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Pabouas mporpamma no xumum 111 10-ro kiacca coorBerctByer @I'OC cpenHero moiHOro
oOmiero oOpa3oBaHus, COCTaBi€Ha Ha OcHOBe [IpuMepHON mporpamMmbl CpPEIHEro IOJIHOTO
oOmiero obpa3oBanus o xumuu (6a3oBbIil ypoBeHs). [Iporpamma no xumun B 10 —m kiacce Ha
0a30BOM ypoBHE paccunTaHa Ha 34 Yaca B Hegento (1 yac B Hegento)

[TporpaMMoii mpeaycCMOTPEHO MPOBEICHNE KOHTPOJIBHBIX U PAKTHYECKUX PadoT.

Pabouas nporpamma 1no XMMHH COCTaBJIEHA Ha OCHOBE:

e (yHgamMeHTaTHHOTO siipa 00IIero 0Opa3oBaHUS;

o denepa’dbHOrO0 TOCYJAPCTBEHHOTO 00pA30BaTENBHOIO CTaHAAapTa CpeIHero oOIIero
o0pa3zoBaHus;

e MPOrpaMMbl Pa3BUTHS YHUBEPCAILHBIX YU€OHBIX ICHCTBUM;

e MPOTPaMMBbI JYXOBHO-HPABCTBEHHOTO Pa3BUTHS M BOCITUTAHUS JIMYHOCTH.

M3yueHre XuMUH Ha YPOBHE CpEIHET0 00111ero 00pa3oBaHus HANPABJICHO HA IOCTHKECHUE Liernen;

e OCBOCHHE 3HAHMI O XUMHYECKON COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA,
BOXHEHIINX XUMHUICCKUX MOHITHSIX, 3aKOHAX U TCOPHSIX;

e OBJIQJICHHWE YMEHUSMU MIPUMEHATDH MOJTy4YEeHHBIC JaHHbBIE 17151 OOBSICHEHUS Pa3HOOOPa3HbBIX
XUMHUYECKHX SIBJICHUN U CBOMCTB BEIIECTB, OLICHKH POJIM XMMHHU B PA3BUTHUU COBPEMEHHBIX
TEXHOJIOTHIl U MOJy4eHUH HOBBIX MaTE€PHAJIOB;

e BOCIUTaHUE YOCKIECHHOCTH B IIO3UTUBHON pOJIM XUMHH B JKH3HH COBPEMEHHOIO
oOmiecTBa, HEOOXOIMMOCTH XUMUYECKH TPAMOTHOTO OTHOILIEHHUSI K CBOEMY 3JI0POBBIO U
OKpYKarolleH cpeae;

e TMpPUMEHEHHE MOJYYECHHBIX 3HAHUHN U YMEHHH Ui 6€301acHOr0 MCIOIb30BaHUs BEIIECTB
U MaTePUAJIOB B OBITY, CEITLCKOM XO3S1CTBE U Ha MPOU3BOICTBE, PCIICHUS MPAKTHUSCKUX
3a[a4 B MMOBCEAHEBHOW KHU3HU, MPEAYNPEKICHUS SBICHHUM, HAHOCSIIUX BpPel 3A0POBbIO
YEeJI0BEKa U OKPYKaloIeH cpere.

Xumus. 10-11 knaccel. [Ipenmernas nuaus yueObuukoB [.E. Pymsutuca, @.I'. denpamana.
bazoBerii ypoBens». I'.E. Pymwutnc, ®.I. Pempaman «Xumms» 10 kmacc, H31aTENBCTBO
«[Ipoceemenuey, 2018 rog.

PaGouas mporpamMma o XuMuH pa3padoTaHa ¢ y4eTOM OYHOW U TUCTAHIIMOHHON (OopM 00ydeHHS
a TakKe CorjacHo pabodeMmy ydeOHOMY IUTaHY W MPOTPaMMbl BOCITUTAHUS TIKOJIBI Ha 2022-2023

yueOHBIH TO]I.

[INIAHMPYEMBIE PE3VIJIbTATBI OCBOEHMA YYEBHOI'O ITPEJJMETA

JTuunocmmuuie pe3ynvmampl 0CBOCHUS IPOrPaMMBbl Y4eOHOI0 IpeAMeTa OTPAKAIOT:
PopMHUpOBaHNE YyBCTBA TOPAOCTH 3a POCCUUCKYIO XUMHUYECKYIO HAYKY.

Bocnurtanue OTBETCTBEHHOE OTHOILIEHUS K MPUPOJIE, OCO3HAHHWE HEOOXOJMMOCTH 3aIIUThI
OKpY’Karollel cpeJibl, CTpEMJIEHUE K 3J0POBOMY 00pa3y *KHU3HU.

JlogroroBka K OCO3HAaHHOMY  BBIOOPY  HMHAMBHUAYaJIbHOW  0Opa30BaTENbHOM  WIIH
npodecCuoHaNbHOM TPAeKTOPHUH.

YMeHHe ynpaBiIsTh CBOEH O3HABATEIBHOMN AESITENBHOCTBIO.

Pa3BuTHe roTOBHOCTH K pEUICHHIO TBOPUYECKHX 3ajady, YMEHUSI HaXOJUTh a/IeKBAaTHbIE CIIOCOOBI
MOBE/ICHUS U B3aUMOJICHCTBUS C MMapTHEpAMHU BO BpeMs yueOHOI U BHEYy4YEeOHOU AESITeTbHOCTH;

CIIOCOOHOCTH OLCHUBATh HpO6J'IeMHBIe CUTyalluH U OIICPATUBHO MPHUHHUMATh OTBETCTBCHHBIC



pelmieHuss B PA3NMYHBIX  MPOJAYKTUBHBIX  BUAAX  JEATEIbHOCTH  (yuyeOHas, IOUCKOBO-
UCCIIeIOBAaTENbCKasA, KiyOHas, NpOEKTHas, KpykkoBas U T.1.). DopMupoBaHHE XUMHKO-
HKOJIOTHYECKOM KYJIBTYPHI, SBIISIOMICHCS COCTABHON YaCThIO AKOJIOTHUECKON U 00IIeH KyJIbTyphl
Y Hay4HOI'0 MUPOBO33PEHUS.

