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MMOACHUTEJIBHAS 3ATIMCKA

PabGouass mporpaMma mo XMMHUU Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3zoBanuu B Poccuiickoii denepanuny», TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
benepanbHOM o0pa3zoBaTebHOM pOrpaMMBbl CPEIHETO o01ero
o0pazoBanusa(POIl COO), npencraBieHHbIX B PefepanbHOM TOCYJapCTBEHHOM
obOpazoBatenbHoM ctaHgapre COO, c¢ yuérom Konuenuuu mnpenoaBaHus
y4eOHOro mpeaMmera «XuMus» B 00pa3oBaTelbHbIX opraHuzauusx Poccuiickoi
denepanny, peadu3ylOINIMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPaMMbl, U
OCHOBHBIX ToNIoKeHU «CTparerun pa3BuTusi BocnuTanus B Poccuiickoi
Oenepauun Ha niepuon 1o 2025 rona» (Pacmopspkenue [IpaButensctBa PO oT
29.05. 2015 Ne 996 - p.).

XvUMHS HA YPOBHE YIUIYOJIEHHOTO H3Y4Y€HHUs 3aHUMAET Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOTO oOpa3oBanus ydamuxcsa 10-11 xmaccos.
WN3yuyenue mnpeamera, peanusyemMoe B YCIOBHSIX AU(PGEpEeHIIMPOBAHHOIO,
npo@uiIbHOrO0 OOyYeHMs, TPU3BAHO OOecneduTh 0011e00pa3oBaTENbHYI0 U
OOIIEKYJBTYPHYIO TOATOTOBKY BBIMTYCKHHUKOB IIKOJIBI, HEOOXOAMMYIO IS
aJlanTalii UX K ObICTPO MEHSIOIIUMCS YCIOBHUSM KU3HH B COIIUYME, a TAKXKE IS
NpOJOJKEHUST OOy4YeHHs] B OpraHu3anusax npodeccruoHasbHOr0 o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBJISETCA OJHOU U3 MPUOPUTETHBIX TUCHIHUTLIINH.

B nporpaMvme 1no XMMHM Ha3Hau€HHE TpeaMeTa «XUMHUS» TOJydaeT
NoJpoOHYI0 ~ MHTEPIpETalii0 B  COOTBETCTBMM C  OCHOBOIOJIAraloIUMU
nosioxenusMu GI'OC COO o B3anMOOOYCIIOBICHHOCTH ILIeJIel, CoJepIKaHusl,
pe3ynbTaToB OOydeHHs] U TpeOOBaHMUI K YPOBHIO MOATOTOBKM BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SIBJISIIOTCSA CJEAYIOIIME BBIMOJIHSAEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHHN:

e uH(}pOpPMAIIMOHHO-METOAMYECKAs, peamu3alus KOTOpod oOecreynBaeT
NOJIyYEHUE TMPEACTABICHUA O LEJAX, COJAEpkKaHUU, OOIIEH CTpaTernu
oOydeHwsl, BOCIUTAHUS U PA3BUTHS 00Yy4aIOIIUXCS CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKaX KOHKPETHOTO MPOQuIIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpas peaycMaTpPUBAECT
OnpeNiesieHHe: TPUHLMUIIOB CTPYKTYpPUPOBAaHHS W MOCIEA0BATEIbHOCTU
U3y4YCeHHs] Y9eOHOTO MaTepuala, KOJTUYECTBEHHBIX M KauyeCTBEHHBIX €ro
XapaKTepUCTUK; TOIXO00B K (DOPMUPOBAHHIO CONEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKU O0pa30BaTENIbHBIX OCTHKEHHM OOyYarolmuxcs B
paMKax WTOTOBOM arrecTtanud B (GOpME EeIUHOTO TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMHUH.

[Tporpamma ass yriyOaE€HHOTO U3YICHHS] XUMUU



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEAMETHOE COJIepkKaHue, 00s3aTeIbHOE
JUIT W3Y4eHUS] B paMKaX OTIENbHbIX Npoduiiei, mnpeaycmaTpuBaet
pacrpefieieHue U CTPYKTYpUpPOBaHHE €ro IO KiaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSIM/pa3iefiaM Kypca;

e JaT MPUMEPHOE paclpeliesieHne y4yeOHOTO BPEMEHHU, PEKOMEHIYEeMOIo
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpeIjaracT MPUMEPHYIO IMOCIEAO0BATEIbHOCTh M3Y4YECHUSI Yy4eOHOTo
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOCHHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXIIPEMETHBIX CBS3EH;

e J1aéT METOJIUYECKYI0 MHTEPIPETAIMIO IIeJIEH U 3a/1ad U3y4YeHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YU4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o0pa3oBaHMS, COJEPKATEIBHON XapaKTEPUCTUKH
IUIAHUPYEMBIX PE3YyJbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOMU
IPOTPAMMBI CpeJHero o01ero oOpa3oBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), a TaKXe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUH  0O0y4Yarmierocs IO OCBOCHUIO
COJICpKaHMS TIPeaMETA.

[To BceM Ha3BaHHBIM MO3UIUSIM B MPOTPaMMe MO XHMHH MPEITyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOY4YeHHMEM XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TpelelaMd YCTAaHOBJIEHHOW MPOTpaMMOM 1O XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABIISIONIEH coAepKaHusl Y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapHaTHUBHOM COCTaBIISIOIIECH,
KOTOpasi JIOJDKHA OMpPEAENIThbCSl B COOTBETCTBHM C HAINpPABICHUEM KOHKPETHOTO
npoduis 00ydeHusI.

B cootBeTcTBMM ¢ KOHIeNTyaidbHbIMM mnoJoxeHusMu PIOC COO o
Ha3HAYEHUW TIPEIMETOB 0a30BOTO M YINIYOJIEHHOTO YpOBHEM B CHCTEME
mudGepeHIIMPOBAaHHOTO OOyYEeHHUSI Ha YPOBHE CpPEJIHETr0 O00IIero ooOpa3oBaHUS
XUMHSIT Ha YPOBHE YIUIYONEHHOTO U3Y4YCHHUS HANpPaBICH Ha pean3alfio
MPEEMCTBEHHOCTH C  MOCIAEAYIOUMM  3TalloM  MOJYYEHUS  XUMHUYECKOIO
oOpa3oBaHHsA B paMKaxX H3Yy4YCHHUs] CIEHNUAJIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUIMH B By3aX M OpPTaHU3AIUSAX CPETHEr0 Mpo(ecCHOHaIbLHOTO
oOpa3zoBanusa. B 93Toil CBs3M u3ydeHHe TmpenMera «XUMHUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha pacllupeHue U  yriayOJieHHe TEOpEeTUUECKOW U
MPAKTUYECKON MOATOTOBKH OOYYaIOIIMUXCs, BRIOPABIIMX OMPEASIEHHBIN TPOdUITH
oOydYeHwsI, B TOM YHCJIE C MIEPCIIEKTUBOM MOCIEIYIONIETO MOTYYCHHS] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHoro oopazosanus. Hapsgy ¢ atum,
B cBere TpeboBannii PI'OC COO K TMIaHUPYyEeMBIM pPE3yIbTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTEbHON TPOTPAaMMBl CpPEHETO OOIIero o00pa3oBaHUS
M3yUYeHHUE NMpeaMeTa «XUMHUs» OPUEHTUPOBAHO TAK)KEe Ha PEIICHHE 3ajiad



BOCITUTAHUS W COIMAJIBHOTO PAa3BHUTHUS OOydJarOIMUXCS, Ha (DOPMUPOBAHHE Yy HUX
OOIIENHTEIIEKTYaIbHBIX YMEHUW, YMEHHHM palMOHAIU3alMA y4eOHOTO Tpyla H
O00OOIIEHHBIX  CIMOCOOOB  JIEATENBHOCTH, HUMEIOIUX  MEXIUCUUITIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocTaBisonMMH TpeaMeTa «XUMHS» Ha YPOBHE YIITYyOJIEHHOTO H3yYCHHS
SBIIIOTCS  YIUIYOJI€HHBIE Kypchl — «Opranudeckas xumus» W «OOmas wu
HeopraHuveckas XuMmus». lIpu onpeneneHuu MOIX0I0B K OTOOPY U CTPYKTYpPHOM
OpraHu3allid COACPKAaHUS 3TUX KYpPCOB B IpOrpaMMe IO XHMHH 32 OCHOBY
npuHATel nojoxeHus PI'OC COO o pasznuuuax 6a30BOro u yriayOJ€HHOTO
ypOBHEH U3YUYCHUS TIPEIMETA.

OcHoBy coaepkanus KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHW4YecKass XHWMHs» COCTaBIIICT COBOKYIMHOCTh MPEAMETHBIX 3HAHWH U
YMEHUM, OTHOCAIIUXCA K 0a30BOMY YPOBHIO M3y4U€HHs MpeaMera. ITa chcTeMa
3HAaHUW TI0JydaeT OMNpee€éHHOe TEOPETUUYECKOE JIOMOJHEHUE, IO3BOJISIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJblui 00BEM  (HAKTOJIOTHYECKOTO
marepuana. Tak, Ha yriayOJa€HHOM YpOBHE M3YYCHHS IpeaMera obecreueHa
BO3MOXXHOCTh 3HAYHUTEJIBHOTO YyBEJIMYEHUS OObEMa 3HAHUH O XHMHYCCKHX
AJIEMEHTaX W CBOMCTBaX WX COCIWHCHUN HAa OCHOBE PACHIUPCHHS M YIIyOJCHUS
NPE/ICTABIEHUH O CTPOCHHUM BEIIECTBA, XMMHUYECKOW CBS3U M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PEaKIUil, paACCMAaTPUBAEMbBIX C TOUKH 3PEHHS] XUMHUYECKOW KUHETHUKU
U TepMOJMHAMHKHU. M3ydeHue mnepuoguyeckoro 3akoHa u Ilepmomnueckoi
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX TMPEICTABICHUAX O CTPOCHUM aTOMa. XMUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKH 3PEHHUS PHEPreTUYECKUX U3MEHEHUN mpu e€ o0pa3oBaHUU U
paspyllieHur, a TakKe C TOYKH 3pEeHHUS MEXaHU3MOB e€ oOpaszoBanus. M3yuenue
TUNIOB ~ pEaKiui  JOomojHseTcs  (GOpMUpOBAHHMEM  MpEACTaBICHUN 00
ANEKTPOXUMHUYECKUX TMPOIIECCaX M ANEKTPOIU3E PACILUIABOB M PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XMMUU MPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN yaenseTcs ocoboe BHUMaHHUE BOMPOcaM 00 AJIEKTPOHHBIX A dexTax,
0 B3aMMHOM BJIMSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3Max peaKiluil.

Ocoboe 3HayeHWE WMEEeT TO, UYTO Ha COACp)KaHHWE KYypCOB XUMHUU
yrayOn€HHOTO YPOBHS U3YYEHHUS IS KJIACCOB OMpeNeaEHHOro mpoduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTypy M XapakTep AOMOJHEHWH K OOmel cucreme
MPEIMETHBIX 3HAHWUW) OKA3bIBAIOT BIMSHUE CMEXHBIC MPEIMETHI. Tak, Hampumep,
B COJICpKaHUM TpeaMETa JIJIsi KJIACCOB XUMHUKO-(pu3ndeckoro npoduis O60bInoe
3HaueHWEe OYIyT MMETh AJIEMEHTHl y4eOHOTO MaTepuayia mo obmei xumuu. [lpu
M3Y4eHUW TIpeIMeTa B JIAaHHOM CJydae akIeHT OyAeT caelaH Ha OOIIHOCTH
METOJIOB TO3HAHMSI, OONTHOCTh 3aKOHOB M TECOPUH B XUMHUHU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyJsipHAs TEOpHUs B (PU3MKE), 3aKOHbI COXPaHEHUS



MacChl M DHEPIUM, 3aKOHbl TEPMOJWHAMHKH, DJIEKTPOJIU3d, NPEACTABICHUSA O
CTPOCHHMHM BEUIECTB U JIPYTOE.

B TO ke BpeMa B COAEpKAHMM MpeAMETa Ui KIACCOB XMMHKO-
Ouonornyeckoro npoduiis OoNbIINKA yAENbHBIA BeC OyleT MMETh OpraHuyecKas
xumusi. B a3ToM cioydae mpenocTaBisieTcss  BO3MOXHOCTh it Oosnee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHMUsSI  XMMHMUYECKOW  OpraHu3aliu  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOW BXOIAT, K MNpUMEpY, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMIUJIbI, OEJIKH, YIJIEeBOJbI, HYKICHMHOBBIC
KHUCJIOTHI U Apyrue. [Ipm 3TOM 3HaHUS O COCTaBe M CBOWCTBAxX NpPEACTaBUTEEH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEILIECTB CIYXKAT OCHOBOM Uil W3YYEHUS
CYLIHOCTH MpOoLeccoB (OTOCUHTE3A, IbIXaHMs], TUILEBAPEHUS.

B nmane ¢dopmupoBaHus OCHOB Hay4HOIO MHPOBO33PEHUS, OCBOEHUS
OOLIIEHAYyYHBIX METOJIOB TO3HAHUS U OIBITa TPAKTUYECKOTO MPUMEHEHUS HAYUHBIX
3HAHUW M3yYeHHE TMpeaMera «XuMHUs» Ha YIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3IX C Y4E€OHBIMH TpEeIMETaMM, BXOJSIIMMH B COCTaB
npeIMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NpeaMeThl», «MaTtemaTuka u
uHpopmatuka» u «Pycckuit S3bIK U IUTEpaTypar.

[Ipu wu3yuyenum yueOHOro mnpeaMera «XUMHUSA» Ha  YIIIYOJIEHHOM
ypOBHETAK)Ke, KaK Ha YpOBHE OCHOBHOTO W CpeIHero obmiero oOpa3zoBaHus (Ha
0a30BOM  YpOBHE), 3aJaueil  MEpPBOCTENEHHOW  3HAYUMOCTU  SIBIISIETCSA
dbopMHUpoBaHUE OCHOB HAYKU XMMUU KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMSI,
IIPAKTUYECKON [JESITEIbHOCTH 4YEJIOBEKa W OJHOI0 W3 KOMIIOHEHTOB MHUPOBOMU
KyJIbTyphl. Pemenue 3Toi 3amauu Ha yriiyOJE€HHOM YpOBHE M3YUEHHs MpeaMera
IpEeAIoiaracT peajin3alnio TaKuX LeleH, Kak:

e (opmupoBaHue TpeNCTABICHUN: O MaTepuaJbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U I03HABAEMOCTH SIBJICHUM NIPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beayled ponau B 0OecleuyeHUuu
yCTOMUMBOrO  pa3BUTHUA  YEJIOBEUYECTBA: B  PEIIEHMH  MpoOjeM
AKOJIOTUYECKOM, PHEPreTUIECKON U MUIIEeBONW O€30MacHOCTH, B Pa3BUTHH
MEJULHAHBI, CO3JaHUU HOBBIX MATEPHUAJIOB, HOBBIX HICTOYUHUKOB 3HEPIUH, B
00ecnevyeHny palMoOHaIbHOIO MPUPOJIONOIL30BaHUsA, B (OPMUPOBAHUU
MHUPOBO33pPEHUSI M OOILIEH KyJIbTyphl UYE€IOBEKa, a TaKkKe SKOJIOrMYeCKU
000CHOBAaHHOT'O OTHOIIEHHS K CBOEMY 3JI0POBbIO M IPUPOIHOIL cpeje;

e OCBOEHHE CHUCTEMBbl 3HAaHWH, JIEXKAUMX B OCHOBE XHMHUYECKOHN
COCTaBJISIONICH €CTEeCTBEHHO-HAYYHON KapTUHBI MUpa: (PyHIaMEHTaIbHbIX
MOHATHM, 3aKOHOB M TEOPUM XHMHUHU, COBPEMEHHBIX IPEACTABICHHUU O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJAMOJIEKYJIPHOM, O  TE€PMOAMHAMHUYECKUX W
KMHETHYECKUX 3aKOHOMEPHOCTSIX IPOTEKAHUSI XUMUYECKUX PEAKLIHH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMAaX, 00 00X
Hay4YHBIX MPUHIUIAX XUMHUYECKOTO MPOU3BOJCTBA;

dbopmupoBaHue y 00yYarommXxcst OCO3HAHHOTO MOHUMAHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHUYECKUX 3HAHUU 711 OOBIACHEHUS
KIIIOUEBBIX MJIEM W MpOoOJIEeM COBPEMEHHOM XUMHH, JJIsI OOBACHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPaMOTHOTO peIIeHUs: MPOoOJIeM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIW3a U OIICHKH C ITO3UIIUHI DKOJIOTHYSCKON 0€3011acHOCTH MOCJIEICTBUM
OBITOBOM U TPOU3BOJCTBEHHOW [EATEIILHOCTH YEIOBEKa, CBA3aHHOU C
XUMUYECKUM  TMPOU3ZBOACTBOM, HCIOJIB30BAHHMEM U  TepepaboTKoi
BCIILICCTB;

yrayoOJieHHue  TPEACTaBICHWM O  HayyHbIX  MeEToJaX  IO3HaHWI,
HEOOXOAUMBIX [l TPUOOPETEHUS] YMEHHI OPUEHTUPOBATHCS B MHpPE
BEIIECTB U OOBSCHEHUS XUMHUUYECKHUX SBICHUM, HMEIOIIMX MECTO B
MPUPOJIE, B MPAKTUUECKON JEATEIHLHOCTHA U TTOBCETHEBHOM KU3HMU.

