MHHHCTEPCTBO NMPOCBEMIEHNS POCCHICKON ®EAEPALIMN

Ynpaeiesne obpazosanuz i Hayxs Juneuxoit ob61acTH

Otaen ofpazopayis aaMnnueTpawin DpRIHACKOrO MYHHRIINATLHONO paifons

FACCMOTIERD

MO SHMTEOOH e TeCTREHNC-
MOTEMETHHECKOO

L

e d
i

& Pocossaa [ M

MNpoTokan W
OF «20u gerveTn 2022r

Juneuxoit ofracT

MBOY COlLLI ¢. [Texanoso

Ay
F ',‘ /..‘ : e *
COrMACORAHO VTREPR A
FANRCTHTENE THPEKTOPA ApesTopNEQY COUke,
§ “|l':é:.?'.r‘ “
_Puef- BoomED. SR EX S W A TARE S

L

s B F 7_'»'." 3
Hporraman Ne [paray Ne 4 sl "!D‘“”" J
: : ian N s ¥ s " .
ot 9 crmvaTn 22 0‘\-;;:'.;-.._“.‘- '5 )
SR

Enena WenTtun
O=MBOY COLl c.

Enena WenTtunn MNnexaHoso, CN=EneHa
WenTun,

E=plehanovol@list.ru
PABOYASI MPOFPAMMA

yyeOHOro npeaMera

AN IMPAD

s 10-17 kraccor (baaoasiil yposens ) cpeanero obutero odpasosaHis

na 2022-2023 yyebumiii roa

Cocrasnrens: Poroxxusa Nununa Measiosna

VINTEAL XHMH

¢. Mexanopo, 2022




AHHOTAIMA K padoyeld mporpamMmMe no XuMuu (0a30BbIH YPOBEHD)

(mpujoxenue paszaeaa 2.2 k OOII OO0 MBOY COII c.Il.iexanoBo)

Y4eOHblii NpeaMeT

Xumus

HanmenoBanue padoueit
NPOrpaMMbl

Pabouas nporpamma no xumuu 10-11 xkmacc ®I'OC COO

CocraBuresu padoueii
NMPOrpamMMbl

VYuurens xumun Poroxkuna I'.11.

YMK

O.C. T'abpuensn, «Xumus. 10 kmacc. ba3oBelii ypOBEHBY.
O.C. l'abpuensia, «Xumust. 11 kiacc. ba3oBelii ypoBEHbY.

Koan4yecTBO 4acoB Ha
peajun3anuio y4eoHoi

bazoBbiii ypoBenb 10 ki1 1 yac B Henemnto, 34 yaca. 11 kimacc —
1 yac B Henenro, 33 vaca. Becero 67 dac.

MPOrpamMMblI
Henn, 3anaun padoueit B cucreme oOpazoBaHus XUMHUS KaK y4eOHBIH MpeaMeT
NMPOrpamMMblI 3aHUMAaeT Ba)KHOE MECTO B MIO3HAHUH 3aKOHOB ITPUPO/IBI,

(hopMHUpPOBaHUY HAYYHOW KAPTHHBI MUPA, XUMHUYECKOH
I'PaMOTHOCTH, HEOOXOAUMOM Il HOBCEAHEBHOM KU3HH,
HaBBIKOB 3/I0POBOTO M O€30IaCHOTO ISl YeJIOBEKa U
OKpy’KaroIel ero cpesipl 00pasa *HU3HH, a TAK)KE B BOCIUTAHUU
HKOJIOTUYECKOH KYIbTYphI, (POPMUPOBAHUN COOCTBEHHOU
MO3UIIMU IO OTHOLICHUIO K XMMHUYECKON HH(popMaru,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB. Y CIIEIIHOCTh U3y4EHUs
y4eOHOT0 MpeIMeTa CBA3aHa C OBJIAJICHUEM OCHOBHBIMU
MOHATUSIMU XUMUH, HAYYHBIMH (aKkTaMu, 3aKOHAMU, TEOPUSIMH,
IIPUMEHEHUEM IIOJTyYEHHBIX 3HAaHUM IIPU PELIEHUN
MIPAaKTHUYECKUX 3a/1a4.

enn nporpammsl:

O06o00uieHne, cucTeMaTu3alusl pacuIiMpeHre 3HaHWH O
XUMHAYECKHX 00BEKTax, MpoIeccax, IBICHUsX,
3aKOHOMEPHOCTSIX;

CoBepIIICeHCTBOBAaHUE OIIBITA NCTIOIH30BAHUS XUMHUIECKUX
METOZIOB ISl U3YYEeHUsI HayKH, ONMCaHHE XMMUYECKHUX
IIPOLIECCOB, IPOBEACHNUE JKCIIEPUMEHTOB;
®opMHUpOBaHUE OCHOB 3KOJOTMYECKONW IPaMOTHOCTH:
CTIIOCOOHOCTH OIICHUBATh TOCIIEICTBUS ESTEITLHOCTH
YeJI0BEeKa B IPUPOJIE.

OgBnanenue npueMaMu paboThl ¢ HHPOpMaLHEeH XUMHUECKOTO
CoJIep KaHus, MPE/ICTABICHHON B Pa3HbIX opMax;
Coznanue ocHOBBI 15t GOPMUPOBAHUS HHTEPECA K
JanbHEeHIeMy pacIupEeHUIO U YTIyOJIeHUI0 XUMHUYECKUX
3HAHHU.

Kpurepun u HOpMBI OLIEHKH. OrneHka yCcTHOTO OTBETA.
Onenka «5» cTaBuTcs B ciiyyae: 1) 3HaHUs, TOHUMaHUS
oOyuaroluMucs Bcero o0bEmMa MporpaMMHOro MaTepuana. 2)
YMEHUS BBIICATH IJIaBHbIE MTOJIOKEHHS B N3y4aeMOM
Marepuaie, Ha OCHOBaHUH ()aKTOB M MPUMEPOB; 000011aTh,
JIeNaTh BBIBOJIbI, YCTAHABINBATh MEXKIIPEIMETHbIE U
BHYTPHIIPEIMETHBIE CBSI3H; TBOPYECKU IPUMEHSThH
IIOJIyYCHHBIC 3HAaHUS B HE3HAKOMOM CUTYallUH. 3)
OTCYTCTBHE OIIMOOK U HEJJOUETOB IPU BOCHIPOU3BEAECHUU
M3Y4EeHHOT'0 MaTepuaia, Ipy YCTHBIX OTBETaX YCTPaHEHUE




OTJICIbHBIX HETOUHOCTEH C TOMOIIbIO TOMOTHUTENbHBIX
BOIIPOCOB YUUTEJISA, COOJIIOICHUE KYJIbTYPhl YCTHON PEyH.
Onenka «4» crtaBuTcs B ciiydae: 1) 3HaHHE BCEro U3Yy4€HHOTO
MaTepHuasa; 2) yMEHUI BBIICIATH TJIaBHBIC TTOJIOKEHUS B
M3y4aeMOM MaTepuale, Ha OCHOBaHHH (PaKTOB U IPUMEPOB
0000111aTh, J1eJIaTh BHIBOJIbI, yCTAaHABIUBATD
BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHSTH IMOTYYECHHbIC 3HAHUS Ha
MPaKTUKE. 3) HE3HAYUTEIbHbIC OIMOKHN U HEIOUETHI IPU
BOCIIPOU3BE/IEHUU U3YUYEHHOTO MaTepHasa, CoOII0IeHre
MPaBUJI KYJIBTYpPbl YCTHOM peu.