Memanpeomemmnbie pe3yibmamsl 0CBOCHHS IPOrpaMMbl y4e0HOI0 npeaMmera:

1. Hcnonb3oBaHuMe yMEHMH W HaBBIKOB pA3JIMYHBIX BHUJOB I103HABATEJIILHON JIE€ATEIBHOCTH,
NPUMEHEHHE  OCHOBHBIX  METOAOB  TIO3HAaHUS  (CHCTEeMHOMH()OPMAIIMOHHBIH  aHaIM3,
MOJIEJIMPOBAHUE) JUIsl U3YUEHMSI PA3JIMUYHbBIX CTOPOH OKPYXKAIOLIEH 1eHCTBUTEIBHOCTH.

2. Vcronp30BaHME OCHOBHBIX HMHTEJUICKTYAIbHBIX OIEpalUil: aHalu3, CHHTE3, CpaBHEHUE,
o0o0mienune, cucteMatu3anys, GopMyITupoBaHUE THIIOTE3, BBISIBICHUE IPHUYUHHO-CIICICTBEHHBIX
CBSI3€H, TOMCK aHAJIOTOB, IOHUMaHHUE NMPOOJIEMBI.

3. YMeHue reHepupoBaTh UICH U PACTIPEICISATh CPEIACTBA, HEOOXOIUMBIE JIUTSl UX peaTU3aIiH.

4. VYmeHue u3BJIeKaTb MHPOPMALMIO U3 PA3IUYHBIX HMCTOYHUKOB, BKIIIOYAs CPEACTBA MacCOBOM
uH(popMalMi, KOMIAKT-AUCKH y4eOHOro Ha3HaueHus, pecypcbl VHTepHETa; yMeHue cBOOOIHO
IIOJIB30BAaTbCs CIOBAPSIMU PA3IMYHBIX THIIOB, CIPAaBOYHOM JIMTEPATypOd, B TOM YHCIE U HA
AIIEKTPOHHBIX HOCUTEISAX; COOII0AaTh HOPMBI HH()OPMAITMOHHON M30UPATEIbHOCTH, ITUKH.

5. VYMeHHe 10JIb30BaTbCS HA IPAKTUKE OCHOBHBIMU JIOTMUECKMMU MpPHEMAMU, METOJaMU
HaOJII0/IEHUS, MOJEIIUPOBAHUSI, 00BACHEHUS, pELIEHHs] TPOOJIEM, IPOTHO3UPOBAHUS U JIp.

6. YMeHus OOBSCHATH SIBICHUS W TPOLECCH CONMAIBHON JeHCTBUTENBFHOCTH C Hay4YHBIX,
colManbHO-(pUI0cO(CKUX TMO3UIMIM; pacCMaTpUBaTh X KOMITJIEKCHO B KOHTEKCTE CIOXKUBIINXCS
peanuil ¥ BO3MOXKHBIX ITEPCIIEKTHB.

7. 'YMeHUs BBIOJIHATH IIO3HABATENbHbIE U IPAKTUUYECKUE 3aJJaHHs], B TOM YHUCJIE C UCIIOJIb30BAaHUEM
IIPOEKTHOM IE€ATEIBHOCTH HA YPOKAaxX U B JOCTYIIHOM COLIMAIBHON IIPAKTHUKE.

8. YMeHue oleHUBATH C TIO3UIUI CONMAIBHBIX HOPM COOCTBEHHBIE TIOCTYIIKU M TOCTYIIKH JPYTUX
JIOJIeH; yMeHHe ciyIiaTh co0eceiHUKa, TIOHUMATh €ro TOUKY 3peHHs, IPU3HABATh MPaBO JIPYroro

YCJIO0BEKA HA NHOC MHCHUC.

MpedmemHbie pe3ynbmamabl:

VYyamuecs JOKHBI YCBOUTh U IPUMEHSTH B CBOEH JIESTEIbHOCTH OCHOBHBIE MOJIOKEHHUS
XUMHUYECKON HayKH, OJy4aloT MPeACTaBIEHUE O MHOTOOOpa3u OPraHMYECKUX COETUHEHUH U UX
XUMHUYECKHX CBOMCTBaX, criocobax nmoiaydeHus U knaccudukanuu. OHU y3HAIOT O MIPaAKTUYECKOM
3HAYEHUHN OPraHUYECKHUX COEIMHEHUHN NIl CEIbCKOTO XO3siCTBa, MPOU3BOACTBA, MEAUIIMHBI U
YyelioBeKa.

[lpuHumnel  oT6Opa OCHOBHOTO M JIOTNOJHUTEIBHOTO COJAEPXKAHUS CBSA3aHBI C
MIPEEMCTBEHHOCTHIO 11eJiell 00pa30BaHus Ha Pa3IMYHbIX CTYNEHSIX U YPOBHIX 00ydeHus, TIOTUKON
BHYTPUIIPEIMETHBIX CBSI3€H, a TAK)KE C BO3PACTHBIMU OCOOEHHOCTSIMH Pa3BUTHS YYaAIIMXCS.

Ponb xumMuM B ccTeMe MKOJIBHOTO TMO3HAHWU 3aKOHOB MTPUPOAbI U MaTepUaIbHON )KU3HU
oOmiecTBa 0€3 XMMHUYECKUX 3HAHUH CEro/IHA HEBO3MOKHO MPEJCTABUTh HAYUYHYIO KapTHUHY MHpa,
TaK KaK OKpYXalolMi MHUP - O3TO MHP OpPraHMYECKHX M HEOPTaHWYECKUX BEIIECTB,

MPEeTEepPHeBaONINX pa3IMYHbIe MPEeBpAICHUs, JISKAIIUE B OCHOBE MHOTHX SBJIEHUN HPUPOJIBI.



