ITpunoscenue k OO COO
MyHuLHnansHoe aBTOHOMHOE 001e06pa3oBaTebHOE YUPeKIeHHE

«Cpennas o01eoOpaszoBatenpHas Wkoaa No 44

PABOYASA IPOTPAMMA

MO NPEAMETY « I pyoHble BONPOCHL OPSAHUYECKOU XUMUUY

COO

r.. Pex

2024r.




HosicHuTEIbHAA 3aIUCKA.

[Iporpamma snexktuBHoro kypca mia 10 kiacca paspaboTraHa Ha OCHOBE HOpPMaTHB-
HBIX JJOKYMEHTOB M Y4€OHO-METOAMUYECKOTO 00eCeUeH sl peau3aliy MporpaMMBbl:

O OenepanbHbiii 3ak0H 0T 29.12.2012r. No273 —D3 «O06 obpazoBanuu B Poccuii-
ckon denepanum».

O denepanbHbli TOCYIAPCTBEHHBIN 00111€00pa30BaTeNbHbIA CTaHIAPT CPEIHErO
obrrero oOpaszoBanus (mpuka3z MunoOpHayku PO ot 17.05.2012 Ne413).

[1 OcHoBHast o0pazoBartenbHasi mporpamma COO MAOY COIII Ne 44

OnekTUBHBINA Kypc « TpyaHble BOIPOCHI OPraHUYeCKOil XUMUHM ». TIPEIHA3HAYCH IS
yuamuxcst 10-X kaccoB mpu M3y4eHUU OpraHMYecKOW XUMHH, pacCYUTaH Ha 34 yaca

(1 uac B HeneIO).

OnexTuBHBIA Kypc Ha dtame 10 kmacca HampaBieH Ha ¢GOpPMHUpOBaHUSA Yy Yyda-
IIUXCS 3HAHUW TEOPUH XMMHUYECKOTo cTpoeHus Bemectsa A. M. byrnepoBa, BUIOB XuMHU4e-
CKUX CBSI3€d, THUIIOB KPUCTAJUIMYECKUX PEIIeTOK. BakHeillne MmoHSATHS, KOTOpPhIE pacKpbiBa-
IOT 3TU TOJIOKEHUS TEOPUU: OCOOEHHOCTH CTPOEHHUsS aTOMa YIiepoJa, €ro BaJCHTHBIE
COCTOSIHUS, H30MEpPbI, TOMOJOTHM, a TaKKe€ HaydyHble CIIOCOObI YCTAaHOBIECHUS (HOPMYJIbI
OpraHMYECKOTO BEIIECTBa, €ro CTPOEHHUs, Ha OCHOBE KOTOPOr0 MOYKHO IpPEJCKa3aTh
CBOMCTBa BellecTBa. TemaThKa JIEKTMBHOIO Kypca COBIAJAET C TEMAaTHUKOH, HM3ydyaeMOH B
IKOJIE.

Tak xak B 10-oM kiacce uzydaercss Kypc «OpraHuyeckas XUMHS», TO B MPOrpamMmy
BKJIFOUEHBI BOTIPOCHI MOBBIMIEHHONW CJIOKHOCTH 1O TeMaM OpraHMYeckod xumun. Ha kax-
JOM 3aHSITHH M3Y4aeTCs CTPOCHHE MOJIEKYJ OPraHMYeCKHX BEHIECTB, YTO TO3BOJSET MpPO-
THO3MPOBATh XMMHYECKHWE CBOWCTBA COCIMHEHUH Pa3TUYHBIX KJIACCOB.