Onenka «3» cTaBUTCS B Citydae: 1) 3HaHHE M YCBOSHHUE
MaTepHuaja Ha ypOBHE MHHUMAJIbHBIX TPEOOBaHMIA
MIPOrPaMMBbI, 3aTPyJHEHUE MPU CAMOCTOSTEILHOM
BOCIIPOU3BEICHIH, HEOOXOIMMOCTh HE3HAYUTEIHHON MOMOIIN
yuuTens. 2) ymeHue paboTaTh Ha ypOBHE BOCIPOU3BENCHUS,
3aTpy/AHEHHE MPH OTBETaX HA BHIOM3MEHEHHBIE BOIIPOCHI.

3) Hanuuue rpyooii omMOKH, HECKOJIBKUX HETPYOBIX MpHU
BOCIIPOM3BEJIEHUU U3YUYEHHOI0 MaTepuasa; HE3HAUUTEIbHOE
HecOOII0ZIeHHEe OCHOBHBIX MPABHII KYJIBTYpPhl YCTHOUM PEUH.
OneHka «2» cTaBUTCS B ciiydyae: 1) 3HaHUE U YCBOCHHE
MaTepuasa Ha YpOBHE HIKE€ MUHUMAJbHBIX TpeOOBaHUI
MPOTpaMMBI, OT/ICJIbHBIEC IPECTABICHNUS 00 N3yYCHHOM
Matepuasue. 2) OTCYTCTBHE YMEHUH paboTaTh Ha YpOBHE
BOCIIPOW3BEICHHSI, 3aTPYIHEHUS] TIPHU OTBETaX Ha CTaHJIAPTHBIC
BOMPOCHI. 3) HaJMUUE HECKOJIBKUX IPYObIX OLIMOOK, OOJIBIIOTO
qrcia HerpyOBIX MPH BOCIIPOU3BENCHUH NU3YUIEHHOTO
MaTepHaa; 3HauuTeJIbHOE HECOOII0IEHUE OCHOBHBIX MTPABUI
KYJIBTYpBI YCTHOU PEYH.

OreHKa caMOCTOSATENbHBIX TUCbMEHHBIX U KOHTPOJIBHBIX
pabor.

OneHka «5» cTaBUTCS,  €CIIH :

1) pabota BhITIONTHEHA 0€3 OMIMOOK U HEJOUYETOB;

2) nomyliieHo He OoJiee OJJHOTO HeJoYeTa.

OrneHka «4» CTaBUTCS, €CIU:

1) paGoTa BhINOTHEHA MMOJHOCTHIO, HO AOMYIIEHO He Oojee
OJTHOU Herpy0oil OIMOKN U OJTHOTO HeloueTa.

2) paGoTa BBINIOJIHEHA MOJHOCTHIO, HO JIOIYIIIEHO He OoJiee
JIBYX HEJ0YETOB.

Ormenka «3» CTaBATCS, €CIIH:

1) npaBUIIbHO BBHIOJIHEHO HE MeHee 68% paboThl WK
JIOTYILIEHO He 0oJiee BYX IpyObIX OIIHOOK;

2) unu He 6osee oAHOI rpy0oii n oHON HErpyOoil OIIMOKHY U
OJIHOTO HEJI0YeTa.

3) wnu He 6osee 2-3 HerpyOBIX OMIMOOK UM OJHON HETpyOou
OIMUOKH B TPEX HETOYETOB.

4) Wy Ipu OTCYTCTBUU OLIMOOK, HO MPH HATUYUH 4-5
HEJ0YETOB.

OueHka «2» CTaBUTCS, €CIU:

1) momyIeHo Yuciio OMMOOK M HEAOUYETOB, MPEBBIMIAIOIINX
HOpMY, TIPH KOTOPOI BBICTABIIAETCS OLICHKA «3».

2) eciy NMPpaBUWJIbHO BBHIMOJIHEHO MEHEE MOJIOBUHBI PaOOTHI.

Ipunoxenune




Kk OOII COO MBOY COII c. I1nexanoso

Pabouasi nporpamma yue6Horo npeamera xumus s 10-11 k. 6a3oBblil ypoBeHb

1. Ilnanupyemble npeaMeTHbIE Pe3yJbTAThI
B pe3yabTare ndydyeHusi y4eOHOro npeaMera « XuMus» Ha ypoBHe CpeHero oduero
o0pa3zoBaHus:

BbinycKHUK Ha 02a30BOM YPOBHE HAYYMTCS:

— noHUMams XAMUYECKYI0 KapTHHY MHpa KaK COCTaBHYIO 4YaCTh LIEIOCT- HOM
HAY4YHOM KapTHHBI MUPA;

— packpvieams Polib XUMHA M XUMHUYECKOTO MPOM3BOJCTBA KaK MPOU3-
BOJIUTEIHLHOM CUJIBI COBPEMEHHOTO 00I1IeCTRA;

— opmynuposame 3HaYCHUE XUMHUM M €€ JOCTHKEHUH B TOBCEIHEBHOM
YKU3HU YEJIOBEKA;

— ycmanagnueams B3aMMOCBSI3U MEKIY XUMHEH U APYTUMH €CTECTBEH-
HbIMU HayKaMUu;

— hopmynrupoeams OCHOBHBIEC TIOJOKEHUS TEOPUH XUMUYECKOTO CTPOE- HUS
OPraHUYECKUX COEMHEHUN U WILTIOCTPUPOBATh UX TIPUMEPAMU M3 Opra- HUYECKOU 1
HEOPTaHUYECKOW XHUMHUU;

— ap2yMeHmuposams YHUBEPCAIbHBIA XapakTep XUMUYECKHX MOHATHIA,
3aKOHOB ¥ TEOPUH A OPraHUYECKON M HEOPTaHNYECKOU XMMHUHU;

— opmynuposame nepuonuueckuii 3akon J[. M. MenzgeneeBa u 3aKkoHO-
MEPHOCTH U3MEHEHHUI B CTPOCHUU U CBOMCTBAX XUMUUECKUX JIEMEHTOB U
00pa3oBaHHBIX MMH BEIIECTB HA OCHOBE MNEPUOAMYECKOM CHCTEMbl Kak TIpa-
(uueckoro 0ToOpaxeHus MEPUOANYECKOTO 3aKOHA,;

— Xapakmepuzoeambsv S- U P-3JEMEHTBI, a TAKXKE KEJIE€30 MO UX MOJIOKE-
HUO B iepuoandeckoii cucreme /. . Menneneena;

— Knaccuguyuposams XAMUYECKUE CBA3M M KPUCTAIMYECKUE PEIIETKH,
O0BSCHATH MEXaHU3MBI UX 00Pa30BaHMS U 00KA3b16AMb SUHYIO TIPUPOTY

XUMHUUYECKUX CBs3€H (KOBAJCHTHOM, MOHHOM, METANIMYECKOM, BOIOPOIHOM);

— 00vsACHAMb TIPUYMHBI MHOTO00pa3us BEUIECTB, MCIONb3YS SBICHUS
HM30MEPUH, TOMOJIOTHH, aJUIOTPOITUY;

— Knaccuguyuposamsy XUMHUUYECKHE PEAKIMU B HEOPTaHMYECKOM W opra-
HUYECKOW XMMHUU 1O Pa3IUYHBIM OCHOBAHUSIM U YCHMAHABIUBAMb CIECIUPUKY
THITOB PEAKIIUI OT 00IIET0 Yepe3 0COOCHHOE K eIMHUYHOMY;

