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HOACHUTEJBHASA 3AIIUCKA

Pabowas mporpamMmma TO XMUMHM Ha YpOBHE cpeaHero oomiero obpasoBaHus pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®enepanumy», TpeOOBaHHN K
pe3yiibTaTaM OCBOCHHS (heJepalbHON 00pa30BaTEILHON MporpaMMbl cpenHero obmiero odpazoanus(D@OIT COO),
MpeNcTaBIeHHBIX B DenepanbHOM TOCyIapcTBEHHOM oOpasoBaTenbHoM cramapre COO, ¢ yuérom Konnenium
npenojaBaHusi ydeOHOTO mpeamera «XuMUs» B 00pa3oBaTeNbHBIX oOpraHm3auusix Poccuiickoii ®Deneparym,
peanu3yonux OCHOBHBIE 00pa3oBaTeIbHbIE IPOTrPaMMbl, U OCHOBHBIX NOJOKeHUH «CTpaTeruu pa3BUTHs BOCIUTAHUS
B Poccuiickoit @enepanuu Ha nepuof 1o 2025 roga» (Pacnopsoxenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMmusi Ha YpOBHE YIIyONEHHOTO H3yYeHHsS 3aHUMaeT BaKHOE MECTO B CHUCTEME €CTECTBEHHO-HAyYHOI'O
oOpazoBanms ywammuxcsi 10—11 kmaccoB. M3ydeHuwe mpeamera, peanu3yeMoe B YCIOBHSAX TUPPEpECHIUPOBAHHOTO,
npopuabHOro oOy4yeHus, MpPU3BaHO OO0ECMeYnuTh O0O0IIEe00pa30BATENbHYI0 M OOIIEKYJIbTYPHYIO TOATOTOBKY
BBIITYCKHUKOB IIKOJIBI, HEOOXOOUMYIO AJISl aJanTalid WX K OBICTPO MEHSIOMIMMCS YCIOBHSAM JKM3HH B COLUYME, a
TAKXKC JI MPOAOJIKCHUA O6y‘-IeHI/I$I B OpraHusanusax HpO(beCCI/IOHaJII)HOFO O6pa3OBaHI/ISI, B KOTOPBIX XUMHA ABJIACTCA
O,HHOﬁ 13 IPUOPUTETHBIX JUCHHUIUIMH.

B mnporpaMme mo XuMHM Ha3HaueHUE MpeaMmera «XWMHUS» TOIy4YaeT MOAPOOHYI0 HMHTEPIPETAHIO B
COOTBETCTBHM C OcHOBononaratormuMu nojoxeHuaMu GI'OC COO o B3auMO0OYCIOBISHHOCTH LeNel, colepikaHus,
PE3YJIbTAaTOB O6y‘-ICHI/I$I u TpC6OBaHI/II\/'I K YPOBHIO TIOATOTOBKHU BBIITYCKHUKOB. CBI/I):[CTGJ'II)CTBOM TOMY SBJIAIOTCA
CJIEYIOIINE BBITIOTHAEMBIE IPOTPAMMOH 10 XUMUU (PYHKIHH:

e MH(POPMANMOHHO-METOINYECKAs, Peann3alusl KOTOpoi 00ecleunBaeT MOoNyuYeHHEe MPEICTABICHUS O LEIsX,
coJiepkaHuM, obmield cTpareruu 0OydeHHsl, BOCITUTAHUS M Pa3BUTHsI 00yUarOIIUXCsl CPEACTBAMH MPEIMETa,
W3y4aeMOoro B PAMKax KOHKPETHOTO MPOQUIIS;

e  OPraHM3alMOHHO-TJIAHUPYIOIIAs, KOTOpas MpeaycMaTpUBACT ONpEICICHUE: MPUHITUIIOB CTPYKTYPUPOBAHUS
W TOCJEOBATENILHOCTH M3YYCeHUS yd4eOHOro Marepuasia, KOJNUYECTBCHHBIX M KAYECTBCHHBIX €ro
XapaKTePUCTUK; TMOIXOMO0B K (OPMHUPOBAHUIO COJCPKATEILHOW OCHOBBI KOHTPOJII W OIICHKH
00pa30oBaTeIbHBIX JIOCTIKEHUH OOYYaIONIMXCS B paMKax HWTOrOBOWM artectalud B (opMe eIWHOro
TrOCYAPCTBEHHOTO DK3aMEHA 10 XUMUH.

IMporpaMma Jyis yriryOIEHHOTO U3YUYECHUS] XUMUU:

e  YCTAaHABJIMBACT MHBAPHAHTHOE TPEJIMETHOE COJCPIKaHKEe, 0053aTeIbHOES [T U3YUYCHHUS B PAMKAX OTICIbHBIX
npoduinieif, mpeaycMaTpuBacT paclpe/eieHue | CTPYKTYpPUpPOBaHME €ro Mo KiaccaM, OCHOBHBIM
COJICPKATENILHBIM JTHHUSAM/pa3/ieliaM Kypca;

e 1alT mpUMepHOE pacnpeielieHHe y4eOHOr0 BPEMEHH, PEKOMEH/TyeMOT0 JIJIsl H3YYEHUS OT/IEIBbHBIX TEM;

e Mpelyiaraet NPUMEpPHYIO MOCIEI0BATeIbHOCTh U3YUSHHS Yy4eOHOro MaTepraa ¢ yu4€ToM JIOTHKHU MOCTPOCHHUS
Kypca, BHYTPUIIPEMETHBIX U MEKIIPEIMETHBIX CBSI3CH;

e AT METOAMYECKYIO MHTEPIIPETALMIO LIl 1 3a/1a4 U3y4YeHHsI IpeIMeTa Ha YriIyOIEHHOM yPOBHE C Y4ETOM
COBPEMEHHBIX NMPHOPUTETOB B CHCTEME CpPEIHEro oOuiero oopa3oBaHUs, COIEPKaTeIbHON XapaKTepUCTHKU
TUIAHUPYEMBIX ~pE3yJbTaTOB OCBOCHHS OCHOBHOM 0Opa30BaTelIbHOH MPOrpaMMbl CpEJHEro OOIIero
o0Opa3zoBaHus (JINUHOCTHBIX, METAIPEAMETHBIX, MPEIMETHBIX), a TAKXKe C YIETOM OCHOBHBIX BHJOB y4eOHO-
MO3HABATENbHBIX AEHCTBUI 00Yy4aOLIErocs 10 OCBOSHHIO COAEP KaHus MpeIMeTa.

[1o BceM Ha3BaHHBIM MO3MLMSM B IPOrpaMMe [0 XMMHUH IPEAyCMOTPEHA IPEEMCTBEHHOCTh ¢ 00yYeHHEM XUMHU

Ha YPOBHE OCHOBHOI'O 0O0IIIero oOpa3oBaHMs. 3a IpeaeiaMyd YCTAaHOBJICHHOW MPOrpaMMOM 10 XMMHHU 00S3aTENIbHOM
(MHBapHaHTHOI) COCTABISIONICH COZEpKaHUsI Y4eOHOTO TpenaMeTa «XHUMUs» OcTa€Tcs BO3MOXHOCTH BhIOOpa ero
BapPIaTHBHOﬁ COCTaBHHIOHICfI, KOTOpas JOJDKHa OINPEACTIATECSA B COOTBETCTBUU C HAIIPABJICHUEM KOHKPETHOI'O HpO(i)I/IHSI
o0ydeHwmsI.

B cootBerctBUM ¢ KoOHuenTyanbHbIMH TojoxeHusMu PI'OC COO o Ha3HAYeHUH MPEIMETOB 0a30BOTO H
yrayOnéHHOro ypoBHel B cucreMe audHepeHIMPOBAHHOTO OOYyYEHHS Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUS
XVMUSl Ha YpPOBHE yIIyOJIEHHOTO W3YYCHUS HAIpaBJICH HA pealu3alfio MPEEMCTBEHHOCTH C TOCIICAYIOIINM 3TarloM
TIOJYYEHUS] XUMHYECKOTO 00pa3oBaHUs B PaMKax HW3YYCHHUS CIEIUAIBLHBIX ECTECTBCHHO-HAYYHBIX U XHMHYECKHX
JUCIIMIUIMH B By3aX M OpPTraHU3alUsIX CpeHero nmpodecCHOHATbHOr0 00pa3oBaHus. B 3Tol cBsA3M M3ydeHHE mpeaMeTa
«XUMHS» OPUCHTUPOBAHO MPEUMYIIECTBEHHO HA paCIIUpEHHE M YIrIyOJIeHHEe TEOpeTHYECKOM W TpPaKTHYECKOU
TIOJITOTOBKK  OOYYarOIMXCs, BBIOPABIIUX ONpeNeNEHHbI Tpoduib OOy4eHHUs, B TOM 4YHCIE C IEpPCIIEKTUBOM



MOCJIEAYIOUIETO MOyYeHHsI XUMHUYECKOTo 00pa30BaHus B OpraHu3alusIx npogeccnoHanbHoro oopaszosanus. Hapsiay ¢
atuM, B cBere TpedoBanuii ®I'OC COO k maHUpyeMBIM pe3yjbTaTaM OCBOCHHS (elepalibHON 00pa3oBaTeabHON
IpOrpaMMBbl CpeIHET0 00IIero 00pa3oBaHusl U3yueHHE TpeAMeTa «XUMUS» OPUEHTUPOBAHO TAaKXKe Ha pPelICHUE 3a/ad
BOCIIUTaHUSI U COLMAJIBHOTO Pa3BUTHs OOydalomMXcs, Ha (OPMUPOBAHHE y HUX OOIIEHHTEIUICKTYyaJbHBIX YMEHHIA,
YMEHUI pallMOHaIH3aluy Y4eOHOTro Tpyaa 1 0000MEHHBIX CITOCOOOB NEATEIHHOCTH, HMEIOIINX MEXINCIMIUTMHAPHBIH,
HaANpEAMETHBIA XapakTep.

CocTaBisIIOIUMH TIpeAMEeTa «XUMHS» Ha YPOBHE YrIyOJIEHHOTO M3YUYEHHUS SIBISIOTCS YrIyOJIEHHBIE KYpPCHI —
«Oprannyeckast xumus»» U «OO01Ias 1 HeopraHuueckas xumus». [lpu onpeneneHny NOaX0I0B K OTOOPY B CTPYKTYPHOM
OpraHM3alliid COAEP)KAaHHS 3THUX KYpPCOB B IpOrpaMMe MO XHMMHUHM 3a OCHOBY MHpHHATHI nojoxeHus ®I'OC COO o
pasnuyugx 6a30BOTO U YriayOIEHHOTO YpOBHEH U3YUeHUS MpeIMeTa.

OcHoBy cozaepxkaHus KypcoB «Opranudeckass xumus» u «OOmas W HeopraHudecKas XUMHsS» COCTaBISCT
COBOKYITHOCTh MPEIMETHBIX 3HAaHUH UM YMEHHUH, OTHOCAMINXCA K 6a30BOMY YPOBHIO M3Y4EHHS MpeaMera. JTa cucTeMa
3HaHUH TOJy4yaeT ONpPEeNeNIEHHOE TEOPEeTHUECKOe JOMOJIHEHHE, MO3BOJISIONIEe OCO3HAHHO OCBOUTH CYIIECTBEHHO
Oonpmmii 00bEM (hakToNorMmyeckoro marepuana. Tak, Ha YriyOJEHHOM YpOBHE H3YYeHHUs TpeaMeTa obecreueHa
BO3MOXHOCTh 3HAYUTEIBHOTO YBEJIMUYCHUSI 00bEMa 3HAHUI 0 XUMHUECKUX dJIEMEHTaxX M CBOWCTBAX WX COSAWHEHHH Ha
OCHOBE PacCIIMPEHUs] W YIIyOJIeHHs] MPEACTaBICHUNA O CTPOCHHU BEUIECTBA, XMMUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKAaHUs] PEaKIMii, pacCMaTPUBAEMBIX C TOYKH 3pEHHUsS] XMMHUYECKOW KHUHETUKH M TepMOAUHAMHKH. V3yueHue
nepuorueckoro 3akoHa W Ilepuognueckoll CHUCTEMBI XHMHUYECKHX JJIEMEHTOB Oa3WpyeTcs Ha COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX TNPEACTABICHUAX O CTPOCHWU aroMa. XWUMHUYEcKas CBSI3b OOBACHSIETCS C TOYKH 3pCHHS
9HEPreTHUECKNX H3MEHEHWH Tpu e 00pa3oBaHUM W paspylleHHH, a TaKKe C TOYKH 3PCHUs MEXaHU3MOB €
oOpa3zoBanusa. l3ydeHue TWUIIOB peakUuil AOMOnHsAETcS (OPMHUPOBAHHEM IPEACTABICHUN 00 3JIEKTPOXUMHYECKUX
nporeccax M 3JEKTPOJIU3E PacillaBOB M PACTBOPOB BELIECTB. B Kypce OpraHnveckoil XMMUHU NPH PAacCMOTPEHHH
PEaKIMOHHON CIIOCOOHOCTH COENWHEHHWH yaemsercs oco0oe BHHUMaHHE BOIpocaM 00 3IeKTPOHHBIX 3deKTax, o
B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MAaxX PEaKkIui.

Ocoboe 3HaYeHHEe UMEET TO, YTO Ha COAEPIKAaHHE KypCOB XUMHH YIIIyOIEHHOTO YPOBHS U3YyUYEHHUS ATl KJIACCOB
onpenesn€HHOro mpoduias (raaBHBIM 00pa3oM Ha HX CTPYKTYpy M XapakTep [ONOJHEHHWH K oOmed cucreme
NpEeIMETHBIX 3HAHUI) OKas3bIBAIOT BIMSHUE CMEXHBIE IMpeaMeThl. Tak, Hampumep, B COJACp)KaHUM MpeaMera Juis
KJIACCOB XMMHUKO-(hN3N4ecKOro mpoduis 0oJbiioe 3HaueHHEe OyAyT MMETh 3JIEMEHTHl y4eOHOro Marepuala 1mo oouen
xumuu. [Ipn u3ydeHnn npeaMeTa B JaHHOM Cllydyae aKIEHT OyneT cliesiaH Ha OOLIHOCTh METOJO0B IO3HAHUS, OOLIHOCTD
3aKOHOB M TEOPHH B XUMHH U B (PU3HKE: aTOMHO-MOJIEKYJISIpHast Teopusi (MOJEKyJsipHasi Teopusi B (pU3MKe), 3aKOHBI
COXpaHEHHsI MacChl M SHEPTUH, 3aKOHBI TEPMOJANHAMHUKH, SJIEKTPOJIN3a, IPEICTABIICHNS O CTPOSHUH BEILECTB U IPYroe.

B T0 ke BpeMs B collepaHUU MpeaMeTa AJsl KJIACCOB XMMUKO-OHMOIOrHYeCKOTro mpoduiisi OONbIINI yAETbHBINA
Bec OyZeT MMeTh OpraHuyeckas XuMmus. B aTom ciiyuae mpemocTaBiseTcsi BOSMOXKHOCTh Uil 0ojiee 00CTOATEIILHOTO
paccMOTpeHHUsI XUMHUYECKON OpraHU3alry KIETKH KaKk OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOH BXOISAT, K IPHUMEPY,
TaKue CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMIUIBI, OCJIKH, YII€BOAbI, HyKIIEHHOBBIE KUCIIOTHI U Apyrue. [Ipu 3TroM 3HaHUS
0 COCTaBE M CBOMCTBax IPEJCTABUTEIEH OCHOBHBIX KJIACCOB OPTaHWYECKHX BELIECTB CIY’KaT OCHOBOW JUISI M3YUYEHHS
CYLIHOCTHU TPOLIECCOB (JOTOCUHTE3A, IBIXaHUS, TUILIEBAPEHHSL.

B mtane popMupoBaHus OCHOB HAYYHOTO MHPOBO33PEHHUS, OCBOCHHS OOLIICHAYYHBIX METOIOB ITO3HAHUS U OIIBITA
NPaKTUYECKOro NMPUMEHEHUs] HAYYHBIX 3HAHUH M3ydeHHE mpeaMera «XUMHs» Ha yriyOJEHHOM YpOBHE OCHOBAHO Ha
MEXITPEJMETHBIX CBS3SX C YYEOHBIMU TpEIMETaMH, BXOJSIIUMH B COCTaB INpeIMETHHIX obnacteit «EcTtecTBeHHO-
Hay4YHbIE TIpEeAMETE, «MaTemaTrnka u nHpopMaTuka» u «Pycckuii SI3bIK U INTepaTypay.

[Ipu u3ydyennu ydeOHOTO mpeamera «XHMHUs» Ha yriIyOJIEHHOM YpPOBHE TakXke, KaK Ha YPOBHE OCHOBHOTO U
cpexHero ooOrero oopazoBaHust (Ha 0a30BOM YpOBHE), 33/ja4eii IEPBOCTEIICHHON 3HAYUMOCTH SIBJIIETCS (hOPMHUPOBAHUE
OCHOB HayKH XHMHH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, PAKTUIECKON JAEeSTETFHOCTH YeJI0BeKa M OJJHOTO U3
KOMIIOHEHTOB MUPOBOH KyJIbTYpbI. Pemienue 1ol 3a1a4u Ha yriyOJaEHHOM ypOBHE H3yUeHMs MpeIMeTa Mpeosiaraer
peanuzanuio TaKux eseH, Kak:

e (opMHpOBAaHHE NPEICTABICHUH: O MaTEPHAIBHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTSX M I03HaBaeMOCTH
SIBJIGHUH TPUPOIBI, O MECTe XMMHH B CHCTEME ECTECTBEHHBIX HayK M e BeIyIleidl posn B oOecrieueHHH
YCTOMYHNBOTO PA3BUTHS YEIIOBEUCCTBA: B PEIICHUU MPOOJIEM SKOJIOTHYECKOM, DHEPTETHICCKON M IHIIEBOMN
0e30I1acHOCTH, B Pa3BUTHMM MEIMLUHBI, CO3JAaHUU HOBBIX MAaTe€pHanoB, HOBBIX HCTOYHHMKOB JHEPIUH, B



o0ecrnevYeHny parMoHAIBHOTO MIPUPOIOTIONB30BaHUs, B (POPMHUPOBAHUN MHPOBO33PEHUS U OOIICH KYIbTYPHI
YEJIOBEKa, a TAKXKE IKOJIOTMISCKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M ITPUPOTHON CPE/IE;
OCBOCHHME CHCTEMBbl 3HAaHHM, JEKAIIUX B OCHOBE XUMHUYECKOW COCTAaBISAIOIIEN €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa: (PYHIAMEHTAIBHBIX TOHATHM, 3aKOHOB W TEOPHI XMMHUHU, COBPEMEHHBIX IMPEACTaBICHUN O
CTPOEHUM BEUIECTBA HA PAa3HBIX YPOBHAX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAAMOJIEKYJISPHOM, O
TEPMOJMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEAKLIMMI, 0 XUMHUYECKOM
paBHOBECHUHU, pACTBOpaX U JAWCICPCHBIX CHUCTEMaX, 00 OOINMX HAYYHBIX NPUHIUIAX XHUMHYECKOTO
MPOU3BOJICTBA;

(hopMUpOBaHUE y OOYYArOIIUXCSI OCO3HAHHOTO IMOHMMAHUS BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKHX
3HaHWH JJI OOBSICHEHUS KIIOUEBBIX WJACH W MPOOJIeM COBPEMEHHOW XWMUH, JUIsi OOBSCHEHHS U
MPOTHO3UPOBAHUS SIBIICHUM, MMEKOIIUX €CTECTBEHHO-HAYYHYIO MPHUPOAY; IPAMOTHOTO PEUICHUS TpodieMm,
CBSI3aHHBIX C XHWMUEH, MPOTHO3MPOBAHWS, aHAIU3a M OICHKU C IO3UIUN 3KOJOTMYECKOW 0e30MacHOCTH
MOCJICACTBUI OBITOBOM U TNPOM3BOJCTBCHHON JEATCIILHOCTH 4EJIOBEKA, CBA3aHHOW C XUMHYCCKUM
MPOU3BOICTBOM, HCIIOJIb30BAHUEM U NIepepabOTKON BEIIECTB;

yriayOJIeHWe NPEACTaBICHUA O HAy4YHBIX METOJaX IMO3HAHMs, HECOOXOAMMBIX JJIsi MPUOOPETCHUS YMEHHI
OPUEHTHPOBATHCS B MUPE BEIICCTB U OOBSICHEHUS XUMHUYECKHX SIBJICHUN, MMEIOIIUX MECTO B IPUPOJE, B
MPaKTUYECKON JIEATEIPHOCTH U MMOBCEIHEBHON KU3HMU.