Oco0oe BHMMaHWE yIENAeTCS H3YyYCHHIO AJITOPUTMOB PEIICHHS 3a/Jad Ha HaXOXKJIe-
HUE MOJICKYISAPHBIX (OPMYT OPraHMYECKHX BEIIECTB PA3IUYHBIX TOMOJIOTHYECKUX PSIOB.
Yyammmcs mpeaaraloTcsi TeCThI ISl MPOBEPKH TEOPETUIECKUX 3HAHUM.

esu 3JIeKTUBHOT0 Kypca:

- pa3BUTHE TMO3HABATEIHLHOUN ACATEIBHOCTH O0YJAIOUIMXCS Yepe3 aKTUBHbIC (POPMBI U
METO/Ibl 00Y4EHHS,;

- pa3BUTHE TBOPUYECKOIO MOTEHIIMATa OOYUYaOIUXCS, CIMIOCOOHOCTH KPUTHYECKHU MBIC-
JIUTh; - 3aKPETUICHUE U CUCTEMAaTU3aIHsI 3HAHUN 00y4JaIoNUXCs IO XUMHUH;

- oOyueHue 00y4aronuXxcsi OCHOBHBIM IMOJX0JaM K PEIICHUI0 PACUCTHBIX 3a7a4 10 XU-
MHH, HECTAaHAAPTHOMY PEIICHHIO MPAKTUYECKUX 3a]1a4.

3ajaum 3JIEKTUBHOI0 Kypca:

- pa3BUTh YMEHHUS CAMOCTOSITEJIbHO paboTaTh C JIUTEPATYpOM, CUCTEMATHUYECKU 3aHH-
MaThCsl PEIICHUEM 3aJ1ad, paboTaTh C TECTAMU Pa3JIMYHBIX TUIIOB,

- BBISIBUTh OCHOBHBIC 3aTPYJAHEHUSI U OMIMUOKH MPU BHITIOJTHEHUH 3aJJaHUI 1O OpraHuye-
CKOW XUMUH, - HAYYUTh OOYJAIOIINXCS MPUEMaM PEIICHUs 3a7a4 Pa3INnIHbIX THIIOB;

- 3aKpENUTh TEOPETUYECKUE 3HAHMS IKOJHLHUKOB IO HAWOOJIee CIOKHBIM TeéMaM oOpra-
HUYECKOM XMMUH,

- CIOCOOCTBOBATh HWHTErpallid 3HAHUW y4yaluuxcsi MO MpeIMeTaM €CTECTBEHHO-
MaTeMaTU4YEeCKOTO IIUKJIA MIPU PEIICHUHN PACUETHBIX 33/1a4 M0 XUMUMU;

- MPOIOJKUTH (POPMUPOBAHKE YMEHUS aHATU3UPOBATH CUTYAIIUIO U JIETIATh TIPOTHO3BI.



1. Pe3yabTaThl 0CBOEHUS KypCca BHEYPOUHOM /1eAITeJIbHOCTH.

Dopmuposanue yHUBEPCANbHBIX YUEOHBIX OCUCH BULL

JlesiTenbHOCTh M3YYEHHS Kypca HalpaBlieHa Ha JIOCTH)KCHUE JIMYHOCTHBIX pe3yJ/ibTa-
TOB:

1) B IICHHOCTHO-OPUEHTUPOBAHHOW cdepe - BOCIUTAHHE YYBCTBA TOPJOCTH 3a
POCCHICKYI0O XUMUYECKYIO HAYKY, TYMaHU3Ma, 11eJIeyCTPEMIICHHOCTH;

2) B TpymoBoii cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY daibHEHIIeld oO0Ie-
o0pa3oBaTelbHON TPACKTOPHH,

3) B mo3naBarenpHO# ( KOTHUTHBHOHM, WHTEIUIEKTYyalbHOU) chepe-yMEeHUe YIpaBiIsTh
CBOEH MTO3HABATEIIBHOU AEATEIBHOCTHIO.

MeTa npeAMeTHBIMHU Pe3yJbTATAMHU SABJISIIOTCH:

1) wWcHoab30BaHUEC YMCHHI W HABBIKOB PA3IMYHBIX BUIOB MO3HABATCIILHOMN JICATEIIBHO-
CTH, TPUMEHEHHUE OCHOBHBIX METOJOB TMO3HAHUA (CUCTEMHO-UH(POPMAIMOHHBIA aHaJu3,
MOJICIIMPOBAHUE) ISl M3YYCHHUS PA3IUUHBIX CTOPOH OKPYKAIOIIeH JeHCTBUTECILHOCTH;