— Xapaxmepu3o06ams THIPOIU3 KaK CrENU(PpUUIHBIN OOMEHHBIN Tpolece U
packpvieams €ro pojib B )KUBOW U HEKUBOU IIPUPOJIE;

— Xapaxmepuzo6ams DIEKTPOIU3 KaK CHeHUPUYHBIA OKUCIUTEIHHO-
BOCCTaHOBHUTEJBHBIN MPOLECC U onpedeismb €ro MpakKTUuecKoe 3HAYCHHUE,

— Xapakmepu306ams KOPPO3UIO METAIJIOB KaK OKUCIUTEIbHO-BOCCTAHO-
BUTEJIbHBIN MPOLECC U npediazams CocoObl 3alUThI OT HEE;

— Knaccuguyupogams HEOPraHUYECKUE M OPraHUYECKUE BELIECTBA;



— Xapakmepuzosams  O0LIME XUMHUYECKHE CBOMCTBA BAKHEWIIMX KIAcCOB
HEOPraHWYEeCKUX M OPTraHMYEeCKHX COEIUHEHUH B IUIaHE OT 00IIero 4yepe3 OCOOCHHOE K
CTMHUYHOMY;

— UCNONb308aMb 3HAKOBYIO CHCTEMY XHMHYECKOTO S3bIKa AN OTOOpaXKeHUs
cocTaBa (XUMU4eckre GopMyJibl) U CBOUCTB (XUMHUUECKUE YPABHEHUS) BEIICCTR;

— Ucnonv3oeamsy TPaBWIA M HOPMBI MEXKIYHAPOTHOM HOMEHKIATYpPhl TS
COCTABIICHHMSI Ha3BaHWH BemecTB 1O (GopMmyldaM U, Ha00OpOT, M COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYJT COEAMHEHHH MO UX HA3BAHUAM;

— 3Hamb  TPUBWANbHBIC HA3BaHUS BAXHEHIINX B  OBITOBOM  OTHOIICHHH
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB;

— Xapakmepuszosamb ~ CBOWCTBA, IMOJYYCHHE M MNPUMEHEHHE BaXHEUIINX
TMpEe/ICTaBUTENECH KJIACCOB OPraHMYECKHX COEIMHEHHH (aJKaHOB, AIKEHOB, AJIKWHOB,
aNmKaJeHOB, AapOMAaTHYECKUX YTIEBOJOPOAOB, CIUPTOB, (PEHOJIOB, AalbJIETUIIOB,
TMpeeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT, CIOXKHBIX 3()UPOB U KUPOB, YIIEBOJIOB,
aMUHOB, aMUHOKHUCIIOT);

— yYCMAaHAasnu6ams 3aBUCHUMOCTb JKOHOMHUKH CTpPaHbl OT JOOBIUM, TpaHC-
TIOPTHPOBKH U TIEPEPabOTKH YTIIEBOJOPOTHOTO ChIPbs (HE(TH U TPUPOJHOTO raza);

— SKCTIIEPUMEHTATBHO  NOO0mEepx#coamy COCTaB M CBOWCTBA  BaKHEHIINX
NPEJICTABUTENICH M3YUYEHHBIX KJIACCOB HEOPTaHMYECKUX M OPraHMYEeCKUX BEIIECTB C
cOOMI0ICHNEM TIPaBUIT TEXHUKH 0€30MacHOCTH Mpu paboTe ¢ XMMUYECKHMHU BEIIECTBAMH
¥ 1a00paTOPHBIM 000PYI0BAHUEM;

— Xapaxmepu3o6ams CKOPOCTb XUMHYECKOM peakiuu U e€ 3aBUCHUMOCTh OT
Pa3IMYHBIX (PAKTOPOB;

— Xapaxmepu3o06ams XUMHUYECKOE PABHOBECHE U €T0 CMEIICHNE B 3aBH- CUMOCTH
OT Pa3IMYHbIX (PAKTOPOB;

— Npou3600ums PacuEThl MO0 XUMUYECKUM (OpMyJaM M YpaBHEHHUSM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIIEHUI MEKY YUaCTHUKAMU XUMUYECKUX PEAKIIHIA;

— cobnodams TPaBUIIa SKOJIOTUUECKOM 0€30MacHOCTH BO B3aMMOOTHOIICHHSAX C
OKpY’KalOIeH Cpesod Mpu OOpallleHHH ¢ XUMUYECKHMMH BEIIECTBAMH, MaTepUalaMd U
TpOIECCaMH.

BoinyckHMK HA 0230BOM yPOBHE MOJYYHMT BO3MOKHOCTh HAYYHTHCSH:

— UCNOAb306aMb METOJBl HAYYHOTO TO3HAHUS TPU BBHIMOJHEHUH TPOEK- TOB H
y4eOHO-HCCIIeI0BATEIBCKUX 33/1ad XUMUUYECKOW TeMaTHKH,

— NPOCHO3UpPOBams CTPOCHWE M CBOWCTBA HE3HAKOMBIX HEOPTaHWYECKUX |
OpraHWYeCKHX BEIIECTB Ha OCHOBE aHamOTWH. I[IporHO3MpOBaTH TEUCHHE XUMHYECKHX
TPOIECCOB B 3aBUCHMOCTH OT YCJIOBUH WX MPOTEKAHUS U MPEJJIaraTh CrocoObl YIpaBIeHUS
STHMH TIPOIIECCaMH;

-YCMAHABIUBAMb 83AUMOCEAZU XUMUU C NPEOMEMAMU 2YMAHUMAPHO20 YUKIA,

-paCKpbl8aAMb  POAb  XUMUYECKUX — 3HAHULL 6  Oyoyweu  NnpaKmuyeckou

oesimenbHOCmU;

-pACKpbIBAMb  POb  XUMUYECKUX 3HAHUL 8 (HOpMUPOBAHUU UHOUBUOYATbHOU

00pa306amMeNbHOU MPAEKMOPUU;

— NpocHO3UpPo8ams  CIIOCOOHOCTh HEOPTraHWYECKUX M OPTaHMUYCCKHX
BEIIECTB MPOSBIATh  OKMCIMTENbHBIC W/WIM BOCCTAHOBHUTEIBHBIE CBOWCTBA C y4ETOM
CTETICHEH OKHMCJICHUS AJIEMEHTOB, UX 00pa3yIoIHNX; apryMEHTHPOBATh ¢TMHCTBOMHUpA
BEIIECTB YCTAHOBJIEHHMEM T'€HETHYECKOW CBS3M MEXKIY HEOPTaHWYeCKUMH W
OpPraHWYEeCKUMH BEIICCTBAMH; BIAJETh XHMHUYCCKHM S3BIKOM JUI1  OOOTAICHHS
CJIOBAapHOTO 3araca W Pa3BUTHUS PEUM; XapaKTEPU30BaTh CTAHOBICHHUE C HAYYHOH
TCOPUHM Ha MPHUMEPE OTKPHITHA MEPUOANYECKOTO 3aKOHA M TEOPHUH XHMHYECKOTO
CTPOCHHS OPTraHMYECKHX BEIIECTB; KPUTHYECKH OMHOCUMbCA K TICEBIOHAYIHON
XUMHYECKON HHPOPMAIIUH, TIOTy4aeMOM 13 Pa3HBIX HICTOYHUKOB,



— noHumame  THO0ANbHbIE NPOONEMbl,  CTOSLIME MEpel  YelOBEUECTBOM
(9KOJIOTMYECKUE, FHEPTETUUECKHE, CHIPLEBBIE), U npediazamy MyTH UX PELICHHs, B TOM
YHCIIE U € IOMOLIBIO XMMHUHU.