B mane peanuzanyu nepBoOYepeTHBIX BOCIIUTATEIBHBIX M Pa3BUBAIOIINX (DYHKIUI LETOCTHOW CUCTEMBI CPEIHEro

obmiero oOpa3oBaHMs TNpH H3YYEHUH MpenMmera «XHWMHUsS» Ha YIIyOJEHHOM YpOBHE OCOOYIO aKTyaJbHOCTb

pHOOPETAIOT TaKKe LIEJU U 331a4H, KaK:

BOCIIUTaHUE YOEXKIEHHOCTU B IIO3HABAEMOCTH SIBJICHUH NPHUPOIBI, YBa)KCHHS K IPOLECCY TBOPYECTBA B
001acTH TEOPETUYECKUX U MPHUKIAAHBIX MCCICAOBAaHMA B XUMHH, (OPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pasBUTHE MOTHMBALMM K OOYYEHHUIO M IO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCHHUTAHHUIO Ha
OCHOBE YCBOEHUS O0IIEUEIIOBEYECKIX [IEHHOCTEH;

pasBUTHE IO3HABATENbHBIX WHTEPECOB, MHTEICKTYAJIBHBIX W TBOPYECKHUX CHOCOOHOCTEH OOydarommxcs,
(opMHpOBaHHE Y HUX CO3HATEIBHOIO OTHOLICHHUS K caMOOOPa30BaHUIO M HENIPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCIIEIIHOW MPO()eCCHOHANBHOW M OOIECTBEHHON AEATENIbHOCTH, OTBETCTBEHHOI'O OTHOLICHUS K
CBOEMY 3JJOPOBBIO M ITOTPEOHOCTH B 340POBOM 00pase >KU3HH;

¢dbopMHUpOBaHNE YMEHUI M HaBBIKOB Pa3yMHOI'O NPHPOJOIIOIB30BAHUS, PA3BUTHE HKOJIOTMYECKON KYIbTYPBHI,
nproOpeTeHHE ONbITa OOIECTBEHHO-TIOIE3HOM SKOJIOTHUECKON AEATEILHOCTH.

OO0mree YUCIIO YacoB, MPEAYCMOTPEHHBIX IS WM3YYCHHS XHMHW Ha YIIIyOJIEHHOM YPOBHE CpEIHEro OOIIero
oOpa3zoBanus, cocranisier 204 gacos: B 10 kmacce — 102 gaca (3 yaca B Henenro), B 11 kimacce — 102 gaca (3 gaca B
HEJICITIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTuyeckue OCHOBbI OPraHUYeCKOl XUMMH.

[IpenMeT ¥ 3HAUYEHUE OPraHUYECKOW XHUMHUH, TMPEACTABIEHHE O MHOro00pa3uu OpPraHUYECKUX
COCIMHEHU.

DJEeKTPOHHOE CTPOEHHE aroMa YIJepojia: OCHOBHOE U BO30YXKIEHHOE COCTOSHUA. BaneHTHbIe
BO3MOXXHOCTH aToMa yriepoaa. XHUMHUYECKash CBsI3b B OPraHMYECKUX COCAMHEHUSX. THIMBI THOpuIu3aluu
aTOMHBIX opOuTasiel yriepona. MexaHuU3Mbl 00pa3oBaHHs KOBaJCHTHOM CBSi3UM (OOMEHHBIH U JIOHOPHO-
aKUENTOpHBIH). TUnbl mepeKpbIBaHUsT aTOMHBIX OpOuTaneil, 6- u m-cBa3u. OauHapHas, NBOMHAA W TpoWHas
cBsi3b. CriocoObl pa3phiBa CBsi3eH B MOJIEKYJaX OpPraHUYEeCKHX BemiecTB. lloHsATHE O CBOOOJHOM pajuKale,
HyKJIeopuIe U EeKTpoduIe.

Teopust cTpoeHMsI OpraHMueckux coeluHeHuil A.M. BbyrtiepoBa M COBpEMEHHBIE IPEACTABICHUS O
CTPYKTYpE MOJIEKYJI. 3HaUY€HUE TEOPUH CTPOCHHUSI OPraHUYECKUX COeNUHEHUI. MOJIeKyIsipHbIE U CTPYKTYPHBIE
dopmyiel. CTpyKTypHBIC (OPMYIBI PA3IUYHBIX BHJIOB: pa3BEépHyTas, COKpamEHHas, cKeneTHas. V3omepws.
Bunsl m3omepuu: CTpyKTypHasi, MPOCTPAHCTBEHHAA. DJEKTPOHHBbIE 3()(EKThI B MOJEKYylTax OpPraHUYEeCKUX
coeMHEHUH (MHIYKTUBHBINA U ME30MEPHBIN 2 (HEKThI).

[IpencraBinenue o kiaccupuKalUKd OpraHuyeckux BemiecTB. [loHsATHE O (QYHKIMOHANIBHOW TpyImIe.
I'omonorus. 'omonoruueckue psaasl. CucremaTuueckas HOMEHKIIaTypa oprannueckux coenqunenuit (IUPAC) u
TPUBUAIIbHBIC HA3BAHUS OTJEIbHBIX MTPEACTABUTEIICH.

OcoOenHocTH U KiIaccu(UKaIus OpraHndeckux peakiuii. OKHCIUTENbHO-BOCCTAHOBUTENIbHbBIE PEaKIun
B OPraHUYECKON XUMUHU.

OKCepUMEHTAJIbHBIE METO/Ibl M3y4YEHHUS BEIIECTB M HMX IPEBpAIICHUI: O3HAKOMJIEHHE C 00pa3lamu
OpraHMYECKUX BEILECTB U MaTepUallaMy Ha UX OCHOBE, OIMbBITHI IO MPEBPAILEHNUI0 OPraHUYECKUX BEIIECTB IIPU
HarpeBaHuu (IJIaBjieHHE, OOyrJIMBaHHUE WM TOPEHHE), KOHCTPYMPOBAHHME MOJETeH MOJEKYT OpraHuYecKuX
BELIECTB.

Yraesogopoabl.

Ankanbl. ['omosiorudeckuit psa ajkaHoB, 001asi Gopmysia, HOMEHKJIATypa U U30MepHus. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKAHOB, sp3-r1/16p1/1z[1/13au1/1;1 aTOMHBIX opOuTaneil yrieponaa, G-CBA3b.
®du3nyecKue CBOKCTBA aIKAHOB.

XVMHYECKUE CBOICTBA aJIKAHOB: PEaKIMU 3aMEIIECHUs, U30MEpU3aliH, JACTHAPUPOBAHNUS, UKIN3allUH,
NUpPOJIM3a, KpeKUHra, ropeHus. IlpeacraBienue o MexaHu3Me peakluid paJuKaabHOTO 3aMEIEeHUSI.

Haxoxnenue B npupozae. CriocoObl Moy4eHHs U IPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas Gopmyna, HOMEHKIATypa u u3oMepus. OCOOEHHOCTH CTPOCHUS M XHUMHUYECKUX
CBOMCTB MalbIX (LIMKJIOMpPOIAH, IUKIO0yTaH) M OOBIYHBIX (LIMKIJIOMEHTaH, IUKJIOTeKCaH) MHMKJIOAIKaHOB.
Crioco0sI TOTyYeHUsT U TPUMEHEHUE ITUKIIOQTKAHOB.

Ankenbsl. ['oMomornyeckuit psa amkeHOB, oOmas ¢opMyna, HOMEHKIATypa. OJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKEHOB, sp2-r1/16p1/1;[1/13au1/1;1 aTOMHBIX OopOWTaneil yrimepona, 6- U -
cBs3u. CTpyKTypHas U reomeTpuyeckas (Iiuc-TpaHc-) uzomepus. Puznueckue cBOMCTBa aIKEHOB. XUMUYECKHE
CBOICTBa: peakluu MNPUCOECTUHEHUS, 3aMELIEHUS B O-TI0JIO)KEHHE NpPHU JABOWHOMN CBSI3M, MOJMMEPHU3ALUU U
okucnenus. [IpaBuino MapkoBHukoBa. KadecTBeHHbIE peaklMd Ha ABOWHYIO CBsI3b. CHOCOOBI MONYYCHHS H
MPUMEHEHUE ATKEHOB.

Ankanuensl. Kiaccubukanus —ankaaneHoOB (CONMPsDKEHHBIC, W30JIMPOBAHHBIC, KVMYIUPOBAHHBIE).
OCOoOCHHOCTH 3JEKTPOHHOTO CTPOEHHUS M XWMHUYECKMX CBOWCTB CONPsDKEHHBIX nueHoB, 1,2- u 1,4-
npucoeanHenue. [lomumepusanus conpsokEHHBIX TUeHOB. CrIocoOb! MOTYyYSHUS 1 IPUMEHEHHE aTKaIUCHOB.

AnkuHBI. ['OMOJIOTHYECKHA PSl aTKUHOB, 00IIas (hopMyIia, HOMEHKIATYpa U U30MepHUs. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJEKYNl alIKMHOB, Sp-TUOpUIM3alldsg aTOMHBIX oOpOuTaned yriepoja.
®u3nyecKkue CBOMCTBAa AJTKWMHOB. XHWMHYECKHE CBOWMCTBA: PEAKIUW MPUCOCAUHEHHS, IUMEPHU3ALNU U



TpUMEpHU3allUK, OKHUCIIeHUs. KHCIOTHBIE CBONCTBAa alKMHOB, HUMEIONIMX KOHIEBYIO TPOMHYIO CBS3b.
KadecTBeHHbIC peakiiny Ha TPOMHYIO CBSI3b. CIIOCOOBI MOTYyYEHUS U PUMEHEHUE aJIKUHOB.

ApomaTtudeckue yriaeBofopoabl  (apenbl). [‘omomoruueckwit psng  apeHoB, oOmas (dopmyna,
HOMEHKJIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJbl OeH3ona. dusznueckue
CBOWCTBA apeHOB. XHMMHYECKHE CBOMCTBA OEH30JIa M €ro TOMOJIOTOB: pEaKkIUH 3aMelleHus B OeH30JbHOM
KOJbIIE U YIJIEBOJAOPOJHOM paJdKalie, peakluu M[PUCOCTUHEHHS, OKHCJIEHHE TOMOJIOrOB OeH30I1a.
[IpencraBienue o0 OPUEHTHPYIOIIEM JACUCTBUU 3aMECTUTENEH B OEH30JIbHOM KOJIbIE Ha MpUMEpe aTKUIbHbBIX
panukanoB, KapOOKCHIBHOW, TMIAPOKCHIBHOW, aMMHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHYECKHX CBOMCTB cTupona. [lomumepuszamust ctupona. CrnocoObl MOMyYeHHs U TNPUMEHEHHUE
apoOMaTHUYECKHX YTJIEBOJOPOIOB.

[Tpuponuerii ra3. IlomytHeie HedTsHple Ta3bl. HedTh M €€ mpomcxoxkaenwe. KaMeHHBIH yroip u
OPOAYKTHl ero mepepaboTrku. CmocoObl mepepaboTKu HePTH: TMEepPeroHKa, KPEeKUHT (TepMUYECKH,
KaTaluTHueckuii), pudopmunr, nuponus. [IpogykTel mnepepaboTku He(pTH, UX NPUMEHEHHE B
MPOMBINIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DJEKTPOHHOE CTPOCHHUE TaJOrCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakiuy 3amemieHus TajoreHa Ha
THJIPOKCOTPYIIITY, HUTPOTPYIILY, IHAHOTPYIITY, aMHHOTpyIy. /leficTBre Ha raJoreHnpon3BOAHBIE BOJIHOTO U
CIUPTOBOTO pacTBopa wEnoun. B3aumopeicTBue auragoreHalkaHOB C MarHueM W IUHKOM. [loHstne o
METAJIJIOOPraHNYECKUX COeUHEHUsAX. Vcnoap30BaHne TajJoreHIpoOu3BOAHBIX YIIIEBOAOPOIOB B OBITY, TEXHUKE
Y TIPU CUHTE3€ OPTaHUYECKHUX BEIIECTB.

DKcIepruMEHTATbHBIE METOABI U3yYSHHS BEUIECTB W WX MPEBPAIICHUI: U3ydeHHE (PU3MUECKUX CBOWMCTB
YIIeBOIOPOAOB  (PaCTBOPUMOCTH),  KAUECTBEHHBIX pEaKUWid  YIrIEBOAOPOIOB  PA3IUYHBIX  KIIACCOB
(obecuBeunBanre OPOMHOM MM MOJHOM BOJBI, paCTBOpA IMEpMaHTraHaTa Kajus, B3aUMOJCHCTBHE alleTHIICHA C
aMMHauHbIM pacTBOpoM okcuzaa cepedpa(l)), kauecTBeHHOe OOHapyKeHue yriepoja M BOAOpoJa B
OpPraHWYECKHX BEUIECTBaX, MOJYYCHHE STWIIEHA M W3YyYEHHE €ro CBOICTB, O3HAKOMIICHHE C KOJUICKIHSIMA
«HedTb» 1 «YT0MBY, ¢ 00pa3naMu miacTMace, KaydykoB M pe3uHbI, MOJECINPOBAHNE MOJIEKYJ YIIIEBOIOPOJIOB
U TJIOT€HIPOM3BOIHBIX YTIIEBOAOPOIOB.

Kuciopoacoaep:kauue opraHu4eckne coeuHeHus.

[IpenenpHble OmHOATOMHBIE CrUPTHl. CTpoeHHE MOJEKya (Ha TNpuUMepe MeTaHoJda W DJTaHOJa).
['omonornueckuii psa, obmas Gopmyia, u3oMepus, HOMEHKIaTypa U Kinaccupukanus. Puzndyeckue cBOUCTBA
OpeleNbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHblE CBA3M MEXIy MOJIEKYJIaMH CIHPTOB. XHMHYECKHE
CBOWCTBA: pEaKIWU 3aMEIIeHUs, JerHapaTally, OKHUCICHHs, B3aMMOJCHCTBHE C OpPTraHWMYECKUMH W
HEOpPraHMYECKUMH KHcjaoTamMu. KadecTBeHHas peakuus Ha OJHOATOMHBIE cHUpPTHL. JlelicTBHE »TaHONA |
METaHOJIa Ha OpraHu3M uesnoBeka. CrocoObl MOTy4YeHUs U IPUMEHEHUE 0IHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢upbl, HoMeHKIaTypa 1 u3omepus. Oco0eHHOCTH (PU3MYECKUX U XUMHUUYECKUX CBOUCTB.

MHoroaToMHBIE CIUPTHI — STHIICHTINKOIb U TIUIeprH. Du3ndeckre 1 XUMUIECKHAE CBOMCTBA: PEaKINH
3aMeIICHUs, B3aUMOJICHCTBHE C OPTaHUYECKUMH W HEOPTaHUYECKUMH KUCIIOTaMH, Ka4eCTBEHHAS PEaKIHs Ha
MHOTrOaTOMHBIE€ cHUPTHL. [IpeacraBieHne o MexaHU3Me peakiuii HykieopmIbHOro 3aMmenieHus. JleiicTBie Ha
opranusM yesnoBeka. CriocoObl MOTyYeHHs U IPUMEHEHHE MHOTOAaTOMHBIX CITUPTOB.

®enon. CTpoeHne MOJEKYJbl, B3AUMHOE BIUSHUE THIPOKCOTPYNIMBI U OEH30JIbHOTO siapa. dusnueckue
cBoiictBa (eHoma. OCOOEHHOCTH XUMHUYECKMX CBOMCTB (eHosa. KauecTBeHHble peaknuu Ha (PeHOI.
Tokcnunocts henona. CriocoOb! nmomyueHus 1 npuMeHenue penomna. GenonpopmanbaeruaHas cMoa.

KapOoHunbHBIE COEAMHEHUS — AIBJETUABI U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHWILHOW T'PYIIIbIL.
['omonornyeckue psaabpl anbAETHAOB U KETOHOB, 00mmas (opmyna, nzoMepus U HoMeHkinarypa. dOusndeckue
CBOICTBa aNbJIErHIOB U KETOHOB. XMMHUYECKHE CBOWMCTBA allbJIETUIOB U KETOHOB: PEaKLUU MPUCOCTUHEHUS.
OxucrneHue anpAeruioB, KauyeCTBEHHBIE peakiuu Ha anpiaeruipl. CrocoObl MOMydyeHHs W HpPUMEHEHHE
QJIBJICTUIOB ¥ KETOHOB.

OnHOOCHOBHBIE TIpe/eibHbIE KapOOHOBBIE KHUCIOTHL. OCOOCHHOCTH CTPOCHHSI MOJEKYNI KapOOHOBBIX
kuciotT. M3omepus u HomeHknaTypa. Pu3ndyeckue CBOWCTBAa OTHOOCHOBHBIX MPEEIbHBIX KAPOOHOBBIX KHCIIOT.
Bonopoansie cBsizu MeXy MOJIEKyJaMUd KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOMCTBA: KHCIOTHBIC CBOWMCTRA,
peakiust STepUPHKAIMK, PpEaKIUH C YYaCTHEeM YIJIEBOJOpOJHOro pagukana. OcoOEHHOCTH CBOMCTB



MypaBbHHON KHUCIOTHL. [loHATHE O MPOM3BOAHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3¢upax. MHoroobpasue
KapOOHOBBIX KHCIOT. OCOOEHHOCTHM CBOMCTB HENPEIEIbHBIX M apOMATUYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHUCIOT, T'MJIPOKCUKApOOHOBBIX KHUCJIOT. IlpeacTaBUTenu BBICHIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTHHOBAs, OJICMHOBAS, JUHONEBASA, JUHONEH08ds KUCIOTHL. CHocoObl TOJTY4YEeHUS U
IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. 'omonoruueckuit paj, odmas Gopmyina, n3omepuss 1 HOMeHKIaTypa. Ousnueckue u
XUMHYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LEIOYHOM Cpefe.