B miane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
(GYHKIUMN 1IEJIOCTHOM CHUCTEMBbI CpeAHEero oO0Iero oOpa3oBaHUs MPU U3YUYCHUH
npeamera  «XUMHS» Ha  YIUIyOJEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
NproOpeTaroT TaKKe LEeNH U 3a1a4l, KaK:

BOCIIUTaHUE YyOEXKIEHHOCTH B IIO3HABAEMOCTH SIBJICHUH TPHPOJIBI,
YBOKEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPETHUYECKUX WU
NPUKIAIHBIX HCCIEIOBAaHUNA B XUMHH, (DOPMHpPOBAHWE MHPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAallMM K OOYYEHHWIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHUSA
0O0IIIeUeTIOBEYSCKUX IEHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECCKHX
crocoOHocTel oOydaromuxcs, (HOPMUPOBAHME y HHUX CO3HATEIHHOTO
OTHONICHUS K CamMoO0pa3oBaHWI0O U HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICIITHOW MPOGeCCHOHATILHONW M OOIIECTBEHHOW JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HH,

dbopMHupOBaHUE YMEHWI W HaBBIKOB Pa3yMHOT'O MPUPOIOTIOIB30BAHMS,
Pa3BHUTHE DKOJIOTHYECKON KYJIbTYpPbI, TPUOOPETEHUE OMbITA OOIIECTBEHHO-
MIOJIE3HOM IKOJOTHYECKON NEATEIbHOCTH.

OO6muiee ynciIo 9acoB, MPEAYCMOTPEHHBIX NI M3YYCHUS XUMHH HA YTITyOJIEHHOM
ypoOBHE cpemHero obmiero oOpa3oBanus, coctapisier 204 gacos: B 10 kmacce —
102 vaca (3 gaca B Hegenmo), B 11 kiacce — 102 gaca (3 yaca B Heiemo).



COAEPXAHHUE OBYUEHUA
10 KVIACC

OPI'AHUYECKAS XUMUA

TeopeTnueckue 0CHOBbI OPraHN4YeCKOM XMMHH.

IIpenmer ©  3HaAYeHHWE OPraHUYECKOM XUMHUH, IIPEIACTABICHHUE O
MHOT000pa3uu OPraHUuYeCKUX COETMHEHUM.

DNEeKTpOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMS. BasleHTHBIE BO3MOXHOCTM aToMa yriepoaa. XuUMHYEcKas CBS3b B
OpraHMYecKUX COeAMHEHUsX. Tumbl THOpUAM3AUMKM ATOMHBIX  OpOUTalel
yriaepoaa. MexaHuzMbl 00pa30BaHUs KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JJOHOPHO-
aKkuenTopHbiil). TUNBl TEpPEeKpbIBaHHUS ATOMHBIX OpOUTaneil, ©- U T-CBSA3M.
OnunapHas, nBoWHAasE U TpouHas cBa3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKYJax
opranndeckux BemiecTB. [loHsTHe O CBOOOJHOM paaukane, HykKjIeopuie u
anekTpoduIe.

Teopust crpoeHuss opraHudeckux coeauHenuiit A.M. DbByrtnepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOCHHUS
OpraHMYecKuX coequHeHUuW. MOJeKyIspHble U CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble GOpMYJIbl pa3IUYHBIX BUIOB: pa3BEPHYTas, COKpAIIEHHAs,
ckenetHad. WM3omepusa. Buael wn3omepun: CTpyKTypHas, NIPOCTPAHCTBEHHAs.
OnextpoHHble A((PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUM (MHIYKTUBHBIN
U ME30MEPHBIN P HEKTHI).

[IpencraBnenne o knaccupuKamu opraHudeckux BemecTB. [loHsiTue o
dbynkimonanbpHOU rpymme. ['omonorus. "'omonoruyeckue psanpl. CucremMarnyeckast
HoMeHKkIaTypa opranndeckux coemuuenuii (IUPAC) u TpuBHajabHBIC Ha3BaHUS
OTJEJIBHBIX IIPEACTABUTEIIECH.

OcobOenHocTu U Kiaccu(UKaIUs OpraHuyeckux peakuuil. OKUCIUTEIBHO-
BOCCTaHOBHUTEJIBHBIE PEAKLIUA B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOJbl H3YyYEHHS BEUIECTB W HMX IPEBpALICHUN:
O3HAaKOMJICHHE C oOO0pa3llaMd OpPraHWMYeCKHX BEHIECTB W MaTepuajaMd Ha UX
OCHOBE, OIIBITHl 10 MPEBPALICHUID OPraHUYECKUX BEUIECTB IIPU HArpeBaHUU
(mnaBnenue, oOyriIMBaHHE W TOPEHHE), KOHCTPYMPOBAHUE MOJENIEH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psiji ankaHoB, o01Iast ¢popMyia, HOMEHKIATypa U
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOJICKYJ alKaHOB, Sp°-
rudpuan3anus aTOMHBIX OpOuTaneil yriepoaa, c-cBa3b. Du3MUecKHe CBONCTBA
AJIKAHOB.



XUMHUYECKHE CBONCTBA aJKaHOB: PEaKIMU 3aMEICHUs, H30MEpU3alluu,
JNETUAPUPOBAHMS, IUKIIU3ALMK, TUPOIN3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKIuil paJuKaIbHOTO 3aMEICHHUS.

Haxoxnenue B mpupojie. CriocoObl MOTy4YeHUs U MPUMEHEHUE aJTKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIAaTypa U uzoMepus. OcoOeHHOCTH
CTPOCHHMS U XHUMHYECKHX CBOMCTB MaiblXx (LUKIONPONAH, LHUKIOOYTaH) W
OOBIYHBIX (IIUKJIOMEHTAH, IUKIOTeKCaH) HUKIoankaHoB. CrmocoObl MOJyYeHUs U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonorudeckuil psii ajakeHoB, oOmias (GopMmysia, HOMEHKIATYypa.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ] alKeHOB, SpP*-
rudpuan3anus aTOMHBIX OpOWTaneil yriepona, o- U m-cBsi3u. CTPYKTypHas u
reoMeTpuyeckas (IHMC-TpaHC-) wu3oMepus. Du3MyecKue CBOWCTBA AJKCHOB.
XUMHUYECKUE CBOMCTBA: PEaKIIMU MPUCOCAUHEHUS, 3aMEIICHUS] B O-TIOJIOKECHHE
Ipy JABOMHOM CBsI3U, MOJUMEpU3AIMU U OkucieHusa. [IpaBuino MapkoBHHMKOBA.
KauecTBeHHbIe peakiu Ha ABOMHYIO CBsI3b. CIIOCOOBI MONYYEHUS U MMPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONPsOKEHHBIC, N30TUPOBAHHEIE,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOMCTB
conpspkEHHBIX  aueHoB, 1,2- wu  14-npucoenunenue.  Ilomumepuzanus
conpspKEHHBIX AUeHOB. CriocoObI MOMyYeHUs U MPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudeckuit paj alkuHOB, 001Ias Gpopmyia, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJI AJIKUHOB, Sp-
rudpuau3anys aTOMHBIX opOuTanei yriepona. @u3nyeckue CBOWCTBA AJTKHUHOB.
XHWMHUYECKHE  CBOMCTBA:  pEaKIUU  TNPUCOCIUHEHHs,  JUMEpU3aALUU u
TpUMEpHU3aLK, OKuciaeHnus. KucioTHble CBOMCTBAa aJIKWHOB, UMEIOIINX KOHLIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIEC peakinu Ha TPOHHYIO CBA3b. CIOCOOBI MOTydeHUS
Y IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBoJopoabl (apeHsl). ['omosoruueckuid psii apeHoOB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKyJbl OcH30a. DU3WYECKHE CBOMCTBA apeHOB. XHMHUYCCKHC
CBOMCTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHHS B O€H30IbHOM KOJIBIIEC U
YIJIEBOJOPOJIHOM paJuKale, pPEaKUUd NPUCOEAUHEHHUS, OKHUCICHHE TOMOJIOIOB
oensoma. IlpencraBienrie 00 OpPUEHTHUPYIOMIEM JCHCTBUU 3aMECTUTENIEH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE AaIKWIBHBIX PAJUKAIOB, KapOOKCHIBHOM,
TUAPOKCWIBHOM, aMHHO- W HUTPOrPYIIMbI, aTOMOB rajaoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTUpoia. [lonumepuszanus ctupona. CnocoObl MONydeHus U
MIPUMEHEHUE apOMaTHYECKUX YTIIEBOIOPO/IOB.

[Ipuponnsiii ra3. IlonmytHeie HedTaHbIe Ta3bl. HeTh 1 €€ mpoucxoxaeHue.
KameHnHnblit yrosib 1 mpoJlykTsl ero nepepadoTku. CrocoObl nepepaboTku HeDTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaTuTUYECKUil), pUMOPMUHT, TUPOIIU3.
[TponykThl nepepaboTku HEPTU, UX MPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXKy pa3IUYHBIMU KJIACCAMH YTJIEBOJIOPOIOB.

DIJIEKTPOHHOE CTPOEHHUE TaJIOTEHIIPOU3BOIHBIX YIIE€BOJAOPOAOB. Peakunu
3aMeleHrs TajoreHa Ha THAPOKCOTPYINY, HUTPOTPYIIy, [HAHOTPYIIY,
amuHOrpymmy. JlelicTBU€ Ha TaJOT€HIPOU3BOAHBIE BOJHOTO U CHUPTOBOTO
pacTBopa WIENOYH. B3aMMOIENCTBHE NUTajJOr€HAIIKAHOB C MarHUEM W LHAHKOM.
[Tonstue 0 METAJUIOOPTaHUYECKUX COCIUHEHUSAX. Hcnonws3oBanue
raJIOreHIPON3BOIHBIX  YTJIEBOJOPOJIOB B OBITY, TEXHUKE M TIPU CHUHTE3E
OPraHNYECKUX BEILIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl HM3YYCHHS BEIIECTB W HMX MPEBpaIleHUN:
u3ydeHrue (PU3MUYECKUX CBOWCTB YTJIEBOJOPOJIOB (PACTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii  yriieBOJAOPOJOB PA3IMUHBIX KJIACCOB (0OeclBeUMBAaHUE OPOMHOWU WU
MOJHON BOJIbI, pacTBOpa MEpPMaHraHaTta Kajus, B3aUMOICHUCTBUE allCTUJIEHA C
aMMHaYHBIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyX eHUE
yriepoja W BOAOPOJIa B OPraHUYECKUX BEIECTBAX, IOJYYCHHE OTWICHA U
U3Y4YEHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMu  TUIacTMacC, KaydyKOB ¢ PE3WHBI, MOJCIMPOBAHUE MOJICKYII
YII€BOJIOPOIOB U TaJOT€HIIPOU3BOIHBIX YTJIEBOIOPOIOB.

Kuciopoaconepskanue opranudecKue coeJMHEHHUA.

[IpenensHble onHOAaTOMHBIE cnUpThl. CTpoeHue Mosekyn (Ha mpumepe
MEeTaHoJla W 9TaHona). ['oMonorumueckuid psia, obmas Qopmyna, H3oMepHs,
HOMEHKJIaTypa W kiaccudukanusa. Dusmdeckue CBOWCTBA  MpeleIbHBIX
OIHOATOMHBIX CHUPTOB. BolopoaHble CBA3M MEXKIYy MOJEKyJIaMU CIHPTOB.
XHWMHUYECKHE CBOWCTBA: pEAaKUUMU 3aMEIIeHUs, JAEeTHApaTaliy, OKUCIICHUS,
B3aUMOJCHCTBHE C  OpPraHMYECKUMU U  HEOPraHUYECKUMHM  KHUCIOTaMHU.
KauecTBeHHast peaknysi Ha OTHOATOMHBIE CIIUPTHI. [J[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOTy4YeHHUS W TPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

IIpocTeie 3dupbl, HOMEHKIaTypa B U3oMepus. OcCOOEHHOCTH (PU3UYECKUX H
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — S3TUJICHIVIMKOIbL W TiHlepuH. Pusndeckue u
XUMUYECKHE CBOMCTBA: peaklMK 3aMEUICHUs, B3aUMOJACHCTBUE C OPTraHUYECKUMHU
U HEOPraHWYECKUMHU KHUCIOTaMH, KAaueCTBEHHAs peaklusi Ha MHOTOATOMHBIE
cupthl. [lpencraBnenne o MeXaHW3ME pEaKuid HYKICO(PUIHHOTO 3aMEIEHUS.
HleiictBue ©Ha opraHusM denoBeka. C(CmocoObl TOMydYeHUsS W TNPUMEHEHHE
MHOT'OAaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYNIBI U
O0eH30bHOTO sApa. Pusnueckue cBoiicTBa PeHona. OCOOCHHOCTH XUMUUYECKUX



cBoictB (enona. KauecTtBeHHble peakinuu Ha ¢eHon. TokcudHOCTh (eHona.
CnocoObl ostydyeHust 1 npuMeHenue ¢penona. Genonpopmanbaeruanas cMoa.

KapOoHunbHble coeIMHEHUS — albJACTHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Trpynmbl. ['OMOJOrHUYecKUe psAlibl albJIETU0B U KETOHOB, OO0IIas
dbopmyna, uzomepus U HoOMeHKIarypa. Dusumyeckue CBOWCTBa albACTHIOB U
KETOHOB. XHMMHUYECKHE CBOMCTBA  albJETUJIOB M  KETOHOB:  pEaKiuu
npucoenrHeHusi. OKUCIEHNE alIbJAETUA0B, KAUECTBEHHBIE PEaKIIMU Ha aJlbJICTHUIbI.
Cnoco0bl MoJy4eHUsI U IPUMEHEHUE aJIbJACTHI0OB U KETOHOB.

OnHOOCHOBHBIE Mpe/ieNbHbIE KapOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIIOT. M30oMepus u HoMeHkaTypa. @uznueckrue CBOMCTBa
OJTHOOCHOBHBIX TMPENIEIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3UM MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIIOT. XMMUYECKHE CBOMCTBA: KHCJIOTHBIE CBOMCTBA,
peakiusi dTepudUKaIUU, pPEaKIUH C Yy4acTHEM YIJIEBOJAOPOIHOTO pajuKaja.
OcCoOEHHOCTH CBOWMCTB MYPaBbHUHOW KHCJIOTHIL. [loHSATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CJOXHBIX 3(upax. MHorooOpaszue KapOOHOBBIX KHCJIOT.
OcoOEHHOCTH CBOMCTB HEMPEACIbHBIX M apOMATHYCCKUX KApOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacraButenu BBICIINX
KapOOHOBBIX KHUCJIOT: CTEapWHOBAs, MaJbMHUTHHOBAs, OJICMHOBAs, JUHO/IEBAS,
JUHONIeH06as KUCIOThl. CIIOCOOBI MONYYeHHS U MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxnble >¢upbl. ['oMmonorudeckuit psia, obmas Qgopmyna, U30MepUs
HOMEHKJaTypa. PU3nyecKkue U XUMHUYECKUE CBOWMCTBA: TUAPOIU3 B KHUCIOW H
IEIIOYHOU CpeLe.

Kupsi. Ctpoenue, Gpu3nvecKkue U XMMHUUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIION M 1IesI0uHOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJICPKAIIUX OCTATKU
HEIPEICIIbHBIX )KUPHBIX KUCIOT. JKUpBI B IpUpOJE.