2 Conep:xanne yueGHOro npeamera, Kypca (0a3oBblii ypoBeHb).

OOyueHne XMMHH PeaTU3yeTcs MO CIEAYIOUINM pa3aeam:
Tema 1. OcHOBbBI Oprannyeckoii xuMuu. BBegeHue B OpraHn4ecKyr0 XuMHIo.

[Ipenmer opranmdeckoil XxumuH. Teopust cTpoeHus opraHmdeckux coeauHeHuit A.M. bBbytineposa.
OpraHuyeckue BeIIECTBA: INPUPOJAHBIE, HCKYCCTBEHHble W CHHTeTHuYeckue. OCOOEHHOCTH cocTaBa U
CTPOEHUS OPraHMYECKUX BemecTB. Buramusm u ero kpax. [lonsrue 06 yrieBogopoaax.

OCHOBHBIE TIOJIOKEHHSA TEOPUH XUMHUYECKOro crpoeHus byriepoBa. BanentHocts. CTpyKTypHBIE
dbopMyInibl — monHBIE W cokpamiéHabie. [IpocThie (0qMHApHBIC) W KpaTHBIE (IBOWHBIC U TPOWHBIC) CBSI3H.
W3oMmepsl 1 u3oMmepusi. BzanMHoe BiIMssHHE aTOMOB B MOJIEKYJIE.

Jemoncmpayuu. Hexkoropple oOLIME XMMHUYECKHME CBOWCTBA OpPraHMYECKHUX BEIIECTB: UX TOpPEHUE,
IU1aBJeHue U oOyrirBaHue. Mojenu (IapocTep >KHEBbIe U 00BEMHBIE) MOJIEKYJT OPIaHUYECKUX COEAMHEHUM
pa3HbIX KiaccoB. OnpeaeneHne 3EMEHTHOrIO COCTaBa OPraHNYEeCKUX COeIMHEHUIN

Jlabopamopuwie onvimoi. VI3roTOBIECHNE MOJEIIEH OPIrAaHUYECKUX COEAUHEHUN.

Tema 2. Yri1€B0o0POABbI M UX NPUPOAHbIE HCTOYHUKH (12 4)

IIpenenbHbie yriesoaopoabl. Ankanbl. Onpenenenue. ['omonoruueckuil psa ankaHoB M ero oouas
dopmyna. CTpykTypHass u3oMepus yriiepogHoi nenu. Pamamkanel. HomeHkIarypa ankaHoB. XUMHYECKHE
CBOWCTBAa QJIKAHOB: TOpPEHME, PEaKIMM 3aMelleHHs (TaloreHUpOBaHME), PeaKLus pa3jIokKEeHUs MeTaHa,
peaxuus AeTUAPUPOBAHUS ITaHA.

Henpenenbnbie yriaesoaopoabl.AJKeHbl. OTuieH. ['omonorunueckuil psj ankeHos. Homenknatypa.
CrpykrypHas u3omepus. [IpoMbllIIEHHOE NOJyYE€HUE AIKEHOB: KPEKUHI U JIETMJIPUPOBAHUE AJIKAHOB.
Peakuus neruapatanuu  3TaHOJa, Kak J1abOpaTOpHBIA CIOCOO MMOJMYy4YeHMs ATUJICHA. Peakuun
IIPUCOEANHEHUS: THpaTalus, T'MIpPOraJIor€HUPOBAaHUE, TaJOreHUpOBaHMe, Noaumepuszauuu. IlIpaBuio
MapxkoBHukoBa. OKHcIIeHHE aKeHOB.KaueCcTBEHHbIE peaKIIMK Ha HENPEAEIBHBIE YTIIEBOAOPOIBI.

Aaxanuennl. Kayuykmn. Homenxmarypa. ConpspokéHHble nueHbl. byraauen-1,3, uzonpen. Peakuus
JleGeneBa. Peaknum  npucoeaMHEHUs — ankagueHoB. Kaydyku:  HaTypajbHBIM, CHHTETHYECKHE
(OyTanueHoBBIN, N30MPEHOBBIN). Bynkanuzanus kaydyka. Pesuna. D60HHUT.

Aaxnnbl.O0mas XxapakTepucTHKa romosnoruyeckoro psjaa. Crnocodbl 00pa3oBaHus Ha3BaHUN aJKUHOB.
XUMUYECKHE CBOICTBA aleTWIIEHA: TOpPEHHE, pEeakUuu TPUCOECTUHEHMs: THAPOrajloreHUpoBaHUE,
raJjoreHupoBaHue, ruparanus (peakuus Kyueposa), — ero nosyyeHue u npumMeHenue. Bunmixmnopusa u ero
MOJINMEPHU3aLUs B IOJTUXJIOPBUHUI.

Apenbl.beH301, Kak NPENCTaBUTENb aPOMATUYECKUX YIIIEBOAOPOAOB. CTpoeHHEe €ero MOJIEKYNbl U
CBOMCTBA (pU3MYECKHME W XUMHYECKHE CBOWMCTBA: TNOPEHHUE, PEAKIMH 3aMEIIeHHs] — TraJloreHHUpOBaHUE,
HuTpoBaHue. [lonyueHue u npumeHenue OeH3oa.

IIpupoaubiii m mnonyrHblii ra3el.CoctaB mnpupogHoro raza. Ero HaxoxaeHue B IpUpPOJE.
[IpeumymiecTBa NpUPOTHOrO ra3a Kak TOIUIMBA. XUMHUYECKas mepepadoTka MPUPOJHOrO raza: KOHBEpCHs,
nupoan3. CuHTE3-Ta3 U ero NpuMeHEHHUE.

[TonyTHbIe ra3bl, uX coctas. IlepepaboTka MOMyTHOTrO ra3a Ha (pakiuu: Cyxoi ras, mpornaH-0yTaHoBas
CMeCh, Ta30BbIi OCH3HH.

Hedrtr m cnocodbl eé mnepepadorku. CoctaB Heptu u e€ mnepepaboTka: NEperoHKa, KPEKUHT,
pudopmunr. Heprenponyktel 1 ux nonydenue. [loHstue o0 OKTaHOBOM uucie. XUMHUYECKHE CHOCOOBI
MOBBIIIEHUS KauecTBa OCH3UHA.

Kamennblii yroJip u ero nepepadorka. KokcoBaHne KaMeHHOTO yIJisl M €r0 MPOAYKThI: KOKCOBBIN ras,
aMMMavHas BOJla, KAMEHHOYTOJIbHAsl CMOJIa, KOoKc.[ a3udukaiyst KaMeHHOTO YIJIs.

Jemoncmpayuu. I'opeHre NpeaenbHbIX U HENPEAEIbHBIX YIJIEBOAOPOIOB: METaHa, 3TaHA, alleTHUJICHA.
KayecTBeHHBIE peaklMU Ha HEMpeJeNIbHBIE YIIIEBOAOPOAbI: OOECIBEYMBAHME STHICHOM M alleTUJICHOM
pacTBOpOB IepMaHraHata Kajauss M OpoMHON Boabpl. OTHoleHHWE O€H307a K OJTUM OKHCIUTENSIM.
Herunparamus staHoia. l'maponu3 kapOupa kanbimst. Komnekuun «HedTs M HepTenpoayKTh»,
«KaMeHHBIN yroyib ¥ MPOAYKTHI €ro nepepadoTkmny, «Kayaykn». Kaprta mone3nsix uckonaeMoix PO.