XKupsl. Ctpoenue, puzndeckne 1 XUMUYECKHAE CBOWCTBA KUPOB: TUIAPOIIU3 B KUCIION U LIEIOYHON Cpeie.
Oco0OeHHOCTH CBOICTB KUPOB, COJIEPKALMX OCTATKHU HEIIPEIEIbHBIX JKUPHBIX KUCIOT. JKupsl B ipupose.

Mpbu1a KaK coJH BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JeHCTBHE.

OOmas xapakrepucThka yriaeBofoB. Kiaccudukanus yrieBogoB (MOHO-, OU- U IOJIHACAXapH[bl).
MoHocaxapuapl: TJIOKO3a, (pyKTo3a, rajmakto3a, pubo3a, [ae30KkcHpuOo3a. Du3MUecKkue CBOICTBA H
HaxoxXkJaeHue B npupoje. PorocuHTe3. XUMUUECKHE CBOWCTBA IIFOKO3bI: PEAKIUU C Y4aCTUEM CIIHPTOBBIX U
QIBJETUAHON TpyNN, CHUPTOBOE M MOJOYHOKHUCIOEe OpoxkeHue. [IpumeHeHHe TIIOKO3bl, €€ 3HAYeHHE B
KU3HEJEATEIIBHOCTH oOpranmsma. Jlucaxapuisl: caxapo3a, MajlbpTo3a M JIakTo3a. BoccraHaBnuBaromue U
HEBOCCTaHaBIUBAIOLIME aucaxapuibl. ['maponus aucaxapuaoB. HaxoxneHue B mpupoje W INPUMEHEHHE.
[Honucaxapuapl: Kpaxmaji, INIMKOreH M ueinoio3a. CTpoeHne MakpoMOJIEKYNl Kpaxmalla, TIJIMKOTeHa MU
LEeJUTI003bl. PU3NYECKUE CBOWCTBA KpaxMmalla M LEJUIIOJI03bl. XMMUYECKUE CBOMCTBA Kpaxmaiya: TMIpPOJu3,
KayeCTBEHHass peakius C HMoAOM. XHMMUYECKHE CBOMCTBA LEIUIIOJIO3Bl: THAPOJIM3, IojyueHue 3(upos
1esuTt003bl. [loHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBINA MIENK).

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHs BEIIECTB M HX IPEBpAlllEHUI: pacTBOPUMOCTb Pa3INYHBIX
CIOUPTOB B BOJE, B3aUMOJEHCTBHE OSTaHOJA C HATPUEM, OKHCIIEHHE JTWJIOBOIO CIMpTa B albJEruj] Ha
packan€HHOM MeJHOM MPOBOJIOKE, OKUCIEHHE STWIOBOIO CHHMpPTa JUXPOMATOM Kajius (BO3MOKHO
UCIIOJIb30BaHUE  BUJEOMATEpHUaJOB), KAueCTBEHHBbIE  peakUuMh Ha  anbJeruabl (C  TUIPOKCHUIOM
muammuHcepedpa(l) u runpoxcunom meau(ll)), peakums riuuepuna c rugapokcugom meau(ll), xummueckue
CBOWCTBA pacTBOpa YKCYCHOW KHCJIOTHI, B3aUMOJIEMCTBHE pacTBOpa IJIOKO3bl ¢ ruapokcuaoMm Mmeau(ll),
B3aMMOJIEIICTBHE KpaxMaia ¢ MOJIOM, pellleHHe SKCIEePUMEHTAIbHBIX 3a7ay o TeMaM «CrnupThl U (EeHOIBI»,
«Kap6oHoBbie KucnoTsl. CiioxxHbIE 3QUPHI».

A3oTcojepxainiye opraHunyeckne coeiNHeHusl.

AMUHBI — OpraHM4yeckue Ipou3BOAHbIe ammuaka. Kiaccudukauus amuHOB: anupaTtuvyeckue u
apoMaTU4ecKue; MepBUYHbIE, BTOPUUYHBIE M TpeTuuHble. CTpoeHHe Mojekyhd, olmas ¢opmyia, U30Mepus,
HOMEHKJIaTypa U (pu3nueckue cBOMCTBA. XMMHUECKOE CBOICTBA aln(aTHYEeCKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AIKWINPOBaHKE, B3aUMOJEHCTBHE MEPBUYHBIX AaMUHOB C a30TUCTON KUCIOTON. COM aJIKMJIaMMOHHMSL.

AHUIMH — TIpenCTaBUTENb AMHUHOB apoMarudeckoro psaa. CTpoeHue aHuiauHa. B3auMHoe BiMsHUHE
IpyII aTOMOB B MOJIeKyJie aHuIuHa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHMINHA. KauecTBeHHBIE peakuy Ha
aHwiuH. CrocoObl MONy4YeHHs] W TpuUMeHeHue anuparudeckux amuHoB. [lomyueHue aHuIMHA U3
HUTPOOEH30171a.

AmuHokuciotel. Homenknarypa n msomepus. OTAenbHbIE NPEACTABUTENN O-aMUHOKHCIIOT: TJIMIIMH,
aaHuH. PU3MUECKHe CBOMCTBA AMHHOKUCIOT. XUMHUYECKHE CBOICTBa aMHHOKHUCIOT KakK aM(OTEpHBIX
OpraHMYECKUX COETUHEHHH, peaklus IOJUKOHIEHCAllud, oOpa3oBaHUE MENTHUIHOW CBs3U. buonoruueckoe
3HaueHUuEe aMMHOKUCIOT. CHHTE3 U TUPOIINU3 METTUIOB.

benku kak mnpupoaHele mnonuMepbl. llepBuuHas, BTOpUYHAS W TPETUYHAs CTPYKTypa OEJIKOB.
XUMHUECKUE CBOMCTBA OENTKOB: THAPOIIU3, IeHATypalsl, KAYeCTBEHHbIE PEaKIIUU Ha OENKH.

OKclepUMEHTAlIbHbIE METOBl M3YyU€HMsI BEIECTB M MX IPEBpAIllEHUIl: pacTBOpeHHE OEIKOB B BOJE,
JieHaTypanus OeJIKOB IPH HAarpeBaHWH, LIBETHBIE PEeaKLMU Ha OEJNKH, PEeLIeHHE SKCIIEPUMEHTAIBHBIX 3a]a4 0
TeMaM «A30TCoIepKale OPraHNYECKUE COEAUHEHNS» U «Pacrio3HaBaHne OPraHUYECKUX COEAUHEHUI».

BbicokomoieKy IsIpHBIE COCANHEHHUS.

OCHOBHBIE TIOHATUS XUMHUHU BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUI: MOHOMEp, IOJUMEpP, CTPYKTYpHOE
3BCHO, CTCNEHb IOJIMMEPU3aLUN, CpeOHAs MOJIeKyJspHas Macca. (OCHOBHBIE METOIBI  CHHTE3a
BBICOKOMOJIEKYJISIDHBIX COCIMHEHUH — MTOJIMMEPHU3ALUs U ITOJIMKOHICHCALIMS.



[Tonmumepubie MaTepuaisl. [ImacTmaccesl (MOAMATUIIEH, TOTUIPONIIIEH, TOJUBUHUIXIOPUA, TTOTUCTUPOII,
MOJIMMETHIIMETAKPIIIAT, TTOJIMKAPOOHATHI, MOTMATHIICHTepedTanaT). Y TUIu3anus 1 nepepadoTKa MIacTUKa.

DacToMEphl: HATYpaIbHBIM KaydyK, CHHTETHYECKHE Kaydyykd (OyTaJMEeHOBBIH, XJIOPOMPEHOBHIH,
M30IIPEHOBBIN) U CUIIMKOHBL. Pe3uHa.

Bosnokna: HarypasibHblE (XJIOMOK, IMIEPCTh, MIEIK), MCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CHUHTETHYECKHE (KAIPOH | JIABCaH).

[Tonmumepsl  crnenuanbHOrO  HazHayeHWs  (TedIOH, KeBlap, JJIEKTPONPOBOJAILINE  IMOJIHUMEPSI,
OuopasznaraeMble OJUMEPBHI).

DKCTIepUMEHTAIbHBIE METOJbl M3y4eHHUsS BEIISCTB W WX NPEBPAIICHHI: O3HAKOMIJICHHE C O0pa3lamu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC, KAyYyKOB, PEIICHUE SKCIIEPUMEHTANIBHBIX 3334 110 TeMe
«Pacrmo3HaBaHue M1aCTMacC U BOJIOKOH.

Pacuérnble 3a1aun.

Haxoxaenne MONeKyIsipHOi (pOpMyIbl OPraHUYECKOro COSIMHEHHUsS TI0 MAcCOBBIM JIOJISIM AJIEMEHTOB,
BXOJIIIINX B €r0 COCTaB, HAXOXJEHHE MOJEKYISIpHOH (OPMYyNIbl OPraHUYECKOro COEIMHEHHUs MO Macce
(00bEMY) MPOIYKTOB CropaHus, MO KOJHMYECTBY BelecTBa (Macce, 00bEMY) MPOAYKTOB pEAKIHUU W/WIH
WCXOJIHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpPHOU (OPMYJIbI OPraHUYECKOro BEIIECTBA Ha OCHOBE €ro
XUMHUYECKUX CBOMCTB HJIM CIIOCOOOB TIOJNYYCHHS, OMNPEIEICHUE [O0JIM BbIXOJA MPOAYKTAa PEaKIUU OT
TEOPETUUECKH BO3MOXKHOTO.

MesxnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeIMETHbIX CBsI3eH MIPU U3yYEHUH OpraHnyeckoi xumuu B 10 Kitacce ocyIiecTBiIseTcs
Yyepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK M TOHATUH, MPUHSITHIX B OTACIHHBIX
peaMeTax eCTECTBeHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: SBIIEHUE, HAYYHBIH (DaKT, TUMOTE3a, TEOpHUS, 3aKOH, aHAJM3,
CUHTE3, KiIaccu(puKaiys, HaOII0IeHUEe, U3MEPEeHUE, YIKCIIEPUMEHT, MOJIeIb, MOJICIIUPOBAHUE.

®dusnka: Matepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa, YHEPTETUUECKHUI YPOBEHB, BEIIECTRO,
Teno, o0BEM, arperaTHOe€ COCTOSHHE BeEIIeCTBa, (M3MUYECKHWE BETUYMHBI, €IUHUIBI H3MEPEHHUS, CKOPOCTH,
JHEprus, Macca.

buonorus: kneTka, opranusM, sKocucTeMa, ouocdepa, MeTaboan3M, HaCIECTBEHHOCTh, aBTOTPO(HBIN U
reTepoTpO(HBIN TUIT TUTaHUsS, OpokeHHe, (OTOCUHTE3, NbIXaHUE, OENKH, YIJIEBOJbI, KUPHI, HYKICHHOBBIC
KHUCTIOTHI, (PepMEHTHI.

['eorpacdusi: mone3Hble NCKOMAaeMble, TOTLIHUBO.

TexHomoTHs: MUIIEBbIE IPOIYKThI, OCHOBBI PAIIMOHAIILHOTO MUTAHUS, MOIOIITUE CPEICTBA, MAaTEPHAIIBI U3
MCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBILIAA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckue 0CHOBbI XUMHHU.

Atom. CocTtaB aTOMHBIX sifep. XuUMHuUecKui snemeHT. M3otombl. CTpoeHue 31eKTPOHHBIX 000710YeK
aTOMOB, KBAaHTOBBIC YHCJIA. DHEPreTUYCCKHE YPOBHU W MOAYypOBHU. ATOMHBIE opOutanu. Kmaccudukamms
XUMHYECKHX JJIEMEHTOB (s-, pP-, d-, f-ajnementsl). PacmpeneneHue 3JIEKTPOHOB O aTOMHBIM OPOUTAIISM.
DNEeKTPOHHBIE KOH(UTYypallid aTOMOB JJIEMEHTOB I[EPBOTO—YETBEPTOTO TMEPHOJOB B OCHOBHOM U
BO30Y)XIEHHOM COCTOSIHUH, DJIEKTPOHHBIE KOH(PUTYPAIIUX HOHOB. DJIEKTPOOTPHUIIATEIIBHOCTD.

[Tepuonnueckuii 3axkoH u Ilepmoguueckas cucrema xummudeckux sneMeHtoB .M. MenneneeBa. Csizb
MEPUOJNYECKOr0 3aKoHa W llepmoamyeckoil CUCTEMBl XHMHYECKHX D3JEMEHTOB C COBPEMEHHOM TEOpHUEH
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHX AJIEMEHTOB M 00pa3yeMbIX UMH IPOCTHIX
Y CJIOKHBIX BEILLECTB 110 TPyIIaM U epruoaaM. 3HaueHue nepuoandeckoro 3akona /[.J1. Menneneesa.

Xumuueckasi CBsI3b. Buabl XMMHYECKOW CBSI3U: KOBAJCHTHAs, MOHHAs, MeTalIn4yeckas. MeXaHu3Mbl
00pa3oBaHMsl KOBAJCHTHOW CBSI3M: OOMEHHBIH H JIOHOPHO-AaKIENTOPHBIM. OHEPrus W JJIMHA CBS3H.
[TonsipHOCTH, HANPABIEHHOCTh M HACHIIIAEMOCTh KOBaJeHTHOUW cBs3u. KparHbie cBsizu. BomoponHasi CBs3b.
MeKMONEKYJIIpHBIE B3aUMOIECUCTBUS.



BaneHTHOCTP M BaJIEHTHBIE BO3MOYKHOCTHM aTOMOB. CBSI3b JJIEKTPOHHOM CTPYKTYpbl MOJEKYJI C MX
TeOMETPUUECKHUM CTPOEHUEM (Ha IPUMEPE COEAMHEHUM 3JIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coenHeHusX. CocTaB KOMIUIEKCHOTO MOHA: KOMILIEKCO0Opa3oBaTelb,
JUra”bl. 3HaU€HHE KOMIUIEKCHBIX coelMHeHU. [IoHsATHE 0 KOOpAMHAIIMOHHOM XUMUHU.

BewecTBa MOJEKYJIIPHOrO U HEMOJIEKYIISIPHOTO CTPOEHUSL. TUIIBI KPUCTAIIIMYECKUX PELIETOK (CTPYKTYP)
Y CBOMCTBA BEILIECTB.

ITonsitue o nucnepcHeix cucreMax. Mctunuble pactBopsl. lIpencraBienre 0 KOIOMIHBIX PacTBOpAaX.
CriocoObl  BBIpRKCHHST KOHIICHTPAIIMM PACTBOPOB: MaccoBas JIOJIS BEIIECTBA B PAcTBOpPE, MOJSpHAS
KOHIIeHTpanus. HackleHHble 1 HeHACHIIIICHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucramioruaparsl.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHUX BelIecTB. TpuBHaiIbHbIE HAa3BAaHUS OTAEIbHBIX
IIPEICTABUTENECH HEOPTAHMYECKUX BEILIECTB.

Knaccugukanus XuMHUUECKUX peakuuii B HEOPraHMYECKOW M OPraHMYeCKOW XMMHUH. 3aKOH COXpaHEHHS
MacChl BEIIECTB; 3aKOH COXPAHCHUS U MIPEBPALICHUS YHEPTHH MMPU XUMUYECKUX PEaKIUsiX. TerioBbie 3pPeKToI
XUMUYECKHUX peakuuid. TepMOXUMHUUECKUE YPaBHEHHUS.

CkopocTh XMMHMYECKOH peakuuu, €€ 3aBHCHUMOCTh OT pas3Iu4HbIX (HakTopoB. ['OMOreHHbIE H
reTeporeHHbie peakuu. Katanus u karanu3aTopsl.

OO6patumbie 1 HEOOpaTUMBIE peaklni. XUMUYecKoe paBHOBecrue. KoHCTaHTa XMMUYECKOTO PaBHOBECHUS.
@akTOophl, BIUSIOUIME HA IOJOKEHWE XMMHUYECKOIO0 PAaBHOBECHS: TEMIIEpaTypa, NABJIEHUE M KOHLEHTpaluu
BEILECTB, y4acTBYIOIMX B peakuuu. [Ipunuun Jle arense.

OnekTponuTrdeckas auccounarnus. CuiapHble U cnadbie daekTpoiuThl. Crenenb auccorumanuu. Cpena
BOJIHBIX PACTBOPOB: KUCIIOTHAs, HEUTpasbHasi, menouHas. Bomopoausiit nokazarens (pH) pactBopa. ['maponus
coneil. Peakiuu nonHoro ooMeHa.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb OKuciaeHUs. OKUCIUTENIb U BOCCTAHOBUTEINb.
[Ipouecchl OKHCIIEHHUST U BOCCTAHOBJIEHUA. BakHENIIME OKUCIUTENN U BOCCTAHOBUTENIN. MeTO/ 3JIEKTPOHHOTO
Oayanca. DIIEKTPOIN3 PaCTBOPOB U PACILIABOB BEIIECTB.

OKCIEpUMEHTaIbHbIE METOAbl H3Y4YEHHUs BEIIECTB W UX IMPEBpPALICHUN: pa3IOKEHUE TEePOKCUIa
BOJIOPO/Ia B MPHUCYTCTBUM KaTalIU3aTOPA, MOAEIH KPUCTALINYECKUX PEIIETOK, MPOBEACHUE PEAKIIUNA HOHHOTO
oOMeHa, ompeieJIeHUEe Cpeibl PAaCTBOPOB C MOMOIIBI0 UHIAUKATOPOB, U3YUCHUE BIUSHUS PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XUMUUYECKOW PEAKIIMU U TTOJIOKEHNE XUMUYECKOTO PaBHOBECHS.

Heopranuveckasi Xumus.

ITonoxenue HemeramioB B llepuoanueckoi cucreme xumuueckux snemeHToB .M. MenneneeBa u
OCOOEHHOCTH CTpO€HHUs HUX aToMoB. (Du3nyecKkrue CBONCTBA HEMETAIOB. AJIOTPONMS HEMETAJUIOB (Ha
npuMepe KUciaopoaa, cepsl, hochopa u yriepoaa).