MebIIa Kak COIM BBICIIMX KapOOHOBBIX KHCJIOT, MX MOIOIIee JeHCTBHE.

O6mas xapakrepuctuka yrieBosioB. Kimaccudukanus yrieBoaoB (MOHO-, AH-
U Tonucaxapunbl). MoHocaxapuabl: TIIOKO3a, (pPyKTO3a, TallakTo3a, pudo3a,
ne30kcupuOo3a. OU3ndecKue CBOMCTBA M HAXOXJCHHE B Ipupoje. DOTOCHHTES.
XHUMUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIUU C YYACTHEM CIIUPTOBBIX U aJIbJCTUTHOU
TpyMI, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMmeHeHue TIIoKO3bl, €&
3HAYEHUE B KU3HEICITEIBHOCTH Opranu3ma. Jlucaxapuasl: caxapo3a, MajabT03a U
JaKkTo3a. BoccTaHaBnMBaromye 1 HEBOCCTAHABIMBAIOIINE AUCaxapuabl. I naponus
nucaxapunoB. Haxoxnenue B npupoae u npuMmeHenue. llonncaxapuapl: kpaxmann,
[NIMKOTeH U 1emnono3a. CTpoeHHEe MAaKpOMOJIEKYJl Kpaxmasia, T[JIUKOreHa |
HeJUT0NI03bl.  PU3MUYECKHE CBOWCTBA KpaxMalla M LEJUIKOJI03bl. XUMHYECKHUE
CBOWMCTBAa Kpaxmalia: THAPOJIN3, KAaUECTBEHHAS PEakuus C MOAOM. XHUMHUUYECKHE
CBOMCTBa WEJUIIOJO03bI: TUAPOJIN3, MoNyuyeHre >(upoB 1ewono3bl. [lonstue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



DKCIIEpUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB M HX MPEBPALLICHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJI€, B3aUMO/ICIICTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHUE ATWJIOBOI'O CIUPTA B aJbJIETH] HA PACKaJEHHOM MENHOW NPOBOJIOKE,
OKHCJIEHHE ATUJIOBOTO CHUPTA JUXPOMATOM Kaius (BO3MOXXHO HCIOJIb30BaHUE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMU Ha albACTHAbl (C THAPOKCHIOM
muammuHcepeopa(l) u  rugpoxcumom  menu(ll)), peakius raunepuHa
ruapokcuom Meau(ll), xumudeckue cBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ ruapokcuaom menu(ll), BzaumoneicTBue
Kpaxmayia C MOJIOM, PEIICHUE HKCIEPUMEHTANBHBIX 3a/ad 1o teMam «CnupTsl U
¢denoinby, «KapooHoBbie KUCHAOTHI. CI0XKHBIE A3PUPBI».

A3oTcoaep:kale OpraHudeckue coeJMHeHNsl.

AMHHBI — OpraHUYECKHE MPOU3BOJHBIC aMMmHuaka. Kmaccudukanus aMuHOB:
anudaTuyecKkue W apoMaTHYEeCKHUE, TMEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenue moJiekys, obmias ¢opmysa, U30MEpHsi, HOMEHKIaTypa U (HU3NUYECKHE
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(paTHUYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJCHCTBUE TNEPBUYHBIX AMHHOB C a30TUCTOM KHUCJIOTOM.
Conu aJIKuiaMMOHUS.

AHWIMH — TIPEJICTaBUTENIb aMHUHOB apoMaTudeckoro psaaa. CtpoeHue
aHwiMHA. B3auMHoOe BIMsHUE TPYNN aTOMOB B MoOJieKyJie aHuiInHA. OCOOEHHOCTH
XUMHYECKUX CBOMCTB aHWiIMHA. KauecTBeHHble peakuuud Ha aHWIMH. CrocoObl
NOJIy4eHUs W TNpUMeHeHue anudarnueckux amuHoB. [loidydeHue aHWIMHA U3
HUTPOOEH30IA.

AmMuHokucnoTel. Homenknarypa u nomepus.OTnenbHble NPEICTaBUTENH OL-
AMMHOKHCJIOT:  TJIMIUH, ajlaHuH. Pu3nyecKkue CBOWCTBA  AMUHOKHUCIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OPTraHUYECKHX
COCIMHEHUM, peakIus MOJUKOHACHCAIMN, OOpa3oBaHWE TMENTHUIHOW CBS3H.
buonornueckoe 3HaueHME aMUHOKHUCIOT. CUHTE3 U TUJIPOJIU3 TIENTUJIOB.

benkn kak npuponssie nonuMepsl. [lepBuuHas, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OCIKOB: THUIPONW3, JEHATypalus,
KAaueCTBEHHBIE PEAKIIUU Ha OCIIKH.

OKCIEpUMEHTAIIbHbIE METOJbl H3YyYEHHsS BEUIECTB W HMX MPEBpaALICHUN:
pacTBOopeHHe OEJIKOB B BOJIE, JCHATYypalusi OCIKOB MPU HArpeBaHUH, IBETHHIC
peaknuu Ha OCNKH, PEIICHHE SKCIIEPUMEHTATBHBIX 3a7a4 MO0 TeMaM
«A30oTcomepkalme — OpPraHuYECcKue COCUHEHUSD» U «Pacrnio3naBanue
OPraHUYECKUX COCIUHCHUI.

BricokOMOJIEKYISIPHbIEC COCIMHEHUS.

OCHOBHbBIE TOHATHS XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPU3ALUHU, CPEAHSAA MOJEKYJISPHAS



Macca. OCHOBHbIE METOJIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHACHCAIIUS.

[Tonumepnbie Matepuansl. IlmacTmaccbl (NMONMMATHICH, TOJUIMPOIUIIEH,
MOJIMBUHUWIXJIOPU,  TOJUCTUPOJ, TMOJUMETHIMETAKpUIaT, MOJIUKapOOHATHI,
NoNMATHIICHTepepTanaT). Y THiM3aluus U nepepadboTka miacThkKa.

DnacToMepsl: HATypaJIbHBIN KayuyK, CUHTETUYECKUE KaydyKH
(OyTamueHOBbIN, XJIOPOMPEHOBBIN, N30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, IEPCTh, MIENK), UICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHE (KalPOH U JIaBCaH).

[Tonmumepsr CIIELUAIIBHOTO Ha3HAYCHUS (Tedion, KeBJap,
AIEKTPONPOBOISAIIME TTOJUMEPHI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl H3YYCHHS BEIIECTB W HMX IPEBpaIleHUN:
03HAKOMJICHHE C 00pa3liaMH MPHUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
Kay4yKOB, pEIICHUE DJKCICPUMEHTAIBHBIX 3a7ad 1o Teme «Pacmo3naBanue
IUIACTMACC U BOJIOKOH.

Pacuétnrlie 3amaun.

Haxoxnenue wmosiekyyisipHOl (OPMyNbl OPraHMYECKOTO COCAMHEHUS 10
MacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOISAIIMX B €ro COCTaB, HAaXOXJCHUE
MOJIEKYJISIpHOU  (OPMYJIBI OpPraHMYECKOrOo COEIMHEHHs] 10 Macce (00BEMY)
POJYKTOB CrOpaHusi, MO KOJUYECTBY BemlecTBa (Macce, o0BEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOPMYIIbI
OpraHMYecKOro BEIIECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB WJIHM CIIOCOOOB
NOJIYYEHUsI, ONPEACIICHUE [OJM BBIXOJla MPOAYKTa PEAKUHUHU OT TEOPETHUYECKHU
BO3MOKHOTO.

MexrpeaMeTHbIE CBA3H.

Peanuzanus MeXIpeIMETHBIX CBA3EHU NMPU U3YUYEHUU OPTaHUYECKON XUMHUU B
10 xiacce OCYIIECTBISICTCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIUX €CTeCTBEHHO-
Hay4YHbIX TOHSATUWA, TaK W TOHSATUN, NPUHATBIX B OTACJIBHBIX MpeAMETax
€CTECTBEHHO-HAYYHOTI'O IIMKJIA.

OO0mme ecTecTBEHHO-HAYYHBIEC MMOHATHUS: SIBIICHUE, HAYYHBIN (pakT, rumoTesa,
TEOpHs, 3aKOH, aHaju3, CHUHTE3, Kiaccudukanus, HAOIIONCHHUE, H3MEpPEHHE,
AKCHEPUMEHT, MOJENb, MOJACIHUPOBAHHE.

du3nka: Martepus, arToM, DJJIEKTPOH, IMPOTOH, HEUTPOH, MOJEKYyIa,
SHEPreTUYECKU YpPOBEHb, BELIECTBO, TEI0, OO0BEM, arperaTHOE COCTOSIHHE
BEIECTBA, (PU3WYECKHE BEIWYWHBI, CAWHHIBI W3MEPEHHs, CKOPOCTh, JHEPTHUS,
Macca.

buonorusi: kmerka, opraHu3M, DJKOcHCTeMa, Ouocdepa, MeTaboIU3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U reTepoTpOodHBIN TUI MUTaHUS, OPOKEHHUE,



¢orocunTe3, nbIxaHWe, OETKW, YIIEBOABI, JKUPBL, HYKICUHOBBIC KHCIOTHI,
(epMeHTBHI.

['eorpadusi: noaesHble HCKONAaeMble, TOILTUBO.

TexHonmorusi: mNHIIEBBIE TMPOIYKTHl, OCHOBHI PAlMOHAIBLHOTO MUTAHUS,
MOIOIIIUE CPENICTBA, MAaTEPUANIBI U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIIACC

OBIIIAS U HEOPT'AHNYECKAS XUMMUSI

TeopeTnyeckre OCHOBbI XUMUM.

Atom. CoctaB aTOMHBIX sifiep. XUMHUYEeCKUil anemeHTt. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000J0UYEK aTOMOB, KBAaHTOBBIC YHCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHU. AToMHBIe opOuTanu. Kinaccudukaius XuMHUUYECKUX DIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpenencHue SJEKTPOHOB IO ATOMHBIM — OPOHTAJISM.
DNeKTpOHHbIE KOHPUTYpallMK aTOMOB 3JIEMEHTOB MEPBOTO—UYETBEPTOTO MEPUOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(MUTYypaliu HOHOB.
DIEKTPOOTPUIATEIHBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnyeckas cucremMa XUMUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsA3b NMEpUOAUUYECKOTO 3akoHAa U llepumogmueckoil cucTeMbl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX HMHU
OPOCTBIX W CJOXHBIX BEIIECTB IO TIpynmnaM W TepuojaM. 3JHauYCHHUE
nepuoanyeckoro 3akona J[.1. Menneneesa.

XuMuueckass CBS3b. BuJIbl XHMHUYECKOM CBS3M: KOBAJICHTHAs, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa3oBaHUsS KOBAJEHTHOW CBSI3U: OOMEHHBIH H
JIOHOPHO-AKIIENTOPHBINA. DHEPrus U JyiuHa CBA3U. [1oJIsIpHOCTH, HANTPaBICHHOCTD U
HACBIIIAEMOCTh KOBAJEHTHOM CBs3U. KparHeie cBs3u. BomopoaHas CBs3b.
MexMOJIEKYTIApHBIE B3aUMOICUCTBUA.

BaneHTHOCTP W BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMH
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MPUMEPE COCAUHECHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBineHne 0 KOMIUIEKCHBIX coeAuHEeHUAX. COCTaB KOMIIJIEKCHOT'O MOHA:
KOMILJIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIUHCHHH.
[ToHATHE O KOOPAMHALIMOHHOW XUMUHU.

BemecTtBa  MOJEKYISIpHOTO HW  HEMOJIEKYJAPHOIO  CTPOCHMS.  [HIIbI
KPUCTAJUTUYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. MctuHHble pacTBOphl. IIpeacrasienue o
KOJIJTOMIHBIX pacTBopax. CrnocoObl BBIpAKEHUS KOHIIGHTPAIMU PACTBOPOB:
MaccoBas J0JIsl BEIIECTBA B pacTBOpE, MOJIIpHAs KOHIUEHTpauus. HaceleHHbie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTammoruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BElIEeCTB. TpHUBUANIbHbBIC
Ha3BaHUS OTJCIbHBIX MPEJICTABUTEIICH HEOPraHUUECKUX BEIIECTB.

Knaccudukanuss XUMHUYECKHX peaKkUil B HEOPraHWYECKONM M OpraHUYeCKOM
XUMHM. 3aKOH COXPAHEHHS] MAacChl BEMIECTB; 3aKOH COXPAHEHUS] U MPEBPAILCHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TernoBbie 3h(PEeKThl XUMUYECKUX PEaKIUH.
TepMOXUMHYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3u4HbIX (PaKTOPOB.
I'omoreHHbIe 1 reTeporeHHble peakuuu. Katanus u katain3atopsl.

O6paTumble U HeoOpaTUMbIC peaklMi. XUMHUYECKOe paBHOBecue. KoHcTaHnTa
XUMHUYECKOro paBHOBecHsi. DakTOphl, BIUSAIONIME HA MOJOXKEHHE XUMHYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABICHUE U KOHUEHTPAIIMU BEIIECTB, YUYACTBYIOIINX B
peakuuu. [Tpunmun Jle [laTense.

OnekTponuTuyeckas auccormainus. CuibHble HW  cla0ble  3JIEKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PacTBOPOB: KHCIOTHAs, HEUTpaibHas,
menounas. Bomoponueiii mokazatens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakuuu.  CTEneHb  OKUCIICHHS.
Okucnurelb W BOCCTaHOBUTENb. [IpolecChl OKHUCIEHUSI U BOCCTAHOBJICHUS.
Baxxneiiimue OKUCIUTENM W BOCCTAHOBUTENIM. MeTOJ SJIEKTPOHHOTO OanaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BELIECTB.

OKCIEPUMEHTAIBHBIE METOJIbl M3YYE€HHUS BEIIECTB M HX IPEBpAILCHUN:
pa3ioKeHUuEe TNEpPOKCHAa BOJAOPOJAa B NPUCYTCTBUU KaTaliu3aTopa, MOJEIU
KPUCTAJUTMYECKUX PEIIETOK, IPOBEACHUE peaKIuii HOHHOTO 0OMeHa, orpeieieHue
Cpelbl PacTBOPOB C TIOMOINBIO HHJIMKATOPOB, W3yUYCHUE BIUAHHUS PA3IUUYHBIX
(akTOpOB Ha CKOPOCTh XHMHYECKOW pEaKIUu U TIO0JIOKEHUE XHUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenune HemertauioB B Ilepuonnyeckoil cucrtemMe  XHUMUYECKUX
anemenToB [[.M. MenzaeneeBa u 0COOCHHOCTH CTPOCHHUS UX aTOMOB. DU3HYECKUE
CBOMCTBA HEMETAJJIOB. AJUJIOTPOINHUS. HEMETAIIOB (HAa MpUMEpPE KHUCIOPOJa, CEPHI,
docdopa u yriaeposa).

Bonopon. Ilomydyenue, ¢u3mveckne M XHUMHUYCCKHE CBOMCTBA: PEAKIIHH C
METAJUIAMA W  HEMETaUlaMH, BOCCTAHOBUTEJIBHBIE CBOWCTBA. [ MOpUIBL
TonnMBHBIE JIIEMEHTHL.

l'anorensl. HaxoxxaeHue B mpuUpoje, CIOCOObI MONy4YeHUs, (puznueckue u
XUMHWYECKHE CBOMCTBA. |'aloreHoBOmOpObl. BaxkHeWne KUCIOPOICOACPHKAIINE
COeIMHEHUS TanoreHoB.JlabopaTopHble W MPOMBIIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne raloreHoB U UX COCTMHEHNM.



Kucnopon, o3on. JlabopaTopHble W HPOMBIIIJIEHHBIE CIIOCOOBI MOTYYCHUS
Kkuciopoaa. Ouznueckue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUIBI.

Cepa. Haxoxaenue B mpupojie, CHOCOObI TMONYy4YeHUS, (UUYECKHE U
xumuueckue cpoiictBa. CepoBogopona, cyiabduasl. Oxcupn cepwi(IV), okcua
cepol(VI). CepHucrass u cepHasi KUCIOTHI U uX coiid. OCOOEHHOCTH CBOICTB
CepHOU KUCIOTHI. [IpuMeHeHune cepol U €€ COEAUHEHUM.