XVMHYECKUE TPOLECCHI JIEKAT B OCHOBE MHOTOUUCIIEHHBIX NPOU3BOJCTB, IPOAYKIIHS KOTOPHIX
IIUPOKO TIpuUMeHseTcss B ObiTy. YMmenoe oOpamenne. C XMMHUYECKMMHU BEIIECTBAMHU B
MIOBCEHEBHOM )KM3HU yOEpEKET uelnoBeKa OT HaHeceHH yiiepOa cede, 4eloBeueCTBY, IPUPOe

B IICJIOM.

BeinyckHuk Ha 0a30BOM YPOBHE HAYUMTCS:

1) packpbIBaTh Ha MPUMEPAX POJIb XUMHHU B (DOPMHUPOBAHUU COBPEMEHHOM HAYYHON KAPTHHBI MUPA U B
MIPAKTUYECKOHN AESITEIbHOCTH YEIOBEKA;

2) 1eMOHCTPUPOBAThH HA MPUMEPAX B3aMMOCBA3b MEXy XUMHEN U APYTUMH €CTECTBEHHBIMU HAYKaMHU;

3) packpsIBaTh Ha MPUMEPax MOJIOKCHHUS TEOPUH XUMIUIECKOTo cTpoeHust A.M. Bytieposa;

noHuMarth (usndeckuii cMmpic [lepuoauueckoro 3akoHa 1.11. MeHieneeBa U Ha ero OCHOBE OOBSCHSATH
3aBHCHMOCTh CBOMCTB XMMHUYECKHX 3JIEMEHTOB M 00pa30BaHHBIX HMHU BEIIECTB OT JIEKTPOHHOTO CTPOSHHSI aTOMOB,
4) 00OBACHATH MPUIMHBI MHOTOOOPA3HUs BEIIECTB HA OCHOBE OOIIMX MPEACTABICHUN 00 MX COCTABE U CTPOECHHH;

5) npuMeHSTh MPaBUIIa CUCTEMATHYECKON MEXTyHAPOJHOM HOMEHKIIATYPHI KaK CPEACTBA PA3IUUCHHUS U
UIeHTU(HUKALMH BEIECTB 110 UX COCTaBY U CTPOCHUIO;

6) cOCTaBIIATH MOJICKYIISIPHBIC M CTPYKTYPHBIE (HOPMYJIBI OPraHMYECKUX BEIECTB KaK HOCUTENCH HHPOPMAITHH O
CTPOEHHUU BEILECTBA, Er0 CBOMCTBAX M MPUHAAIEKHOCTH K ONPEAEIEHHOMY KJIacCy COEIUHEHUIA;

7) xapakTepu30BaTh OPraHMIECKHE BEIIECTBA [0 COCTABY, CTPOCHHUIO U CBOMCTBAM, YCTAHABIMBATH MIPUYHHHO-
CJIEJICTBEHHBIE CBA3U MEKIY JaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

8) mpUBOAUTH MPUMEPHI XMMHUYECKHUX PEAKIUIA, pACKPBIBAIOIINX XapaKTEPHbIE CBONCTBA TUITHMYHBIX
MpeICTaBUTENCH KIIACCOB OPTaHMUECKUX BEIICCTB C HENbI0 X WACHTU(PHUKAINN 1 00OBSICHEHUS 00JIACTH
MIPUMEHEHUS;

9) NpOrHO3UPOBaTh BOZMOMKHOCTh MPOTEKAHHS XUMHUYECKUX PEAKIMI Ha OCHOBE 3HAHHI O TUIIAX XUMUYECKON
CBSI3U B MOJIEKYJIaX peareHTOB M UX PEaKIIMOHHOM criocoOHOCTH;

10) ucnonp30BaTh 3HAHUSI O COCTABE, CTPOCHUH M XMMHUYECKHX CBOMCTBAX BEILECTB /st 0€30IIaCHOTO MPUMEHEHHS B
MPAaKTUYECKOU N1eATEIbHOCTH;

11) BnazsieTh npaBUIaMu 6€30MACHOTO OOPAIICHUS C €IKUMH, TOPIOYUMHU M TOKCHYHBIMU BEIIECTBAMHU, CPEJCTBAMU
OBITOBOM XMMHHU;

12) npeACTaBIATh MyTH PEIICHHUSI TI00ANBHBIX TPOOIIEM, CTOSIINX TIEPE/T YSTOBEYECTBOM: YKOIOTHUECKUX,
SHEPTeTUICCKUX, CHIPhEBHIX, M POJIh XHMHUH B PEIICHUH ITHX MPOOIIEM.

BoinyckHuK Ha 6230BOM YPOBHE MOJTYYUT BO3MOXKHOCTD HAYYUTHCS:

1) mutrocTpUpOBaTh Ha MPUMEPaX CTAHOBJICHHE W SBOJOIHIO OPTAaHMIECKOH XUMHHU KaK HayKH HAa Pa3iIndHbIX
UCTOPUYECKHX JTalax €€ Pa3BUTHUS;

2) UCTIOIB30BATh METOJIbI HAYYHOTO MO3HAHUSI MIPH BBITIOIHEHHH MPOEKTOB M Y4eOHO-HUCCIIEA0BATEIbCKHIX 337124 110
M3y4IEHHUIO CBOWCTB, CIIOCOOOB MOIYUCHHUS M PACTIO3HABAHUS OPIraHUYECKNX BEIECTB;

3) 0OBSCHATH TIPUPOLY U CIIOCOOBI 0OPA30BAHMS XUMUYECKOM CBS3U: KOBAJICHTHOH (MOJISIPHOM, HETTOISAPHO#),
HMOHHOMW, METAJIINYECKON, BOJOPOJHOMN — C LENBIO ONPEJEIICHUS] XUMUUYECKON aKTUBHOCTH BEILIECTB;

4) ycTaHABITMBaTh TEHETHYECKYIO CBSI3b MY KIIACCAMHU OPTAaHUUYECKUX BEIIECTB [UISl 000CHOBAHHUS
MPUHIUIHAATGHON BO3MOXKHOCTH MOJTyYSHHU OPTraHUUECKUX COeTUHEHUH 3alaHHOTO COCTaBa U CTPOSHHUS;

5) ycTraHaBNHMBAaTE B3aMMOCBS3U MEXAY (haKTaMHU U TEOpUEH, IPHYMHOM U CIIEICTBUEM IIPH aHAJIM3E MPOOIEMHBIX
CUTyauii 1 000CHOBaHUH IIPUHUMAEMBIX PEIIEHUH Ha OCHOBE XUMHUYECKUX 3HAHUI.