Jlabopamopnuie onvimor. OOHapYyKEHNE POITYKTOB TOpEeHUs cBeul. VccnenoBaHue CBOMCTB KayuyKOB.
Tema 3. ®yHKUMOHAJbHBIE IPOU3BOIHbIE YIJI€BOAOPOI0B (8 1)



Onnoatomuble cnupthbl. Onpenenenue. OyHKUMOHANIbHAA TUIPOKCWIbHAA rpynmna. ['omonornyeckui
PSI TPeNeNbHBIX OJHOATOMHBIX CIUPTOB. M3oMepus monokeHus (pyHKIHOHAIBLHOUN Tpymibl. Bomopoanas
CBsI3b. XMMHUUYECKHE CBOWCTBA CIUPTOB. AlbIeTHAHAs Tpynma. Peakuus sTepudukanm, cioxabie 3QUpsbl.
[Ipumenenue cuupToB. leiCTBHE METUIIOBOTIO U 3THJIOBOTO CIIMPTOB HA OPTaHU3M YEJIOBEKA.

MHoroaroMHble CHMPTBHI. OTWICHIJIUMKOIb, KakK IPEICTABUTENIb JBYXAaTOMHBIX M TIJIMIEPHUH, Kak
MpeACTaBUTENb TPEXAaTOMHBIX cUpTOB. KauecTBeHHast peakiysi HA MHOTOATOMHbBIEC CIIMPTHI, UX CBOMCTBA,
nosiyueHue u npumeHenue. [lonstue 06 antudpuszax.

®enoa. CtpoeHue, MoxydyeHue, CBOMCTBa U npuMeHeHune ¢eHona. KauecTBeHHbIe peakiuu Ha (EeHOI.
B3aumnoe BiusiHHE aTOMOB B MOJIEKYJie eHOoMa.

Anbaeruabl U KetoHbl.Dopmanbaeru U aneTaabIerull, Kak MpPeJCTaBUTEIN albJCTUIOB, COCTaB UX
Mosiekynn. DyHKIHMOHaNbHAs KapOoHWibHas rpynna. KauecTBeHHble peakuuu Ha aibaeruibl. CBoHCTBa,
MOJIydeHWe W TpUMeHeHue ¢GopManpAerua W aleTalblernaa. Peaknuu TMOJMKOHICHCAIIUU IS
dbopmanbaeruaa. [lonstue o keToHax Ha mpUMepE alleToHa.

Kap6oHoBble KHCJIOTBI.[OMOJOTHUECKUN pPsii TPEACTbHBIX OIHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XKupnsie kapOOHOBBIE KUCIOTHL. XUMHUYECKHE CBOWCTBA KapOOHOBBIX KUCIOT. [lomyueHue u npumeHeHue
MYPaBbUHOM U YKCYCHOU KHUCJIOT.

Caoxubie 3¢upsbl. Kupsbl. Peakuus stepuduxarnuu. Crnoxsbsie 3gupsl. Kupbl, ©X cocTaB U THAPOIU3
(KUCTOTHBIN U 1IesI0YHOM). Mblia. ['uipupoBaHue KUpoB.

Tema 4. IlompyHKIIHOHAIBbHBIC COeIMHEHHA. YTJIeBOAbL. YTIeBOAbl. MoHOcaxapuabl. ['moko3a Kak
anpaerugocnupt. Copobut. Momounokucioe u ciuproBoe Opoxkenne. dorocuntes. ducaxapuapl. Caxapo3sa.
[Tonucaxapuasl: Kpaxmai, HEJUI0J03a . AMHHOKHUCJIOTBI. AMUHOKUCIIOTBI, COCTaB UX MOJIEKYJ U CBOWCTBA,
KaKk aM(pOTEpHBIX OPTaHWYCCKUX COCAMHCHUU. [ HMIMH, KaK TpPeNCTaBUTENh aMUHOKHUCIOT. [lomydeHue
MOJIMIETUIOB peakuuen noaukonaeHcanuu. [lonsatue o nenTuaHoN cBsi3u. AMHHBI. AMUHOTpyHa. AMUHBI
npeAesbHbIe U apoMatuueckue. AHmwinH. [lonyyenne amunoB. Peakiust 3unnHa. XUMUYECKHUE CBOMCTBA U
MIPUMEHEHHUE aMUHOB.

Beaxn. Crpoenue Moiiekyn O€NKOB: NMEpBUYHAs, BTOPUYHAS U TPETUYHAs CTPYKTypbl. KauecTBeHHbIE
peakuuu Ha OelKu, UX TUAPOJIN3, IeHaTypalus U OMoJornyecKkue QyHKIUH.

Jemoncmpayuu. IlonmyyeHue anpJerufioB OKHCICHMEM coupToB. KadecTBeHHass peakius Ha
MHOT0aTOMHBIE€ CIIMUPTHL. 3aBUCUMOCTHPACTBOPUMOCTH (PeHOIa B BOJIE OT TeMIeparypbl. Bzaumopeiictue ¢
O6pomHoii Bojoi u xyopunom sxene3a(lll), kak kauecTBeHHbIE peaknMu Ha QeHos. Peakuuu cepeGpsHOTO
3epKajia U CO CBEXeNoaydyeHHbIM rujpokcuioM meau(ll) mpu HarpeBaHuM, Kak KaueCTBEHHbIE pEaKIMy Ha
anpaeruapl. OOpa3lbl MypaBbUHOW, YKCYCHOM, MaJbMUTHHOBOH U CTEapMHOBOM KHCIOT M UX
pacTBOPUMOCTD B BOZI€. AJIbJAETUAHBIE CBOMCTBA U CBOMICTBA MHOI'OATOMHBIX CIIUPTOB IUIFOKO3bI B PEAKIIUH C
ruapokcuaom menu(ll). Unentudukanus kpaxmana. KauecTBeHHbIe peakiuu Ha OSIKH.

Jlabopamopnsie onvtmpl.CpaBHEHNE CKOPOCTH UCHIAPEHHUS BOJIbI M ATaHOJa. PacTBOpUMOCTD TIMIEprHA
B BOJIe. XMMHMUYECKHAE CBOMCTBA YKCYCHOM KHUCIOTBI. OIpeneneHue HenpeaeabHOCTH PaCTUTENIBHOIO Macia.
Wnentudukanus kpaxmana B HEKOTOPBIX MPOAYKTax NMuTaHus. M3roToBieHHE KpaxMallbHOTO KieWcrepa.
N3roroBnenune Mozenel MoJaeKysl aMuHOB. I3roToBiI€HNE MOJENIN MOJIEKYIIbI TIIUIMHA.

Ilpakmuueckan paboma.Vlnentudukanys opraHUueCKUX COCTUHEHHMH.