Azor. Haxoxaenue B mpupoje, cnocoObl ModydyeHus, (usnyeckue u
XUMUYECKHE CBOMCTBA. AMMUAK, HUTPUIbI. OKCUABI a30Ta. A30TUCTas U a30THas
KHUCJIOTHI ¥ UX coyil. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHne azota
U €ro COCIMHEHUI. A30THBIE yI0OpEHUSI.

®docdop. Haxoxnenue B mpupoje, CrIocoObl MOaydeHHs, (U3UYECKHE U
xumuueckue cBoirctBa. Dochuasl u dochun. Oxcunbl dochopa, dbochopHas
kuciota U e€ comu. [lpumenenue ¢ochopa u ero coenuHeHuit. DocdopHbie
yI0OpeHus.

Yrnepon, HaxoXJeHWE B INpUpoje. AJIOTpONHBIE  MOAU(UKAINY.
dusnyeckne W XUMHUYECKHE CBOWCTBA TIPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraepoaoM. Okcupn yraepona(ll), okcua yraepoaa(IV), yronbHas kuciota u eé
COJIM. AKTHBUPOBAHHBIA yroib, aacopoums. dymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MPOCThIX BEIIEeCTB, 0OPa30BAHHBIX YIJIEPOJOM, U €r0
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupoje, CrocoObl MOMy4deHUs, (pusmdyeckue u
xumuueckue cpoiictBa. Okcun kpeMHus(IV), kpeMHHEBas KHCIIOTa, CUIJIMKATHI.
IIpumeneHue kpeMHHUs U ero coequHeHuil. CTeKI0, ero nojJy4yeHne, BUAbl CTEKIIA.

[Tonoxenune metaiuioB B [leproanueckoi cucteMe XUMUUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOEHMSI DJIEKTPOHHBIX O00O0JOYEK aToMOB MeTayuioB. OOriue
¢usznueckre cBoicTBa MeTawioB. [IpuMeHeHHEe METalioB B OBITY M TEXHHKE.
CnuiaBbl METAIIOB.

DNEKTPOXUMUYECKUN Pl HampsbDkeHud wMetamioB.  OOmme  crocoObl
MOJTyYEHHUS METaJIOB: TUAPOMETAILTYpPIrUs, MUPOMETAJLTYPrHUsl,
anekTpomeramutyprusa. [lonsatue o kopposum MmetamioB. CrnocoObl 3alIuThl OT
KOpPPO3UH.

Oo6mrast xapakrtepuctrka MetamwioB |A-rpynmer [lepuoandeckoii cucTeMbl
XUMUYECKUX dJieMeHToB. Harpuii u kanuii: mnonydeHue, (QU3HMUYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUH.

Ob6mrast xapakrepuctuka metaoB |IA-rpynmer [lepuonnueckoi cucteMbl
XUMUYECKUX »HJIEMEHTOB. MarHuii W Kajablui: mnoiydyeHue, (U3NYECKHEe U
XUMUYECKHE CBONCTBA, MNPUMEHEHHWE TMPOCThIX BEIIECTB U UX COCIUHCHUH.
XKeécTkoCcTh BOABI U CLIOCOOBI €€ yCTPaHEHMUSI.



AIOMUHUN: TIOTyYyeHue, (U3NYECKHe U XUMUYECKUE CBOMCTBA, TPUMEHEHHE
MIPOCTOTO BEIIECTBA M €ro coequHeHUuM. AM@oTepHbIEe CBOICTBA OKCHIA H
TUAPOKCHIA ATFOMUHHUS, TUAPOKCOKOMITJIEKCHI aJTFOMUHHSL.

OO6mast xapakTepucThKa METaUIOB M000YHBIX mnoArpynn (b-rpymm)
[Tepunoarueckoi CUCTEMBI XMMUYECKUX JIEMEHTOB.

®U3NYECKUE U XMMHUYECKHE CBOMCTBA XpOMa U €ro coeAuHEeHHl. OKCUIIbI U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auXpoMaThl, UX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHne u NpuMEeHEHUE Xpoma.

du3nyeckue W XUMHUUYECKHE CBOMCTBA MapraHila M €ro COCJAMHEHMUI.
Baxneitimue coenunenuss wmapranna(ll), wmapranna(IV), wmapranma(Vl) wu
mapranua(VII). [lepmanranar kanusi, €ero OKHCIUTEIbHBIE CBOWCTBA.

Ou3nyYecKue U XMMHUYECKHUE CBOMCTBA Keje3a U ero coeauHeHuil. OKCusbl,
ruapokcuanl u conu xkenesa(ll) u sxeneza(Ill). Tlonyduenne u mpuMeHeHHe Xee3a
U €ro CIUIABOB.

DU3NYECKUE U XMMUUYECKUE CBOMCTBA MeAU U €€ coenuHeHui. [lonmyuenue u
NPUMEHEHUE MEJIU U €€ COCTUMHECHUM.

Huuk: nomydyenue, ¢Gu3MYECKUE W XUMHUYECKHE CBOWCTBA. AmdoTepHbIE
CBOICTBA OKCHJIa ¥ TUJPOKCHUAA IMHKA, TUAPOKCOKOMIUIEKCHI ITMHKA. [[puMeHenune
LIMHKA U €r0 COCINHEHUMN.

OKCIEpUMEHTAJIbHBIE METOAbl H3YyYEHHsS BEUIECTB M HMX MPEBpPALICHUN:
U3ydeHre oO0pa3ll0oB HEMETaJUIOB, rOpeHue cephl, docdopa, kene3za, MarHus B
KHCJIOpOJE, M3Y4YEHHE KOJUIEKIMH «MeTamuibl M CIUIaBbD), B3aUMOJICHUCTBUE
MIEJIOYHBIX U IIETOYHO3EMEIBbHBIX METAJUIOB C BOJOW (BO3MOYKHO HCIIOJIb30BaHUE
BUJIEOMATEpUaIoB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHUCIOT U
1IEJI04€M, KAYECTBEHHBIC PEAKIIMN HA HEOPraHWYECKHE aHMOHBI, KATUOH BOAOPOJa
U KaTHOHbl METAJUIOB, B3aWMOJECUCTBUE THUAPOKCUIOB QIIOMUHUS W IUHKA C
pacTBOpamMu KHUCIJIOT U IIEJIOYEH, PELIEHUE SKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMaM
«lanorensr», «Cepa u e€ coegumHeHUs», «A30T U (pochop U MX coequHEHUNY,
«MeTasuibl TJIaBHBIX MOATPYII, «MeTaTbl TOOOYHBIX MOATPYIII.

XHMHUS U )KU3Hb.

Ponb xumun B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUS ueioBedecTBa. [lonsTue
O HayyHbIX METOJAaX MO3HAaHWS W METOJAOJIOTHMM HAayYHOrO HCCIICIOBAHUS.
HayuHble npuHIMIIBI OpraHU3aluy XUMUYECKOTO TPOU3BOACTBA. [IpoMbIIIEHHBIE
crocoObl MOYYEHHUs BaXXHEUIIMX BEIIEeCTB (Ha MpUMEpe MPOU3BOJICTBA aMMHUAKa,
CEepHOU KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOJIYYEHUs METaUIOB U
CIUIaBOB. XHMHUYECKOE 3arpsi3HEHHUE OKPYXKAOUIEW Cpelbl U €r0 IOCIEICTBHUS.
Ponp xumMuun B oO6ecriedeHnn YHEPTeTUIECKOM 0€30MaCHOCTH.

Xumusg H©  310pOoBbe uenoBeKa. JlekapctBeHHble cpencTtBa. [IpaBuna
WCMOJIb30BAHUS JICKAPCTBEHHBIX MTPENapaToB. Pojib XMMuM B pa3BUTUN MEIULVHBI.



XHUMHS UM OCHOBHBIC KOMIIOHCHTBI, IHIIEBBIC M00aBKH. Pollb XuMum B
o0OecrieueHuu MUIEBON 0€30MacHOCTH.

Kocmernueckne m mapdromepHble cpenactBa. beitoBas xumwus. [IpaBmia
0e30MacHOr0 MCIHOJIb30BaHUSl MpEenaparoB OBITOBOM XUMHUU B IOBCEIHEBHOU
YKU3HHU.

XUMHS B CTPOUTEIIBCTBE: BAXKHEHIIINE CTPOUTEIIbHBIC MaTepUaibl (IIEMEHT,
OCeTOH).

XuMHS B CEIBCKOM X03sicTBe. OpraHnyeckrue U MUHEpaIbHBIE YA0OpPCHUS.

CoBpeMeHHbIC KOHCTPYKIIMOHHBIC MaTepHaibl, KPacKH, CTEKJIO, KepaMHUKa.
Martepuaibl s 31eKTpoHukH. HaHOTEXHOIOTHH.

Pacuétnrlie 3amaumn.

Pacuértel: Macchl BemecTBa WM 00bEMA ra30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00BbEMA, KOJIMUECTBA BEIIECTBA) MPOIAYKTOB PEAKIUMU, €CIH OJHO U3
BEIIIECTB MMEET NpHuMecH, Macchl (00bEéMa, KOJWYECTBAa BEIIECTBA) IPOJYKTa
peakiuu, eclii OJHO W3 BEIIECTB JaHO B BHUJE pacTBopa ¢ OMNpeaeaEHHON
MaccoBOM J0JIEM pacTBOPEHHOTO BEIIECTBA, MACCOBOH JOIW W MOJIAPHOU
KOHIICHTPAIIMK BEIIECTBA B PACTBOpPE, JOJW BBIXOJa NPOAYKTa PEAKIMH OT
TEOPETHYECKU BO3MOKHOTO.

MexnpeaMeTHbIC CBSI3H.

Peanmuzanus ~ MeXnpeaMETHBIX  CBA3€d NpH  HM3YYeHUHW OOmed u
HEOpraHn4eckor xuMuu B 11 Kilacce OCyIECTBISETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSITHH, IPUHATHIX B OTAEIBHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: SBICHUE, HAYYHBIH (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHAJU3, CHUHTE3, KilacCU(UKaIKs, NEPUOJIUIHOCTh, HAOIIOACHUE,
U3MEpPEHHE, DKCIICPUMEHT, MOJICI)Ib, MOJICTHPOBAHHE.

dusmka: MaTepus, MHKPOMHD, MaKpOMHUpP, aTOM, OJJICKTPOH, TIPOTOH,
HEUTPOH, MOH, W30TOIBI, PAAUOAKTUBHOCTH, MOJICKYJIA, SHEPTCTUICCKUA YPOBEHb,
BEIIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHHUE BEIISCTBa, WJCaIbHBIN Tras,
bu3HYecKUe BETMYUHBI, CTHHUIBI H3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buomnorus: kimerka, opraHus3M, dKocHcTeMa, orocdepa, MeTaboIM3M, MaKpO-
1 MHUKPOJJIEMEHTHI, OCJIKH, KUPBI, YIIICBOAbI, HYKIICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK YHEPTUH B DKOCHUCTEMAX.

['eorpadms: MuHEpabl, TOPHBIE MTOPOJIBI, IMOJIE3HBIC MCKOITAeMbIe, TOTUIHBO,
peCypChl.

TexHoMOoTHA: XUMHYECKas MPOMBIIIJICHHOCTh, METAJUTYPIHs, CTPOUTCIIHHBIC
MaTepHualbl, CEIbCKOX03IUCTBEHHOS MPOM3BOJICTBO, IMHUIIEBAs IMPOMBIIIICHHOCTD,
(dapMareBTHUYECKas TPOMBIIIJICHHOCTD, TIPOU3BOJACTBO KOCMETHYCCKHUX



npemnaparoB, IMPOU3BOACTBO KOHCTPYKOHMOHHBIX MAaTCpHUaAIOB, OJJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOI'HH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMUWN
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O OGPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDI

B coorBeTcTBMH € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTypeE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIpeaMera «XUMHS» Ha YPOBHE CPEIHETO
oOmiero o0Opa3oBaHUs BBIACICHBI CICAYIONIME COCTABJISIONIME: OCO3HAHUE
0oOy4JarolmuMHUCs POCCUMCKOM TPaKJaHCKOM HICHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOONPEAEIICHUIO; HAIMYME MOTUBALUN K
00y4eHHI0; TOTOBHOCTh W CIOCOOHOCTh OOYYarOIIUXCsl PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TMpaBWJIaMH M HOPMaMU TIOBEJEHUS, HaJW4ue
IPaBOCO3HAHMS, IKOJOTUUECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUTH IIEJIM U CTPOUTH
YKU3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUA MpPEAMETa «XHUMHUS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA [MO3HABATEIILHOM M TPAKTUYECKOW JeSATEILHOCTU
o0ydJaromuxcs B Mpoliecce pean3aluu 00pa3oBaTeIbHON JeATeIbHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUA MpPEAMETa «XHUMHUS»  OTPAXKAIOT
c(OpPMHUPOBAHHOCTh OMbBITA I[MO3HABATEILHOW W MPAKTUYECKON JAEsTEIbHOCTH
oOydaromuxcs B Mpoliecce peajan3aluyd o0pa3oBaTelIbHON NeATeIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS

OCO3HaHMs OOYYaIOIIMMHCSICBOMX KOHCTUTYIIMOHHBIX MpaB U 00s3aHHOCTEM,
YBAXKECHUS K 3aKOHY U IIPABONOPSAAKY;

IIPEACTABICHUS O COLMAJIbHBIX HOPMax MW NPaBWIAX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTA IPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4YeOHBIX M TMO3HABATEIBHBIX 3aJ/1ay, BBHIMOJIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTUBBI, HAMEpPEHUs, JIOTUKY U
apryMEeHTBI PYTUX MIPU aHAIHM3E PA3THYHBIX BHIOB YY€OHOH €SI TEIbHOCTH;

2) IAaTPHOTHYECKOTO BOCTIMTAHUSA:

LIECHHOCTHOI'O OTHOLIEHHUS K WCTOPUYECKOMY M HAYYHOMY HaCIEIUIO
OTEUYECTBEHHON XUMUM;

YBaXXEHUSI K MpOLeCCYy TBOPUYECTBA B O0OJIACTH TEOPUU U MNPAKTUYECKOTO
NPWIOKEHUST XUMHUH, OCO3HAHMUA TOTO, YTO JAHHBIE HAYKU €CTb pPE3yJbTaT
JUIMTETTFHBIX ~ HAOMIOJCHUHN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTUKOB;



WHTEpPECa ¥ TO3HABAaTEIbHBIX MOTHBOB B TOJYYCHUH H IIOCICAYIOMEM
aHanm3e WHPOPMAIUU O TEPEIOBBIX JTOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOMN
XHMHH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO ITOBEICHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYAlluH, CBSI3aHHBIC ¢ XMMHUYCCKUMU SIBICHUSMHU,
U TPUHUMATh OCO3HAHHBIC PELICHHS, OPUCHTUPYSACH Ha MOpAJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M TMOCTYIKH CBOWX TOBAPHIICH C
MO3HIIMKA HPABCTBEHHBIX M MPABOBBIX HOPM U C YYETOM OCO3HAHHUS IMOCICIACTBHIA
MOCTYIIKOB,

4) dpopmMupoBaHHs KYJbTYPbI 310POBbSI:

NMOHMMAHHWS IIEHHOCTEW 370pOoBOTO W 0Oe30MacHOro oOpasza IKH3HHU,
HEOOXOJIMMOCTH OTBETCTBCHHOT'O OTHOIICHHMS K COOCTBEHHOMY (DH3UYECKOMY U
TICUXHYECKOMY 37I0POBBIO;

coOJro/IcHUsT TIpaBWJI 0e30MmacHOro OOpalleHus C BellecTBaMU B OBITY,
TIOBCCTHCBHOM JKU3HH, B TPYIOBOH JCATCIBHOCTH;

MOHUMAHUS IICHHOCTH TPaBHJ HMHIMBHIYyaJbHOTO M  KOJUIGKTHBHOIO
0€301acHOr0 IMOBEJICHUS B CUTYAITUAX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TIOCICIACTBUH W HEMPHUATHS BPEAHBIX NMPHUBBIYEK (YHOTPEOJICHHS
AJIKOT0JISI, HAPKOTUKOB, KYPCHU );

5) TpyA0BOro BOCIIMTAHHUS:

KOMMYHUKATUBHOW  KOMIICTGHTHOCTH B y4eOHO-HCCIICIOBATCIILCKOMN
JCATCIBHOCTH, OOINECTBEHHO IIOJIC3HOM, TBOPYCCKOH W  JAPYrMX BHAAX
JCATCITBHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE B PCIICHHH IPAKTHYCCKUX 3ajad
COILIMAJIbHOM HAIIPAaBJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