6) MpUMEHSATH PaBUIa TEXHUKH 0€30MACHOCTH B KaOMHETE XHMHUU;

7) UCTIONB30BATH JJISI TIO3HAHHS OKPYXKAIOIIETO MUPa Pa3IMYHBIX METOIOB (HAOIOICHHE, H3MEPEHHUE, OTIBIT,
SKCHEPUMEHT, MOJEITUPOBAHUE U JP.);

8) mpuMeHeHUH MPAaKTHIECKHUX U JTabopaTOpHBIX paboT U SKCIIEPUMEHTOB JUTS IOKA3aTEeILCTBA BBIJIBUTAEMBIX
MPEAIOI0KEHUH; ONIMCAaHUU PE3YIILTAaTOB ATHX PadOT;

9) pacrio3HaBaTh XUMHYIECKHE BEIIECTBA [0 XapaKTEPHBIM MPU3HAKAM;

10) mpoBOIKUTh pacyeThl Ha OCHOBE YPABHEHUI peaKliid, yMEHUH BBIYUCIIATh: KOJMYECTBO BELIECTBA, 00BEM HIIH
MacCy 10 KOJIMYECTBY BEIIECTBA, 00bEMY MIIM MACCE PEareHTOB U MPOAYKTOB PEAKLUK (HaXOAUTh 00BEM rasza mno
KOJIMYECTBY BEILIECTBA, Macce WM 00bEMY O/IHOTO M3 PEareHTOB WM MPOAYKTOB PEAKIINH);

11) y3HaBaTh OCHOBHBIC HATIPABJICHHS Pa3BUTHS XHUMHH.




2.COAEP’)XAHUE YYEBHOI'O ITPEJIMETA

(34 gaca, 14yac B HeemI0)

Pazzen 1. TEOPUTUYECKHE OCHOBBI OPT AHUYECKOM XUMUU (24)
Tema 1. Teopust OCHOBBI OpraHu4ecKoi Xxumuu (24)
DopMHUpPOBAHHUE OPTAHUYECKON XUMUHU KaK HayKH. Teopus CTpOECHHsI OpraHM4eCKUX COCIUHEHUN
A. M. bytneposa. Yrneponnslii ckener. Pagukanel. @yHKIIMOHAIBHBIE TPYIIIBLL. [ 'OMOIOrHuecKuii
psaa. 'omonoru. CtpykrypHas usomepusi. HomeHknarypa. DineKTpoHHas NMpUpoga XUMHUYECKUX
CBsi3ell B OpraHMyuecKux coequHenusx. Kinaccupukanus opraHmuecKiux COeAMHEHUH.

JemoncTpanuu. O6pasibl  OpraHMYECKHX BELIECTB M MarepuayioB. Mopenu MoJeKyl

OpraHMYECKHUX BELIECTB. PacTBOPUMOCTb OpPraHMYECKUX BEIIECTB B BOAE M HEBOJHBIX
pacTBopuTenax. [lnaBnenue, o0yrauBaHue U ropeHUue OPraHuYeCKUX BEILECTB.
Obyuarowuiicst 0ondceH yMems:
OOBsICHATH, IOYEMY OPraHMYECKYI0 XHUMHUIO BBUICTWIM B OTAEIbHBIA pa3fesl XUMHH.
[lepeuncnarb OCHOBHbIE NPEINOCHUIKM BO3HUKHOBEHHUS TEOPUU XHMUYECKOTO CTPOCHHS.
Paznnuath TpM OCHOBHBIX THIA YIJIEPOAHOIO CKEJIeTa: pa3BETBIIEHHBIN, HEPA3BETBICHHBIN U
nuKiInueckuil. Onpenenars HaJIW4YUE aTOMOB YIJIEPOJa, BOAOPOJA U XJIOpa B OPraHMYECKHX
BEIIECTBAX. Pa3nmuyarh TMOHATHA <QIEKTPOHHAs O000JI0YKa» W «DIEKTPOHHAs OpOWTAIbY.
N300paxarh 2IEKTPOHHBIC KOHPUTYPAIIUU aTOMOB JIEMEHTOB 1-TO B 2-T0 IEPHUOI0B C TOMOIIBIO
AJIEKTPOHHBIX U TpapUUECKUX B3JIEKTPOHHBIX (popmyn. OOBACHATH MeXaHHW3M O0pa3zoBaHUsS U
O0COOEHHOCTH O- U T- cBsizel. OnpenensaTh NPUHAAIEKHOCTh OPraHMYECKOrO BELIECTBA K TOMY
WJIM MTHOMY KJIACCy 10 CTPYKTYypHOU (hopmyrie

Paznen 2. VIJIEBOJAOPO/BI (15 u)
Tema 2. [IpenensHbIe YrieBOIOPOIBI (aTKaHb) (29)
Crpoenue ankaHoB. ['omonormueckuit psin. Homenknarypa u usomepus. ®Pusnueckue u
XMMHYECKHE CBOMCTBa ankaHoB. Peakuwus 3amenieHus. [lonydeHne 1 mpuMEHEHUE ajKaHOB.
ITonsiTHE O HMKIOATKAHAX.