Bonopon. Ilonydyenue, ¢puznueckne U XMMHUECKHE CBOMCTBA: PEAKIMHM C METallaMd M HEeMeTaJlllaMH,
BOCCTaHOBUTENbHBIE cBOMCTBA. [ Mapuabl. TOMIUBHBIE JIEMEHTHI.

lamorensl. Haxoknenue B mpupoje, CrmocoObl MOMydeHus, (U3NYECKUe W XUMHUYECKHE CBOWMCTBA.
["amorenoBoopoasl. BakHelmue KUCTOPOACOIEpKAIUE COCAMHEHHUS TrajoreHoB. JlaGopatopHbeie U
MPOMBINIICHHBIE CIIOCOOBI MOTYYEeHUS TaIoTeHOB. [I[prMeHeHue rajJoreHoB U UX COeIMHEHUH.

Kucnopon, o3oH. JIabopaTopHble W TMPOMBINUICHHBIE CIIOCOOBI MOMYYeHHUS KUCIOpoaa. Pu3ndeckue u
XUMUYECKHE CBOWCTBA M MPUMEHEHHE KUCI0pOoaa U 030HA. OKCHIBI M TIEPOKCH/IBI.

Cepa. Haxoxnaenue B mpupone, CHOCOOBI TONYYCHHS, (PU3NUECKHe W XHMHYECKHE CBOWMCTBA.
CepoBonopon, cymbduabl. Oxcun cepbi(IV), oxcun cepwi(VI). CepHrctas u cepHasi KUCIOTBI U HX COJIH.
OcoOeHHOCTH CBOUCTB CepHOM KUCIOTHI. [IpruMeHeHne cepbl U €€ CoeIMHEHUH.

A3zot. Haxoxaenue B mpupojie, CriocoObl MmoaydeHus, GU3NIecKue U XUMHYECKHE CBOWCTBA. AMMHAK,
HUTpUABL. OKCUABI a30Ta. AB0THCTAsi M a30THAsI KUCJIOTHI M UX cojii. OCOOEHHOCTH CBOMCTB a30THOW KHUCIIOTHI.
[IpumeHeHne a30Ta ¥ €ro COeMHEHUN. A30THBIE YIOOPEHHUS.

®ochop. Haxoxnaenwe B mpupone, crmocoObl MONyYeHUS, (U3MUECKHE M XUMHUYECKHE CBOMHCTBA.
®ocounst u pochun. Oxcunsl pochopa, pochopnas kucnora u e€ comu. [Ipumenenue docdopa u ero
coenuaeHuit. DochopHbie ynoopeHusl.

Yrnepon, HaxOXaeHHE B TpUpoIe. AJTOTponHble MoauduKauu. Ou3ndeckue U XMMUIECKHE CBOMCTBA
MPOCTHIX BEHIECTB, 00pa3oBaHHbIX yraepoaoM. Okcun yraepoaa(ll), okcun yriepona(IV), yronsHas KUCIIOTa U



e€ comr. AKTUBUPOBAHHBIN Yroiib, ancopOrus. DymnepeHsl, rpadeH, yriepoaabie HAaHOTPYOkH. [IpumeHeHue
MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOAOM, U €r0 COSAUHEHUN.

Kpemunii. Haxoxaenue B mpupoe, CriocoObl MONy4YeHHs, (PU3NIecKne U XUMHUUIECKHe cBorcTBa. OKCH
kpemuusA(IV), kpemHueBas kucinora, cuwiukarbl. [IpumeHeHune kpemHus M ero coeauHeHuid. CTekno, ero
IIOJIy4E€HHE, BUbI CTEKIIA.

[Tonoxxenne meramioB B [lepuoanueckoil cuctemMe XMMHYECKHX 3JeMEHTOB. OCOOEHHOCTH CTPOCHHS
3JIEKTPOHHBIX 000JI0UeK aTOMOB MeTasuioB. Ob1ue dpuznyeckre cBoiicTBa MeTauioB. [IpuMenenne MeTauios B
ObITy 1 TeXHUKE. CIlJIaBbl METAJLJIOB.

DJEKTPOXUMHUECKUI P HanpsHKeHHH MetauoB.  OOmme  crmocoObl  MOJMyYeHHs] METaJlIOB:
TUAPOMETAJUTYprusi, MUPOMETAITYprusi, 3nekTpomeTtamutyprusa. llonarue o xoppo3uu meramioB. CrocoObl
3aIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka MetauioB [A-rpynnbl Ilepuoanueckoil cucTeMbl XHMHUYECKUX 3JIEMEHTOB.
Harpwuii u kanuii: momyueHue, QU3NIECKUE M XUMUYECKHE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX
COEIMHEHUI.

Ob6mas xapakrtepuctuka metauioB IIA-rpynmbel [lepuomudeckoil cHCTEMbl XMMHYECKHX 3JIEMEHTOB.
Marnuii 1 KaJaplMid: TodydeHue, Gu3ndecKkue U XUMHUYECKHUEe CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB M UX
coeauHeHuH. JKECTKOCTH BOABI M CLIOCOOBI €€ YCTpaHeHHUS.

AnOMUHUE: Tody4YeHue, (U3nuecKue 1 XUMUYECKHE CBOICTBA, MPUMEHEHHE IIPOCTOr0 BEUIECTBA U €ro
coequHeHU. AM(OTEpHbIE CBOWCTBA OKCH/IA U THUIPOKCH]IA AITFOMHHHUS, THIPOKCOKOMITJICKCHI aTFOMUHUSI.

OOmiass xapakTepucTuka MeTaioB nodouHelx mnoxarpynn (b-rpymm) Ilepuoanueckoil cuctembl
XUMUYECKHUX DIIEMEHTOB.

Ouznyeckue U XMMHYECKHUE CBOMCTBA Xpoma M ero coeauHeHuil. Oxcuabl U ruapokcuasl xpoma(ll),
xpoma(Ill) u xpoma(VI). XpomaTsl U nuxpomaThl, UX OKUCIUTEIbHBIE cBOlcTBa. [lonmydueHne u mpUMeHEHUe
XpoMa.

®u3nyeckue M XHMUYECKHE CBOMCTBAa MapraHia W €ro COEAMHEHWH. BaxHeimune coearnHEeHUs
mapranna(ll), mapranna(IV), mapranma(VI) u mapranna(VIID). Ilepmanranat kamusi, €ero OKHUCIUTEIbHBIC
CBOICTBA.

duznyeckue M XUMHYECKHE CBOMCTBa »ene3a U ero coequHeHuil. OKCHIbl, THIPOKCHIBI U COJH
xenesa(Il) u sxeneza(Ill). [Tonyuenue u npuMeHeHuUE KeJe3a U €ro CIIaBOB.

Pusnyeckue U XUMUYECKHE CBOMCTBA MeIU U €€ coenuHeHuil. [lomydyeHue u nmpuMeHEHUEe Meau U €€
COCIMHEHU.

[{unk: nonxy4yeHue, puandyeckrue 1 XMMUYECKHe cBocTBa. AM(OTEpHbIE CBOIICTBA OKCHIA U THPOKCHIA
LIMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [[pMeHeHne IMHKA U €ro COeAMHEHU M.

DKcrepUMeHTaIbHbIE METObI U3YUEHHsI BEILIECTB M UX MPEBpallleHuil: u3yueHne oopa3oB HEMETaIlIOB,
ropeHue cepsl, Qocdopa, xKeneza, MarHus B KHCIOPOJE, U3YyYCHHE KOJUJIEKIMH «MeTaulbl M CIUIaBbI»,
B3aMMOJICHCTBHE WIENIOYHBIX U IIEIOYHO3EMENbHBIX METaNIOB C BOJOW (BO3MOMKHO HCIIOJIb30BaHHE
BUJICOMaTEpHUAIOB), B3aMMOJIEHCTBHE LIMHKA M JKeJe3a C pacTBOpaMH KHUCIOT U IeNOoYel, KaueCTBEHHBIE
peaklMy Ha HEOPraHWYECKUe aHUOHBI, KATUOH BOJIOPO/Ia U KATUOHBI METAJIJIOB, B3aUMOIEUCTBUE THAPOKCU]IOB
QTIOMUHMS U LMHKA C PacTBOpPAMHM KHCIOT M LIENOYEH, PEIIeHHE 3KCIEPUMEHTAIbHBIX 3a7ad MO TeMam
«"anorenn», «Cepa u e€ coemuHEHUN», «A30T U Gochop U UX COSTUHEHUD», «MeTalIbl TTIaBHBIX TOATPYIIID,
«MeTanbl MOOOYHBIX MTOATPYII.

XuMHS U )KU3Hb.

Ponp xuMuu B oOecrieueHUM YCTOWMUMBOTO pPa3BUTHsS 4elloBedecTBa. [IOHSATHE O HAayYHBIX METOAax
MO3HAHHUSI W METOAOJOTMM HAy4yHOro wucciaefnoBanHus. HaydHble NpHHIMOBI OpraHU3allid XHMHYECKOTO
npousBoacTBa. [IpoMbliieHHbIe CHOCOOBI MOMYYeHHUS BaKHEWIIMX BeIIeCTB (Ha MpUMepe IPOU3BOJCTBA
aMMHUaKa, CEpHOM KHCIOTHI, MeTaHoya). [IpoMBINIICHHBIE CHOCOOBI TMOJIYYE€HUS METalIOB W CIUIABOB.
XUMHUECKOE 3arps3HeHHE OKpYyKalomed cpeasl W ero mnocieactBus. Pombp xumuum B - obecrieueHHH
HHEPTeTUYECKON Oe30MacHOCTH.

Xumus U 3740poBbe 4yenoBeka. JlekapcTBeHHblEe cpencTBa. lIpaBuia MCHosb30BaHUS JIEKAPCTBEHHBIX
npenaparoB. Poias XUMUM B pa3BUTHHA MEIULIMHBI.



XUMHS TUIIM: OCHOBHBIE KOMIIOHEHTHI, MHILIEBbIE 100aBkU. Poib XuMum B oOecredeHHWH NHILEBOM
0€30MacHOCTH.

Kocmernueckue u mapgromepusie cpenctsa. beitoBas xumus. IIpaBuna 6e30macHOro MCHOIb30BaHUS
pernapaToB OBITOBOW XUMHH B IIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIBCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTEpHUAIIbl (IEMEHT, OETOH).

XuMHus B CeNbCKOM X03siiicTBe. OpraHnyecKkue 1 MUHEpaIbHbIE YI0OPEHHUS.

CoBpeMEHHbIE KOHCTPYKLMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepamMuka. Marepuansl s
ANEKTpOHUKU. HaHoTeXHONMOrNM.

Pacuérnsble 3anaum.

Pacuérel: Macchl BenjecTBa Win 00bEMa ra30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAacce WM 00BEMY
OJIHOTO U3 YYaCTBYIOIIMX B pEaKlMU BEIIECTB, Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIuHy,
€CJIM OJIHO M3 BELIECTB MMEET IPUMECH, Macchl (00bEMaA, KOJUYECTBA BEILIECTBA) MPOJIYKTA PEAKIUH, €CIIH
OJHO M3 BEILIECTB JAHO B BHUJIE pPACTBOpa C OMNPEACIEHHOW MACCOBOM J0OJEH PACTBOPEHHOIO BELIECTBA,
MacCOBOM JOJM M MOJIIPHOW KOHIIEHTPAllMU BEIECTBA B PACTBOPE, AOJU BBIXOJA MPOJIYKTa PEaKLUHH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzanus MexXmnpenMeTHBIX CBS3€i NMpU M3y4eHHH OOIIe W HeopraHmveckoil xumuu B 11 kimacce
OCYIIIECTBIISICTCS Yepe3 UCIIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX OHITUN, TaK U MOHSATUH, IPUHATHIX
B OT/ICJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OOme ecTeCTBEeHHO-HAYYHBIE TOHSTHS: SBJICHUE, HAyYHBIH (aKT, TUIIOTE3a, TEOPHUs, 3aKOH, aHAIIU3,
CUHTE3, KaccuuKalus, nepuoJu4HOCTb, HaOJII0IeHNE, U3MEPEHNE, SKCIIEPUMEHT, MO/JIENb, MOJIETTUPOBAHUE.

®u3nka: Marepus, MHUKPOMHUP, MAKpOMHUpP, aTOM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, W3O0TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJIa, DHEPIeTUYECKUN YpOBEHb, BEIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSHHE
BEIIECTBa, UJCANIbHBIN ra3, Gu3nyecKrue BeIMUNHBL, €AMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPT U, Macca.

buonorus: xieTka, opraHusMm, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO- U MUKPOIJIEMEHTHI, OCJIKH,
JKHPBI, YIIIEBOJbl, HYKJIEMHOBbIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBI, KPYTrOBOPOT BEILECTB U MOTOK PHEPTUH B
9KOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHbIE IOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIINBO, PECYPCHI.

TexHomorus: ~ XUMHUYecKass  NPOMBIIUIEHHOCTb,  METAJUIyprusi,  CTPOUTEIbHBIE  MaTepuabl,
CeNIbCKOXO035HCTBEHHOE MPOU3BOJICTBO, MUILIEBAasi MPOMBIIIJIEHHOCTb, (papMaleBTHUecKasi MPOMBILIUIEHHOCTb,
IIPOU3BOJCTBO KOCMETHMYECKHMX IPENapaToB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpUAlOB, JIEKTPOHHAs
IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA ITPOIPAMMBI 110 XUMHWHN HA VIJIYBJIEHHOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTrcTBUM C CHCTEMHO-ACSTEIBHOCTHBIM IOJXOJOM B CTPYKTYpE JIMYHOCTHBIX pPE3yJIbTaTOB
OCBOGHHUSI TmpeAMeTa «XHMHS» Ha YPOBHE CpPEIHEr0 o0Omero oO0pa3oBaHHsS BBIICICHBI  CIEAYIONTHE
COCTaBJISIONINE: OCO3HAHHWE OOYYAIOUIUMUCS POCCHUICKOM TIpakJaHCKON HIEHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOMPEENICHUIO; HATMYhe MOTHBAIMM K OOYyYEHHIO; TOTOBHOCTh U
CIIOCOOHOCTH 00YYAIONTUXCSI PYKOBOJICTBOBATHCSI TIPUHATHIME B OOIIECTBE MPABUIAMH M HOPMAMH TTOBECHHUS;
HaJU4Ke MPaBOCO3HAHMS, SKOJIOTUUECKOU KYJIbTYPbl; CIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JluuHOCTHBIE pe3yabTaThl OCBOEHHUS IMpeaMera «XHUMHS» OTpakaloT C(HOPMHPOBAHHOCTH OIbBITA
MO3HABATEIbHON W MPAKTUYECKON IEesATeNIbHOCTH OO0YYarolIMXCs B MpOIecCe pealin3allui 00pa3oBaTelbHON
NEeSITeTLHOCTH.

JIudHOCTHBIE pe3yabTaThl OCBOCHHUSA TMpeaMera «XHUMES» OTpaxaioT C(HOPMHUPOBAHHOCTL —OIBITA
MO3HABATENILHON U MPAKTHYECKON EesATeNbHOCTH OO0Yy4aromMXcs B TMpOIecce pean3aluu 00pa3oBaTelbHOU
NEeSATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpamaaHCKOTO BOCIUTAHMS

OCO3HaHUs OOYYAIOIIMMHUCS CBOWX KOHCTHTYIIMOHHBIX IpaB M OOS3aHHOCTEH, YBaXXCHHS K 3aKOHY U
MIPaBONOPAJIKY;

MPEACTABJICHUS O COLMAIbHBIX HOPMaxX U MPaBUJIAX MEXINYHOCTHBIX OTHOUIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAEATEIBHOCTH IPH CO3JAHUH YUCOHBIX IPOCKTOB, PEIICHUU
y4eOHBIX U MIO3HABATEIBHBIX 33124, BBITOJIHCHUN XUMUYECKUX dKCIICPUMEHTOB;

CIOCOOHOCTH TOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTHI APYTUX MPH aHalu3e
Pa3IMYHBIX BUJOB YU€OHOU IEeATENbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OT€UECTBEHHOU XUMUMU;

YBa)KEHHUS K MPOIIECCY TBOPUECTBA B 00JACTU TEOPUU U MPAKTUYECKOTO MPUTIOKEHUS XUMHUHU, OCO3HAHUS
TOTO, YTO JAaHHBIE HAYKH €CTh Pe3yNbTaT IUTEIbHBIX HAOIIOACHH, KPOMOTIMBBIX JKCIEPUMEHTAIbHBIX
MTOMCKOB, MMOCTOSTHHOTO TPYy/Aa YYEHBIX U MTPAKTHUKOB;

WHTEpeca U N03HABATEIbHBIX MOTUBOB B TIOJIYUEHHH U MOCEAYIONIEM aHalIn3e HH(HOPMAIUH O TEPEOBBIX
JIOCTHUKEHHSX COBPEMEHHOW OT€YECTBEHHOM XUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TTOBE/ICHMUS;

CIIOCOOHOCTH OIIEHWBATh CUTYAaIlUH, CBS3aHHBIC C XUMUUYCCKUMH SIBIICHUSAMH, U TIPUHUMATh OCO3HAHHBIC
pereHus, OpUeHTUPYSICh Ha MOPaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

TOTOBHOCTU OLICHMBAaTh CBOE MOBEAEHUE M MOCTYNKUW CBOMX TOBApHUIIEH C MO3ULMN HPABCTBEHHBIX WU
MPaBOBBIX HOPM U C YYETOM OCO3HAHMSI MOCTIEACTBUN MOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAaHUS IIEHHOCTEW 3J0pOBOr0 W Oe3omacHOro oOpasa >KM3HH, HEOOXOJAMMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUUYECKOMY 3/I0POBBIO;

COOJTIOICHUS TIPAaBUIT OE30MaCHOTO 0OpAIIeHUs C BEIIECTBAMU B OBITY, TTOBCETHEBHOM JKU3HU, B TPYAOBOM
e TeTbHOCTH;

MOHUMAaHMUS LEHHOCTU TMPaBUJ HHIUBUIYATbHOTO U KOJUIEKTUBHOTO O€30MacHOrO TOBEIEHUS B
CUTYALUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUs TOCIEJACTBUI M HEMPUATUS BPEAHBIX MPUBBIUEK (YIOTPEOJICHHs alIKOrojisi, HApKOTHUKOB,
KypeHus);

5) TpyaoBOro BocnuTaHusA:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B y4€OHO-UCCIICIOBATEIBCKON JIEATEIhHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U IPYTUX BUJAX NEATEIBHOCTH;



YCTAaHOBKM Ha aKTHBHOE y4YacTHE B PELICHUM IMPAKTHYECKUX 3a7ad COLMAIBHOW HANpaBIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

UHTEpeca K IPAKTUUYECKOMY H3YyYCHHMIO Npodeccuil pa3iu4yHOro poja, B TOM 4YHCIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUH 10 XUMHH;

YBa)XXEHUsI K TPYy, JHOISIM TpyZia U pe3yibTaTaM TPYAOBOH I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUYaJIbHOM TpaekTOpuu oOpa3oBaHus, Oyayiiel npodeccuu u
peanu3anuy COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEH K XUMMH,
MHTEPECOB U MOTpeOHOCTEH 00111eCcTBa;

6) 3x0/10rMYeCcKOro BOCIMTAHUSA:

HKOJIOTUYECKH 11e71eCO00Pa3HOro OTHOUIEHHUS K IIPUPO/IE€ KaK UCTOYHUKY CYLLIECTBOBAHUS KU3HU HA 3eMIIE;

IIOHMMAaHMsI TJI00aJIBHOTO XapakTepa JKOJIOTMYECKUX MPOoOJeM, BIMAHUS SKOHOMHUYECKHUX IPOLECCOB Ha
COCTOSIHUE MPUPOJTHON U COMAIIBHOU CPEJIbL;

0CO3HAHMS HEOOXOJMMOCTH HCIIOJIB30BaHUS TOCTHKECHUN XUMHUU ISl PEIICHHsI BOIIPOCOB PALMOHAIBHOTO
IIPUPOJIOIIOIB30BAHHUS;

aKTUBHOTO HENpPUATUS JEWCTBUH, NPUHOCAIIMX Bpell OKpYXKawolleil NpUpOdHON cpene, YMEHHs
IIPOrHO3UPOBaTh  HEOJArONPUSATHBIE  HKOJIOTMYECKUE TOCJIEACTBUA  NPEANPUHUMAEMbIX  JEHCTBUI U
[IPEeOTBPALIATH UX;

HQJINYMS Pa3BUTOIO 3KOJOIMYECKOI'O MBIIUICHHS, 3KOJOTMYECKOW KYyJbTYpbl, OIbITA JAEATEIbHOCTU
HKOJIOTUYECKOM HANpaBICHHOCTH, YMEHUs PYKOBOJCTBOBAThCS MMHU B IO3HABATEIbHOW, KOMMYHHUKATUBHOW U
COIMAIIHOW MIPAKTUKE, CIIOCOOHOCTH ¥ YMEHHS aKTUBHO IPOTHBOCTOSTH HCOIOTHU XeMO(POoOHH;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu M OOIIECTBEHHOMH
HPAKTUKH;

MOHUMAaHUs cCleUu(UKH XUMHUU KaK HayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHMM PAIMOHAIBHOIO
HAy4YHOT'O MBIIIJICHUS], CO3aHUU 1EJIOCTHOTO MPEACTABIECHUS 00 OKPYXKAIOLIEM MUPE KaK O €IUHCTBE MPUPOIbI
U 4YEeJIOBEKa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pELIeHHH MpoOJieM COXpPaHEHUs MPUPOTHOTO
paBHOBECHS;

yOeXKAEHHOCTH B 0COOOM 3HAYMMOCTH XMMHUU JJIi COBPEMEHHOW IUBWIIM3AIMM: B €€ I'yMaHHCTUYECKOU
HaIpPaBJIEHHOCTU U Ba)KHOM POJIM B CO3/1aHUU HOBOW 0a3bl MaTepuanibHON KYJIbTYpPbI, B PEIICHUH TI00aIbHBIX
npobjeM YCTONUMBOrO pa3BUTHUS YEIOBEYECTBA — CHIPHEBOW, PHEPreTHMUECKOW, MHILEBOW M HKOJOTHYECKON
0€30IaCHOCTH, B PA3BUTUHU MEIUIUHBI, 00ECIIEYEHUH YCIOBUH YCIEUIHOTO TPYAa U 3KOJIOIMYECKH KOM(OPTHOIM
JKM3HH Ka)KI0r0 YjaeHa OOIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTU: TOHUMAaHHs CYHUIHOCTH METOJIOB II03HAHUS, HUCIOJb3YEMBIX B
€CTECTBEHHBIX HAyKax, CIIOCOOHOCTH MCHOJb30BATH MOJy4YaeMble 3HAHUS JJISl aHAU3a U OOBSICHEHUS SIBICHUM
OKpY’KaloIIero MHpa U MPOUCXOAIMX B HEM HM3MEHEHUI, yMEHHUsS JellaTh OOOCHOBAaHHBIE 3aKJIIOUCHHS Ha
OCHOBE Hay4YHBIX (PAKTOB M UMEIOIIUXCSI TAHHBIX C LIEIbI0 MOMyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BaTh XMMHMUYECKHUE 3HAHUS JUISl pEelIeHHs MpOoOJIeM B peaslbHbIX
KU3HEHHBIX CUTYalUsX;

MHTEpPECa K MO3HAHUIO, UCCIIEN0BATENBCKON JEATENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTHM K HENPEPHIBHOMY O0Opa30BaHUI0O U CaMOOOPAa30BaHMIO, K AKTHBHOMY
MOJIYYEHHUIO HOBBIX 3HAaHUH M0 XMMHUU B COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTAMU;

MHTepeca K 0COOEHHOCTSM Tpy/ia B pa3InYHbIX cepax MmpohecCHOHATLHON e TeIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3yJlbTaThl OCBOGHHS IPOrpaMMbl 1O XHUMHM Ha YpPOBHE CpEIHEro o0Iero
00pa3oBaHMs BKIIOYAIOT:

3HaYUMBbIC 11 (DOPMHUPOBAHKS MHUPOBO33PEHHUS O0YUYAIOIIUXCS MEKIUCIUTIHHAPHBIE (MEKITPEAMETHBIC)
oO0IIeHayYHbIE TIOHATHS, OTPAXKAIOIIUE [EJIOCTHOCTh HAyYHON KapTHHBI MUPA U CHEIU(PUKY METO0B MMO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, PHEPIrusi, ABJICHHE, MPOLECC, CUCTEMA, HAYYHBIH



dakT, TPHUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, KCCICIOBaHUEe, HAOIIOJCHUE, W3MEpCHHE,
AKCIICPUMEHT U JIPYTHE);

VHHUBEpCalbHble  y4eOHble  AelcTBUS  (TIO3HABaTelIbHBIC, KOMMYHUKATHUBHBIC, PETYJISITHBHEIC),
obecnieunBaromue GopMupoBanue (PyHKIIMOHAILHON rPAMOTHOCTH U COITUATBHON KOMIIETCHIIUN 00yJaIOITuX S,

CIOCOOHOCTh OOYYAIOUIMXCSl HCIIOJIB30BaTh OCBOCHHBIE MEXIWCIUILUIMHAPHBIC, MHUPOBO33PEHUYECKHE
3HaHUS M YHUBEPCAJIbHBIC YUCOHbBIC ICHCTBUS B TIO3HABATEIILHOW U COIMAIBHON TPAKTHKE.

MertarnpeaMeTHbIe pe3ysbTaThl OTPAKAIOT OBJIAJICHHE YHHBEPCAILHBIMU YUCOHBIMH TIO3HABATEIIbHBIMH,
KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA HeﬁCTBHHMH.

ITo3HaBaTeIbHbIE YHHBePCAJIbHbIE yueOHbIe AeiicTBUA

1) 6a3oBble JJOornYecKue AecTBUS:

CaMOCTOSITENTLHO (POPMYITUPOBATH M aKTYaIM3UPOBATh MPoOIeMy, paccMaTpuBaTh €€ BCECTOPOHHE;

OTpENeNIATh LENH JIEATENbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUHM WX JOCTIDKEHHS, COOTHOCHUTDH
Pe3yIbTATHI AESITEIBHOCTH C TIOCTABICHHBIMH LIESMU;

UCIIOJIb30BaTh TPU OCBOCHHM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHUS: BBIICTSATh XapaKTepHbIC
MpU3HAKA TOHATHI W yCTaHABIMBaTh HX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS IS
OOBSICHEHUS OT/ACTBHBIX (PAKTOB U SIBICHUI,

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKALMHU BEIIECTB U XUMUYECKUX PEAKIIHA;

yCTaHABIUBATh NPUYUHHO-CIIEICTBEHHBIE CBA3H MEXKIY U3Y4aeMbIMH SIBICHUSMH;

CTPOUTH JIOTHYECKHE pacCyXIeHus (MHIYyKTUBHBIC, JEAyKTHBHBIC, [0 aHAJOTUH), BBIABIATH
3aKOHOMEPHOCTH ¥ MIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (JOPMYIUPOBATH BBIBOABI M 3aKIIIOYCHUS;

OPUMEHSATh B TMPOIECCe MO3HAHMS HCIONb3yeMble B XHMHU CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
peoOpa3oBbIBATh MOJICNbHBIE MIPEACTABICHHUS — XUMUYECKUH 3HAK (CUMBOJ) DJIEMEHTa, XuMuieckas popmyna,
ypaBHEHHE XHMHUYECKON pEaKIMH — TMpH PEHIeHHH Y4YeOHBIX MO3HABATENbHBIX M MPAKTUYECKHX 3ajad,
NPUMEHSITh Ha3BaHHBIE MOJIENIbHBIC TPEICTABICHUS Ui BBISBICHHS XapaKTEPHBIX TPU3HAKOB HM3YYaeMBIX
BEIIECTB 1 XUMHUYECKUX PEAKIINH.

2) 6azoBble HCCIeA0BaTEIbCKHE TeliCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIU;

dbopMynHpOBaTh LENM W 3aJa4d HCCIICJOBAaHUS, HCIIONB30BaTh IOCTABIEHHBIE W CaMOCTOSTEIBHO
copMyIHpOBaHHBIE BOIIPOCH B KAUYECTBE MHCTPYMEHTA TIO3HAHUS M OCHOBBI [T (DOPMHUPOBAHHS TUIIOTE3HI 110
MIPOBEPKE MPABUIBHOCTH BBHICKA3bIBAEMBIX CYKICHHI,

BIIa/IETh HABBIKAMU CaMOCTOSITENILHOTO TUIAHUPOBAHUS W TPOBEIACHHUS YYCHHMUYECKUX OJKCIEPUMEHTOB,
COBEPIICHCTBOBATh YMEHHsI HAOIOJATh 32 XOJOM IPOIecca, CAMOCTOSTENFHO MPOTHO3UPOBATh €ro Pe3ynbTarT,
(dbopmMynHpoBaTh 000OMICHHUS ¥ BBIBOABI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YIBTATOB UCCIIEAOBAHMS, COCTABIATh
00OCHOBaHHBINM OTUYET O MPOAETaHHOH padoTe;

npuoOpeTaTh ONBIT YYEHHUYECKOW HCCIeoBaTeIbCKOW M MPOEKTHOM JeATeNbHOCTH, MPOSBIATH
CTIIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEUICHHS MPAKTHYECKHUX 3a1a4, TPUMEHEHHIO
Pa3IMYHBIX METOOB TTO3HAHUSI.

3) paGora ¢ nngopmanmeii:

OPUEHTHPOBATHCS B  PA3NIMUYHBIX HUCTOYHMKaX wuHPOpManmu (HAy4yHO-TIONMYJSpHAs JIUTEparypa
XMMHUYECKOTO COJIEp)KaHUs, CIpaBOYHBIE TMOCOOMs, pecypchl IHTepHeTa), aHaIM3UpPOBaTh HH(POPMAIIUIO
Pa3IMYHBIX BUIOB U GOPM MPEICTABICHUS, KPUTUICCKN OLIEHUBATH €€ JOCTOBEPHOCTh U HEITPOTHBOPEUYHBOCTH;

(dbopMyIHpOBaTh 3alpOChl W TMPHUMEHSATh pa3IMYHBIE METOABI TPU MMOHWCKEe W OTOOpe HWHQOpMAIuH,
HEO0XOAUMOM 7151 BBIITOTHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOTO TUIIA,

MPUOOpPETaTh OMBIT HCIOJIH30BAHUS HWH(DOPMANMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUNA W PAa3IHYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMpPATh ONTUMAJIbHYIO (opMy TmpencTaBieHus uHpopManuu (CXembl, Tpaukw,
JarpamMmbl, TaOJIHUIIbI, PUCYHKH U IPYTHE);

MCIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEICTBA MPHU paboTe ¢ XUMHUUYECKON MHPOpMAIUeii: MPUMEHSTh
MEXIpeAMEeTHbIC ((U3MYECKHe ¢ MaTeMaTHYeCKHe) 3HaKW U CHMBOJIBI, (opmyinbl, aO0peBUATypHI,
HOMEHKJIATYpY;



HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAOAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble JeHCTBHUA:

3aaaBaTb BOIIPOCHI 110 CYIICCTBY O6CY)K,I[3€MOI>1 TEMBI B XO0A€ Auajora H/Uaa JAUCKYCCHH, BBICKA3bIBATDH
naeu, (bOpMYJ'II/IpOBaTI) CBOM IPCIIOKCHNA OTHOCUTCIIBHO BBIITOJTHCHM A npez[nox(eHHoﬁ 3aJa4u,

BBICTYIIATh C MPE3CHTALMEN PE3YJIbTATOB MO3HABATEIBHOM JEATEIBHOCTH, MOJYYEHHBIX CAMOCTOATEIBHO
WM COBMECTHO CO CBEPCTHHKAMH IPHU BBINOJIHEHUH XHUMHUYECKOIO 3KCIEPUMEHTA, MPaKTUYeCKod padoThl MO
UCCJIETOBAaHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, pean3ali y4eOHOro mpoekta, u ¢GopMyIupoBaTh BBIBOIBI 110
pe3ylbraTaM MPOBENEHHBIX HCCIEAOBAHUN ITyTEM COTJIACOBAaHUS TO3HMIMA B XOJ€ OOCYXJCHHS W OOMEHa
MHEHUSAMMU.

PeryasiTuBHbIe yHHBepcalbHble y4eOHbIe AeiicTBHA:

CaMOCTOSITENIFHO MJIAHUPOBATh M OCYIIECTBIIATH CBOIO MTO3HABATENIBHYIO ACSITENLHOCTD, ONpeess e€ 1elu
U 3a/1ayd, KOHTPOJIUPOBATh U MO MEPE HEOOXOIMMOCTH KOPPEKTHUPOBATH IMpEIaraéMblil aJITOPUTM JIEHCTBHIA
IIPY BBITIOJIHEHUW YYEOHBIX W HCCIEAOBATEIbCKUX 3a/iad, BBIOMpaTh HambOoyiee 3(PQPEKTUBHBIA CIIOCOO0 HX
pelieHus ¢ y4ETOM MOyueHUsl HOBBIX 3HAHHM O BEIIECTBAX U XMMHUECKHUX PEaKIIMSIX;

OCYIIECTBIIATH CAMOKOHTPOJIb JICSITEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOILICHKH.

NNPEJMETHBIE PE3YJIbTATBI

IIpenmeTHble pe3yabTaThl OCBOSHHUS IPOrPaMMbl IO XUMHUH Ha YIITyOJEHHOM YpOBHE Ha YPOBHE CPEJTHETO
o0miero o0pa3zoBaHUs BKIIOYAIOT CHEHU(pUUECKHE A YIeOHOro MpeaMera « XUMUs» HaydyHble 3HAHUS, YMEHUS
U CHocoObl JAEWCTBUN MO OCBOCHHIO, MHTEPHPETAlMU M MpeoOpa3oBaHMIO 3HAHUM, BBl JEATEIbHOCTH IO
MOJyYEHHIO HOBOT'O 3HAHMS M NMPUMEHEHUIO 3HAHUH B Pa3lWYHbIX YUYEOHBIX CUTYallUsAX, a TAKKE B peasbHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C XUMUEH. B porpaMmMe no XuMum npeMeTHbIe pe3ybTaThl IPEICTaBICHbI
I10 roJJaM U3y4YCHMU.

10 KJTIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHs) OTPaKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: O MECTE U 3HAUCHUU OPTaHUYECKON XUMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ polid B OOECNEYEeHUU YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA B PEIICHUU MPOOIEM IKOJIOTHYECKOH,
3HepFeTquCKOﬁ u HI/IHIGBOfI 6630HaCHOCTI/I, B Pa3BUTHU MCAWLIWHBI, CO3JJaHWMW HOBBIX MAaTCPHAIOB, HOBBIX
MCTOYHUKOB SHEPTUH, B 00ECIIEUEHNHU PAIlMOHATIBHOTO MIPUPOA0NOIB30BaHuUs, B POPMUPOBAHUN MUPOBO33PEHUS
U o0mIe KyIbTyphbl YENOBEKa, a TAaKXKE DKOJOTHYECKHM OOOCHOBAaHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEE;

BJIaZICHHUEC CHUCTEMOH XHMHUYECKHX 3H3HHI>1, KOTOpass BKJIKOYACT: OCHOBOIIOJAraromue IOHATUA —
XMMHUYECKHIA JJIEMEHT, aTOM, SIIPO M AJIEKTPOHHAs 000JI0uKa aroma, s-, P-, d-aToMHbIe OpOUTAIH, OCHOBHOE H
BO30Y)KIEHHOE COCTOSIHUSI aroMma, TUOpUIu3allvds aTOMHBIX OpOWTaneil, HWOH, MOJIeKyJa, BaJICHTHOCTD,
ANEKTPOOTPHUIIATETILHOCTh, CTETICHh OKUCIICHHSI, XUMHYECKasi CBSI3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00bEM,
YTIEPOAHBIN CKeNeT, (yHKUMOHAIbHAS TPYIINa, paJuKall, CTPYKTypHbIe (POpMYIIbI (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUSl CTPYKTypHas M MPOCTPAHCTBEHHas (FeOMETpHYecKas, OINTHYECKas), H30MEpHI,
TOMOJIOTUYECKUM psAJl, TOMOJIOTH, YIJIEBOJOPO/bI, KUCIOPOA- U a30TCOAEPKALIUE OPraHUYECKUE COCAMHEHUS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHNUS; TEOPUH, 3aKOHBI (IEPUOIUYECKUIA
3akoH JI. 1. MenneneeBa, Teopusi CTpOEHUsI opraHmyeckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUs
Macchl BEIIECTB, 3aKOH COXPAHEHHs W MPEBPALLEHUS] SHEPTUU MPU XUMHUUYECKHX PEaKLUAX), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUN SI3BIK XUMHHU, MHUPOBO33PCHUYCCKHUC 3HAHUSA, JIC)KAIIUC B OCHOBC IMOHUMAHUA INMPUIUMHHOCTH H



CUCTEMHOCTH  XMMHUYECKHX  SIBJICHUH; TpeACTaBIE€HUS O  MeXaHW3MaX  XHMMHUYECKHUX  peakluH,
TEPMOJUHAMHYECKUX U KHHETHUECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHUs, O B3AUMHOM BJIMSIHUM aTOMOB U TPYIII
aTOMOB B MoOJIeKyJaxX (MHIYKTUBHBIA U Me30MepHbIH 3¢ dexTrr, opuenTantsl | u Il poma); dbakTomornueckue
CBEJICHHS O CBOWCTBAX, COCTABE, MOJIYICHUN U O€30IIaCHOM HCIIOJIb30BAHUH BAKHEHIIINX OPTAaHUYCCKUX BEIIECTB
B OBITY U MIPAKTHYECKON JEATEIHHOCTH YeNIOBEeKa, OOLINX HAYYHBIX MPUHLIMIAX XMMUYECKOTO IPOU3BOJICTBA (Ha
IpuMepe MPOU3BOCTBA METAHOJIA, IEPEPadOTKH HEPTH);

chOPMUPOBAHHOCTh YMEHM: BBIABIATH XapaKTepHbIE TMPU3HAKK MOHSTHUN, YCTaHABIMBATH UX
B3aUMOCBA3b, HCIIOJB30BATL COOTBCTCTBYIOIIUMC TIIOHATUA IIPHU OIMMCAHUKU COCTaBa, CTPOCHUA H CBOMICTB
OPraHNYeCKUX COCIUHECHUM;

c(OpPMUPOBAHHOCTH YMEHUI:

UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY ISl COCTABIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHNYECKHUX BEIECTB;

COCTaBJISITb  YPAaBHCHHUA XUMHUYCCKUX peaKL[I/Iﬁ U PACKpbIBATb HUX CYIIHOCTD: OKHNCJIUTCIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH MOCPEJACTBOM COCTABJICHMS JSJIEKTPOHHOrO OallaHCca 3TUX peaklUui, peakuuin
HMOHHOT0 0OMeHa MYTEM COCTaBJICHHSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX ypaBHEHUM;

HU3roTaBJIMBAaTb MOACIIM MOJICKYJI OPraHUYCCKHUX BCIICCTB [JIA HWUIIOCTpALlUM HUX XHMHYCCKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpMUPOBAHHOCTh YMEHUM: YCTAHABINBATH MPUHAATIC)KHOCTh U3YYEHHBIX OPTaHUYECKHX BEIIECTB MO MX
COCTaBY U CTPOEHUIO K ONpeAeNEHHOMY KIIACCy/TPYIIe COeIMHEHUN, 1aBaTh UM Ha3BaHUs 110 CUCTEMATUYECKOM
Homenkiarype (IUPAC) u npuBoAuTh TpUBHAIbHBIC HA3BaHUS JJIS OTACIBHBIX MPEICTABUTEICH OpPraHUYECKUX
BEIIECTB (PTWJICH, alETHJICH, TOJIYOJ, TJIMLEPHUH, STHICHIJIMKONb, (eHois, (opMalbIerua, aneTaabAerH,
alleTOH, MypaBbUHAs KUCIIOTa, YKCYCHAs! KHCIIOTA, CTEaPUHOBAsI, OJICMHOBAS, MATbMUTUHOBAS KUCIOTHI, TJIUIUH,
aJlaHWH, MallbT03a, PPYKTO3a, AHUIINH, TUBUHWII, U30IIPEH, XJIOPOIPEH, CTUPOI U JIPYTHE);

C(l)OpMI/IpOBaHHOCTI) YMCHUA OIPCACIIATL BUI XUMHAYECKOH CBSI3H B OpPraHN4Y€CKUX COCAUHCHUAX
(KoBasieHTHAsl U MOHHAS CBSI3b, G- U TM-CBS3b, BOJIOPOIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHSI MPUMEHATH TMOJOXKEHHSI TEOPUH CTPOSHHUS OpraHMYecKuX BemecTB A. M.
BytnepoBa 1yist 00bSICHEHHS 3aBUCIMOCTH CBOWMCTB BEIIIECTB OT X COCTaBa U CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MUYECKUE W XUMHYECKHE CBOMCTBA
THUITMYHBIX HpeI[CTaBI/ITCJ'IGI\/JI PA3JIMYHBIX KJIACCOB OPraHMYCCKUX BCHICCTB: AJIKAHOB, HHUKJIOAJIKAHOB, AJIKCHOB,
aJIKaINeHOB, AJIKUHOB, ApOMATUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJIETHI0B, KETOHOB, KAPOOHOBBIX KHCIOT,
MPOCTBIX U CJIOXKHBIX A(PUPOB, KUPOB, HUITPOCOSAMHEHUN U aMUHOB, aMUHOKHUCIIOT, OENTKOB, YITIEBOJAOB (MOHO-,
IU- U MOJINCAXapU0B), WITIOCTPUPOBATh T€HETUUECKYIO CBSA3b MEXJY HUMHM YPAaBHEHHUSIMH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIUN C UCTIOJIH30BAHUEM CTPYKTYPHBIX (PopMyIT;

chOpPMUPOBAHHOCTh YMEHHsI TOJATBEPKIaTh Ha KOHKPETHBIX MPUMEpPAX XapakTep 3aBUCUMOCTHU
PEaKIMOHHON CIIOCOOHOCTH OpPTraHMYECKHX COEAMHEHWH OT KPaTHOCTU M THIA KOBAJICHTHOW CBS3U (G- U T-
CBSISI/I), B3aMMHOT'O BJIMAHUSA aTOMOB U I'PYIIIT aTOMOB B MOJICKYJIAX,

c(OpPMUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh UCTOYHHUKHU YIIIEBOJOPOIHOTO ChIPbs (HE(PTH, MPUPOIHBIN
ras, yrojib), CHOCOObI €ero nepepaboTKu U MPaKTUIeCKOe MPUMEHEHHE MTPOYKTOB MepepadboTKH;

cOPMUPOBAHHOCTh BIAJICHUS CUCTEMOW 3HAHUW O €CTeCTBEHHO-HAYYHBIX METO/JaX TO3HAHUS —
Ha0JI0/IEHNH, U3MEPEHNUHU, MOJIETIMPOBAHUH, SKCIIEPUMEHTE (PEAIbHOM U MBICJIEHHOM) M YMEHUS IPUMEHSTh 3TU
3HAHHS,

c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHATH OCHOBHBIE OIEPAIMH MBICTUTEIFHOU JEATETHbHOCTH — aHAIIU3 |
CHUHTE3, CpaBHEHHE, O0000IleHUE, CHCTeMAaTH3allii0, BBIIBICHUE MPUYUHHO-CIEACTBEHHBIX CBS3ed — JUId
W3yYEHUS CBOMCTB BEIIECTB U XUMUUECKUX PEAKIINI;

cOPMUPOBAHHOCTh YMEHUH: BBIABISATH B3aUMOCBSI3b XUMHYECKMX 3HAHUW C TIOHATHAMH H
NpCACTABJICHUAMU APYTrUX CCTCCTBCHHO-HAYYHBIX NPCAMCTOB JIA 60.]]66 OCO3HAHHOI'0 IMOHMMaHUs CYHIHOCTU
MaTCpruaJIbHOIO0 CANHCTBA MUpPA, UCITIOJIB30BATh CUCTCMHBIC 3HAHUS T10 opraHqucxoﬁ XUMHUHN JJISA OG"bSICHeHI/ISI )41
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOLIUX €CTECTBEHHO-HAYYHYIO [TIPUPOAY;

cOpPMUPOBAHHOCTh YMEHHUN: TPOBOAUTH PACYETHI MO XUMHUYECKUM (opMmyrnaM U ypaBHEHUSIM
XUMHUYECKUX PEaKIMi ¢ MCTOJIb30BaHUEM (DU3UYECKUX BETUYHMH (Macca, 00BEM ra3oB, KOJUYECTBO BEIIECTBA),
XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYEThl MO HAXOXKACHUIO XMMUYECKOH (HOpMyJIbl



BEILIECTBA [0 HW3BECTHBIM MAacCOBBIM JIOJISIM XUMHUYECKHUX DJIIEMEHTOB, MPOAYKTaM CrOPaHMs, IUIOTHOCTH
ra3000pa3HBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI: POrHO3UPOBATh, AHAJIU3UPOBATh U OLIEHWBATH C MO3HMIUNA 3KOJOTHYECKON
0€30MaCHOCTH TOCJEJICTBUS OBITOBOM ¥ TPOM3BOACTBCHHON JCSITEILHOCTH 4YEJIOBEKa, CBS3aHHOW C
nepepaboTKOM BEUIECTB, MCIOIB30BaTh MOJYYCHHbIE 3HAHUS JUIS NPUHSATHS T'PAMOTHBIX peleHHH mpolieM B
CUTYAalLUsIX, CBI3aHHBIX C XUMHUEH;

c(OPMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITENIbHO IUIAHUPOBATh M IMPOBOJUTH XUMHUYECKUN HKCIEPUMEHT
(moy4yeHue U M3y4E€HHE CBOMCTB OPraHUYECKUX BEILECTB, KAUECTBEHHBIE PEAKLIUU YIJIEBOJOPOIOB PA3IUYHBIX
KJIACCOB M  KHCIIOPOACOJEPKAIUUX OPraHMYECKUX BEUIECTB, PEIICHUE HKCIIEPUMEHTAIBHBIX 3a1a4 110
pacro3HaBaHUI0 OPraHUYECKHX BEIIECTB) C COOJIOJCHHEM MpaBHJI OE30MacCHOrO OOpalleHHs C BEIIeCTBAMU U
nabopaTopHbIM 000pyAOBaHUEM, (POPMYIHPOBATH LIE€Ib HCCIENOBAHMS, NPEACTABIATH B pa3iudHoll (opme
pe3yibTaThl SKCIIEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX JTOCTOBEPHOCTS;

c(OPMHPOBAHHOCTH YMEHUIA:

cOOTIOATh MpaBUJIa SKOJOTMYECKU 1e1eco00pa3HOro MoBeAeHUS B OBITY U TPYAOBOM NeATEIbHOCTH B
LEIAX COXPAHEHHsS] CBOErO 3/I0POBbs, OKPYKAOUIEH MNPUPOIHON Cpelbl U JOCTHXKEHUS €€ YCTOWYMBOIO
pa3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHMYECKOIO JEUCTBUS HA JKUBBIE OPraHU3MBl ONPEICIEHHBIX OPraHUYECKUX
BEILIECTB, TOHUMas cMblica nokazarens [1/1K;

aHAJIM3UPOBATh 11eJecO00pa3HOCTh MPUMEHEHHUS OPTaHUYECKUX BEUIECTB B IPOMBIIIEHHOCTH U B OBITY C
TOYKH 3PEHHUsI COOTHOLIECHUSI PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHHIA: OCYIIECTBISAThH IICJICHANPABICHHBIA IMOUCK XUMHUYECKOW HH(OpPMAIUN B
Pa3IMYHBIX UCTOYHUKAX (HayyHas U yueOHO-Hay4dHas JIMTepaTypa, CpelicTBa MaccoBoi uH(popmaluu, MarepHet
U JIpyrHe), KpUTUYECKH aHaJU3UPOBAaTh XMMHUYECKYI0 HMH(OpMalnio, mepepadaThiBaTh €€ W HCIONb30BATh B
COOTBETCTBHH C [TOCTABJIEHHON yueOHOM 3a1aueil.

11 KIIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XUMHUs OTPaXKaroT:

C(OPMHPOBAHHOCTh ~ MPEJCTABICHUNA: O MaTepUalbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTAX M
ITI03HABAEMOCTH SIBJICHMM IPUPOJbI, O MECTE€ M 3HAYCHUM XMMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ pOJIM B
o0ecrieueHn yCTOWYMBOTO DPAa3BUTHS, B PEHICHUU NPOOJIEM HSKOJOTHMUECKOW, IHEPreTUYECKOW U THUIICBOM
0€30IaCHOCTH, B PA3BUTHUM MEAMLMHBI, CO3[JaHUM HOBBIX MAaTEpHUaloOB, HOBBIX HCTOYHMKOB JHEPIUH, B
o0ecreyeHnn paluoHaIBLHOIO MPHPOJIONONIB30BaHus, B (POPMUPOBAHMM MHUPOBO33PEHMSI M OOIIEH KYJIbTYpHI
YeJI0BEeKa, a TAK)KE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILEHUS K CBOEMY 3/I0POBBIO U MPUPOJIHON cperie;

BJIAJICHUE CHUCTEMOM XHWMHUYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBONOJIAralOlUe TOHATHS —
XMMHUYECKHI JIEMEHT, aTOM, PO aTOMa, U30TOIIbL, DIIEKTPOHHAst 000JI09YKa aToMa, s-, P-, d-aTOMHBIE opOuTAaIH,
OCHOBHOE U BO30YXIEHHOE COCTOSHHUS aToMa, TUOpUIM3alMs aTOMHBIX OpOuTaneil, HOH, MOJeKyIa,
BaJICHTHOCTh, DJIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIEHUS, XHMHUYecKas CBs3b (KOBaJIEHTHAs, WOHHAasi,
MeTaJlJI4ecKasi, BOJOPOAHAs), KpHUCTaUIMyecKas peméTka, XMMUYecKas peaklus, pacTBOp, 3JIEKTPOJUTHI,
HEIEKTPOJIUTHI, DJIEKTPOJUTUYECKAs] IUCCOLMALINS, CTENEHb JUCCOLMAILMU, BOJOPOJIHBIM IOKA3aTeb,
OKHCIIUTENb, BOCCTAHOBHTENb, TEIJIOBOM 3(P(PEKT XUMHUECKOW pPEaKLHH, CKOPOCTh XUMHUYECKOW peaKIMy,
XMMHUYECKOE PaBHOBECHE; TEOPUU U 3aKOHBI (T€OpHUs DJIEKTPOJUTHUYECKON TUCCOLMALINY, TIEPUOTUIYECKUI 3aKOH
JI.1. MenneneeBa, 3aKOH COXPAaHEHMs MacChl BEIIECTB, 3aKOH COXPAHEHUs M IPEBPAILICHMS SHEPTUH IIPU
XUMUYECKHX PEaKIHsIX, 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOUIMX MAacc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHMHM, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAaHUs NMPUYMHHOCTH U
CUCTEMHOCTH XMMHYECKHX SIBICHUI; COBPEMEHHBIE IIPEICTABICHNS O CTPOCHUU BEIIECTBA HA AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM M HAJMOJIEKYJISIPHOM YPOBHSX; MPEACTaBICHUS O MEXAHM3Max XUMHUYECKHX pEaKIuH,
TEPMOJUHAMHYECKUX M KHHETUYECKHMX 3aKOHOMEPHOCTAX MX MPOTEKAaHUSA, O XUMHUYECKOM pPaBHOBECHUH,
pacTBopax M MAHMCIEPCHBIX CHUCTeMax; (AKTOJOTHMUECKHUE CBEIECHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU U
0€30IacHOM HCIIOJIb30BaHUH Ba)KHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOU NESTEIHHOCTH
4esoBeKa, OOIMMX HAyYHBIX MPUHIUIAX XUMHUECKOIO TPOU3BO/ICTBA;



C()OPMHPOBAHHOCTb YMEHHUH: BBIABIATH XapaKTEpHble MPHU3HAKU IOHATHM, YCTaHaBIMBATh HX
B3aMMOCBA3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IIOHATUS IIPU ONHCAHUM HEOPraHMYECKUX BEIIECTB M HX
MPEBPAILCHUI;

c(OPMHPOBAHHOCTH YMEHHSI UCIOJIB30BATh XUMUYECKYIO0 CUMBOJIMKY JIJIsl COCTaBICHUS (POPMYJT BEIIECTB
U ypaBHEHMH XUMHYECKHMX peakuui, cucremarndeckyro HomeHkinarypy (IUPAC) m TpuBuanbHble Ha3BaHUs
OTJIEJIbHBIX BEIIECTB;

C()OPMHUPOBAHHOCTb YMEHHUS ONPEIEIATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XMMUYECKHX JJIEMEHTOB B
COCUHEHUSAX, BHUJ XUMHUYECKOM CBA3M (KOB&JIEHTHAs, MWOHHAs, METAJUIMYECKas, BOJIOPOAHAs), THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

C(OPMHUPOBAHHOCTb YMEHUS OOBSCHATh 3aBUCHUMOCTb CBOICTB BELIECTB OT BMJIAa XMMHYECKOH CBSI3U U
TUIIA KPUCTAINIMYECKON peréTKr, OOMEHHBIN U TOHOPHO-aKLIENTOPHBII MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHON
CBA3U;

c(OPMHPOBAHHOCTh yYMEHHUH: KJIACCU(HUIMPOBATh: HEOPraHMYECKHEe BEUIeCTBA IO HUX COCTaBy,
XMMUYECKHE pEeakUuu IO PA3JIUYHbIM IpU3HAKaM (YMCIYy M COCTaBy pEarupyrollMX BELIECTB, TEIJIOBOMY
3G deKTy peaknuy, U3MEHEHHIO CTENeHEeW OKHUCIEHHs 3JE€MEHTOB, OOpaTHMMOCTH, y4acTHUIO KaTalu3aropa U
ApYyTHE); CaMOCTOSTEIbHO BHIOMPATh OCHOBAaHMSA W KPUTEPUH IS KIACCU(PUKAIMH HM3YyYaeMBbIX BEIIECTB M
XUMHYECKUX PEAKIIUI;

c(OPMHPOBAHHOCTh YMEHMsI PACKpBIBaTh CMBICT Iepuoandeckoro 3akoHa J[. M. MenneneeBa u
JI€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYI0, OOBACHUTEIbHYIO M IPOrHOCTUYECKYIO (DYHKINHY;

Cc(OPMHPOBAHHOCTh YMEHHH: XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB M HMOHOB XHMHYECKHX
3JIEMEHTOB NepBoro—4yeTBéproro nepuonos Ilepuonnueckon cucremsl .M. MenneneeBa, UCHOJIb3YSI TOHSATHS
«IHEPreTHYECKUE YPOBHU», «QHEPreTHUYECKUE IOAYyPOBHU», «S-, P-, 0-aTOMHBIE OpOHMTAN», «OCHOBHOE H
BO30YXJIEHHOE 3HEPreTMYECKHe COCTOSIHMS aToMay; OOBICHATh 3aKOHOMEPHOCTH H3MEHEHMsI CBOMCTB
XMMHYECKUX DJJIEMEHTOB W WX COE€IMHEHWH Mo mnepuoaam u rpynnam Ilepuomnueckon cucremst . .
MemnpeneeBa, BaJleHTHbIE BOBMOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHMSI X 3JIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh YMEHMH: XapaKTepH30BaThb (OMHMCHIBATH) OOLIME XMMHUYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, IOATBEP)KAATh CYIIECTBOBAHME TIE€HETUYECKOW CBI3M MEXIY HEOPraHMYEeCKUMU
BEILIECTBAMM C IIOMOIIbIO YPABHEHUN COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIH;

c(OPMUPOBAHHOCTb YMEHHUS pACKPBIBATh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBbHBIX pPEaAKIIMM
MOCPEJICTBOM COCTAaBJICHUSI AJIEKTPOHHOIO OajlaHca 3THX pEaKkUMid; peakuuid HOHHOro oOMeHa NyTEM
COCTaBJIEHMSI WX IIOJHBIX W COKpAIIEHHBIX MOHHBIX YPAaBHEHMH; peakuuil TMApPOJU3a; peakuui
KOMILIEKCO00pa3oBaHus (Ha MpUMepe T'HIPOKCOKOMIUIEKCOB LIMHKA U aTIOMUHMUS);

c(OPMUPOBAHHOCTh YMEHHUS OOBSICHATh 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKUX PEAKIHM ¢ y4ETOM UX
JHEPIreTUYECKUX XapaKTePUCTUK, XapaKTep HM3MEHEHUs CKOPOCTH XUMUYECKOW peaklUu B 3aBUCHUMOCTHU OT
pa3nuyHbIX (AKTOPOB, a TAKXKE XapaKTep CMELICHHS XWMHUYECKOTO PAaBHOBECHs MOJ BIUSHHEM BHELIHHX
BozaeiicTBuil (mpuHuun Jle llarense);

cOpPMUPOBAHHOCTh ~YMEHHUSI  XapaKTepU30BaTh XHMMHMYECKHE pPEaKIUH, Jiekalue B  OCHOBE
NPOMBIIIJICHHOTO TIOJYYEHUsI CEpPHOM KHUCIOThI, aMMHakKa, oOlIMe Hay4Hble MPHHLIUIB XUMHUYECKUX
MIPOU3BOJICTB; 11ETIECO00PA3HOCTh MPUMEHEHHSI HEOPTAaHUYECKUX BEUIECTB B IPOMBIIIJICHHOCTH U B OBITY C TOUKH
3pEHHUsI COOTHOIIEHUS PUCK-TIOJb3A;

c(OpPMUPOBAHHOCTh BJIAJICHUSI CUCTEMON 3HAHHUN O METOAAaX HAyYHOTO MO3HAHUS SIBJCHUN MPUPOABI —
HaOJIoIeHne, HM3MEpeHHe, MOJICIMPOBAaHUE, SKCIEPUMEHT (pealbHbIi W MBICICHHBIN), HCIONb3YEMBIX B
€CTECTBEHHBIX HayKaX, YMEHUS [IPUMEHATH 3TU 3HAHUS IIPU SKCIIEPUMEHTAIbHOM UCCIIEIOBAHUY BELIECTB U IS
OOBSICHEHUS] XMMHUYECKHX SIBIICHUM, UMEIOIIMX MECTO B IPHUPOJIE, NPAKTUYECKON NEesITEeIbHOCTH YelIOBEKa U B
MMOBCEAHEBHOM JKU3HU;