UHTEpeca K MPAKTHUYCCKOMY M3YYCHHUIO MPO(ECCHi pa3IuyHOro pojia, B TOM
YKCJIC Ha OCHOBE MPUMEHCHHMS MPEIMETHBIX 3HAHUH 110 XHMHHU;

YBOXCHHUS K TPYILY, JIOIIM TpyAa U pe3yjbTaTaM TPYAOBOH JeATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHIYAIbHONW TPACKTOPUU
oOpa3zoBaHus, Oyaymied mpodeccun W peanu3alud COOCTBEHHBIX JKH3HCHHBIX
IUIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) IKOJIOrH4eCKOro BOCIIUTAHHUS:

9KOJIOTHYECKH IIeJIeCO00Pa3HOTO OTHOIIECHHS K MPHUPOAC KaK UCTOYHHUKY
CYIIECTBOBAaHHMS JKM3HHU Ha 3eMJIe;

MOHMMAaHHUs TJI00ABHOIO XapakTepa 3KOJOTMYSCKHX IPOOJIeM, BIMSHHUS
SKOHOMHYECKHUX MPOIIECCOB HAa COCTOSTHUE IIPUPOTHOMN M COIUATBLHOMN CPEJIbL;



OCO3HAHUS HEOOXOJUMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUU IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTNOIB30BaAHNUS;

AKTUBHOI'O HENPUATUA JACUCTBUM, MNPUHOCIAIIUX BpPEI OKPYXkKarolen
MPUPOJIHON cpelie, YMEHHUSI MPOrHO3UPOBATH HEOJArOMPUSTHBIE SKOJOTMYECKUE
MOCJIEICTBUS MPEANPUHUMACMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HAJIUYMS Pa3BUTOrO SKOJOTMYECKOTO MBIIIICHUS, YKOJIOTUUECKOU KYJIbTYPHI,
OTbITa NEeATeNIbHOCTH AKOJIOTMYECKON HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHMKATUBHOM M COIMALHOU
NpaKkTUKEe, CIOCOOHOCTM ¥ YMEHHS aKTHBHO IPOTUBOCTOSITH HJEOJIOTHUU
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 TIO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHOW MPAKTUKH,

NMOHUMaHUs CcrnenudUKd XUMHH KaK HayKd, OCO3HaHUS €€ poju B
dbopMuUpPOBaHUY PAIMOHATBHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUH IEJIOCTHOTO
npeacTaBiIeHUus 00 OKPYXKaroleM MHUPE Kak O €IWHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHWM TPUPOIAHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpoOJIeM COXpaHEHUs
IPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHH IS  COBPEMEHHOMU
UUMBWIN3ALMNA: B €€ TyMaHUCTUYECKON HANpPaBICHHOCTH W Ba)XXHOM pOJIM B
CO37aHMM HOBOM 0a3bl MaTepUaqbHOM KYJIBTYphl, B PpEIIEHUU TI00aTbHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHSL YEJIOBEYECTBA — CHIPHEBOM, IHEPTrEeTUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYSHUH
YCIIOBU YCHEIIHOTO TPY/Ja U IKOJIOTHUECKH KOMGMOPTHON KU3HU KAKIOTO HieHA
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: TOHMMAaHUA CYIIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJB30BATh
MOJIy4aeMble 3HAHUS /I aHadu3a U OOBSCHEHUS SBIICHUN OKPYXKAIOIIETO MHUpPA U
MPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUS JeJaTh 000OCHOBAHHBIE 3aKIIFOUCHHS Ha
OCHOBE HAy4YHbIX (DaKTOB M MMEIONMIUXCS JAaHHBIX C IeJNbI0 TOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUA IS
pemIeHws TPoOJIeM B peaTbHBIX JKU3HEHHBIX CUTYAITUSX;

UHTEpECa K MO3HAHUIO, UCCIIE/I0BATENIbCKON NEATEIbHOCTH;

TOTOBHOCTH M  CIHOCOOHOCTHM K  HENMPEPHIBHOMY OOpa3oBaHUI0 U
CaMOOOpa30BaHHI0, K AaKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HAHUM MO XUMHH B
COOTBETCTBHH C )KM3HEHHBIMH NOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuuHbIX chepax npodhecCHOHAIbHOM
NeATEebHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS MPOTPaMMbI TI0 XUMHH Ha YPOBHE
CpeaHero oo11ero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMbIE IS (QOPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAFOIIMXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIICHAYYHBIC MOHSATHUS, OTPaXKAIOITUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa W CHEIMU(PUKY METOJOB ITO3HAHUSA,
HCITOJIb3YeMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBICHUE,
IPOIIECC, CUCTEMa, HAYYHBIH (DakT, MPUHITUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeIOBAaHUE, HAOIIOICHNE, U3MEPEHNE, IKCIIEPUMEHT | JIPYTHE);

YHUBEPCAJIbHBIC Y4YcOHBIC NEeWCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHEIC,

PETYISITUBHBIE), oOecreynBaoIue dbopmupoBaHue (G yHKIMOHATBEHON
IPaMOTHOCTH U COLMATBHOM KOMIETEHIIMN 00y4YaroInXCs;
CIOCOOHOCTD oOyuatrommuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHUS W YHUBEPCAIbHBIC y4eOHBIC
JEUCTBUA B TTO3HABATEILHOM U COLIMAIBLHON MPAKTUKE.

MeTtanpeaMeTHbIEe pPe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIILHBIMH, KOMMYHUKATUBHBIMU W  PETYISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE YUeOHbIE 1eCTBUS

1) 6a30BbI€e JJOrHYECKHE TeHCTBHS:

CaMOCTOATENILHO  (OPMYJIMPOBATH W aKTyaJlU3UpoOBaTh  MpodIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU AEATEIbHOCTH, 3a/JaBas MapaMeTpbl M KPHUTEPUH UX
NOCTH>KEHUS, COOTHOCUTH PE3YJIbTAThl JE€ATEIIbBHOCTH C MIOCTABIICHHBIMHU 1IEJISIMU;

UCIIOJI30BATh NP OCBOCHUM 3HAHUI MPUEMBI JIOTHUYECKOTO MBIIIJICHUS:
BBIACJISITh XapaKTEPHbIE MPU3HAKHU IMOHATHI M YCTAHABIMBATH WX B3aHMMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIsi OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS H KPUTEPUHM HJs KIacCU(PUKAIUKA BEIIECTB U
XUMHUYECKUX PEaKIU;

YCTaHABIIMBAaTh MNPUYMHHO-CIEC/ICTBEHHBIE CBA3M MEXIYy H3y4aeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PAaCCyXJeHHUs (MHAYKTUBHbIC, JEAyKTUBHbBIE, IIO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTM M NPOTHUBOPEUYHUST B PACCMaTPUBAEMBIX
SBJIICHUSX, (DOPMYITMPOBATH BHIBOJBI U 3AKITIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJICNIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CUMBOJI) 3JIEMEHTa, XUMU4YecKass opMyna, ypaBHEHHE XUMUYECKOU



peaKknuu — TPU PEHICHUU Y4YeOHBIX MO3HABATEIBHBIX M TMPAKTHUECKHX 3aJ1ad,
MPUMEHSTh Ha3BaHHBIC MOJCIIBHBIC TIPE/ICTABICHUS IS BBISBICHUAS XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIIECTB M XUMUYCCKUX PEAKITUH.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE AeiiCTBHS:

BJIQJICTh OCHOBAMH METOJ0OB HAYYHOTO TO3HAHUS BEIICCTB M XUMHUYCCKUX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33]1a4U UCCIICTOBAHUS, HCIIOIh30BATh ITOCTABICHHBIC
U CaMOCTOSATEIBHO C(OpPMYyIMpOBAaHHBIE BOMPOCHI B KadyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBHI JiJI1 (DOPMHUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBACMBIX CYXKICHU;

BJIQJICTh HABBIKAMHM CAMOCTOSITEIIPHOTO TUIAHUPOBAHUS U IMPOBEACHUS
YUYCHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOMATh 32 XOJ0M
npoIecca, CaMOCTOSITEIIBHO IPOTHO3UPOBATh €ro pe3yiabTaT, (OPMYIHpPOBATH
0000IIIeHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIICI0BAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTYET O TIPOJICIaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHWYCCKOHW HCCIEAOBATEIbCKOM H  TPOCKTHOMN
JCSATEIBHOCTH, MPOSBIATH CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBLHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYCCKUX 3aJad, MPUMEHEHHUIO Pa3JIMYHbIX
METOJIOB NTO3HAHUA.

3) pa6oTa ¢c uH(poOpMAaIHEii:

OpUEHTUPOBATHCS B Pa3IUYHBIX HCTOYHMKAX HH(oOpManuu (Hay4yHO-
NOMYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJEpP)KaHMsI, CIpPaBOYHBIE MMOCOOUS,
pecypcel MHTepHETa), aHaIU3UpoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoBaTh 3aMpPOChl U MPUMEHATh PA3NUYHBIE METOIBI MPU TIOUCKE U
orbope wHpOpPMAIMKA, HEOOXOAUMOW JUIS BBIMOJHEHHMS Y4eOHBIX 3aaad
OIPEAECIIEHHOTO THUIIA;

npUOOPETaTh OMBIT KCIOJIB30BAHMS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSATEILHO  BbIOMpATh  ONTUMANbHYIO  (opMy  TMpeacTaBICHUS
uHdopmarmu (cxeMbl, TpaduKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCTIONIb30BaTh HAY4YHBIM SI3BIK B KAadecTBE CpEACTBA TMpH pabore ¢
XAMHYECKOW WHPOpMANHe: TPUMEHSITh MEXIpeaAMeTHbIe (pusnueckue w
MaTeMaTUYeCKre) 3HaKU U CUMBOJIBI, (POPMYJIIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

HCIIOJIb30BATHh 3HAKOBO-CHUMBOJIMYCCKHC CPCACTBA HATJIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIIbHBIC yqeﬁnble I[eﬁCTBHHZ



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKJa€MOM TEMBI B X0/1€ UAJI0Ta U/WUIH
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEJI0KECHUS
OTHOCHUTEJIBHO BBIMIOJHEHHUS MPEIJIOKEHHON 3a/1auu;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTAaTOB ITO3HABATEIIBHOW JIESTEIILHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UJIA COBMECTHO CO CBEPCTHUKAMM IPU BBINOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOM PabOThl MO HCCIIEAOBAHUIO CBOMCTB
U3Y4aeMbIX BEIIECTB, pealu3alii Y4eOHOTO MPOEKTa, U (OPMYIUPOBATH BBHIBOJIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HCCIEAOBAHUN IYTEM COTJIACOBAHUS IMO3ULHMHN B
X0J1e 00CYXKJIeHHsI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC YHHBEpPCaJbHbIC Y4eOHbIE NeHCTBHSA:

CaMOCTOSITEJIbHO TUJIAHUPOBATh M OCYILIECTBIATH CBOIO TMO3HABATEIbHYIO
JEeSATENbHOCTh, OmNpenensis e€ Lenu W 3aJayd, KOHTPOJIHUPOBATH W IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAThH MpeJJlaraéMblii  aJIrOpUTM JCHCTBUA MNpu
BBIMIOJTHEHUU Y4YeOHBIX U HCCIEAOBATENbCKUX 3a7a4, BbIOMpaTh HauOolee
b dexTuBHBIN croco0 MX pemieHus ¢ y4ETOM TMOJIyYeHHS HOBBIX 3HAHUNA O
BEIIECTBAX U XUMUYECKHUX PEaKIUAX;

OCYLIECTBIIATh CAMOKOHTPOJIb JAESTEIbHOCTA HAa OCHOBE CaMOaHaliu3a |
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHSI IPOTPAMMBI 10 XUMHUHU HA yT1yOnEHHOM
YpPOBHE Ha YpPOBHE CpPEIHETo 00Iero oOpa3oBaHUs BKIIOYAIOT CHEIU(PUICCKHEC
JUISL y4eOHOTO MpeaMeTa « XUMUS» HayIHbIC 3HAHHS, YMEHUS U CIIOCOOBI ICUCTBUIN
[0 OCBOCHMIO, MHTEPIPETAUA U TPEOOPa30BaHUIO 3HAHUMN, BHUIIBI JEATEIHHOCTU
M0 TIOJIYYCHUIO HOBOTO 3HAHWS W MPUMEHEHHWIO 3HAHWUW B PA3THUYHBIX YUEOHBIX
CUTYyalusiX, a TAKKE B PEaIbHbIX )KU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX ¢ XUMHUEH. B
porpaMMe IO XUMHUHM NPEAMETHbIE pe3yJbTaThl MPEACTABICHbl IO TOJaM
W3YUYECHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMS Kypca «OpraHudeckas XUMUS»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEJCTABICHUI: O MECTe W 3HAYCHHH OPTaHWYECKOU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJii B 00€CIEYeHUU YCTOMYHUBOTO
pPa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM IKOJIOTUYECKOM, SIHEPTreTUYECKOU U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIULMHBI, CO3JJaHUU HOBBIX MAaTEPHUAIIOB,
HOBBIX MCTOYHHUKOB SHEpIuy, B o0ecrieuyeHuun pPalMOHAIBHOTO
MPUPOAOIIONB30BaHNA, B (POPMHUPOBAHUU MHPOBO33PEHHUSI M OOLIEH KYJIbTYpHI
YeJIoBEeKa, a TaKXKe OHKOJOTMYECKM OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CPEJIE;

BJIAJEHUE  CHUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MOHATHS — XUMUUECKUN JJIEMEHT, aTOM, SIAPO U JIEKTPOHHAS
oboyouka aroma, S-, P-, O-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMS aToMa, THOpuAM3alus AaTOMHBIX opOuTaneil, HOH, MOJIEKYJa,
BaJIECHTHOCTb, JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIICHUS, XUMHUUYECKasl CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHbIN CKeNeT, GyHKIMOHAIbHAS
rpynmna, pajadkal, CTPYKTypHble (opmynbl (pa3BEpHYThIE, COKpaUIEHHBIE,
CKEJICTHBIE), HM30MEpUsl CTPYKTypHass M TMPOCTPAHCTBEHHAs] (reoMeTpuyecKas,
ONTHUYECKAs), HM30MEPbl, T'OMOJOTUYECKHN Psi, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHUCIJIOPOJI- U a30TCOJIEpPIKAIME OPTaHUYECKUE COEAMHEHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BE€HO, BBICOKOMOJICKYJISIDHBIE COEAMHEHUS; TEOPUH, 3aKOHBI
(nepuonunueckuit 3axkon J[. VM. MenpaeneeBa, Teopusi CTpPOEHHUS OPTraHUYECKHUX
BemecTB A. M. ByTiepoBa, 3aKk0OH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHHUS
U TPEBPALICHUS DJHEPrUM TIPU XUMHUYECKUX pEaKIusX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUH, MUPOBO33PECHUECKUE 3HAHMUS, JIEKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUI; MPEICTABICHUS
O MEXaHM3MaxX XHMHUYECKHX pPEaKIui, TEPMOJMHAMUYECKHUX W KHHETUYECKHUX
3aKOHOMEPHOCTSAX MX IMPOTEKAHHUSI, O B3AMUMHOM BJIUSHUHM aTOMOB U TPy aTOMOB
B MOJIeKyJIax (MHAYKTUBHBIM U Me30MepHbIH 3 dekThl, opueHTanThl | 1 Il pona);
(bakTONOTHYECKUE CBEIECHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUH U OE€30MaCHOM
UCIIOJIb30BAaHUM BaKHEUIITUX OPraHMYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
NESTENBbHOCTA  4YeNOBEKa, OOMMX  HAyYHBIX MPHUHIMIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOIIA, TepepadboTKu HeDTH);

c(hOpMHUPOBAHHOCTh YMEHUH: BBISBISATH XapakTEpHbIC MPU3HAKUA TOHSITHUH,
YCTaHABIMBATbUX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOLIHME ITOHATUS IPU
ONMCAaHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHHUI;

c(hOpMHUPOBAHHOCTH YMEHUN:

UCIIOJIb30BAaTh XMMHUYECKYI) CUMBOJIMKY ISl COCTABJIEHUSI MOJICKYISIDHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYIT OPraHMYECKUX
BEILIECTB;