Hemonctpanmu. B3peiB cMecn MeTana ¢ Bo3ayxoMm. OTHOIIIEHHE alTKaHOB K KHCIIOTaM, IIeJI04aM,

pacTBOpy NepMaHraHaTa Kajius u OpoMHOHN BoJIE.

JlaGoparopHsle onbIThlL. M3roToBneHne MoJeen MOJIEKYJT YTJIEBOJOPOOB 51
TaJIOrCHIIPOU3BOAHBIX.

Pacuernble 3amaun. HaxoxxaeHune MoseKkysasipHONH (GOpMyJibl OpraHHYEeCKOro COEIUMHEHUs IO

Macce (00beMy) MPOAYKTOB CTOPAHHS.

Obyuarowuiicst 0oaceH yMemn:

OOBSICHIATh MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ QJIKaHOB HAa OCHOBE IMPEJICTaBICHHH O
rudpuan3anuu opOuTaieil aroma yriiepoaa. M3roraBimuBaTh MOJAEIHM MOJIEKYJ alKaHOB,
PYKOBOJCTBYSCh TEOpUEH XUMUYECKOTO CTPOCHUS OpraHn4eckux BemecTB. OTinyaTh TOMOJIOTH
oT n3omepoB. Ha3piBaTh ajikaHbl 10 MEXAYHApOJHONW HOMEHKIaType. COoCTaBiATh ypaBHEHUS
XUMUYECKUX PEaKLUM, XapaKTEPU3YIOUIUX XHMHUYECKHE CBOMCTBA METaHA U €ro I'OMOJIOTOB.

Pematp pacuérHbie 3a1a4u Ha BBIBOJI (DOPMYJIbI OPTaHUYECKOTO BEIIECTBA



Tema 3. HenpenenbHblie yrieBoaoposl (4 4)

Ankensl. Ctpoenue ankeHoB. ['omonoruueckuit psan. Homenkiarypa. M3omepus: yriaepoaHoit
LENH, TOJIOKEHHE KPAaTHOW CBS3M, LHMC-, TPAHC-U30MEpUsA. XUMHUUYECKUE CBOMCTBA: pPEAKLIMHU
OKUCJIEHHUS, NPUCOECUHEHMS, Toaumepu3auuu. [Ipumenenue ankeHoB. AnkagueHsl. CTpoeHHUE.
CaoiictBa, npumMeHenue. [lpupoansiii kayuyk. Askunbl. CTpoeHue aueruineHa. ['omosoru u
n3omepnl. Homenkiarypa. @u3nyeckue U XUMMUYECKUE CBOKCTBA. Peakuuu nmpucoenvuHEHus U
3amenienus. llpumenenue.

Jemoncrpauuu. ITonydyenue aneruneHa kapOUIHbIM criocoOoM. B3aumopeiicTBue aneTuiieHa ¢

pacTBOpOM IepMaHraHata Kajius u OpoMHO# Bojioil. ['openue anerunena. Pasnoxenue kayuayka
IIpY Harpe€BaHUU U UCIIBITAHUE IIPOAYKTOB Pa3JIOKECHUS.

IpakTrueckas pabota. [Toyuenne sTiiieHa U U3y4eHHE eTo CBOMCTB.

Obyuarowuiicst 0ondceH yMems:

OOBSICHATH POCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl ATHIIEHA Ha OCHOBE IIPE/ICTABICHU O
TUOpUAM3AIMN AaTOMHBIX opOuTaneit yriaepoaa. M300paxkaTs CTpyKTypHBIC (DOPMYITBI QIKCHOB U
UX U30MEPOB, HA3bIBATh AJIKEHBI 10 MEXTYHAPOJIHON HOMEHKIIATYpPE, COCTABIISATH (POPMYJIBI
QJIKEHOB I10 WX Ha3BaHUSIM.

CocTaBnsTh ypaBHEHHMsS XMMMUYECKHUX PEAKLMH, XapaKTepU3YIOIIMX XUMHYECKHE CBOWCTBa
ankeHoB. Ilosydars ostmneH. Jloka3piBaTh HENPENEIBHBIM XapakTep JTWIEHA C IOMOIIBIO
KaueCTBEHHOW peaklMU Ha KpaTHble CBsI3U. COCTaBISITh ypaBHEHUS XHMUYECKUX DPEAKIIM,
XapaKTepU3YIOIINX HEIpelelbHbI XapakTrep aikaaueHoB. OOBACHATh SP-TUOpUIM3ALUI0 U
IIPOCTPAHCTBEHHOE CTPOCHHME MOJEKYJIbl aleTUJIEHA, Ha3blBaThb T'OMOJOTM alEeTUJIEHA II0
MEXIYHAPOJAHOW HOMEHKJIAType, COCTaBISATh YpPAaBHEHMS pEaKlMil, XapaKTEpHU3YHOLINX

XMMHYSCKHE CBOMCTBA alleTHIICHA

Tema 4. ApomaTtrueckue yrieBoA0po bl (apeHsr) (2 9)

Crpoenue 6ensona. M3omepus nu HomeHknarypa. @uznyueckne 1 XUMUYECKUE CBOMCTBa OeH30a.
I'omomnoru 6en3ona. I'eHeTHueckas CBsI3b apOMAaTHYECKUX YIVIEBOJOPOIOB C JPYTHMMHU KJIACCaMH
YTJIEBOAOPOIOB.

HemoncTpammu. benzon kak pacTBoputelnb, TopeHue 6en3ona. OTHomeHne 0eH3o0aa K OpoMHOI

BOJIE M pacTBOPY NepMaHranara kanus. OKHCIeHUE TOIyoJIa.

Obyuarowuiics 001HCeH yMemy:

OOBSICHATH DIMEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNbl OeH3ona. M3o0paxkars
CTPYKTYpHYIO opMyIly O€H307a IBYMS CIIOCOOaMHU.