C(OPMHPOBAHHOCTH YMEHHUS BBIABIATH B3aMMOCBSI3b XMMHMYECKMX 3HAHMH C TOHATHSAMH H
NpPEJCTaBICHUAMU JPYTMX €CTECTBEHHO-HAYYHBIX THPEAMETOB [uId 0ojee OCO3HAHHOTO TMOHUMAaHHUS
MaTepUalbHOIO €IUHCTBA MUPA,;

Cc(OPMHUPOBAHHOCTb YMEHUS POBOJUTH PACUEThI: C UCIIOJIb30BAaHUEM MTOHATUH «MaccoBasi J0JIsl BEIECTBA
B PACTBOpE» U «MOJISIpHAs KOHIIEHTPALUs»; MAcChl BEIECTBA MM 00bEMa raza Mo M3BECTHOMY KOJIMUYECTBY
BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYAaCTBYIOUIMX B PEAKIMH BELIECTB; TEIUIOBOrO A(PQeKTa peaKinu;



3HA4YEHMs BOJOPOIHOIO ITOKA3ATENs pACTBOPOB KHMCIIOT U IIEJIOYEH C M3BECTHON CTENEHBIO JUCCOLMALIMM; MACCHI
(06bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEaKLUU, €CIM OJJHO U3 UCXOAHBIX BEIIECTB JIaHO B BHJIE pacTBOpa
ornpeAenEéHHON MacCcoOBOM JToJiel pacTBOPEHHOIO BEUIECTBA UM JaHO B M30BITKE (MMEET MPUMECH); AOJIH BBIXOJ1a
MPOYKTA PEAKIIUU; O0BEMHBIX OTHOIIIEHUH ra30B;

c(OPMUPOBAHHOCTh YMEHHUM: CAMOCTOSITEIIbHO TUTAHUPOBATh M IMPOBOJUTH XUMHUYECKUU HIKCIEPUMEHT
(mpoBeseHUE peaKIMii MOHHOTO OOMEHa, MOJITBEPXKIECHUE KAaUeCTBEHHOI'O COCTaBa HEOPraHHMUECKHUX BEIIECTB,
oIpesieNiecHUuE cpebl PACTBOPOB BEILIECTB C MOMOIIBIO MHAWKATOPOB, U3yUYEHUE BIUSHUS Pa3IUYHbIX (aKTOPOB
Ha CKOPOCTb XHMMHYECKOM peaklUM, PEeIIeHHUE OSKCIEPUMEHTANIbHBIX 3a7ad 1o TeMaM <«Metaibly u
«Hemeramnei») ¢ coOmoeHMEM TIpaBHJI OE30MAaCHOTO OOpaIleHUs C BEIIeCTBAMU U JIAOOPATOPHBIM
o0opynoBanuem™m, (GOpMyIHpOBaTh I€lIb HCCIEAOBAaHUS, MPEACTaBIATh B pa3IU4YHONH (opme pe3ynbTaThl
SKCIIEPUMEHTA, aHAJIM3UPOBATh U OILIEHUBATh UX JOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh YMEHUH: COONIOAATH MPaBWIIA MOJE30BAHUS XUMUYECKON MOCYAON U J1a00paTOPHBIM
00opya0BaHUEM, OOpAIIECHHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMH IO BBIOJHEHUIO JJAOOPATOPHBIX
XMMHUYECKHUX OIBITOB, SKOJIOTHUECKH 11eJIeCO00Pa3HOTo MOBEICHUSI B OBITY U TPYIOBOM JIEATEIHHOCTH B LENSIX
COXpAHEHHUsI CBOErO 3/I0POBbs, OKpPYXKAIOLIEH MPUPOJHOM Cpelpl U AOCTUKEHUsI €€ yCTOWYMBOIO Pa3BUTHS,
OCO3HaBaTh OMNACHOCTh TOKCHYECKOTO JEWCTBHUS Ha KUBBIE OpPraHU3Mbl ONPEIEIEHHBIX HEOPraHMYECKUX
BEILIECTB, TOHUMas cMbIc nokazarens [1J1K;

c(OPMUPOBAHHOCTh YMEHMIA: OCYIIECTBJIATH LEJCHANPABICHHBINH IMOMCK XUMHUYECKOW WHPOpMaInuu B
Pa3IMYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHas JIMTeparypa, CpelicTBa MaccoBoi uH(popmaimu, MaTepHeT
U JIpyTHE), KPUTUYSCKU aHAIM3UPOBATh XMUMUYECKYI0 HMH(OpMaNHio, nepepadaTeiBaTh €€ W UCIOIb30BaTh B
COOTBETCTBHH C TIOCTaBJIICHHON y4eOHOMW 3a7aueii.



TEMATHYECKOE ITNTAHUPOBAHHUE 10 KJIACC

Ne KoandecTBO yacoB DJIeKTPOHHbIE
/ HaumeHoBaHue pa3aesioB M TeM POrPaMMBbl (undposbie)
n/n Bcero Kourp.pa IIpakTH4eckn oBpazoBaTeILHbl
00TBI e padoThbl e pecypebl
Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XMMHH
11 IIpenmer opr. xumuu. Teopust cTpoeHus opranuyeckux coen A. M. bytieposa 8
Wroro mo paszneny 8
Pa3znea 2. YrieBoaopoasbl
2.1 [IpenenbHble yriaeBo10pOAbl — alIKaHbI, IUKJIOAIKAHbI 5
2.2 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, aTKaAUECHbI, ATKUHbI 14 1
2.3 ApomarudecKkue yriieBoaopo/ibl (apeHbl) 8
24 [TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB U UX MepepadboTka
2.5 ["aymoreHITpOn3BOIHBIC YTIICBOIOPOIOB 4 1
Utoro no pazneny 35
Paznen 3. Kuciopoacoaepixamme opranndecKue coenHeHust
3.1 Cnuptsl. @enon 11 1
3.9 KapOoHusHBIE COeTMHEHMS: aTbICTH/IBI U KeTOHBI. KapOOHOBBIE KHCIIOTHI. 21 1
' Cnoxusie 3¢upsl. JKupst
3.3 VYriaeBoasl 9 1
Hroro no pazneny 41
Pa3neua 4. Aszorcoaepikamue OpraHu4ecKue coeJHHeHH
4.1 AMuHBI. AMUHOKHCIIOTHI. benku 12 1 2
Hroro no paszneny 12
Paspgen 5. BeicokoMoJIeKy IsIpHbIE COCAUHECHUS
5.1 BricokoMoneKysspHbIe COETUHEHUS 6 1
Hroro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 6




11 KITIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanmue pa3aeioB U TeM nudpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wicpp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuonnueckuit 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemeHToB /1. 1. Menaeneena
12 Crtpoenue BemiecTBa. MHOrooOpasue 11 1
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Hroro mo pazueny 39
Pasznen 2. Heopranuueckasi Xxummusi
2.1 Hemeraiuisl 31 1 3
2.2 Meramist 23 2
Hroro no pazgeny 54
Pa3zngen 3. Xumus u :Ku3HL
31 MeTtoAab!I TO3HAHUS B XUMUH. XUMHA U 9
' KU3Hb
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KouunyecTBo 4yacos JJIeKTPOHH
bI€
Ne Tema ypoka KonTpoabHbl Tpakrirs Aara tidponyie
n/m Bcero ecKue n3y4YeHust obpazoBare
e padoTsl JAbHBIE
padoTsI pecypent
1 IIpeamer u 3HaYeHUE OPraHUYECKON XUMUH, IPEICTABICHUE O 1
MHOT000pa3uu OPraHnYeCKUX COeIMHEHUN
5 DJNEeKTPOHHOE CTPOCHUE aTOMa yriiepoa (OCHOBHOE U BO30YKIEHHOE 1
cocTosiHUs ). BaneHTHbIE BO3MOKHOCTH aToMa yriepoaa
3 XUMHUYECKas CBA3b B OPraHUYECKUX COCANHEHUSAX. MeXaHU3Mbl 1
0o0pa30BaHMs KOBAJIGHTHOW CBSA3H, CIIOCOOBI pa3pbiBa CBs3eH
4 Teopus cTpoeHus: opraHudeckux coenuuenuii A. M. bytieposa 1
5 Buapl uzomepun: cTpykTypHasi, IpOCTPAaHCTBEHHAS. DJIEKTPOHHbBIC 1
3¢ (HeKThl B MOJICKYJIaX OPTaHUICCKUX COCTUHEHUN
6 [IpencraBienue o knaccuPuUKaIy U CUCTEMATHUECKas 1
HoMmeHkiarypa (IUPAC) oprannueckux BemecTs
7 Knaccudukanms peakiuii B opraHu4ecKoi XUMUHI
CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0 TEME
9 AJKaHBI: TOMOJIOTUYECKHM psfl, oOmIast hopmysa, HOMEHKIATypa 1 1
M30MepHs, EKTPOHHOE U TPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT
10 DU3NYECKUE U XUMUYECKUE CBOMCTBA aJIKAaHOB 1
11 Haxoxnenue ankanos B npupoze. CriocoObl Mony4eHus u 1
MIPUMEHEHHE AJIKAHOB
[uxnoankansl: 00mas Gopmyiia, HOMEHKIATYpa U U30MEPUS,
12 0COOCHHOCTH CTPOCHHUS U XUMHUYECKUX CBOMCTB, CIIOCOOBI MOIYYEHUS 1
Y TIPUMEHEHNE
Pemenne pacuéTHbIX 3a7a4 Ha OIpe/ieJICHHE MOJIEKYISIPHON
13 (hopMyITBI OPTAaHIYECKOTO BEIMIECTBA IO MACCOBBIM JIOJISIM aTOMOB 1

DJIEMEHTOB, BXOIIIMUX B €ero coctaB. CucreMaTusamus 1 0000I1eHIE




3HaHUH 110 TEME

AJIKEHBI: TOMOJIOTUYECKHH psil, 001mas popmyiia, HOMEHKIIATYpa,

14 ANEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHHe MosieKyl. CTpyKTypHas 1
U IIUC-TPaHC-U30MEPHS aAJIKEHOB

15 Du3nYECKUEe U XMMUYECKUE CBOMCTBA ankeHoB. [IpaBuio 1
MapkoBHHMKOBa

16 CriocoObI TOTy4eHHUsT ¥ IPUMEHEHNE ATKEHOB 1

17 [Ipaktuyeckas padora Ne 1 mo teme "[lonydenue sTHiieHa U U3yYCHHE 1
€ro CBOMCTB"

18 Pemenue pacy€THbIX 3a/1a4 HAa ONPEACICHUE MOJIEKYJISIPHOM 1
(hOpMYyIIBI OPraHUIECKOTO BEIIECTBA

19 AJKagueHbl: CONpsKEHHBIE, U30JIUPOBAHHBIC, KYMYJIHPOBAaHHBIE. 1
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHUS

20 XUMHYECKUE CBOMCTBA COMPSIKEHHBIX TMEHOB

21 CriocoOsl mostyueHus: ¥ MPUMEHEHUE allKaIueHOB
AJIKWHBI: TOMOJIOTHYECKHN psijI, oOmIas popmysa, HOMEHKIATYpA,

22 ANEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ, (pu3nueckue 1
CBOMCTBA

23 XUMHYECKUE CBOMCTBA aJIKUHOB 1

24 KauecTBeHHBIE pEaKIIMM HAa TPOHHYIO CBSI3b 1

25 CriocoObl MosTydeHus: U NpUMEHEHUE aJIKUHOB 1

26 Pemenue 3ana4: pacy€Thl MO ypaBHEHUIO XUMHUECKON peaKInu 1

27 Cucremaruzanus 1 0000IIeHEe 3HAHUI 10 TEME 1
ApeHbI: TOMOJIOTUYECKUH pall, 001mas Gopmyrna, HOMEHKIATYpa.

28 DNIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT OCH30J1a U 1
TOJIyOJIa, UX (PU3NYECKUE CBOWCTBA

29 XUMHUYECKHE CBOMCTBA APEHOB: PEAKIIUU 3aMEIICHUS 1

30 XUMUYECKUE CBOWCTBA apPCHOB: PEAKITHH MPUCOCTUHEHHS, OKHCIICHHE 1
rOMOJIOTOB OeH3071a

31 Oco0eHHOCTH XUMHUYECKHUX CBOMCTB CTUPOJIA

32 Pemenue pacu€THBIX 3a7a4 HA ONIpeIeNIEHHE MOJICKYJIIPHON




(bOopMyIIbl OPraHuYeCcKOro BEIECTBa

33 CriocoObl osTy4yeHHs 1 IPUMEHEHUE apEHOB

34 I'eHeTrueckas CBsI3b MY Pa3IMYHBIMU KJIACCAMH YIIIEBOJAOPOIOB

35 PacuéTel 1o ypaBHEHHSM XMMUYECKUX peakiuii. CucreMaTu3alus u
000011IeHNE 3HAHUH I10 TEME

36 [Tpupoansiii ra3. [lonytHble HE(TAHBIE Ta3bI

37 KameHHbI#1 yroJib ¥ IPOIYKTHI €T0 epepadoTKH

38 Hed1p 1 cniocoOsr e€ nepepabotku. [IpuMeHeHne NpoayKToB
nepepadoTku HePTH

39 I'eHeTHuecKas CBsI3b MY Pa3IMYHBIMU KJIACCAMH YTIIEBOJAOPOIOB

40 ["anoreHonpon3BOIHBIE YTICBOIOPOOB: AIEKTPOHHOE CTPOCHUE;
peaKIMy 3aMeIeHHs rajloreHa

a1 JlelicTBue mienoyeil Ha raJIoreHIpou3BOAHbIE. B3aumoaerncreue
JUTAIOT€HAIKAHOB C MAarHUEM U IITHKOM

42 CucremaTu3anus 1 00001IeHHe 3HaHUH 0 pa3aeny "YriaeBoaopoas"

43 Kontponbnas padota nmo teme "YriaeBogopoabr"”
IIpenenbHble OJHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKUH PsiJl, 001as

44 ¢bopmya, CTpOEHUE MOJIEKYII, H30MEPHsI, HOMEHKJIATypa,
Kiaccudukanys, pu3nueckKre CBOMCTBa

45 XUMHUECKUE CBOICTBA MPEENbHBIX OHOATOMHBIX CIIMPTOB

46 CriocoObl MosTydeHus: ¥ IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB

47 [Ipoctble 3¢upbl: HOMEHKJIATYpa U U30MEpHsl, 0COOEHHOCTH
($U3NYECKUX U XMMUYECKUX CBOMCTB

48 MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb U TIIALEPUH, HX
¢bu3nveckre 1 XUMHYECKIE CBOMCTBA

49 CriocoObI moTy4eHus 1 IPUMEHEHHE MHOTOATOMHBIX CITHPTOB

50 ®deHoII: CTpOEHUE MOJIEKYIIbI, (PU3UYECKHe CBOWCTBA. TOKCHUHOCTh
¢denona

51 Xumudeckue cBoicTBa (heHoma

52 CrniocoOblI ostyueHus 1 npuMeHeHne GpeHona




[TpakTrueckas padota Ne 2. PereHue sKcriepuMeHTaAIBHBIX 33/1a4 110

>3 teme "CrupThl U peHonb!"