COCTaBJISITh YPaBHEHUs XHUMHUUYECKHUX PEAKIHUN U PACKPBIBATH UX CYIIHOCTH:
OKHCJINTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUMHA  IOCPEICTBOM  COCTAaBIICHUSA
AJIEKTPOHHOTO OanaHca »J3TUX pEaKlUi, peakiuil HOHHOTO OOMEHa MyTEéM
COCTaBJICHUS UX MOJIHBIX U COKPAIEHHBIX HOHHBIX YPABHEHHI;



M3TOTaBIUBATh MOJIEIU MOJIEKYJ OPraHUYECKUX BEIIECTB NI WILTIOCTPALIUU
UX XUMUYECKOT'0 ¥ MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTAaHABIMBATh MPUHAIC)KHOCTh M3YYEHHBIX
OpraHWYECKUX BEHIECTB MO WX COCTAaBY M CTPOCHHUIO K OMNPEACIEHHOMY
KJIaccy/Tpynne CO€IMHEHUM, JaBaTh WM Ha3BaHUS II0 CHCTEMaTUYECKOU
HomeHknarype (IUPAC) u npuBOIUTH TPUBHAIBHBICE HAa3BaHUS MJIA OTACIBHBIX
MpeACTaBUTENIC OPraHMYECKUX BEIIECTB (PTUJICH, alleTHJICH, TONYOJ, TIIUIEPUH,
ATUJICHTIIUKONb, (eHos, dopManbaeTrui, aleTaibIeruj, aieToH, MypaBbUHas
KHUCJIOTa, YKCYCHAsl KUCTIOTa, CTEAPUHOBAS, OJICMHOBAS, MAJbMUTUHOBASI KUCJIOTHI,
[JIMIMH, aJaHuH, MaJbTo3a, (PPyKTO3a, aHWJIWH, JTUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJI U JIpYTHE);

chOpMUPOBAHHOCTh yMEHUSI OMNPENENATh BHUJI XUMHYECKOW CBS3U B
OpTraHUYECKUX COEAUHEHUSIX (KOBAaJICHTHasT W WOHHAsl CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

chOpMUPOBAHHOCTh yMEHHUS TPUMEHATH TIOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. bytiepoBa s 0ObSICHEHHUS 3aBUCUMOCTH CBOWMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAaHHOCTh ~ YMEHHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dusznueckre MU XUMUYECKHE CBOWCTBA THUIWYHBIX MPEACTaBUTENICH pa3IuYHBIX
KJIACCOB OPTAaHMYECKUX BEIIECTB: AJTKAHOB, LIUKJIOAIKAHOB, aJKEHOB, AJIKQJUECHOB,
aJKWHOB, AapPOMAaTHYECKHUX YIJIEBOJOPOAOB, CIUPTOB, ajbJAEIHAOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOKHBIX 3(UPOB, KUPOB, HUTPOCOSAUHEHUHN U
aMUHOB, AMHHOKHCIIOT, OEJIKOB, YTJIE€BOJOB (MOHO-, IU- M TMOJHCAXapUIOB),
WUIIOCTPUPOBaTh ~ TEHETHYECKYIO  CBSI3b  MEXKAY  HUMH  yPaBHEHHSIMU
COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLUHUl C HCIOIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHUS TMOATBEP)KJAaTh HAa KOHKPETHBIX IPUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOU CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHUU OT
KPaTHOCTH U THUIA KOBAJICHTHOU CBSI3U (G- U M-CBSI3M), B3AUMHOT'O BIIUSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOIOPOIHOTO
CeIpbsi (HedTh, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI €ro TmepepadOTKu W
MPAKTUYECKOE TPUMEHEHHE MMPOTYKTOB MEepepaboTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWI O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHUS — HAONIOJACHUH, U3MEPEHUU, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peasibHOM U MBICTIEHHOM ) U YMEHUS MPUMEHATh 3TU 3HAHUS,

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSATHOCHOBHBIC OTEPAIIUN MBICIUTEIHLHOM
NeATEeNIbHOCTU — aHaJIu3 U CUHTE3, CpaBHEHUE, 0000IIeHre, CUCTEMATHU3AlIUIO,



BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBS3€H — ISl U3YUCHUS CBOWCTB BEIIECTB U
XUMHUYECKUX PEAKLUM;

c(hOpPMHUPOBAHHOCTh YMECHHI: BBISIBISATH B3aMMOCBSI3b XUMUYECKUX 3HAHHUH C
MOHATUAMU W TPEICTABICHUSIMH APYTUX €CTECTBCHHO-HAYYHBIX MPEAMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAaHHUS CYIIHOCTH MaTepUaJbHOTO €IWHCTBA MUDA,
WCITOJI30BaTh CHCTEMHBIC 3HAHUS 0 OPTaHUYCCKON XUMUU I OOBSICHCHHS U
MIPOTHO3UPOBAHUS SBJICHUH, UMEIONTUX €CTECTBCHHO-HAYYHYIO IIPHUPOTY;

c(hOpPMHPOBAHHOCTh YMCHH: TMPOBOAUTH PACUETHl 10 XUMHYCCKUM
dbopMyiiaM ¥ ypaBHCHHSIM XMMHUYCCKUX PEAKIMil C UCIOJb30BaHUEM (DU3UICCKUX
BEIMYMH (Macca, OO0OBEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTCPU3YIOIIMX
BEIECTBA C KOJMYECTBEHHON CTOPOHBI: PAcYEThl 1O HAXOXKICHUIO XHUMHYCCKOM
(GopMyJIBI BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHUX 3JIEMEHTOB,
IPOJYKTaM CrOpaHus, TUIOTHOCTH ra3000pa3HBIX BEIICCTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHAJTU3UPOBATh U OICHUBATh
C TIO3UIMHA  DKOJOTHYCCKOH  OC30IaCHOCTH  TOCIEIACTBUS  OBITOBOW W
IIPOU3BOJICTBEHHOW JIEATEIBHOCTH 4YeJOBEKa, CBSA3aHHOW C  TepepaOdOTKOU
BEIICCTB, UCIOJIb30BATHIIONYUCHHBIC 3HAHUS IS MPUHSATHS TPAMOTHBIX PEIICHHM
po0JIeM B CUTYAIUsAX, CBA3aHHBIX C XUMHUCH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEJIbHO IJIAHUPOBATH M TPOBOJIUTH
XUMHYECKUN OSKCIEpUMEHT (MOJlydeHHEe M U3YYEeHHE CBONCTB OPraHHMYECKUX
BEIIECTB, KAYECTBEHHBIC pPEAKIMH YIJIEBOJOPOJOB pPAa3IUYHBIX KJIACCOB W
KHACTIOPOJICOJEPKAIUX OPTraHMYECKUX BEIECTB, PEIICHHE SKCIEePUMEHTAIbHBIX
3a/lady 10 PAaclO3HABAHUIO OPraHUYECKHUX BEIIECTB) C COOJIOACHUEM IIPABUII
0e301acHOr0 OOpaIleHUs] C BEIIeCTBAaMH U J1aOOpPAaTOPHBIM O00OPYIOBAaHUEM,
dbopMynupoBaTh I€NIb HKCCJIENOBAaHUSA, TMPEACTAaBIATh B pa3IudyHON (opme
PE3YNIbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATH U OLICHUBAThH UX JJOCTOBEPHOCTH;

c(hopMUPOBAHHOCTh YMEHHUIA:

coOMI0IaTh MpaBHIa IKOJIOTHYECKH IIe1eCO00Pa3HOTO TOBEICHHS B OBITY H
TPYJOBOM NEATETLHOCTH B IIENISAX COXPAHEHHUS CBOETO 370POBbS, OKPYKAOIIEH
MIPUPOIHOM CpPEelIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JEHCTBUS Ha JKUBBIC OpPTaHU3MBI
oTpeIeIEHHBIX OPTAHMYECKUX BEIIECTB, MOHUMAas cMbIci mokazatens [1JIK;

aHAM3UPOBATH I1€7IECO00PA3HOCTh MPUMEHEHUS OPTaHUYECKUX BEIICCTB B
MIPOMBITINICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TIONTH3a;

c(hOpPMHUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH II€JICHANIPABICHHBIA TOWCK
XUMHUYECKOW HHGOPMAINH B PA3IMYHBIX UCTOUYHUKAX (HAyYHAs] M yueOHO-HAydHas
JTUTEpaTypa, CpeacTBa MaccoBoil nHpopmaimu, IHTepHET U Apyrue), KPUTHIECKU
aHATM3UPOBATh XUMUYECKYI0 MH(POpMAIUIO, mepepadaTeiBaTh €€ W MCTIOIb30BaTh
B COOTBETCTBHUH C MOCTaBJICHHOW y4eOHOM 3aqadueH.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOCHHSI Kypca «OOIass W HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTHU SIBIICHUN MOPUPOJABI, O MECTE M 3HAYCHHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HayK M €€ poJiu B 00€CIECYEHUU YCTOMUYUBOTO
pa3BUTHA, B pEHICHUU MNPOOJEM SKOJOTHYECKON, PHEPreTUUeCKON M MHUILEeBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpPUAIOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECICUCHHH PallMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMupoBaHUM MHUPOBO33PEHUS M OOIIEH KyJbTYyphl YEJIOBEKa, a TakKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHUSI K CBOEMY 3/I0POBBIO U TMPUPOIHOU
cpene;

BIIQJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralONIUe TOHATUS — XUMHUUYECKHH OJJIEMEHT, aToM, SApPO aToma,
M30TOIIBI, JJIEKTPOHHAst 000JI0UKa aToma, s-, P-, d-aTOMHBIC OpOMTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSHUS aToMa, THOpPUAM3alMs aTOMHBIX OpOWTalield, WOH,
MOJIEKYJIa, BaJEHTHOCTb, DJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYecKasi CBs3b (KOBaJICHTHas, WOHHAsA, MeETaJUTMYecKasi, BOJOPOIHAs),
KpUCTAJUIMYECKAsA PEIETKA, XUMUYECKas peakuusi, pPacTBOP, JJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJICKTPOJIUTHYECKAS HOUCCOLMAIUSA, CTEIECHb JIUCCOLUALINU,
BOJOPOJHBIM TIOKa3aTelb, OKHCIWUTEIb, BOCCTAHOBHUTENIb, TEIJIOBON 3 dekT
XUMHUYECKOU PEAKIIMU, CKOPOCTh XUMHUYECKON PEAKINU, XUMHUYECKOE PABHOBECHUE;
TEOPUU M 3aKOHBI (TEOPUSI BIECKTPOJIUTHUYECKON IUCCOLMALMM, MEPUOINYECKUI
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHHUS U
MPEBPAICHUS SHEPTUU MPU XUMHYECKUX PEAKIMUAX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIIECTB, 3aKOH JCUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK
XUMHWH, MHUPOBO33PCHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE  ITOHUMAHUA
NPUYMHHOCTA W CHCTEMHOCTH  XMMHYECKUX  SIBJICHHH;  COBPEMCHHBIC
MPEACTABJIEHUSI O CTPOCHHHM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJAMOJICKYJIIPHOM  YPOBHAX; MPEACTABICHUA O MEXaHU3MAX XUMHUYECKUX
peakiui, TEPMOJMHAMUYECKHMX W  KHHETUYECKMX 3aKOHOMEPHOCTAX  MX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECHUH, PACTBOpAX M JHUCIECPCHBIX CUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHHS O CBOMCTBAX, COCTaBe, IOJYYCHHH M O€30IacCHOM
WCTOJIb30BAHUY BaKHEUIIIMX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEATCIBHOCTA  4YeJOoBeKa, OOMMX  HAy4YHBIX  MNPUHIMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHUH: BBISIBISATH XapaKTCPHBIC NMPH3HAKW TTOHSATHH,
YCTaHABJIMBaTh UX B3aMMOCBA3b, MCIIOJb30BATh COOTBETCTBYIOIIUE IMOHSITHS TPH
ONMCAaHUU HEOPTraHWYECKHUX BEIIECTB U UX MPEBPAIICHUI;



c(hOpMUPOBAHHOCTh YMEHHSI HCIOJIB30BaTh XUMUUYECKYI) CHUMBOJIMKY IS
cocTtaBlieHUs (OpMYJ BELIECTB M  YpPaBHEHUH  XUMHUYECKUX  PEAKLHUM,
cucteMmatnueckyio HomeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEACINISITh BaJCHTHOCTh U CTEIICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAWHEHUSX, BHJI XMMHUYECKOW CBSI3U (KOBaJIEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJAHAs), THUI KPUCTAUIMYECKON PEHIETKU
KOHKPETHOI'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJla XUMUYECKOM CBSA3M W THUIMA KPUCTAUTMYECKOW pPEHIETKH, OOMEHHBIM WU
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHON CBSI3H;

chOpMUPOBAHHOCTh  yMEHUN:  KJIACCU(UIIMPOBATH: HEOPraHUYECKUe
BEII[ECTBA M0 UX COCTAaBY, XUMUUECKUE PEAKIUH 10 PA3IMYHBIM MPU3HAKAM (YUCITY
U COCTAaBy pEarupyroliux BeEIIeCTB, TEIUIOBOMY 3 (EKTy peakiuu, U3MEHEHUIO
CTENEHEeW OKHUCICHUsI JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajauzaTopa W
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOopMUPOBAHHOCTh YMEHHMSI PACKPBIBATH CMBICT MIEPUOJANYECKOTO 3aKoHa Jl.
W. MeHpneneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUTYIO, 0ObSICHUTEIbHYIO
U TIPOrHOCTUYECKYIO (DYHKITHH;

c(hOpMHUPOBAHHOCTh YMEHUMH: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKHUX DJIIEMEHTOB IIEPBOTO—YETBEPTOTO MEPHOJOB
ITepuonnueckon cucremsl [I.M. Menneneesa, UCIonb3ysl MOHATHSA
«PHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHM», «S-, P-, 0-aTOMHBIC
opOuTAINY», «OCHOBHOE M BO30YXKIEHHOE SHEPreTUYECKHUE COCTOSIHHS aToMay;
O00BSACHATH3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XHMHUYECKHX DJIEMEHTOB M UX
coenmMHeHUM 1o mnepuogam u rpynmnaMm llepuwognueckoit cucremer J[. U
MenpeneeBa, BaJCHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
WX DJICKTPOHHBIX 000JIOYEK;

c(hOpMHUPOBAHHOCTh YMEHMI: XapaKTepu3oBaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KIACCOB,  ITOATBEPKIATh
CYIIECTBOBAHHE TI'€HETHYECKOW CBSI3M MEXKAY HEOPraHMYECKMMH BEIIECTBAMU C
IMOMOIIBIO YPAaBHEHNN COOTBETCTBYIOIINX XUMUYECKUX PEAKINN;

chOpPMHUPOBAHHOCTh YMEHHUS PACKpPBIBATh CYIIHOCTh: OKHCIUTEIIHHO-
BOCCTAHOBUTENILHBIX PEAKIHI MOCPEACTBOM COCTABJIEHUSI AJIEKTPOHHOrO OajaHca
ATUX peaklui; peakluuil MOHHOrO OOMEHa MyTEM COCTaBJIEHUS HMX TOJHBIX H
COKpAlIEHHBIX  HMOHHBIX  YPaBHEHUW;  peakUud  TUAPOJN3a;  PEaKUui
KOMILIEKCOOOpa3oBaHus (Ha MPUMEPE TUAPOKCOKOMITTIEKCOB IUHKA U AIFOMUHUS);