2) WCIOJBb30BAaHUE OCHOBHBIX HMHTCIUICKTYAJIbHBIX OIEpanuii: (GopMyIupoBaHHE TH-
MoTe3, aHajdu3 W CUHTE3, CpaBHEHHE, 00OOIIEHHE, CUCTEMATU3AllMsl, BBIABICHUE MPUYUHHO-
CJIIEICTBEHHBIX CBSI3€M, IOUCK aHAJIOTOB;

3) yMmeHHe reHepHpOBATh UJCH U ONPEACIIATh CPEICTBA, HEOOXOAMMBIC JUISl KX pean3a-
1y,

4) yMeHHE OMpEaeiATh MEAM M 3aJaud JesTeIbHOCTH, BBIOMPATh CPEICTBA pPeajiv-
3allUU 1eJIM Y MPUMEHSITh UX HA MPAKTUKE,

5) wuCnosbp30BaHWE Pa3IUYHBIX HCTOYHUKOB JJIA IMOJYUEHHS XHUMHYECKOW HHMOpMa-
1M, TIOHMMaHWE 3aBUCUMOCTU CcoOAepkaHusi W (OopMbl MpeacTaBlIeHUsT HHPOpPMAIUU OT
1ejged KOMMYHUKAlUMU W ajpecara.

IIpeameTHBbIE pe3ybTATHI JAIOT BO3MOKHOCTh HAYUYHTHCS:

B nosnaBarenbHoO chepe:

- 1aBaTh ONPEACIICHUS] U3YYCHHBIM MOHSITHUSM;

-OMKCHIBATH JIEMOHCTPAIIMOHHBIE U CAMOCTOATENILHO MPOBEACHHBIE HKCIIEPUMEHTHI, UC-
MOJIB3Ys JJIS1 3TOTO €CTECTBEHHBIN (PYCCKUM, POTHOMN) SI3BIK U SI3bIK XUMHH;

-OMKCHIBATh U Pa3inyaTh U3yYEHHBIE KJIACChI HEOPraHUYECKUX M OPraHUYECKUX COEMIH-
HEHUM, XUMUYECKUE PEAKIIUH;

- KITacCU(PUITMPOBATH U3YYCHHBIC OOBEKTHI U SBIICHUS;

-HaOII0]aTh JIEMOHCTPUPYEMbIE U CAMOCTOSTEIHLHO TPOBOJIUMBIC OTMBITH XUMHUYECKHE
peaKkIuy, MPOTEKAIOIINE B IPUPOJIC U OBITY;

- JIeJaTh BBIBOJBI U YMO3AKIIFOUEHUSI U3 HAOIIOJCHUM, U3YYEHHBIX XUMUUYECKUX 3aKOHO-
MEPHOCTEM, MPOTHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIIECTB 110 AHAJOTMUA CO CBOWCTBAMHU
W3Y4YCHHBIX;

-CTPYKTYPUPOBATh U3yUYCHHBI MaTepHa,

-UHTEPIPETUPOBATH XUMUYECKYIO HH(POPMAIIUIO, MTOJIYYCHHYIO U3 IPYTHX UCTOYHUKOB;

Ilocne uM3ydyeHHMs] JAHHOTO JJEKTHBHOIO KYypca NpeAMeTHbIe Pe3yJabTaThbl JAI0T
BO3MOKHOCTb HAYYNTHCH

- JaBaTh ONPEJIENICHUS OCHOBHBIM MOHSITHUSIM;

- JOKa3bIBATh TEOPHUIO CTPOEHUSI OPraHUYECKUX COECTUHEHUN;

- BBISIBIISITh TIPUYMHBI MHOTOOOpa3Hs YriepOIAHBIX COSAMHCHHN (TOMOJIOTHS, W30-
Mepus);

- OTIPEACIATh: BAaJCHTHBIC COCTOSIHHS aToMa Yriepoja; BUIBI CBs3HM (OAMHAPHYIO,



JBOWHYIO, TPOHHYIO); BakKHEHIINE (YHKIIMOHATBLHBIC TPYIIIbI OPraHUYECKUX BEIIECTB; HOMEH-
KJIATYpPY OCHOBHBIX MPEACTABUTEJEH T'PYI OPraHMYECKUX BEIIECTB; OCHOBHBIE CBOMCTBA Be-
IIECTB, 0OYCIIOBIIEHHBIE CTPOCHUEM MX MOJIEKYJI.