Tema 5. Xumus u ku3Hb (5 4)

Bbuorexnosorusi. Ilepuonst e€ pasButus. Tpu HampaBieHUs OHOTEXHOJOTMM: TeHHas (Win
IEHETHYECKasi) HWH)KEHEepHUs; KJIETOYHAs MH)XXEHepus; Ouosiorndeckas HHXeHepus. | eHeTuyecku
MoaupuumpoBanusie opranu3dMel (I'MO) u Tpancrennast npoaykuus. Kinonuposanvne. UMMoOUITH30BaHHBIE
(bepMeHTHI U UX MPUMEHEHHE.

Monumepsni.Kinaccudukanuss monumepoB.ICKyCCTBEHHBIE TIOMMEPHI: TEIUTYJION, alleTaTHBIN MENK,
BHCKO3a, LeIodaH.

Cunrernueckue mnojumepbl.llomumeprsanyss ¥ TOJUKOHAEHCAIUS, KaK CIOCOOBI MOJy4eHUs
nonumepoB. CuHteTnueckue kaydyku. [lomuctupon, TedaoH M MONMBUHWIXJIOPUA, KaK IMPeICTaBUTEIH
miactMacc. CHHTETHYECKHE BOJIOKHA: KAallPOH, HAalJIOH, KeBJap, JJaBCaH.

Hemoncmpayuu. Komiekuuu KaydykoB, IUIACTMAcC, CHHTETHYECKMX BOJIOKOH M WU3JEIMH W3 HUX.
depMeHTaTUBHOE Pa3JIOKEHHE MEPOKCHIa BOJOPOAA ¢ MOMOIIbIO KaTana3bl CBEKEHATEPTHIX MOPKOBU HIIN
KapTodes.

Jlabopamopnwie onvimsr.O3HaKOMIIEHUE C KOJUIEKIMSMH KayqyKOB, IJIACTMAcC U BOJIOKOH.

Ilpakmuueckaa paboma.Pacnio3HaBaHME I1J1aCTMACC U BOJIOKOH.



Pe3epBHOe Bpems (2 1)

Teoperuvyeckue 0CHOBbI XumMuu. CTpoeHne aTroma.

Crpoenue BemectBa. CoBpeMeHHass MOJENb CTpoeHus aroma. Jlyanusm siekTpoHa. KBaHTOBBIE
yucia. PacnpeneneHue 3eKTPOHOB MO SHEPreTUYECKUM YPOBHSIM B COOTBETCTBHM C MPHUHIIUIIOM
HauMEHbIIeH »JHepruu, mnpaBwioM XyHaa u npuHiunoM I[laymn. OcoOGeHHOCTH CTpOeHus
SHEPreTUYECKUX  YpOoBHEH aromMoB  d-3JeMEHTOB. ODJEKTpOHHAs  KOHHUrypamus aroma.
Krnaccudukanuss XUMHYECKHX 3J€MEHTOB (s-, P-, d-amemeHTbl). OCHOBHOE U BO30YXKICHHBIC
COCTOSIHUSI aTOMOB. BaneHTHbie a1ekTpoHsbl. [lepuoanueckas cucteMa XuMuyeckux 3neMentos [.1.
MenneneeBa. ®duzuueckuid cmbica Ilepuogumueckoro 3akona .M. MenneneeBa. Ilpuuunsl u
3aKOHOMEPHOCTU H3MEHEHUs CBOWMCTB 3JIEMEHTOB M WX COCIMHEHHM MO MEepuojaM U TpYIIIaM.
MupoBo3s3penueckoe u HayuHoe 3HadyeHue [lepuonnueckoro 3akona [[.M. Mengeneesa. [Iporuossi
J.M. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB.

XuMHYeCKasi CBA3b.DJIEKTPOHHAA OPHUPOJA XUMHUYECKOH CBS3U. OJIEKTPOOTPHULATEIBHOCTb.
KoBaneHtHast cBsi3b, €€ PAa3HOBHIHOCTH M MEXaHU3MbI 00pa3oBaHus (OOMEHHBI W JIOHOPHO-
akuenTopHselii). MonHast cBsizb. Mertamnundeckas cBs3b. BomopoaHas cBs3b. MexMoneKkyaspHbIe
B3aUMO/ICVCTBUS.

Kpucrannuueckne u amopdHble BemecTBa. THNBl KPUCTAJUIMUECKUX PEUIETOK (aTOMHas,
MOJIEKYJISIpHAsi, NOHHAs, METaJUIMYecKas). 3aBUCUMOCTh (PU3MYECKUX CBOICTB BELIECTBA OT THUIIA
KpucTtaimuueckor pemietku. [Ipuunnbl MHOroo6pasus BemiecTB. COBpeMEHHbBIE MPEICTaBICHUS O
CTPOEHUHU TBEPJIBIX, KUAKUX U ra3000pa3HbIX BEIECTB. JKUIKHEe KPUCTAILIIBI.

XuMHYeCKHe peakuuu. [OMOreHHble M TeTeporeHHble peakuuu. CKOpPOCTh peakluH, ee
3aBUCHMOCTh OT DA3JIMYHBIX (PAKTOPOB: TPUPOIBI PEATUPYIONIMX BEHISCTB, KOHIICHTPALUU
pearupyoomux —BeliecTB, Temmneparypsl (mpaBwio Baut-I'odda), miomanu peaxumoHHOM
MOBEPXHOCTH, HAJUYMs KaTalau3aropa. OHEPrus aKTUBAUHU. AKTUBHPOBAHHBIM KOMIUICKC.
KaranuszaTops! u katanu3. Posb kaTann3aTopoB B IPUPOJIE U TPOMBIIUIEHHOM ITPOU3BOJICTBE.
[TonsitTne 06 sHTanbnuM U SHTponuu. OHeprus ['mb6ca. 3akon ['ecca M clneacTBUS U3 HETO.
Temnoseie 3 dexTsr xumMudeckux peakuuii. Tepmoxumudeckue ypaBHeHus. OOpaTUMOCTh PEaKIIHiA.
Xumnueckoe paBHOBecwe. CMeIIEHWE XUMHUYECKOIO paBHOBECHUSI TOJ JEHCTBHEM Pa3IMYHBIX
(haKTOpOB: KOHIIEHTPAIIMM PEareHTOB WM MPOAYKTOB pPEaKIUH, IaBIICHUs, Temmneparypsl. Poib
CMENIEHUS] PAaBHOBECHUS B TEXHOJIOTMYECKUX MPOLECCaX.