c(hOpMUPOBAHHOCTh yYMEHHUSA OOBICHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PEaKIUi ¢ y4€TOM HX IHEPreTHUYECKUX XapaKTEPUCTUK, XapaKTep
W3MEHEHUSI CKOPOCTH XMMHYECKOW pPEaKIMH B 3aBUCUMOCTH OT Pa3IUYHBIX
(baKkTOpOB, a TAKXKE XapaKTEP CMEIICHHUS XUMUUECKOTO PABHOBECHS MO BIUSHUEM
BHEIIHUX Bo3aeicTBull (npunuun Jle [arense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh XUMHUYECKHE PEaKIluH,
JIe)KAIIME B OCHOBE MPOMBIIIJICHHOTO IMOJYYEHUSI CEPHOM KHCJIOThI, aMMHUAKA,
oOlllMe HayyHble MPUHIMIBI XUMHYECKHX TPOU3BOJACTB; I€JIeCO00Pa3HOCTh
MPUMEHEHHs] HEOPTaHMYECKHUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKH
3pE€HUsI COOTHOILICHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh BJIAJIEHUS CHUCTEMOM 3HAHMM O METOJaX HAyYHOIO
MO3HAHMS SBJICHUN MPUPOABI — HAONIOACHUE, HM3MEpPEHUE, MOJCIUPOBAHMUE,
AKCTIEPUMEHT (pPEeabHbIN U MBICIICHHBIN ), UCTIOJNB3yEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TPUMEHSTh 3TU 3HAHUSI TIPU IKCIIEPUMEHTATLHOM HCCIICIOBAHUHU BEIICCTB
U JUIsi OOBSCHEHHS XUMHUYECKUX SBJICHUH, HUMEKIIMX MECTO B MPUPOJE,
MPaKTUYECKOU JeSATETLHOCTH YEJIOBEKA M B TTIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBJISTH B3aUMOCBSI3h XUMHUYECKUX 3HAHHUU C
MOHATUSAMHM W TIPEJCTABICHUSMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIs
00J1ee 0CO3HAHHOIO MOHUMAHHUS MAaTePUATBLHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHUS TMPOBOAUTH pPACUYETHI: C MCIOJIb30BaHUEM
HNOHSITUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» U «MOJSIPHAS KOHILICHTPAIUS»;
MAaccChl BEIIeCTBa WK 00bEMaA Ta3a Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYACTBYIOUIMX B PEAKIMU BEIIECTB; TEIUIOBOro 3ddexTa
peaKiuy; 3HAYE€HUS BOJAOPOJHOrO MOKA3aTeNsl pacTBOPOB KHCIOT M IIEIOYEH C
W3BECTHOW CTEMEHBIO AMCCOLMANNU;, Macchl (00bEMa, KOJIUYECTBA BEIECTBA)
IPOJIyKTa pEaKkUuHu, €CIU OJHO W3 MCXOJHBIX BEUIECTB JAHO B BHJIE pacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WIJIM JIAaHO B M30BITKE
(MMeeT TpUMeECH); NOJIM BBIXOJIa MPOAYKTAa PEaKIUU; OOBEMHBIX OTHOUIEHUUN
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEJIbHO IJIAHUPOBATh M TPOBOJIUTH
XUMHYECKUN  JKCIepuMeHT  (MpOBEeICHHE  peakuuid  HMOHHOrO  OOMeEHa,
MOATBEPKACHUE KaUeCTBEHHOTO COCTaBa HEOPIaHMYECKUX BELIECTB, ONPEIACICHUE
Cpelbl pacTBOPOB BEIIECTB C MOMOUIBI0 HMHAUKATOPOB, HW3YUYEHUE BIMSHUSA
pasTUYHBIX  (AKTOPOB HA CKOPOCTh XHMHYECKOW  pPEaKIUu, PEIICHHUE
AKCHEPUMEHTAIBHBIX 3afa4 Mo TtemaM «Metamwie» u «Hemeramis») c
coOmoIeHneM TpaBuil 6€30macHOr0 OOpaIIeHHs C BEHIECTBAMU U JTaOOPaTOPHBIM
obopynoBanuem, GOpMyIHpPOBATH I€Jb HMCCIENOBAaHUSA, TMPEACTABIATh B
paznuuHoi QopMe pe3ynbTaThl AKCHEPUMEHTA, aHAIU3UPOBATH M OIEHUBATHUX
JOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTh YMEHHI: COOIOATh MPaBUIIA MOJb30BAHUS XUMUYECKON
nocynod u 1abopaTopHbIM O0O0OpYyAOBAaHHMEM, OOpAIllEHHS C BEIIECTBAMHU B
COOTBETCTBUM C HMHCTPYKIMSIMU IO BBIMIOJHEHUIO JIa0OPATOPHBIX XMUMHUYECKUX
OMBITOB, YKOJIOTHYECKH 1€7eCO00pa3HOr0 TMOBEACHUSI B OBITY W TPYJIOBOMU
JNEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOLIECH MPHUPOIHOU
Cpeabl W JOCTHXKEHUS €€ YCTOWYMBOTO pPa3BUTHUSA, OCO3HABaTh OMNACHOCTH
TOKCUYECKOTO JIEUCTBHS HA JKUBBIE OPraHU3Mbl OINPEJICIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbich noka3arens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIICCTBIATh IIE€JICHANPABICHHBIN TMOUCK
XUMUYECKOU MH(OPMALIUK B PA3IMUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHast
auTepaTypa, CpeAcTBa MaccoBor uHbopmanuu, UHTepHET u Apyrue), KpUTHIECKH
aHAJTM3UPOBATHXUMHUYECKYIO MH(OpMaINIO, NepepadaThiBaTheé U HCIOJb30BATHB
COOTBETCTBUHM C MIOCTABJICHHOHN yueOHOM 3a/1aueil.
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11 KVIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/t P Konrpoabubie | IlpakTuyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgea 1.Teoperuyeckue 0CHOBbI XMMUU
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 n [lepnoanueckas cucteMa XUMHYECKUX 9
anemenToB /1. 1. MenaeneeBa
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1
BEIIIECTB
1.3 XHUMHUYECKUE PEAKITUN 19 1 3
Hroro mo pazmeny 39
Pa3znen 2.Heopranuueckasi Xumust
2.1 Hemerans 31
2.2 Mertambl 23 2
Hroro mo pazmeny 54
Pa3zpen 3.XuMus u ;Ku3Hb
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
/o

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoTsl

Jlara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipeamer u 3HaYeHNE OPraHUYECKON
XUMMH, NIPEICTAaBICHIE O MHOI000pa3uu
OPraHNYeCKUX COCTUMHEHUN

DJEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BasieHTHBIC BO3MOKHOCTH aToMa yriiepoja

XUMHUYECKas CBSI3b B OPraHUUECKHIX
coeMHEHUAX. MexaHu3Mbl 00pa30BaHMs
KOBAQJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsA3eH

Teopus cTpoeHHst OpraHU4eCcKUX
coequnenuit A. M. bytiiepoBa

Buner u3omepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIC

3¢ deKThl B MOJIEKYIaX OPraHUYeCKUX
COEUHEHNN

[IpencraBnenue o KIaccuPpUKAIIN U
cucrematrueckas Homenkiaarypa (IUPAC)
OpraHMYECKUX BEIIECTB

Knaccugukanus peaxkiuii B OpraHn4eckoi
XUMHUHU




Cucremaruzanus u 00001IeHYE 3HAHUM IO
TEME

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmya, HOMEHKJIAaTypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYI

10

duznueckue 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxneHnue aikaHOB B IPUPOJIE.
CriocoObl osTyueHus: U IpUMEHEeHne
AJIIKaHOB

12

Huxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHHUS M XUMUYECKHUX CBOHCTB, CIIOCOOBI
MOJTyYCHUST U TIPUMCHEHHUE

13

Pemenue pacu€rHbIx 3a1a4 Ha
ompeieJICHUE MOJICKYIIIPHOU (POPMYJIbI
OPraHUYECKOTO BEIIECTBA 110 MACCOBBIM
JIOJIIM aTOMOB BJIEMEHTOB, BXOISAIIHNX B €r0
cocraB. CucteMaTu3alus 1 0000IIeHHE
3HAHMH 110 TEME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dbopmyna, HOMEHKIIATypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CTpyKTypHas U IHC-TPaHC-U30MEPUS
aJIKCHOB

15

dusnuecKkue 1 XMUMHIECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa




CrniocoObl mosryyeHus U NpUMEHEHNE

16
aJIKCHOB
[Ipaktuyeckas padora Ne 1 mo teme

17 "[lonydeHune 3TUIEHA U U3YYEHUE €TI0
cBolicTB"
Pemenue pacu€rHbIx 3a1a4 Ha

18 oTpeieTICHNuEe MOJIEKYIISIPHOU (POPMYITBI
OpPraHUYEeCKOTO BEIEeCTBA
AJNKaJIueHbl: CONPSHKEHHBIE,

19 W30JIMpOBaHHbIE, KyMYJIHPOBaHHbIE.
Oco0eHHOCTH ANIEKTPOHHOTO CTPOECHHUS

20 XHWMHYECKUE CBOMCTBA CONPSIKEHHBIX
JIIEHOB

21 CriocoObI MoTy4eHus! ¥ IPUMEHEHNE
aJKaJuECHOB
AJIKWHBI: TOMOJIOTHYECKHH psiJi, oO1as

99 dhopmysna, HOMEHKIIATypa, JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL,
(hu3uvecKue CBOMCTBA

23 XuMHYECKHE CBOMCTBA aJIKNHOB

24 KauecTBeHHbIE peakiny Ha TPOIHYIO CBA3b

o5 CriocoObl MosTyueHus: U IpUMEHEHUe
AJKHHOB

26 Pemenue 3agay: pacy€Thl Mo ypaBHEHUIO
XMUMHYECKOHN peaKinu

97 CucreMaru3anus 1 0000IIeHUE 3HAHUI 10
TeMe

28 ApEHBI: TOMOJIOTUYECKUH psiJl, 001Iast




dopmyna, HOMEHKIIATypa. DICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OeH30J1a ¥ TOJTyoJIa, NX (PU3UIECKUE
CBOMCTBA

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

29
3aMeIIeHUs
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUHU

30 MPUCOETMHEHHS, OKHCIICHHE TOMOJIOTOB
OeH3ona

31 Oco0eHHOCTH XMMHYECKUX CBOWCTB
CTHpOJIa
Pemenune pacu€THbIx 3a1a4 Ha

32 oTpeieTICHuEe MOJICKYIISIPHOU (OPMYJTBI
OpraHHYECcKOro BellecTBa

33 CriocoObl mosTyueHus: U IpUMEHEHUe
apeHoB

34 I'enetnueckas CBS3b MEXIY PA3IUYHBIMU
KJIacCaMH YTJIEBOJIOPOJIOB
Pacuérbl o ypaBHEHUSIM XUMUYECKUX

35 peaknuii. Cucremarusaius u 00001IeHne
3HaHUU 1O TeMe

36 [Ipuponausiii raz. [lomyrasie HEQTSIHBIC
rasbl

37 KaMmeHHBI# yTosib U IPOyKTHI €ro
nepepaboTKH
Hed1b 1 cniocoOsl e€ nepepaboTKH.

38 [IpumeHeHne MpoAYKTOB NEpepadoTKU

HepTH




39

I'enetnueckas CBA3b MCKAY pa3IM4YHbIMU
KjracCaMu YrijicBOJOpOa0B

40

["anoreHonpon3BOAHBIE YIIIEBOIOPOAOB:
AJIEKTPOHHOE CTPOEHUE; pEeaKLuu
3aMellEeHus TajJoreHa

41

JeicTBue menoyveit Ha
rajoreHnpoun3BoIHbIE. B3auMoierictBue
JIMTAJIOT€HAIIKAHOB C MarHUEM U IMHKOM

42

CucreMaruzamus 1 0000IeHe 3HAHUN 110
pazaeny "YrieBogoposr"

43

KontponsHas pabora no teme
"YrneBonoposr"

44

[IpenenpHBIC 0THOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHH psifl, 001mIast popmyia,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KITacCU(PHUKAIIHS,
¢du3nvecknue CBOKWCTBA

45

XUMHUYECKUE CBOMCTBA MPEACIIbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoOBbl MOJIY4YCHUS U TPUMCECHCHUC
OJJHOATOMHBIX CIIMPTOB

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
H30MepHsi, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKUX CBOMCTB

48

MHOroaroMHbI€ CIIUPTHI: ITUIJICHIJIMKOJIb U
TJIMLEPUH, UX (PU3NYECKHE U XUMHUECKUE
CBOICTBa

49

CrniocoOblI 1oJTy4eHus: U IpUMEHEHUe




MHOT'0AaTOMHBIX CIIMPTOB

®deHoJI: CTPOEHUE MOJIEKYITbI, (PU3NYECKUE

50 cBo¥icTBa. TOKCHYHOCTH eHOTA

51 XuMHYeCcKue cBoWCcTBa (heHoIIa

59 CrniocoObl mosTy4eHHs U IPUMEHEHNE
(dbenona
[IpaxTnueckas padota Ne 2. Pemenue

53 HKCTIEPUMEHTAIBHBIX 33714 110 TeMe
"CnupTsl 1 heHoIIbr"

54 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TEMe
AJTBIETUIBI ¥ KETOHBI: DJICKTPOHHOE

55 CTpOCHHE KapOOHUIIBHOW T'PYIIITHI,
TOMOJIOTHUYECKHE PsiIbI, 00mmas hopmyna,
M30Mepusl © HOMEHKIIaTypa

56 AJIbJICTUIBI ¥ KETOHBI: (PH3HUECKUEC
CBOWCTBA; PEAKIIMU TPUCOCTUHCHUS

57 Peakiiuy okuCIICHUS 1 KAYECTBEHHBIC
pEaKIMK abJIETUIOB U KETOHOB

58 CriocoObI MoJTyYeHHsI aJIbJICTHIOB U
KETOHOB
OIHOOCHOBHBIC ITPE/ICIIbHBIC KAPOOHOBBIC

59 KHCJIOThI, 0COOEHHOCTH CTPOEHUS HX
MOJIEKYJ

50 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pu3nyecKkue CBoicTBa

61 XUMHUUECKUE CBOMCTBA MPEJEeTbHBIX

OJHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT




62

OcoOGeHHOCTH CBOWCTB MypaBbHHOK
KUCIIOTBI. MHOr00Opasue KapOOHOBBIX
KHUCIIOT

63

OCOoOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apoMaTU4eCcKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kuciot. [IpencraBureny BBICIIHX
KapOOHOBBIX KUCIIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObl nosTyueHus: ¥ IpUMEHEeHne
KapOOHOBBIX KUCIIOT

66

CrnoxHbIe Y(OUPBI: TOMOJOTHYECKUH P,
obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa

67

dusnyeckue U XUMHYECKHE CBOMCTBA
a¢upoB

68

Pemenne pacu€THbIX 3a7a4: [0 YPaBHEHUIO
XMUMHYECKOHN peakluu, Ha OIpeieIeHHe
MOJIEKYISIpHOH (hOpPMYJIIbI OPraHHYECKOTO
BEIECTBA

69

[IpakTuueckas pabota Ne 3. Pemenue
HKCIEPUMEHTANBHBIX 33734 110 TeMe
"KapOoHoBble KUCIOTHI. CrokHbIE 3(hupbI"

70

XKupsl: ctpoenue, pusndeckue u
XMUMHYECKHEe CBOMCTBA (TUAPOIIU3)

71

Oco0GeHHOCTH CBOWCTB JKUPOB,
COJIEPIKAIIUX OCTATKU HEMPEIeIbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpoae

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Moomee aeicreue. Iloasarue o

72 CUHTCTHYECKUX MOIOIIUX CPEICTBAX
(CMC)
I'eneTnyeckas CBSI3b YIIICBOJIOPOIOB U

73 KHCIIOPOJICOACPKAIINX OPTaHUICCKIX
BEIIECTB

72 Pacu€tel M0 ypaBHEHUSAM XUMHUYECKUX
peakuui

75 Cucrtemaru3anusa 1 0000IIeHre 3HAHUH 110
TeMe
OO61as xapakKTepUCTHUKA YIIIEBOIOB U

76 KJaccuukaiys yriieBoi0B (MOHO-, TU- U
TOJIMCaxapy bl )

77 Monocaxapuabl: pu3nYecKue CBOMCTBA U
HaX0XJCHUE B IIPUPOJIE

78 [IpumeHeHue T0K03bl, €€ 3HaUCHUE B
KU3ZHEJEATEIIbHOCTH OpraHu3Ma
Jucaxapuipl: caxapo3a, MaiabTo3a U

79 nakro3a. Haxoxaenue B npupojae u
MIPUMEHEHHE TUcaxapuioB
[Tonucaxapupl: CTpOEHHE MAaKPOMOJIEKYT,

80 ¢u3nyeckre U XMMUYECKHE CBOICTBA,
MIPUMEHEHHE

81 [TonsiTue 06 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemenune pacueTHbIX 3a1a4 Ha

ONpCACIICHUC JOJIM BbIXOJa IPOAYKTA




peaknuu 0T TCOPECTUYCCKHU BO3MOKHOT'O

83

Cucremarusaius 1 00001IeHrE 3HAHUHA 110
pazueny

84

KonTtposnsHas paboTa o teme
"Kucnopoaconepkaiye opraHudecKkue
coeuHEeHUS"