IHocsie u3y4eHus JaHHOTO JJIEKTHBHOI0 KypCa y4alluecs HAy4aTcs:

- Pa3bACHATH Ha MpUMEpax MPUUYMHBI MHOrOOOpa3usi OpraHMYeCKUX BEIIEeCTB, Ma-
TEpUAIIBHOE €AMHCTBO M B3aMMOCBSI3b OPraHUYECKUX BEILECTB, IPUUYMHHO-CIECICTBEHHYIO 3a-
BUCHUMOCTb MEXKJy COCTaBOM, CTPOCHHEM, CBOMCTBAMH M MPAKTUYECKUM HCIIOJIb30BaHUEM Be-
LIECTB;

- COCTaBJIATh YPABHEHUSI XUMUYECKUX PEAKIIUM, MOJITBEPKIAIONINE CBOMCTBA HU3Y-
YEHHBIX OPraHUYECKHUX BEIIECTB, UX TEHETUUYECKYIO CBSI3b;

-pemaTh pacdeTHbIE 3a7]a9d Ha BBIBOJ MOJIEKYISIPHBIX (DOPMYJT OPraHUYECKUX BEIIECCTB
Pa3TUYHBIX TOMOJIOTHYECKHUX PSIOB.

IIporpamma 3j1eKTUBHOIO Kypca «Teoperndyeckue 0OCHOBbI OPraHUYECKOM XUMMID).

Brenenue (1 1)

Llenu u 3ajaum Kypca, €ro CTpyKTypa.

Tema 1 Teopusi cTpoeHuUsI OpraHUYECKUX coeqnHeHui (7 1)

Crtpoenus aToma yriiepoja B HOPMAJIbHOM U BO30YXKJIEHHOM COCTOSIHUSIX. DJIEKTPOHHBIC
U DJIEKTPOHHO-Tpaduueckue Gopmyibl aToMa yriiepoa.

['uGpuauzamnus opoburaneit Ha mpuMepe aroma yriaepoja. Buasl rubpunuzammu. ['eomer-
pHUsl MOJIEKYJT PACCMOTPEHHBIX BEIIECTB U XapAKTEPUCTHKA BHUJIOB KOBAJICHTHOM CBS3U B HUX:
HaIpaBJICHHOCTh, IJIMHA, DHEPTUS U KPATHOCTh YIJIEPOJ - YIIIEpOAHBIX CBsizei. OcoOble BUIbI
CBSI3U B OPTAaHUYECKHUX BEIIECTBAX: G — CBSI3b U T — CBA3b.

Teopus ctpoeHust opranndyeckux coequnenni A.M. bytiepoBa. OCHOBHbBIE MOJIOKECHUS
TEOPUHU CTPOCHUS OPTraHUYECKUX COCTMHEHUMU.

Knaccudukaiusi, HOMeHKIIaTypa Oopranudeckux BemiectB. M3omepus. M3omepsl. Anro-
PUTM pEIlIeHKE 3a]1a4y Ha BBIBOJI (DOPMYIT BEIIECTB IO MACCOBBIM JIOJISIM 3JIEMEHTOB.

Tema 2 Yraesogopoabl.(5 u).

Anxansl. [ukmoankanbl. AnkeHbl. AnkuHbL. OCOOEHHOCTH CTPOSHHUS MOJICKYJI BEIISCTB
JTAHHBIX TOMOJIOTUYECKUX PSJIOB M UX CBOMCTB, OOYCIIOBIIEHHBIX 3TUM CTpOeHUEM. B3anmmHoe
BIIUSIHAE aTOMOB B MOJIEKYJIaX YTJIEBOJIOPOOB, 0OYCIOBIICHHOE HAIMYMEM B MOJIEKYylaxX Kpart-
HBIX CBsI3e U 00Jiee AIIEKTPOOTPUIIATETIHHBIX JJIEMEHTOB.