HucnepcHble cuctembl. Komnonanesie cucreMsl. Mctunuble pacTBophl. PacTBopeHue kak ¢usuko-
xumuueckuii mpouecc. CrocoObl BBIpaXEHHS KOHIIGHTpAIlMM pAacTBOPOB: MaccoBas OIS
PacTBOPEHHOTO BEILIECTBA, MOJISIPHASA U MOJISUIbHASI KOHIIEHTpAaUuHd. TUTp pacTBOpa U TUTPOBAHUE.
Peakuun B pacTBOpax 3nekTposuToB. KauecTBeHHbIE peaklMu Ha MOHBI B pacTtBope. KucnotHo-
OCHOBHBIE B3aUMOJCHCTBUS B pacTBopax. Am¢ortepHocTb. HoHHOE mnpou3BENEHUE BObI.
Bogopoausriii mokazatens (pH) pactBopa. ['uaponu3 coneii. 3HadeHre TUAPOIN3a B OMOJOTHIECKIX
0oOMeHHBIX poreccax. [I[puMenenue rupoians3a B pOMBIIUIEHHOCTH.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMM B MPUPOJE, IPOU3BOACTBEHHBIX IpoIeccax M
KHU3HEICSATENIbHOCTY  OpraHu3MoB.  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIA  MOTEHIMAN  CPEJBbI.
Huarpamma [Typ0s. [ToBenenue BemiecTB B cpeax ¢ pa3HbiM 3HaueHueM pH. MeTozpl 21eKTpOHHOTO
W DJIGKTPOHHO-MOHHOTO Oananca. ['ambBaHMYECKUN DIIEMEHT. XWUMHWYECKUE HWCTOYHHMKH TOKAa.
CranpapTHbiii BOAOpOAHBINM 31ekTpoA. CTaHZapTHBIA SJIEKTPOAHBIA TMOTEHLHAN CUCTEMBbI. Psin
CTaHJAPTHBIX DJIEKTPOAHBIX TOTCHIMAIOB. HampaBieHHE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii. DIeKTPOoJIU3 paCTBOPOB U paciuiaBoB coliel. [IpakTruueckoe NpUMEHEHHE 3JIEKTPOIN3a [Tt
MTOJIYYEHUS LIEJOYHBIX, IIEJIOYHO3EMEIBHBIX METAJUIOB M altfoMuHuA. Koppo3usi MeTayuioB: BUIBI
KOPpPO3HUH, CIIOCOOBI 3aIUTH METAIIOB OT KOPPO3UH.

OCHOBBI HEOPraHUYECKO XUMHH

OOmas xapakrepuctuka 31eMeHTOB [A—IlIA-rpynn. Okcuiapl W TEpOKCHIBI HATpUs U KaJus.
PacrniosnaBanme kaTHOHOB HaTpus W Kajwst. Coly HATpHs, KaJusl, KaJbIMs 1 MarHUs, UX 3HAUYCHHE B
MPUPOJIE U )KU3HU YeToBeKa. JKeCTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEeHUs. AJIOMOCHIIMKATHI.



Meramnsl IB-VIIB-rpynn (Mens, nuHK, XpoM, Mapranei). OcoOeHHOCTH cTpoeHust aToMoB. O01Ime
¢usnyeckue M xumuueckue cBoiictBa. llomydyenune u mnpumenenue. OKCUABI M THAPOKCHIBI
METaJIJIOB.

OOmast xapakTepucTuka 3ieMeHToB IVA-rpynmnel. CBOWCTBa, MOMy4YeHHUE W MPUMEHEHHE YTJIS.
CuHTe3-ra3 Kak OCHOBAa COBPEMEHHOW IPOMBIIIJIEHHOCTH. AKTUBUPOBAHHBIN YroJib KaK aJlCOPOEHT.
HanoctpykTypsl. MupoBble JOCTH)KEHUS B 00JAacTH CO3AaHUS HAHOMATEPUAIOB. DJICKTPOHHOE
CTPOCHHME MOJIEKYJIBI yrapHoro rasa. [lomydeHue u nmpuMEHEHHE yrapHoro rasa. buosormueckoe
neiictBue yrapHoro rasza. KapOuasl KanbIus, amoMUHHS |1 jkene3a. KapOoHaTsl U ruipokapOOHATHL
Kpyrosopot yriepona B kuBoi U HexuBol npupozae. KauecTBeHHas peakuus Ha KapOOHAT-HOH.
dusnueckue M XUMHUecKue cBoicTBa Kpemuwus. Cwianbl u cwmnuabl. Oxcupy kpemuus (IV).
KpeMmHueBbie KUCIIOTBI U UX COJU. CHIIMKATHBIE MUHEPAJIBI — OCHOBA 36MHOM KOPBI.

OOmast xapakTepucTuka »1eMeHTOB VA-rpymnmel. Hutpumel. KauecTBeHHass peakiusi Ha HOH
aMMOHMs. A30THasi KUCIIOTA KaK OKUCIuTeNb. HUuTpatsl, uX ¢u3ndeckue U XMMHUYECKHUE CBOWCTBA,
npuMmeHenne. CBoiicTBa, monyueHue u mnpumenenue ¢ocdopa. Dochun. DochopHbie u
nonrdochopHbie KUCTOThl. bronorudeckas poib hocharos.

OO6mas xapakTepucTuka 31eMeHToB VIA-rpymmbel. OcoObie cBOWCTBAa KOHIIGHTPHPOBAHHOW CEpHOMN
KHC0Thl. KauecTBeHHbIE peakuuu Ha CyabGua-, Cylb(UT-, U Cynb(ar-uOHBI.

OOmast  xapakrepuctuka  dmeMeHTOoB  VIIA-rpynmel.  OcoOGeHHOcTH ~ XuUMHH  (TOpA.
["amoreHoBOIOPO/BI U UX MOJIy4€HHUE. ['aloreHoBONOPOAHBIE KUCIOTH U UX coiu. KauecTBeHHBIE
peakuuu Ha rajoreHu1-uoHsl. Kucinopoaconepxaiiue coequHeHus xjaopa. [IpumeHnenune rainoreHoB
U UX BOKHEHIINX COCIUHEHUN.

brnaropoansie rasel. [Ipumenenue 61aropoAHbIX Ta30B.

3aKOHOMEPHOCTH B M3MEHEHHUH CBOWMCTB IPOCTBIX BEILECTB, BOJOPOAHBIX COCIMHEHUH, BBICIINX
OKCHJIOB U TUJPOKCUJIOB.

W nenTudukaiys HeOpraHM4eCcKuX BEUIECTB U HOHOB.

XUMUA U )KU3Hb

Hayunble MeTosbl no3HaHus B XuMuU. VcTouHuKkM XxuMudeckoi uHpopmanuu. Ilouck nupopmanuu
10 HAa3BaHMAM, HACHTUPHUKATOPAM, CTPYKTYPHBIM QopmyrnaM. XUMHUYECKHH aHajau3, CHHTE3,
MOJICJIMPOBAHUE XHMHUYECKUX IIPOLIECCOB M SIBICHMM KaK METOAbl HAy4yHOrO II03HAHUS.
Matemaruueckoe MOJIETUPOBaHUE MTPOCTPAHCTBEHHOTI'O CTPOEHUS MOJIEKYJI OPraHUYECKUX BEIIECTB.
CoBpeMeHHbIe (PU3MKO-XUMUYECKHE METO/Ibl YCTAHOBIIEHHS COCTAaBA M CTPYKTYpPHI BEILIECTB.

Xumus u 310poBbe. JlekapcTBa, (hepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEpaIbHbIE BOJbL. [IpoOiemsl,
CBSI3aHHBIE C NPUMEHEHHEM JIeKapCTBEHHBIX IIpernaparoB. BpeaHble NPUBBIUKM U (AKTOPHI,
paspyliaronye 310poBbe (KypeHHe, YIOTpeOJieHHe alIkorojs, HapKomaHus). ParuonanbHOe
nutanue. [Iumessbie o6aBku. OCHOBBI MUIIEBON XUMHH.

Xumus B MmeauimHe. PazpaboTtka exkapcTB. XUMUYECKUE CEHCOPHI.

XuMHUsl B NOBCEIHEBHOM JKM3HHU. MoIME M YUCTAIIME CPEICTBA. PenenneHTsl, MHCEKTHLMIBI.
CpenctBa nuyHOM rurueHsl U kocMeTuku. llpaBuna GezonmacHoi paboOThI ¢ €IKMMH, TOPIOYUMU U
TOKCHUYHBIMU BEILIECTBAMHU, CPEICTBAMH OBITOBON XUMUH.

