema 3.3 Cnoxusie 3¢upsl. XKupsl. 1

Tema 3.4 YrieBonsl. 3

Pasznen Ne 4. Azorcoaep:kaiye opraHuyecKkue 3

coeUHEeHUsI

Paszpnen Ne 5. BoicokoMoJIeKY IsIpHbIE 2

coequHeHuss. XuMHUsI MOJIMMEPOB.

Bcero 34 3




KaneHnapHO—TeMaanecmoe INIAHUPOBAHUE 110 XUMHH

B 10 kinacce (1 yac B Heaenro, 34 4acoB B roj)

Ne Hara | Jlata | Tema ypoka
YpoOKa | mo daxr.
IUIAHY

1 Tema 1. Teopusi XMuMHYECKOT0 CTPOEHHSI OPraHUYECKUX
coe/IMHEeHHU. DJIEKTPOHHAS PUPOJAa XUMHYEeCKHUX cBs3ei. (3
yaca)
OcHOBHBIE TIOJIOKEHUS TEOPUH XUMUUECKOI'O CTPOEHUS
OpPraHWYEeCKHUX BEIECTB.

2 DneKTpOHHas IPUPOia XUMUUYECKUX CBSI3€H B OPIraHUYECKUX
COEIMHEHUSIX.

3 Knaccugukarus opraHMuecKiuX COeAMHEHUH.

4 Tema 2. IIpeaesbHbIe yriieBogopoasl. (4 yaca)
DJNEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE JIKaHOB. ['omosoru u
M30MEphI AJIKAHOB.

3) ITonmy4yenue, CBOMCTBA U IPUMEHEHUE AIIKAHOB

6 [TpakTuaeckast padbora Nel «KadecTBeHHOE ompeselieHre yriepoa,
BOJIOPO/IA U XJIOpa B OPraHUYECKUX
BEIECTBAX)»
[MuknoankaHbl
Tema 3. HenpeneabHblie yriieBoa0poabl
(4 yaca) DJIEKTPOHHOE U POCTPAHCTBEHHOE CTPOCHHUE AJIKEHOB.
['omon0ry M U30Mephl AJTKEHOB.

9 ITonmy4yenue, CBOMCTBA M IPUMEHEHUE AIKEHOB.

10 JIneHoBele yriieBonopoasl. [IpuponHslii kKaydyk.

11 AILIETHIIEH U €r0 TOMOJIOTH.

12 Tema 4. ApomaTuyeckue yrjieBoaopoabl. (2 yaca)
beH3051 1 ero rOMOJIOTH.

13 CaoiicTBa O€H30J1a U €r0 TOMOJIOTOB.

14 Tema S. IIpupoaHble HCTOYHMKH YIJI€BOJIOPOAOB M UX
nepepadorka. (1 yac)
[Tpuponnstii ra3. IlonytHsle HedTsHBIE Ta3bl. HedTs.
KoxkcoxumMnuueckoe mpon3BOICTBO.

15 KonTposbHnas pa6ora Nel mo reme «Yr/1€Bo10pPOabI»

16 Tema 6. CiupTsl u penobl. (4 yaca)
OpnHoaToMHbIE TIpeAeNbHbIE cTUPTHI. CTpOEHUE MOJIEKYJII, H30MEpUs
1 HOMEHKJIaTypa.

17 [Tosyuenue, cBOKCTBA M IPUMEHEHUE OJJHOATOMHBIX NPEAEIBHBIX
CIUPTOB.

18 MHoroaromMHsle CIUPTHI.

19 ®enosnbl. CBoICTBa (PeHONA U €ro IPUMEHEHHE.

20 Tema 7. Alibiern/ibl, KeTOHbI U KAPOOHOBBIE KUCJIOTHI.

(3 uyaca)
KapOoHuabpHbIE COSMHEHHS — AJIbJICTH bl U KeTOHBI. CBONCTBA U
PUMEHEHHE aJlbJICTH/IOB.
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KapGonossie kucnotsl. [lonydenue, cBOHCTBAa U MPUMEHECHHE
OIHOOCHOBHBIX MPCACIIBHBIX Kap60HOBBIX KHCIIOT. HerelleJILHBIG
KapOOHOBBIC KHCIIOTHI.

22 ITpaktnueckass pabora Ne2«llomydyeHue yKCyCHOW KHUCIOTBI H
U3yUYCHHE €€ CBOHCTBY.

23 Tema 8. CiroxHbIe 3QuPHI, KUPBI. (1uac)
Cnoxnbie 3¢upsbl. Kupbl

24 KonTpouabnas pa6oraNe2 no teme: «Kucaopoacoaepxamue
OpraHHYecKHe COeJUHEHNsI: CIIUPThI, AJIberH/Ibl, KAPOOHOBBIE
KHCJIOTBI, CJI0KHbIE I(PUPB»

25 Tema 9. YrueBoasbl. (4 yaca)
I'imoko3a.

26 Caxapo3a.

27 Kpaxman. Lemmronosa.

28 [Tpaktudeckas padora Ne3 «PerieHre SKCIIepUMEHTaIbHBIX 3aja4 Ha
pacrio3HaBaHUE OPTAaHUYECKUX BEIIECTBY.

29 Tema 10. A3oTconep:kamme opraHudeckue coeTnHenns. (4 yaca)
AMUHBL

30 AMUHOKHCIIOTHI.

31 benku.

32 A3oTcoaepikamnye reTepouKibl. HyKIeMHOBBIE KHCIOTHI.

33- Tema 11. BoicokoMosieKyIsipHbIe cOeTNHEHNsT. XUMUS

34 nosmMmepoB. (1 yac)

OcHOBHBIE IOHATHS XMMHUH BBICOKOMOJIEKYJIIPHBIX COEMHEHU.
[Tonumepsl. CHHTETHYECKHE KAYYYKH U BOJIOKHA.
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