Pemenue 3amau Ha HaXOXICHUS MOJICKYJSIPHBIX (POPMYJT OpPraHMYECKHX BEIIECTB IIO
MPOAYKTaM CTrOpPaHHUSI.

Tema 3 ApomaTuyeckue yrijieBoaopoas (3 u).

bensoun. [IpousBoanbie OeH301a. OpPUEHTAHTHI IEPBOTO POJIa U B3aUMHOEC BIIMSIHUE aTO-
MOB JIpYT Ha Jpyra B MOJICKYJIe TOJyoJia. [ eHeTn4yeckast CBs3b yIIIeBOAOPOIOB.

Pemenne pacueTHbIX 3a1a4.

Tema 4 kucjaopoaocoaep:kamme opranuvdeckue BemecTsa. (7 4).

Kucnopojconepxamniye opraHudeckre BemiecTBa. OyHKIIMOHAIBHBIC TPYMIbl (THIPOK-
corpyria, KapOOHHIbHAs, KapOOKCHIIbHAs ). B3anMHOE BIIMSIHIE aTOMOB B MOJICKYJIaX OpraHH-
YECKUX BEUICCTB, COACPKAIIUX KHCIOPOJI.

Cruptel. [IpenenbHbie, HenpeenbHbIE W apoMaTHYecKue chupthl. [IpocThie 3¢duph.



Kap6OHI/IJIBHBIC COCAMHECHUA — aJIbACTHUABI U KETOHBI.

HpCILGJIBHBIG Kap60HOBI>Ie KHUCJIOTHI. CTpOGHI/Ie MOJICKYII. BzaunMmHO€ BIMsSHHE aTOMOB B
MOJICKYJIaX KHUCJIOT U CBOﬁCTBa, 06YCJ'IOBJ'ICHHI>IC O9THUM BJIMSAHHUCM.

HereI[CJIBHLIC, ABYXOCHOBHBIC U dPpOMATHYCCKHUC KUCJIIOTHI.

33.,[[3.‘11/1 Ha BbBIBOJ MOJICKYJIAPHBIX (bOpMy.TI OPraHU4ICCKNX BCIICCTB, COACPKAIIUX KHC-
Jopod. 33,,[[3‘-11/1 Ha I'CHCTHUYCCKYIO CBA3b Kap60HOBI)IX KHUCJIOT C OPraHN4CcCKUMH BCUICCTBAMU
APYIuXx roMOJIOTHYCCKUX PAOO0B.

Tema 5 Buonosumepsl. (4 4). Cnoxubie 3pupsl. XKupbl. YTIeBOIHI.
Pemenne pacueTHbIx 3a1ay.

Tema 6 A3oTocoaep:kalue oprannyeckue Bemecrsa (4 4).

Amunabl. OCHOBHOCTH aMHHOB, OOYCIIOBJICHHAs OCOOBIM CTPOCHHEM AaMHHOTPYIIIIHI.
AMUHOKHUCIIOTH — AM(OTEpHBIE OpraHuYecKUe COSAMHCHUS. B3anMHOe BIHMSIHIE TBYX

(GYHKIIMOHATBHBIX TPYIII IPYT HA Apyra.

benku kak nmpupoaHbie moauMepsl. [IpocTpaHCTBEHHBIE CTPYKTYPHI OeKa.

Pemnrenne pacueTHBIX 3a/1a4 Ha BBIBOJI MOJIEKYISPHBIX (OPMYI OPTaHMUECKUX BEIIECTB,
COJIep KAaIuX a3oT.

Tema 7 (3 4u). Xumust B )KH3HH YCIOBEKA.
Xumudeckas 3kojorus. TabakoKypeHrne H HAPKOMAHHUS — yrpo3a KU3HH YeI0BEKa.



TemaTuyeckoe MIIAHUPOBAHME MO YJIEKTHBHOMY KYpCY
«Tpynnbie Bonpochbl oprannyeckoi xumumn» 10 k1.