OOBsICHATH, KaK CBOHCTBa OeH301a OOYCIIOBIEHBI CTPOCHHEM €ro MoJeKyibl. COCTaBIsATh

YpaBHCHHUA pCaKHHﬁ, XAPAKTCPUIYIOIUX XUMHUYCCKUC CBOMCTBA OEH30JIa  €r0 TOMOJIOI'OB

Tema 5. [IpupoHbIe HCTOYHUKHU YTIEBOAOPOIOB (2 1)
[Tpuponusrii ra3. Hedts n Hedrenponyktsl. Pusndeckue cpoiicTBa. CriocoObl mnepepaboTKu

HEPTH.



Jemoncrpanuu. O3HaKoMiIeHHE ¢ 00pa3liaMy IPOAYKTOB HeTernepabOTKH.

Obyuarowuiics 0ondceH yMems:
XapakTepu30BaTh COCTAaB MPUPOTHOTO ra3a U MOMYTHBIX HE(TAHBIX Ta30B.
XapakTepu3oBath crocoObl mepepaborku HepTH. OOBACHATH OTIUYME OCH3MHA MPSMOMA

[IEPETOHKHU OT KPEKUHT - OCH3MHA.

Paznen 3. HpOI/IBBOI[HBIe yriaeBoaopoaoB. KUCJIIOPOACOAEPKAIIIME
OPI'AHUYECKHWE COEAMHEHUS (15 )

Tema 6. CriupTsl U perounsl (34)

OpnHoatromHbIe TIpeebHbIe cCTUPTHL. CTpoeHne MoKy, (yHKIIMOHAIbHAs Tpynna. Bogopoanas
cBs3b. M3omepus u HomeHkIaTtypa. CBOMCTBAa MeTaHOIA (3TAaHOJIA), TIOJIYYCHUE U TIPUMEHEHHE.
®U3NO0JIOTUYECKOE JEICTBHE CHUPTOB Ha OpPraHU3M ueloBeKa. MHOroaTOMHbBIE CIHUPTHI.
OTUNCHTINKOIb, ThulepuH. CpoiicTBa, mpuMeHeHue. Menosbl. CTpoeHWe MOJICKYIbI (heHoa.
B3anMHoe BiusiHEE aTOMOB B MOJIeKyJie Ha mpumepe genosa. CroiicTBa. TOKCHYHOCTH eHoIa U
ero coeaunenuii. Ilpumenenume ¢denonma. I'eHermyeckas cnupTOB H  (QeHONA C

yrieBogopoaamu. JlemoncTparmu. BzanmoneiictBue ¢eHona ¢ OpoMHON BOJOW W pacTBOPOM

TUAPOKCH/IA HATPUS
Jlaboparopuble onbiThl. Okucnenue aTanona okcuaom meau(Il). PactBopenue rnunepuna B Bozie
u peaknus ero ¢ ruapokcuaom Menu(Il). Xumudeckne cBoicTBa GeHoNIa

PacueTrHbIC 3aJa4Hu. Pacuersl 1m0 XMMHWYECKUM YpaBHCHHAM, HpHA YCIOBHU 4YTO OAHO U3

pearupymoIux BeIecTB JaHO B U30BITKE.

Obyuarowuiicst 0oaxceH yMems:

N3o0paxkars 001myto ¢hopMysy OJHOATOMHBIX MpPENEIbHbIX CUPTOB. OOBICHATH 00pa3oBaHUE
BOJIOPOJIHOM CBSI3U U €€ BIIMSHUE HA (u3NyecKue cBoicTBa cnupToB. COCTABIATh CTPYKTYpPHBIE
GbopMyJibl CIUPTOB M HUX HM30MEPOB, HA3bIBaTh CIHPTHI MO MEXAYHApPOJHOW HOMEHKJIATYypE.
OOBSICHATh 3aBUCHMOCTh CBOWCTB CIUPTOB OT Hanuuus (yHkuuonaneHou rpymmbl (-OH).
CocTaBnsiTh ypaBHEHUS peaklui, XapaKTepU3YIOIIMX CBOWCTBA CIIUPTOB M UX IMPUMEHEHHUE.
XapaxkTepu3oBaTh (U3NOJIOTUYECKOE JAEWCTBUE MeTaHosa M 3TaHosa. COCTaBIsATh ypaBHEHUS
PEaKIyii, XapaKTepU3yIOIINX CBOHCTBA MHOTOATOMHBIX CIHPTOB, U TPOBOJUTH KAaUYECTBEHHYIO
peaKIuio Ha MHOTOaTOMHBIE CTUPTHI. OOBSICHATH 3aBUCUMOCTH CBOMCTB (DeHOJIa OT CTPOESHHUSI €T0
MOJIEKYJIbI, B3AUMHOE BIIMSHUE aTOMOB B MOJIeKyJie Ha npuMepe (enona. CocTaBiaTh ypaBHEHUS

peaxiui, XapakTepru3yIolUX XUMHUYECKe CBOMCTBA (eHoa

Tema 7. Anbaeru/ipl, KETOHbI, KAPOOHOBBIE KUCIOTHI (3 9)

Anpaeruasl. Kertonbl. Ctpoenne Monekyn. @DyHkuuoHanpHas rpynmna. HW3omepus wu
HOMEHKJIaTypa. DopManpIeru 1 aleTalbIerua: CBOWCTBA, OJIyYeHUE U IPUMEHEHNE. ALIETOH
— mpencTaBuTeNb KeTOHOB. [IpuMenenune. OnHOCOCTaBHbBIE TpEeIbHbIE KAPOOHOBBIE KHCIOTHI.
Crpoenne wmonekyn. @yHkumoHanbHas rpynma. M3omepus u HomeHkiatypa. CBolicTsa
KapOOHOBBIX KUCIOT. [Ipumenenune. KpaTkue cBefieHUs 0 HeNpeAeIbHbIX KapOOHOBBIX KUCIOTaX.