XuUMHUSL U CelbCKOe XO03siiicTBO. MuHepanbHble W opraHuyeckue ynoOpenus. CpelncTBa 3allUThl
pacTeHuN.

XuMus B TPOMBIIIIEHHOCTH. OOIue NpeacTaBiIeHUs O MPOMBILIUIEHHBIX CIOco0ax MOJydyeHus
XMMUYECKHX BEIIECTB (Ha MpHUMepe MPOM3BOJACTBA aMMMaKa, CEpPHOW KHCIOTHI). [IpoMblnuieHHas
oprannueckas xuMmus. Cblpbe A OpraHuveckod mnpombiiuieHHOCcTH. [IpoGnema oTX0M0B U
noOOYHBIX MPOAYKTOB. Hambosee KpymHOTOHHaXHbBIE MPOM3BOJCTBA OPraHHMUYECKUX COECIUHEHHH.
UYepnas u uBeTHast MeTaiutyprusi. CTEKJIO M CUJIMKaTHAs POMBILIUIEHHOCTD.

Xumus u sHepretuka. [IpupogHbie HICTOUHUKH yrieBoaopooB. [TpupoaHblil u nomyTHbIH HedTAHON
raspl, UIX cocTaB M ucrnoib3oBanue. CocraB HepTH U ee nepepadborka. Heprenponyktel. OkTaHOBOE
yuciao OeH3uHa. OxpaHa OKpyKarolied cpeiasl Npu HedrenepepaboTke M TPaHCIOPTHPOBKE
He(TEenpoayKTOB. AJIbTepHATUBHBIE UCTOYHUKU SHEPTUHU.

Xumus B crpoutenscTtBe. LlemenT. beton. Ilogbop onTHUManIbHBIX CTPOUTENBHBIX MaTEpHAIOB B
MIPaKTUYECKON AESITEIbHOCTH YEJIOBEKa.

XUMHS U 3KOJOrUs. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIoILEH cpeabl U ero nociueactsus. OxpaHa
ruzapocdepsl, MOUBbI, aTMOCHEPHI, (PIOPHI U PayHBI OT XUMUYECKOTO 3arpsi3HEHUSI.

Tunsl PaCUYE€THBIX 3a4a4:



— Haxoxzaenue MomnekynspHOil (GOpMysbl OPraHUYECKOTO BEIIECTBA MO €ro IUIOTHOCTH H
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIINX B €r0 COCTaB, HIIM IO MIPOYKTaM CrOpaHUsI.

— Pacuersl maccoBoii 1011 (Macchl) XUMUYECKOTO COEIMHEHUSI B CMECH.

— Pacuersl macchl (0ObeMa, KOJIMYECTBAa BEUIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BEIIIECTB JJAHO B U30BITKE (MMEET IIPUMECH ).

— Pacyersl mMaccoBoil mnm OOBEMHON JONHM BBIXOAA NPOAYKTA PEAKIMH OT TEOPETHUYECKU
BO3MOKHOTO.

— Pacuers! TeroBoro ¢ ¢pexra peaxium.

— Pacyerbl 00bEeMHBIX OTHOILIEHUI ra30B MPU XUMHUECKUX PEaAKIIHSIX.

— Pacuersl macchl (0ObeMa, KOJTMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMU, €CITU OJTHO U3 BEILECTB
JTAaHO B BUJIE pacTBOpa C OINpPEIeTICHHOW MAacCOBOM J0Jei pacCTBOPEHHOTO BEIIECTBA.

TeMbl nMpakTHYecKUX padoT, B TOM 4YHCJIE C MCNOJb30BAHMEM HHU(POBOro 000pya0BaHMsI LIEHTPA
«Touxka pocray:

— KauecrBenHnoe OIIpE€aACIICHUCE YIIEpOoaa, BOAOPOJa U XJI0pa B OpTraHNMYCCKUX BEIICCTBAaX.

KOHCTPYI/IpOBaHI/Ie MapoCTCPIKHECBBIX MoJenen MOJICKYJI OPraHNYCCKUX BCUICCTB.
Pacno3naBanue miacTMace ¥ BOJIOKOH.

Pemenne OKCIICPUMCHTAJIbHBIX 3a/la4 Ha ITOJTYUCHUC OPTraHNYCCKUX BCIICCTB.
Pemenue OKCIICPUMCHTAJIbHBIX 3aaa4 Ha PpaCliIO3HABAHUEC OPIraHUYCCKHUX BCIICCTB.

[Tonmyuenue, cobupanue 1 pacrio3HaBaHKE ra3oB.

Pemenue skcnepuMeHTaIbHBIX 3a7a4 10 TeMe «MeTauib».

Pemienue skcnepuMeHTalIbHBIX 3a7a4 Mo Teme «Hemeranabiy.

Pemenne skcnepumeHTanbHbIX 3a7a4 1o TemMe «l'eHeTnueckas CBSA3b MEXIY KJIaccaMu
HEOPraHWYECKUX COCAMHEHUMN.

Pemenne skcnepumeHTanbHbIX 3a7a4 1o TemMe «l'eHeTnueckas CBSA3b MEXIY KJIAaccaMu
OPTraHUYECKUX COCTUHECHUINY.

ITonmy4yenue 3THIIEHA U U3y4EHHUE €r0 CBOMCTB.

ITonyuyeHne yKCyCHOM KUCIOTBI U U3YYEHUE €€ CBOMCTB.

I'mpponus KupoB.

HccnenoBanne CBOMCTB OEIKOB.

CBoiicTBa OJTHOATOMHBIX U MHOTOQTOMHBIX CIIUPTOB.
XUMHYECKHE CBOUCTBA aJIbIECTHI0B

I'upponus yriesonos.

KauecTBeHHBIE peaKIIM Ha HEOPIraHUYECKNE BEIIECTBA U HOHBI.
HccnenoBanue BIUSHUS Pa3IMYHBIX (AKTOPOB HA CKOPOCTh XUMHUECKON pEeaKIInH.

TemaTnueckoe niianuposanue 10 kiaacc. 1 yac B Henenro, Beero 34 yaca.



N /ot Tema KoimnuecTBo
4acoB
1 y/Henenro
1 | OcHOBBI OPraHUYeCcKOil XUMHH
BBeneHue B OpraHn4ecKy0 XuMHuio. 2
2 | YraeBoaopoasbl. 14
3 | DYHKIHOHAJIbHBIE MPOU3BO/IHBIE YIIE€BOI0OPOI0B. 8
4 | HonmpyHuuMoHAIbHbIE COeIMHEHMUS. 6
5 | XuMusi v )Ku3Hb 4
HTtoro 34

TemaTtn4yeckoe nuiannposanue 11 kiaacc. 1 yac B Heenro, Beero 33 yaca.

N /ot Tema KoiamnuecTBo
4acoB
1 y/nenemnro
1 | TeopeTuyeckue OCHOBbI XUMHH.
CoBpeMeHHasi MOJIeJIb CTPOEHUSI ATOMa. 2
2 | CTpoeHne BelecTBa. 5
3 | XuMn4yecKue peakumnu. 8
4 | OCHOBBI HEOPTAHUYECKOH XUMHHU 11
5 | Xumusi v )Ku3Hb 3
6 | [loBTOpEeHNe MPOIiIEHHOT0 MaTepUaJa. 2
Peseps 2
Hroro 33

OTBeTCTBEHHBIH 32 peajin3aumnio

Poro:xkuna I'.N.
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