85

AMuHBIL: Ki1accupuKalus, CTpOeHHE
MOJIEKYJI, 0011ast popMyIia, U30Mepus,
HOMEHKJIAaTypa U GU3NYECKUE CBOWCTBA

86

XUMHUYECKUE CBOMCTBA alu(PaTUUECKUX
aMUHOB

87

AHWINMH: CTpOE€HUE aHWINHA, 0COOEHHOCTH
XUMUYECKHUX CBOMCTB aHUJIMHA

88

CriocoObI moTy4eHHs 1 IPUMEHEHNE
annpaTHIECKUX aMUHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIaTypa U
nzomepusi, pusnueckre CBONCTBA.
OTtnenbHBIE MTPEICTABUTENH O-
AMUHOKHCIIOT

90

XuMHJecKre cBolicTBa AMHWHOKMHCJIOT, UX
OMOJIOrMYECKOEe 3HAUYEHHE aMHUHOKHCIIOT.
Cunre3 n TUAPOJIU3 IICIITUAOB

91

benku kak npupoHbIE TOINMEPHI;
CTPYKTYpPHBI OCJIKOB

92

XUMHUYECKHE CBOMCTBA OEJIKOB

93

A30Tcoz[ep>1<amne TCTCPOUUKIINYICCKHUC
COCAMHCHUS. HYKJICI/IHOBBIG KHUCJIOTBI:
COCTaB, CTPOCHUC U OuoJtoruyeckas POJib




94

[Ipaktuyeckas padora Ne 4. Pemenue
HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEME
"A30TcoiepKalue OpraHun4ecKue
coenuHeHus"

95

[Ipaktudeckas padora Ne 5. Permenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 IO TEME
"Pacrio3HaBaHre OpraHMYECcKUX
coeqrueHuin"

96

KonTponsnas pabora o teme
"A30TCOIepKaIIe OPraHNIeCKUe
coequHeHus"

97

OCHOBHBIE TTOHITHS XUMUA
BBICOKOMOJICKYJISIPHBIX COSMHEHUN 1
METO/IbI UX CHHTE3a —IIOJIMMEPHU3aIus U
MOJIMKOHICHCALIUS

98

[Tnactmaccel. YTrimzarus u nepepadoTka
IlacTUKa

99

DJ1acToMephI: HATypabHbIN
CUHTETHYECKUE KayuyKu. Pe3nuna

100

Bonokna: HaTypaJIbHBIC, NCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJII/IMCPBI ClICOuaJIbHOI'O
Ha3Ha4YCHUA

101

[IpakTuueckas pabora Ne 6. Pemienue
SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Pacno3HaBaHue IJIacTMacC U BOJIOKOH"

102

O06o0011eHNe U cucTeMaTu3aIus
M3YyYEHHOT'0 MaTepHaa 1o TeMe
"BbICOKOMOJIEKYSIPHBIE COETUHEHNS"




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




11 KVIACC

KosuyecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hparrireckie u3yueHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI pecypesI
1 Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM 1
3neMeHT. M30Tormbl
9 CtpoeHnue 3IeKTPOHHBIX 000J0YEK aTOMOB, 1
KBaHTOBBIC YHCIIA
3 Knaccudukarus XuMu4ecKux 2JIEeMEHTOB (s-, 1
p-, d-, f-amemeHTHI)
4 Pacrnipenenenue 31eKTpOHOB MOATOMHBIM 1
opOuTamsim
DNeKTpOHHbIE KOH(UTYpALIUA aTOMOB
5 3JICMEHTOB B OCHOBHOM U BO30YXIEHHOM 1
COCTOSTHUU
5 DNeKTPOHHBIE KOH(UTYpALIUU HOHOB. 1
DNEeKTPOOTPULIATEIBHOCTD
[Tepuoauueckuii 3axkon u [leproanueckas
7 cUCTeMa XMMHU4ecKux snemeHToB /1. U. 1
MenpeneeBa, CBSI3b C COBPEMEHHON Teopueit
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB
3 XMUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1
MIPOCTHIX M CIOKHBIX BEIIECTB 0 TPYIIaM U
nepuoam
9 CucremaTu3aiys u 0000IIeHHe 3HAHUI TIO 1




TEMC

10

Buaer xumudaeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOM CBSI3U.
BonopoaHas cBs3p. MexxMoneKymsipHbIe
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpPHI
MOJIEKYJ C UX T€OMETPUUYECKUM CTPOECHUEM

12

[IpencraBnenus 0 KOMIIJIEKCHBIX
COEIMHEHUSIX: COCTAaB U HOMEHKJIATypa

13

BemectBa MoJsieKynsipHOTO 1
HEMOJIEKYIISIPHOTO CTpOoeHUs. THurbl
KPUCTANINYECKUX PELIETOK U CBOMCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJUIOMAHBIX PaCTBOpaX

15

HcTunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsl

16

CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3a1a4 ¢ UCHOIBb30BaHUEM MTOHATHIH
""MaccoBas J10J1s1 paCTBOPEHHOIO BelecTBa",
"MoJsipHasi KOHUEHTpaus'"

18

Knaccugukanus 1 HoOMeHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/BaI_[I/I}I n 0606IJ_ICHI/IC 3HAHMUH 110
TEMC




20

KonTtponsHas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
Hepnonnqecxaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB . 1. Menneneesa", "Ctpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"

21

Krnaccudukanus XuMHuecKux peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U NIPEBPALECHNS YHEPTUU IIPH
XUMHUYECKHX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepMmoxumMuyeckue ypaBHEHHs

23

Boruncnenus mo ypaBHEHUSIM XUMHYECKUX
peakuuil 1 TEepMOXUMHUYECKUM YPaBHEHUSIM

24

CKOpOCTh XMMUUYECKOH peaKinu, e
3aBUCHUMOCTD OT Pa3INYHBIX (PaKTOPOB.
Karanu3 u xatanuzaropsl

25

I'omorennsle u T'€TCPOIrCHHBIC pCAKIIUN

26

[IpakTrueckas padota Ne 1 mo reme
"Biustaue pa3auvHbIX (aKTOPOB Ha
CKOPOCTbh XUMHYECKOU peakiuu"

27

OO6paTumbie U HEOOPATUMBIE PEAKIIHH.
XUMUYECKOE paBHOBECHE

28

IIpaktuyeckas padora Ne 2 o reme
"Bausiaue pa3nuyHbIX (aKTOPOB Ha
MIOJIOKEHHE XUMHUYECKOTO PAaBHOBECHS"

29

aﬂeKTpOHI/ITI/I‘{CCKaH JUucconuanusi. CunbHbIC
U cl1a0Oble QJICKTPOJIUTHI. CrerneHb




Jucconraiuuu

Nonnoe npoussenenue Bojpl. Cpena BOAHBIX

30 pactBopoB. Bonopoansiii mokaszarens (pH)
pacTBopa

31 I'maposns coneit. Peakuuu, nporekaroniye B
pacTBOpax dJIEKTPOJIUTOB
[IpakTnueckas padbora Ne 3 o teme

32 "XuMHYeCKHE peakluu B pacTBOPAx
ANEKTPOJIUTOB"
OKHCIUTETEHO-BOCCTAHOBUTEILHBIE

33 peakuu. BaxxHe#me OKUCIIUTENH U
BOCCTaHOBHUTEIN

34 MeTtop 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oamanca

35 DIEeKTPOJIN3 PACTBOPOB M PACIIJIAaBOB
BEIIECTB

36 Pemenue 3amayu pa3aMvHbBIX THIIOB

37 Pemenue 3amau pa3aMvHbBIX THIIOB

38 CucreMaruzanys 1 00001IeHEe 3HAHUI 110
teme "XUMHUUYECKHEe peakiuun"

39 KonTtponbHas padoTa o teme "XuMudeckue
peakuun"
[Tonmoxenue HemeraoB B [lepuoauueckoit

40 CHUCTEME XMMUYECKHUX 3J1eMeHToB JI. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMOB. PU3nYECKUEe CBOMCTBA HEMETAILIIOB

41 ANOTpomnuUs HEMETAUIOB (Ha IpuUMepe

KHCTIOpo/ia, cephl, hocdopa u yriepoaa)




Bogopon: nonyduenue, pusndeckue u

42 XUMHUYECKUE CBOMCTBA. ['Hapubl
["asiorensl: HaX0XAC€HUE B PUPOJIE, CITOCOOBI

43 MoJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOICTBa
lNanorenoBonopoasl. Baxunenmue

44 KHCJIOPOJICOACPIKAIITNE COCTUHEHUS
raJOreHOB
JlaGopaTopHbIe U TPOMBIIIIEHHBIE CIIOCOOBI

45 MOJTy4eHUs rajoreHoB. Ilpumenenue
TaJIOreHOB U UX COeTUHEHUMN
[IpakTuueckas padbora Ne 4. Pemienue

46 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"T"anorensr"
Kucnopon: naboparopusie u

47 MIPOMBIIIIJIEHHBIE CLIOCOOBI TIOJTYUYECHHUSI,
¢buznyeckue U xumMuueckue cBoicTra. O30H.
[IpumeHeHue KUCIOPOIa U 030HA

48 OKcHIbI U IEPOKCHUIBI

49 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
Cepa: Hax0XJI€HUE B IPUPOJIE, CIIOCOOBI

50 noJtyueHus, GU3NYECKUE U XUMHUECKUE
CBOMCTBA

51 CepoBosopos, cynbdusl

59 Kucnoponaconepskaiue coelMHEHUsI CEPBI.
Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI

53 IIpakTtuyeckas pabota Ne 5. Pemenue

AKCIIEpUMEHTANIbHBIX 3aa4 1o Teme "Cepa u




eé coeqnueHus"

A30T: HaX0KJICHHE B IIPUPOJIE, CIOCOOBI

o4 MoJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOMCTBA. AMMHMAK, HUTPUJIBI

55 Kucnopozacoaepsxariye coeiuHEHHS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumMeHneHne a30Ta U €ro COCMHEHUI.
A30THBIE y10OpEeHUS
®dochop: HaxXOXKIEHHE B IPUPOJIE, CLIOCOODI

S7 noJtyueHusi, GU3NYECKue U XUMUYECKHE
cBoiictBa. Pochusl u Gochux

58 Oxkcunpl pocdopa, bochopcoaepkamine
kucioThl. Conu hochopHOM KUCITOTHI

59 [Ipumenenne Gocdopa u ero COeTUHECHHIA.
docdopHbIe y1oOpeHUs
[Ipaktuueckas padota Ne 6. Permenue

60 SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U
dhocdhop u ux coenuHeHUS"
VYrinepoa: HaXoKJIeHUE B PUPOJE,

61 AJUIOTPOITHBIE MOTU(PUKALINN; PU3UUECKHUE U
XMUMHYECKHE CBONCTBA, IPUMEHEHHE

62 Oxcup yraepona(Il), okcun yrnepona(I1V),
yroJIbHAsI KUCIIOTA U €€ CONH

63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
Kpemuuii: HaxoxJIeHuE B IPUPO/IE, CIIOCOOBI

64 MOJTy4eHHUs1, GU3NYECKUE U XUMHUYECKHE
CBOMCTBA

65 Oxcun kpemuus(1V), kpeMHuEBast KUCIOTA,




CHJIMKAThI

[IpuMeHeHne KpeMHUS U €r0 COCTUHEHUM.

06 Crexio, ero moyry4eHue, BUIbl CTEKIIA

67 Pemrenue 3amau pa3aMvHbIX TUIIOB

68 Cucremaru3zanus 1 0000IIeHUE 3HAHUI 110
teme "Hemeramnnr"

69 KonTtpomnsHas padora no reme "Hemeramier"

70 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K
[Tonoxxenne metannos B [lepuoanueckoi

71 CUCTEME XUMHUYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS AIEKTPOHHBIX
000JI04€K aTOMOB METaJJIOB

79 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[IpumeHeHre MeTaIoB B ObITY U TEXHUKE

73 Crnasel MetaioB. Kopposus metanios

74 Pemenue 3amau pa3aMvHbBIX THIIOB
DIIEKTPOXUMHUYECKUHN PSJl HANIPSIKCHU N

75 MeTauioB. O0mme crnocoObl MOTyYeHUs
METaJJIOB
OO6mas xapakTepucTuka MetamioB [A-
rpymnmnsl [leproauueckoit cucTeMbl

76 XUMHUUYECKHUX IEMEHTOB. HaTpuil n kanuii:
noytyueHue, GU3NYecKue 1 XUMUIECKHe
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U
HUX COeIUHEHUN

77 Oomas xapakTepuctuka metamios |IA-

rpynns! Ileproauueckoit




CHUCTEMBIXUMHUECKHUX 3JIEMECHTOB. Maruuii u
KaJbIUi: TIoNydeHue, pusndeckue u
XUMHUUYECKUE CBOMCTBA, MPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTMHEHUI

78

JXK€ctkocTh BOJBI M CIOCOOBI €€ yCTpaHEeHUs

79

AnroMuHMI: Iony4yeHue, Gpu3nyeckue u
XUMUYECKUE CBOMCTBA, IPUMEHEHHE

80

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCHUIA ATFOMUHMS,
TUAPOKCOKOMIUIEKCHI AJIFOMUHMS, UX
IIPUMEHEHHE

81

Pemenne 3a1a4 pas3jIM4YHbIX TUIIOB

82

[Ipaktuueckast padota Ne 7. Pemenne
SKCIEPUMEHTAJIbHBIX 33124 10 TEME
"Metauibl r1aBHBIX oArpymnmn"

83

OO6mras xapakTepucTUKa METALIIOB
mo6ouHbIX nmoArpymi (b-rpyrm)
[Tepuoanueckoit CuCTEMbl XUMUYECKUX
9JIEMEHTOB

84

duszndyeckre ¥ XMMHYECKUE CBOMCTBA XpoMa
Hu €ro COCﬂHHeHHﬁ, HUX IIPUMCHCHHC

85

Baxwueiive coeiMHEHUs] MapraHiia.
[Tepmanranar Kajiusi, €ro OKUCIUTEIbHbIE
CBOICTBA

86

du3nuecKkne 1 XMMUYECKUE CBOMCTBA XKee3a
u ero coequHeHu. lomyuenue u
IIPUMEHEHHUE CILIABOB XKeEJe3a

87

du3znyecKrue U XMMHUYECKHE CBOMCTBA MEIU U




€€ COCIMHECHMM, UX IPUMEHEHUE

duznueckre 1 XMMHUYECKUE CBOUCTBA [IUHKA

88 U €T0 COCTMHEHUH, UX TPUMEHEHHE.
I'1apOKCOKOMIUIEKCHI IMHKA
[IpaxTnueckas padora Ne 8. Pemenue

89 IKCMIEPUMEHTATBHBIX 33124 TI0 TEME
"Metasisl 10O0YHBIX ToArpymn”

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

o1 O060011eH1Ee U CUCTEMAaTH3alNUs U3YYEHHOTO
Marepuana no reme "Metamisl"

92 KonTtponsHas padoTa o Teme "Mertamibt"

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIIUS OITHO0K
Ponps xumun B 06ecriedeHIN YCTOMYHBOTO

94 pa3BuTHs YesioBedecTBa. [loHsTHE O
Hay4YHBIX METOJ[aX UCCIICOBAHMSI BEIIECTB
Hayunble npuHIUIIBI OpraHu3aIiu

95 XMMHUYECKOTO IPOU3BOCTBA.
[IpompInuieHHbIE CIOCOOBI MOTYYEHUS
BAYKHEHIIINX BEIIECTB

96 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH
Cpelbl U ero MOCIeACTBUS

97 XUMUS U 370pOBbE YEIIOBEKA.
JlekapCTBEHHbIE CpeJICTBa

08 Xumus nuimy. Poas xumun B obecriedeHun
MUIEBOI 6€30MMacHOCTH

99 Kocmernueckue u nappromMepHbie CpeiCTBa.

briToBag xumug




XHMHS B CTPOUTENBLCTBE. BaskHenmue

100 CTPOMTENbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl
101 XHMHUS B CEIBCKOM XO35HCTBE. 1
Opranuyeckue U MUHEPAJIbHBIE YI0OpEHUS
102 CucremaTtu3zanus 1 000011eHHE 3HAHUN 11O 1
TeMe
OBIIEE KOJIMYECTBO YACOB T1IO 102

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus, 11 knacc/ 'abpuensia O.C., OctpoymoB U.I'., CnankoB C.A., JIEBkuH

A.H., Axunonepnoe obmectso «M3narensctBo «IIpocBemienuer

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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