Tema

Ko n-Bo
Jac OB

OcHOBHBIE BUObI ACATCIIBHOCTH

[Ipume-
YaHHe

BBenenue

1a

XapakTepu3yroT, UTO U KaK M3y4aeT OpraHuyecKast XMMHUSL.
OnpenensiTb KaUeCTBEHHBIN COCTAaB U CTPOEHUE OPraHUYECKUX
BEILIECTB.

Tema 1 Teopus
CTPOEHUs1 Opra-
HUYECKHX CO-
eMHEeHUI .

Ta

Ha3zbiBaTh U OOBSCHATH N3YUEHHBIE MTOJIOKEHUS TEOPUN XUMU-
yeckoro crpoenus byrieposa.

OnpenensaTs KaueCTBEHHBIN COCTaB U CTPOCHUE OPTaHUYECKUX
BCIICCTB. CTpOI/ITB HN30MCPLI U HAa3bIBATh UX. Paznuuars noud-
TUSL «BAJICHTHOCTb» U «CTENEHb OKUCIEHUs». OObIACHATD SB-
JICHUC U30MCPUHN U B3AUMHOC BJIMAHHUEC aTOMOB B MOJICKYIJIC.
YMeTb 10 CTPOEHUIO BELIECTB ONPEAEIIATh UX CBOMCTBA U
Kiaccel BeniecTB. KinmaccudunupoBats BemiecTBa. Moaenupo-
BaTh CTPOEHUE MPOCTHIX MOJEKYI.

Tema 2 YrieBo-
JAOPOJBI.

54

N3y4uTh CTpOCHHE U CBOMCTBA NPEACIIBHBIX, HENPEACIbHBIX
YIJIEBOIOPOJOB.

BreiBoauTh xuMuueckue (GopmMysibl BEIIECTB HA OCHOBE pacye-
TOB MX MacCOBBIX JIOJIEH.

OcymecTBIATh FTEHETUUECKYIO CBSI3b MEXK/Y KJlaccaMu yriie-
BOZ0pOJI0B. [IpaBuiIbHO HCNIOIB30BATh XUMUYECKYI0 TEPMUHO-
JIOTHIO U CUMBOJIMKY. YMETh CTPYKTYpUPOBaTh yueOHBINH Ma-
TepuaJl , BBIACIATH [NIABHOE B TEKCTE ,IPAaMOTHO (OPMYIUPO-
BaTh BOIPOCHI, NEPEBOAUTH OJUH BUJ MHPOPMAIMH B IPYTOM.

Tema 3 Apoma-
TH YeCKHe yI-
JIEBOIOPO/IbI

3yq

N3yuuth CTpOECHHE U CBOWCTBA APOMATHYECKHX YIIIEBOJOPO-
JI0B.

OcCy1mecTBIATh TEHETHYECKYIO CBSA3b MEXy KJIACCaMHU yrle-
BOJOPOAOB. IIpaBMIIBHO UCIIOIB30BATE XUMUYECKYIO TEPMHUHO-
JIOTHIO U CUMBOJIMKY. YMETh CTPYKTYpPUPOBaTh Y4€OHBIN Ma-
TepuaJl , BBIACIATH [NIABHOE B TEKCTE ,IPaMOTHO (OPMYIUPO-
BaTh BOIPOCHI, NEPEBOAUTDH OJIMH BUJ MH(POPMALIUU B JPYTOil.

Tema 4 Kucio-
poaocoaepxka-

e OpraHuye-
CKHe BellecTBa.

Ta

N3y4uTh CTpOCHHE MOJIEKYI IIPEAEIBHBIX OJJHOATOMHBIX U
MHOTOATOMHBIX CITUPTOB, aJIbJIETH/I0B, KETOHOB, KAPOOHOBBIX
KHCJIOT, aQ30TOCOAEPKAIINX OPT.BELI-B. Y METh pa3inyaTh UX
(byHKIIMOHAIbHBIE IpyIbL. 3MeHeHne pu3nuecKux CBOMCTB B
romoJjiornyeckux psaax. I[lonydenne cnmpros. [Ipumenenne
U3Y4ECHHBIX BellecTB. Ha OCHOBE XUMHUYECKUX CBOWCTB OCY-
LIECTBJIATH LEMOYKH ITPEBPAIICHHUIN U3y4aeMbIX KIaCCOB Be-

Tema 5
Buonoaume-
pPbI.