['eneTrnyeckas cBsi3b KAPOOHOBBIX KUCIIOT C APYTUMU KJIaCCAMU OPTraHUYECKUX COCTUHEHHH.



JemoHcrpanmu. [lonydyeHne »sTaHalid OKMCIEHHEM JTaHojJa. B3anmmonaeicTtBue MeTaHaus

(aTaHass) ¢ aMMHAYHBIM pacTBOpoM okcuaa cepebpa (1) u ruapokcumom meau (I1). PactBopenue
B QIICTOHE PA3JIMYHBIX OPraHMUYECKUX BEIICCTB.

Pacuernblie 3agaun. OnpeaeneHne MacCOBOM MM 00bEMHOMN JI0IM BBIX0/1a IPOAYKTA PEAKIH OT

TCOPCTUUCCKH BO3MOIKHOIO.
IIpakTHyeckas pa60Ta «HonyquI/Ie U CBOMCTBa Kap6OHOBBIX KHCJIOT».

Obyuarowuiics 0oadIceH yMemn:

CoctaBnsath (HOpMyIbl H30MEPOB U TOMOJIOTOB aJIbJIETUIOB U HAa3bIBaTh UX MO0 MEKIYHAPOIHOU
HOMeHKatype. OOBSICHATH 3aBUCUMOCTh CBOMCTB aJIbJIETHIOB OT CTPOEHUS UX (YHKIIMOHATBHON
rpynnsl. [IpoBoAuTh KauecTBEHHbIE peakiuu Ha anbAeruibl. COCTaBISTh YpaBHEHHS PEaKIIHii,
XapaKTepU3YIOIINX CBOMCTBAa anblaerunoB. CocTaBisaTh (GOpMYJIbl H30MEPOB M T'OMOJIOTOB
KapOOHOBBIX KHCJIOT M Ha3blBaTh HX IO MEXKIyHApOIHOW HoMeHKiarype. OOBACHATH
3aBUCHMOCTh CBOWCTB KapOOHOBBIX KHCIOT OT Hamuuus (yHkuuonansHoi rpymmsl (-COOH).
CocTaBisTh ypaBHEHUS peaKIlHii, XapaKTEepPU3YyIOLIUX CBONCTBA KapOOHOBBIX KuCHOT. [lomydars
YKCYCHYIO KHCIIOTY U JIOKa3bIBaTh, YTO STO BEIIECTBO OTHOCHUTCS K KIacCy KHcIOT. OTan4arh

MYpPaBbUHYIO KUCJIOTY OT YKCYCHOﬁ C IIOMOLIBIO XUMHNYCCKHUX peaKHHfI.

Tewma 8. Cioxubie 3upbl. XKupsl. (29)
Kupsl. Haxoxnenne B mnpupone. CpoiictBa. [Ipumenenmne. Moromue cpencrsa. [Ipasuna
0€3011acHOr0 00pallIEeHHUs CO CPeICTBAMH OBITOBON XUMHH.

JIeMOHCTpalMu. PaCTBOpI/IMOCTB JKHUPOB, [JOKa3aTCIIbCTBO HX HCHOPECACIBHOI'O0 XapaKTepa,

OMBIJICHUEC KHUPOB. CpaBHeHI/Ie CBOMCTB MblJIa U CHHTETUYECKHUX MOIOIINX CpCACTB.

Obyyarowuiics 00nHCeH yMemby.:
CoctaBnaTh ypaBHeHUs peakuuil sTepuuranuu. OOBACHATh OMOJOTHUYECKYIO POJIb KHPOB.

Cobmronate npaBuiia 6€30MaCHOr0 0OpalleHus CO CpeICTBaMU OBITOBON XUMUHU

Tema 9. YrneBossl (34)

I'moko3a. Crtpoenue monekynbl. CBoiictBa rmoko3bl. [Ipumenenme. Caxapoza. CBoiicTBa,
npuMeHeHrne. Kpaxman u memtrono3a — MpeACcTaBUTENN MPUPOTHBIX TMOIUMEpPOB. Peaxius
noNuKoHAeHcanuu. @u3ndyeckue ¢ XUMHUYECKHe CBOWCTBA. HaxoxkaeHue B MpHPOJE.
[TpumeneHue. ArieTaTHOE BOJIOKHO.

Hemonctpanuu. B3aumoneiicteue riroko3sl ¢ ruapokcuaom Mmeau (I1). B3aumoperictue

TJIIOKO3bl C aMMHA4YHBIM pacTBOpoM okcuiaa cepedpa (l). B3ammoneiicTBue caxapossl ¢
TUAPOKCUAOM Kanblivd. BzammopelictBue kpaxmana ¢ HomoMm. [‘maponus kpaxmana.

O3HakomIIeHHE ¢ 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.

JlaGoparopHsble onbIThl. B3aumoneicTBue caxaposbl ¢ THAPOKCHIOM KallbLIHS.
[IpurorosieHne KpaxMaabHOIO KIEHCTEPA U B3aUMOJEHCTBHE ¢ HoAoM. I maponus kpaxmana.
O3HakomiIeHHE ¢ 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH




IIpakTHueckas pa60Ta. Pemenune OKCIICPUMCHTAJIbHBIX 3ada4 Ha IMOJYYCHHUC W PAaCIIO3HABAHUC

OpraHMYECKUX BEIIECTB.
Obyuarowuiics 0ondceH yMems:

OOBsICHATH OMOJIOTUYECKYIO POJIb IUIIOKO3BL. [IpakTHuecku 1oKa3bIBaTh HATMUKE
(YHKIMOHATIBHBIX TPYII B MOJIEKYJIE TITIOKO3bI.