4q

Pa3nuuats TEpMUHBL. MOHOMED, TIOJIUMEP, CTPYKTYPHOE
3BEHO, CTEIEHb MTOJUMEPHU3ALNH, TIOJUKOH ICHCALIHS.
3HaTh MOJIy4e€HUE, OCHOBHBIE TOTPEOUTEIHCKIE CBOICTBA
Y IPUMEHEHUE CMOJI, Kay4yKOB, PE3UHBI, MOJIUIQUPHBIX
BOJIOKOH. [cciienoBaTh CBOMCTBA U3y4aeMbIX BEILIECTB.




Tema 6 AzoTo-
cojiep:Kkaiiue
opraHnyeckKue
BellleCTBA

4q

MN3yunuth cTpoeHre MOJIEKYI a30TOCOAEpKAIIUX OPr. Be-
[IeCTB. YMETh pa3nuyarh ux GyHKIUOHATBHBIE TPYIIIHL.
N3menenne Gpu3nIecKuX CBOMCTB B TOMOJIOTHYECKUX PSAAX.
[IpumeneHne n3ydeHHbIX BenlecTB. Ha OCHOBE XUMHUUYECKUX
CBOMCTB OCYIIECTBIIATH LIEMOYKH IPEBPALCHUN U3ydaeMbIX
KJIACCOB BEILIECTB 10 CPEACTBAM XMMHUUYECKUX peakumii. Hc-
M0JIb30BaTh UHTEIUIEKTYaIbHbIE ONIEPALIUN: AHAJIU3 U CHH-
T3, CpaBHEHHUE, 0000IICHIE, BHISBICHHE IPUYUHHO CIICI-
CTBEHHBIX CBSI3€H B CTPOCHUU OPraHUYECKUX COCAMHECHUHN U
HMX CBOMCTB.

Tema 7 Xumus 3yq HccnenoBaTh CBOMCTBA U3y4aeMbIX BEIIECTB, HX POJIb B

B JKH3HHU YeJIO- KU3HENEATEIILHOCTH YetoBeka HabmronaTe 1 caMoCTOSI-

Beka. Xumu4e- TEJIBHO MPOBOJMUTH OMBITHI C BelllecTBaMU. Pa3BuBaTh 10-

CKas1 DKOJIOTHSL. TpeOHOCTh BECTH JUAJIOT, BHICIYIIUBATh MHEHUE OTIIIO-
HEHTa, y4aCTBOBATh B JUCKYCCUH. [ OTOBUTH Mpe3eHTa-
T A CITIINTIE2ARATL AUUTANLIAT NACYNCLT

HTOT0 344




KanengapHo-temaTH4eckoe NJiaHUPOBaHUE

Ne 3ans- | [ara mo HMara no Tema 3ansTusA
THSA IVIAHY dakry
BBenenue B oprannueckyro xumuio (luaca)
1. \ UTo 1 KaKk M3ydaeT OpraHuyeckasi XUMHUsI.
Tema 1 Teopusi cTpoeHUs1 OPraHNYECKUX COeTHHEHH . 7.

2 Hcropus 3apokieHns U pa3BUTHS OPraHUYECKON XUMUMU.

3 CoBpeMeHHbIE MTPEACTABICHHS O CTPOCHUHM OPIraHUYECKUX CO-
enuHeHni. JXXKu3Hb, HaydHas M 0OLIECTBEHHAS IESTEILHOCTh
A.M. byrneposa.

4 Kiaccugukanus, HOMEHKIIaTypa OpraHUYeCKUX COeIMHEHU.

S N30oMepust opraHudecKux COeAMHEHUH.

6 Pemenue 3a1ay Ha BbIBO (POPMYIT BEIIECTB IO MaCCOBBIM
JIOJISIM DJIEMEHTOB

7 PacuerHble 3a1aun Ha BBIBOJ (POPMYIT OPraHUYECKUX
COCIMHEHUH 110 ITPOJLYKTaM CIrOPAHHSL.

8 Pacuernple 3a1aun Ha BEIBOJ (HOPMYIT OpPraHUYECKIX
COCIMHEHUH 110 ITPOJAYKTaM CrOPAHHSL.

Tema 2 YraeBogopoast.(5 u).

9 [IpenenbHbIe YTIEBOAOPOIbI (AJTKAHBI)

10 HenpenenbHble yrieBoaopoabl. AJKEHBI.

11 HenpenenbHble yriieBoaopoibl. AJTKHHBI.

12 HenpenenbHble yriieBogopoabl. AJIKaJaueHBbI.

13 PacuerHble 3a1aun Ha BBIBOJ (POPMYIT OPraHUYECKUX
COEIMHEHU YTII€BOA0PO/IOB..

Tema 3 ApomaTuueckue yrieBoaopoasi (3 ).

14 OpueHTupyloliee AeMCTBUE 3aMeCTUTENeH B OEH30JIbHOM
KoJIblle (OPHEHTAHTHI IEPBOTO U BTOPOTO POJIA)

15 I'enernyeckas CBsI3b YIJI€BOJIOPOJOB

16 Pemenue pacueTHbIx 3a7a4.

Tema 4 kuca0poaOCOAEpKALIME OPraHnYecKue BemecTna. (7 4).

17 Cruprtsl. [Ipon3BoACTBO MeTaHOIa U 3TaHOJIa. CIIUPTHI B KU3HU
yenoBeka. CIUpTsI ¥ 310pOBbE

18 Perienne pacueTHbIX 3a71a4 U OCYIECTBICHHUE LIEMIOYEK Ipe-
BpALLCHUH.

19 Anbaerunbl U KeToHbl. CBOMCTBA U TIOJTydCHHUE.

20 KapOoHoBbIe KMCIAOTHI. [IpOHU3BOACTBO YKCYCHOM KHCIOTHIL.

21 Kpatkue cBefeHHst 0 HEKOTOPBIX IBYXOCHOBHBIX, apOMaTHye-
CKHX U MPOYUX KApOOHOBBIX KUCIOTAX.

22 I'enernyeckas CBsI3b MEXAY Pa3HbIMU KJIaCCaMU OpPraHUYECKHX
COEIUHEHU.

23 3amaun Ha BBIBOJ MOJICKYISPHBIX (POPMYT OPraHUYeCcKuX Be-
LIECTB, COJIEPKAIIUX KHCIOPOT

Tema 5 Buonoaumepsl. (4 1).
24 Crnoxuble 3¢upbl




25

>KI/IpI:I B )KXM3HHU YCJIOBCKA U 4YCJIOBCUYCCTBA

26 VYrnesoasl. Kparkue cBeieHNss 0 HEKOTOPBIX MOHO- M OJIMIOCa-
Xapuaax

27 Pemenue pacueTHsIX 3a7au.

Tema 6 A3oTocoaep:kalue opraHuveckue Bemiectna (4 4).

28 Pacnpoctpanenne aMUHOKHCIIOT B IPUPOJIC, UX IPHMEHEHHE.

29 [MenTuap! 1 monunentuapl. Haxoxaenue B mpupoje u O1omo-
THYecKasi poib.

30 HyknenHoBbIe KHCIOTHI U UX OMOJIOTHYECKas poiib. Pemenue
KOMOMHHPOBAHHBIX 33134

31 TecToBBIif KOHTPOJIB.

Tema 7 (3 u). XuMus B )KU3HU YeTOBEKA. XUMHUUECKAsT SKOJIOTHSI.

32 TabakokypeHus: 1 HAPKOMaHUS — YTPO3a KU3HH YEIOBEKa

33 XMMHYecKasi SKOJIOTUS B CUCTEME IKOJIOTUYECKON HAYKH.

34 VYT11eB0I0pPOIBI, BPEIHBIE IS 3/I0POBbS YEIOBEKA U OKPYKaro-

men cpeipl.