OOBACHATH, KaK CBOMCTBAa Caxapo3bl CBs3aHbl C HAJMYMEM (QYHKUMOHAIBHBIX TIpymmn B €€
MOJIEKYJIE, u Ha3bIBATh obnactu IIPUMEHEHUS caxapo3sl. CocraBnsTh
YpaBHEHUsI pEaKIMi, XapaKTepU3YIOIIUX CBOMCTBA caxapo3bl. COCTABISTh YPaBHEHUS PEAKIIUIl
TUAPOJIN3a KpaxMasa U IMOJIMKOHIEHCAllMM MOHOCaxapua0B. I[poBoINTE KaueCTBEHHYIO PEaKLIUIO

Ha KpaxMal

Paznen 4. buonorudyecku BaKHbIe Opranndeckue coenuerus. [lomumepst 94
Tema 9. AMHHBI 1 aMHHOKHCIIOTHI. benku (59)
Amunbl. CtpoeHue Mosekysn. AmuHorpynna. ®u3nueckue U XMMUYECKHE CBOMCTBA. AHMIIMH.
CpoiicTBa, mnpuMeHeHue. AMHUHOKUCIOTHL. WM3omepuss u  HomeHkiarypa. CBolcTBa.
AMUHOKHCIIOTHI Kak aM(pOTepHbIe OpraHndeckue coeanHenus. [I[pumenenue.
benku — npupoausie nomumepsl. CoctaB u crtpoeHue. Puznyeckue U XUMHUYECKUE CBOMCTBA.
[IpeBpamenue OeNKOB B OpraHu3Me. Y CIexXu B U3yUYEHUH M CHHTE3€ OeNTKOB. XUMUS U 3I0POBHE
yenoBeka. Jlekapcra. [IpobieMsl, cBA3aHHbBIE C IPUMEHEHUEM JIEKAPCTBEHHBIX NTPENapaToB.

I[CMOHCTDaIII/II/I. OKpaCKa TKaHU  AHWJIMHOBBIM  KPaCHUTCJICM. I[OKaSaTeJ'II)CTBO HaJIM4uAa

(GYHKIIMOHAJIBHBIX TPYII B PACTBOPAX aMHUHOKHCIIOT.

JlaGoparopHble onbIThl L{BeTHBIE peakiiny Ha Oenku (OMypeToBasi U KCAHTOIIPOTEUHOBAS).

Obyuarowuiics 0oxceH yMems:

CocTaBnsTh ypaBHEHMsSI pEaKIHil, XapaKTepU3YIOUIMX CBONCTBA aMHHOB.

OOBSICHATH 3aBUCUMOCTb CBOMCTB aMUHOKHUCIIOT OT CTPOEHUS MX (QYHKIIMOHAIBHBIX TPYIIIL.
HasbiBaTh aMUHOKHCIIOTHI 1O MEXKIyHapOIHOM

HOMEHKJIATYpE M COCTaBJIATh YpPaBHEHUS pEaKLM, XapaKTEpPHU3YIOIIHX X CBOMCTBA.
OOBsICHATH OMOJIOTUYECKYIO pOJIb OEJIKOB U MX MpeBpalleHuii B opranusme. [Ipooauts
IIBETHBIC PEAKIINU Ha OCIKH.

OOBSICHATH OMOJIOTUYECKYIO POJIb HYKJIIEMHOBBIX KHUCIIOT.

ITonb30BaTbCs MHCTPYKIHUEH K JIEKAPCTBEHHBIM MperapaTamM

Tema 10. CunteTndeckue moaumMeps (4 )

[TonsiTe 0 BBICOKOMOJEKYJISAPHBIX coequHeHUsX. [lomumepbl, mMonmy4yaeMble B peakIMsIX
nonumepuszanuu. Ctpoenne mMonekyn. [lonuatunen. [Honunponunen. denondopmanbaeruaHbe
cMonbl. CuHTeTmueckne Kaydyku. CTpOoeHHe, CBOWCTBA, IIOJy4Y€HHE U IPHUMEHEHHE.
Cunrernueckue BosiokHa. Kanpos. JlaBcaH.

HCMOHCTDaHI/II/I. O6p33HBI mIacTMacC, CMHHTCTUYCCKHUX KaydYYKOB U CHHTCTUYCCKHUX BOJIOKOH.

IIpakTraeckas pa60Ta. Pacno3snaBaHme miaacTMacc ¥ BOJIOKOH.

Obyuarowuiics 0odceH yMemn:



3ammncriBaTh

YpaBHEHUSI peakluil

MNOJIMKOHACHCAIIH.

Pacno3naBath OpTraHU4YC€CKUC BCHICCTBA, HCIIOJIb3Ys KAaUCCTBCHHBIC PCAKIIUA

noJImMepu3altnu.

3. TemaTnueckoe MIAaHUPOBAHUE

3anuceBaTh

YPAaBHEHUSI peaKIuil

Ne i/ Pasgen Mogaynb BocnutaTesibHoM Kon- Kon- | Kon-Bo
nporpammbl BO BO [paKkTu
4acoB | KOHTP | YECKHX
.pabot | pabot
1 TeopuTnyeckue OCHOBBI | [leHb 3HaHWNA. 2
OPraHUYeCKON XUMHUH. MeXayHapoaHblA  AeHb
pacnpocTpaHeHus
rpamoTHOCTM.
2 YrneBoaopoibl. Bcepoccuiickuin ypok 15 1 1
6e30nNacHOCTU WKONbHUKOB B
cetn MIHTepHerTa.
MNpeameTHblie oaMmMNMagbl.
JeHb nHbopmaTHKK
3 [TIpouzBoaHkIe JeHb 3emnun. dKkonormyecknii 9 1 2
YTraeBoaopoa0B. YPOK. [JleHb KOCMOHaBTUKM.
Kucnoponconepxamme
OpraHu4ecKue
COETUHEHUS.
4 buomornyeckn BakHBIE | [eHb pUHAHCOBOM 8 1
OpraHu4ecKue rPamoTHOCTU
coequHeHus. Ilonumepst
BCEIO 34 2 4