54 CucreMmaruzanys 1 0000IIeHE 3HAHUI 10 TEME
AnbAeTUuIbl U KETOHBL: 3JIEKTPOHHOE CTPOCHUE KapOOHWIBHOM

55 IPYIIIBL; TOMOJIOTHYECKUE PAbI, 00mas popmyia, usomepus u
HOMEHKJIaTypa

56 Anblernpl ¥ KETOHbI: (PU3NYECKUE CBOMCTBA; PEaKLIUU
MIPUCOCTUHEHUS

57 Peakiiuu okucieHus 1 KayeCTBEHHbIE PEaKIUH ajbJIeTHI0B U KETOHOB

58 CriocoObI MOJTy4eHUs ATbJICTHIOB U KETOHOB

59 O/IHOOCHOBHBIE IIpe/ieNIbHbIE KAPOOHOBBIE KUCIIOTHI, 0COOEHHOCTH
CTPOEHUS UX MOJIEKYI

60 W3omepus 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX (pu3nueckue
CBOMCTBA

61 XUMHUYECKUE CBOICTBA NPEAEIbHBIX OIHOOCHOBHBIX KapOOHOBBIX
KHCIIOT

62 Oco6eHHOCTH CBOMCTB MypaBbUHON KUCIOTH. MHOrooOpasue
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB: HENPEAETbHBIX U ApOMATUYECKUX

63 KapOOHOBBIX, TUKApOOHOBBIX, THPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTeny BBICIIMX KapOOHOBBIX KHCIIOT

64 [ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIOT

65 CriocoObl 1osTyyeHHst 1 IPUMEHEHNE KapOOHOBBIX KUCIOT

66 CrnosxHble 3(Upbl: TOMOJIOTUYECKUH psJl, 0011ast popmyna, uzomepus
¥ HOMEHKJIaTypa

67 du3nyecKkue U XUMHUIECKHe CBOMCTBA 3(pupoB

68 Pemrenne pacu€THBIX 3a71a4: 0 YPaBHEHUIO XUMUYECKOH peakinu, Ha
OTIpeJIeIeHUe MOJIEKYIISIPHON ()OPMYITBI OPTaHUIECKOTO BEIIECTBA

69 ITpakTuyeckas pabora Ne 3. PemeHue sKkCriepuMeHTaIbHbIX 33134 110
teMe "Kap6onoBbie kucnoTsl. CiaoxHbie 23¢upb"”

70 XKupsr: crpoenue, GuU3NUECKUe U XMMUYECKHE CBOWCTBA (THIPOIIN3)




Oco0EHHOCTH CBOWCTB JKUPOB, COJEPIKAIINX OCTATKH HEMPEAETbHBIX

71
KHUPHBIX KUCIOT. JKUpBI B Iprpoie

79 Mbl1a Kak COJIM BBICIINX KApOOHOBBIX KUCIIOT, X MOOLIEe AeHCTBUE.
[Tonstue o cuaTeTHYEeCKUX Moroux cpeactBax (CMC)

73 I'enernyeckas cBS3b YII€BOIOPOAOB U KUCIOPOICOAEPIKALLINX
OpPraHUYECKUX BEILECTB

74 Pacuérsl 10 ypaBHEHHUAM XUMUYECKUX pEaKIMi

75 Cucremartu3zanus 1 0000IIeHNe 3HAHUH 110 TeMe

76 OO1w1ast xapakTepUCTHKA YIIIEBOAOB U KIacCU(pHUKALHS YTIEBOA0B
(MOHO-, - ¥ TTOJIMCAXaAPUbI)

77 MoHocaxapuabl: pU3HUECKUE CBOMCTBA M HAX0XKIEHUE B IPUPO/IE

78 [IpumeHeHue II0K03bl, €€ 3HaU€HUE B )KU3HEACATEIbHOCTU
opranusma

79 Jlucaxapupl: caxapo3a, MajbTo3a U JlakTo3a. Haxoxnenue B
IIPUPOJIE U IPUMEHEHHUE TUCaxapuioB

80 [Tonucaxapuasl: cTpoeHUE MAaKPOMOJIEKYJ, GU3UUIECKUE U
XMMUYECKHE CBOWCTBA, IPUMEHEHHE

81 [TonsiTre 006 NCKYCCTBEHHBIX BOJIOKHAX

82 Pemienue pacueTHbIX 3a7ja4y Ha ONpeIeIeHUe JI0JU BBIXOAA MIPOAYKTA
peakuuu OT TEOPETUUECKHA BO3ZMOKHOIO

83 CucremaTu3aius 1 0000IIeHIe 3HAHUH TI0 pa3zey

84 KonrtponsHas padorta no reme "Kucnopoacoaepskaiiye opraHuMuecKue
coequHeHus"

85 AMUHBL: KTaccU(pUKAIMs, CTPOEHUE MOJIEKYJI, 001as popmyiia,
M30MepHsi, HOMEHKJIaTypa U (pu3nuecKue cBoicTa

86 XUMHUECKUE CBOICTBA an(haTHIECKUX aMHUHOB

87 AHWINH: CTPOGHUE aHUJIMHA, OCOOCHHOCTH XUMHUYECKUX CBOMCTB
aHUJIMHA

88 CriocoObI osTydeH s 1 IpUMEHEeHNE aTn(paTHIECKIX aMHHOB

89 AMUHOKHCIIOTBI: HOMEHKJIaTypa U u3oMepus, (pu3nyeckue CBOcTBa.

OT)]eJ'II)HI)Ie MpEaACTAaBUTEIN O-aMUHOKHUCIIOT




XUMUYeCKHe CBOMCTBA AMHWHOKHCJIIOT, UX OroJ0rMYecKoe 3HaUCHHUE

%0 aMUHOKUCIIOT. CHHTE3 U TUAPOJIU3 MENTH]IOB 1

91 benku xak mpupoHBIC TTOJIUMEPHI; CTPYKTYPBI OSITKOB

92 XUMHUYECKHE CBOMCTBA OEITKOB

93 A3oTconepikaliye reTepolKinieckue coequnenus. HykiaenHopbie 1
KHCIIOTBI: COCTaB, CTPOCHHUE U OMOJIOTHYecKas Pojib

94 [TpakTuueckas padborta Ne 4. PemieHne SKkCiepuMeHTAIBHBIX 337124 0 1
TeMe "A30Tcoaepxanirue OpraHM4eckue CoeIMHeHUs "

95 [TpakTrueckas padota Ne 5. PereHue sKcriepuMeHTaAIbHBIX 33124 110 1
teme "Pacnio3HaBaHue OpraHUYECKUX COEAMHEHUN"

96 KontponbHas padota mo teme "A3oTcoaepKaline OpraHuIecKue 1
coenuueHus"

97 OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COSTMHCHUN U 1
METO/bl UX CUHTE3a —II0JIUMEPHU3aLINS U TTOJTUKOHACHCAITUS

98 [Tnactmaccel. YTunuzanus u nepepadoTKa MaacTuka

99 DnacToMephl: HATypaJIbHBI CHHTETUYECKUE Kaydyku. Pesuna

100 BonoxkHna: HatypanbHbIe, HCKYCCTBEHHBIE, CHHTeTHUECKHUE. [lomumMepsr 1
CHEeIUaIbHOTO HA3HAYCHUS

101 [TpakTuueckas pabota Ne 6. Pemienne skcriepuMeHTaIbHBIX 33724 MO 1
Teme "Pacro3HaBaHue IIaCTMAcC U BOJIOKOH"

102 O06001eHre U cucTeMaTU3alus U3Y4eHHOTO MaTepuaa o TeMe 1
"BbICOKOMOIEKYISIpHBIE COETUHEHUS "

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

Tema ypoka

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI
3neMeHT. MI30Tonbl

KoanuyecTBo 4acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIeKTpOHHbIe U (POBbIE
o0pa3oBaTe/bHbIE PeCypChl

CTpoeHue IEKTPOHHBIX 000JI04YEK aTOMOB,
KBaHTOBBIC YHUCIIA

Knaccugukaius XaMHUYeCKUX JIEMEHTOB (S-,
p-, d-, f-aemeHTHI)

Pacnpenenenue 351eKTPOHOB MO ATOMHBIM
opOuTaIsIM

DJEeKTPOHHBIE KOH(PHUTYypaIlMA aTOMOB
AJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM
COCTOAHUH

DNeKTPOHHbIE KOH(UTYpAIITU HOHOB.
DIEeKTPOOTPULIATETLHOCTh

Ilepunonnueckuit 3akoH u Ilepuonnueckas
CUCTEMa XUMUYECKUX dieMeHToB []. 1.
Menzeneesa, cBsi3b C COBPEMEHHOU TEOPUEH
CTPOEHHUSI ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMH
MPOCTHIX U CJIOKHBIX BEUIECTB MO TPYIIAM U
nepuoiam

CucreMmarusanys 1 0000IeHNe 3HAHUHN 110
TeMe

10

Bunsl xumMmnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonoponnas cBs3b. MexMOoIeKyIsIpHbIe
B3aMOJICUCTBUA

11

BaneHTHOCTE M BaJIEHTHBIC BO3MOKHOCTH




aToMOB. CBSI3b 3JIEKTPOHHOUM CTPYKTYpPhI
MOJICKYJI C UX TCOMCTPUUICCKUM CTPOCHUCM

12

HpCI[CTaBJICHI/IH O KOMIIJICKCHBIX
COCIMHCHUAX: COCTaB U HOMCHKJIaTypa

13

BemecTBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOECHUS. THIIBI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEILECTB

14

15

16

[TonsaTHE 0 AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJIJIOUIHBIX pacTBOPax

HcTuHHBIE PaCTBOPHI: HACBILICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CniocoObI BbIpayKeHUSI KOHIICHTPAIIIT
pacTBOpOB

17

Pemenue 3a1a4 ¢ UCMOJIb30BAaHUEM TTOHSITHIA
""MaccoBast J10J1s1 pacTBOPEHHOTO BelecTra',
"MoJIsIpHast KOHIIeHTpaIrus"

18

19

Knaccugukaius 1 HoMeHKIaTypa
HEOpPraHMYECKUX BEIIECTB

CI/ICTeMaTI/ISaLII/ISI n O606H.[CHI/IC 3HAHUM 110
TEMC

20

KonTponsnas pabora o temam "Crpoenue
aroMma. [leproanueckuii 3aKOH 1
[Tepuonuueckas cucreMa XUMHUECKUX
sanemenToB /. 1. Menaeneesa", "Ctpoenue
BemiecTBa. MHorooOpasue BeriecTs"

21

Knaccudukanusa XuMHUECKUX peaklui B
HEOPraHWYECKON U OPraHU4eCKON XHUMUH.
3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXPaHEHHUs U NIPEBPAILCHUS] SHEPTUU NTPU
XUMHYECKHUX PEAKLMIX

22

TemoBbie 3¢ (HEKTHl XUMUYECKUX pPEeaKLUi.




TepMoxumuueckue ypaBHEHUS

Breraucnenus mo YpPaBHCHHUAM XHUMHUYCCKUX

23 peakuil 1 TEePMOXUMHUYECKUM YPaBHEHUSIM L
CKOpOoCTb XMMHUYECKOH peaklnH, eé

24 3aBUCHUMOCTH OT PA3JIMYHBIX (PAKTOPOB. 1
Karanus u karanusaropsl

25 ['oMOreHHbIEC U TETEPOTCHHBIC PEAKITIT 1
[IpakTuyeckas padora Ne 1 mo teme "Bnusnue

26 pa3IMYHBIX (PAKTOPOB HA CKOPOCTH 1
XUMHYECKOU peakiuu"”

97 OOpatuMbie 1 HEOOpATUMBIEC PEAKIIHU. 1
XUMHUYECKOE PABHOBECHE
[TpakTuueckas pabota Ne 2 o reme "Bnusiaue

28 pa3IMYHBIX (DAKTOPOB HA MOJIOKECHUE 1
XUMHYECKOT0 paBHOBecUA"
OnekTponauTHueckas aucconuanus. CuibHbIe

29 u ciadbie eKTponuThl. CTeneHb 1
JUCCOLIMALIUU
Honnoe npousseaenue Boabl. Cpeaa BOIHBIX

30 pactBopoB. Boopoanslii nokaszarens (pH) 1
pacTBopa

31 I'maponus coneit. Peakuuu, npoTekaromue B 1
pacTBOpax 3JIEKTPOIUTOB
[Tpaktuyeckas padora Ne 3 o Teme

32 "XuMH4ecKre peakliui B pacTBOPax 1
3IIEKTPOIUTOB"

33 OKHUCIUTENIBHO-BOCCTAHOBUTEIIbHBIE PEAKIINH. 1
Baxxueiine OKUCIUTENN U BOCCTAHOBUTENN

34 Merto 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) 1
Oananca

35 DNEKTPOIN3 PACTBOPOB U PaCILIABOB BELIECTB 1

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB




37

Pemrenne 3a71a4 pas3sjIM4YHbIX TUIIOB

38

Cucremaruzanus U 0000IIeHIE 3HAHUHN 110
Teme "XuMuueckue peakuun"

39

40

41

KonTtponsHas pabora o Teme "Xumuueckue
peakuun"

[Tonoxxenue HemetaioB B [lepuoanueckoit
cHCTeMe XUMHYeCKuX aiaeMeHToB Jl. H.
MemnieneeBa 1 0COOEHHOCTH CTPOCHUS HX
aTroMoB. OHU3HYCCKUE CBOICTBA HEMETAILIIOB

ANOTpOIUSl HEMETAJUIOB (Ha TpUMepe
KHCII0poJia, cepsl, hocdopa u yriaeposaa)

42

Bonopon: nomyuenue, Gpusndeckue u
XAMHYECKHE CBOMCTBA. [ Mapu bl

43

44

45

["aytoreHsl: HaX0XKJICHUE B MPUPOJIC, CITOCOOBI
HOJIy‘IGHI/IFI, (1)I/ISI/IHGCKI/IG U XUMHUYCCKHUC
CBOMCTBA

I"anorenoBonopoabl. Baxkneiue
KUCJIOPOACOAEPKALINE COCTUHEHUS
rajoreHoB

JlabopaTopHble U MTPOMBIIITIEHHBIE CTIOCOOBI

MOJIYYCHHS I'aJIOTCHOB. HpI/IMeHeHI/Ie
TraJIOTEHOB U UX COEIMHEHUM

46

[IpakTuueckas padbora Ne 4. Pemenue
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"T"anmorensr”

47

Kucnopon: naboparopHblie 1 TPOMBIIIICHHBIE
CIoCcoObI OJTyYeHUs!, PU3NYECKUE U
xuMuueckue cBorictBa. O30H. [Ipumenenune
KHCJIOpOJia ¥ 030HA

48
49

OKCI/I,[[BI " IEPOKCHUIBL

Pemenune 3amau PAa3JIMIHBIX TUIIOB

50

Cepa: Hax0XJICHHE B MPUPOJIE, CITOCOOBI
TIOJTy4YCHUsI, PU3UICCKUEC U XUMHYCCKHEC




CBOMCTBA

ol CepoBogopo, CyabhuIbI

59 Kucnopoacoaepxaiiue COeIMHEHHS CEPBI.
Oco0eHHOCTH CBOICTB CEPHON KUCIIOTHI
[Tpaktuueckas padora Ne 5. Pemenne

53 SKCIIEpUMEHTaIBHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"
A3OT: HaX0XKJIEHHE B IPUPOJE, CIIOCOOBI

54 MoTydeHus1, GU3NIECKHUE U XUMHUYECKUE
CBOMCTBAa. AMMMAK, HUTPU/IbI

55 Kucnopoacoaepxaiiyue coeTuHEeHUs a3oTa.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [TpumeHeHue a30Ta U €ro COeTUHEHUI.
A3oTHBIE ynoOpeHus
®Docdop: HaAXOXKIEHHUE B IPUPOAE, CIIOCOOBI

57 MOJTy4eHusl, PU3NYECKUE U XUMUYECKHE
cBoricTtBa. Dochuas u pochun

58 Oxkcuasl hochopa, pochopcoaepxarnine
kucaoTbl. Comu pocopHON KUCTOTHI

59 [Tpumenenue pochopa 1 €ro coeAUHEHHUH.
®dochopHbie ynoOopeHust
[Tpaktuyeckas padora Ne 6. Pemenue

60 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe "A30T U
docdop u ux coeauHenus"
VYriepoa: HaxoXJIeHUE B IPUPOJIE,

61 aJIOTPOMNHbIE MOAUUKALNY; (PU3HUECKUE U
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE

62 Oxcupn yriepoaa(ll), oxcua yrinepoaa(1V),
yroJibHas KMCIIOTa U €€ COoNU

63 Pemenue 3an1ay pa3nuyHbIX TUIIOB

64 Kpemuuii: HaxoxJieHre B IPUPOE, CIIOCOOBI

MMOJIy4YCHHA, (1)I/I3I/II-IGCKI/IC U XUMHNYECKHEC




CBOMCTBA

65

Oxcupn kpemuusa(1V), kpeMHUEBast KUCIIOTA,
CHJIMKAThI

66

67

[IprMeHeHne KpeMHUS U €r0 COCTUHEHUM.
Crexi10, €ro noay4eHue, BUbl CTEKIIA

Pemrenne 3a/lav pa3JIMYHbIX TUIIOB

68

Cucremarusanys U 0000IIEHUE 3HAHUN 1O
teme "Hemeramisr"

69

70

KoHnTtposbhas padora o teme "HemeTamisr'

AHanm3 pe3yinbTaToB KOHTPOJIBLHOW PadOTHI,
KOPPEKLUS OIIHOOK

71

[Tonoxxenne meramnos B llepunoanueckon
CHUCTEMEC XUMHNYCCKUX JJIECMCHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000JI0YEK aTOMOB METAJJIOB

72

73

OO6mue ¢pu3nyecKkre CBOMCTBA METAJLIOB.
HpI/IMeHeHI/Ie METAJIJIOB B 6I)ITy " TECXHUKE

CriaBel METAILIOB. KOppO3I/I${ MCTAJlJIIOB

74

75

76

77

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

DIEKTPOXUMHUECKUH psiji HApsKEHUH
MeTauioB. O0Iue crocoObl MOTydeHUs
METaJIIOB

OOu1as xapakTepucTiKa MeTayioB |A-rpymiisl
[Tepuonuueckoil cuCTEMbl XUMHUYECKUX
aneMeHToB. Hatpuii u kanuii: mony4eHue,
¢u3nueckrue 1 XMMUYECKHE CBOMCTBA,
NPUMEHEHHE TIPOCTHIX BEIIECTB U X
COeTMHEHNN

O6mras xapakrepuctika MetauioB |A-
rpynisl [leproanyueckoi cucteMbl
XUMHYECKHUX DJIEMEHTOB. Maruui u KajabIHii:
MoJTydeHue, GU3NIeCKue ¥ XUMUIECKIE
CBOICTBA, IPUMEHEHHNE MPOCTHIX BEUIECTB U




UX COEOUHEHUN

78 JXKéctkocTh BOABI M C1IOCOOBI €€ yCTpaHEeHHUs

79 AOMUHUN: TIOJTyYeHHE, PU3NUECKHIE U
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE
AmMpoTepHble cBOMCTBA OKCHIA U TUIPOKCHIA

80 ATIOMUHUS, THAPOKCOKOMILIIEKCHI aTFOMUHUS,
UX MPUMEHEHHE

81 Pemenue 3a1a4 pa3nuyHbIX THIIOB
[TpakTnueckas padora Ne 7. Pemenne

82 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"MeTasuibl TJIaBHBIX oArpymnmn"
OO61mas xapakTepuCcTHKa METaNIOB TOOOYHBIX

83 noarpynn (b-rpynm) [lepuoauueckoit
CUCTEMbl XUMHUYECKUX JIEMEHTOB

84 Ou3nyecKkue U XUMUYECKHE CBOMCTBA XpoMa
U €ro COeIMHEHUM, NX TPUMEHEHNE
Baxwueiime coelMHEHNS] MapTraHia.

85 [lepmaHTaHaT Kamus, €ro OKMCIUTEIbHbIC
CBOMCTBA
dusnueckue U XMMUYECKHEe CBOMCTBA XkKele3a

86 u ero coeauHenui. [lomyyenne u npuMeHeHne
CIJIaBOB JKelle3a

87 dusnueckue U XMMUYEeCKHe CBOWCTBA MEAH U
e€ CoOeTMHeHUH, UX IPUMEHEHHE
DuU3nYECcKue 1 XUMUYECKHE CBOMCTBA IIMHKA U

88 €r0 COCMHCHHM, UX IPUMCHECHHE.
I'uapokcokoMIUIEKChI IMHKA
[TpakTuueckast padborta Ne 8. Pemenue

89 AKCIIEPUMEHTAIBLHBIX 33724 110 TeMe
"MeTasibl TOOOYHBIX OArpymn”

90 Pemenue 3anau pa3nu4HbIX TUIIOB

91 O06o01eHne 1 cucTeMaTu3aus H3y4eHHOTO




Marepuaia rno treme "Metamuibt"

92 KonTtponbHas padora no Teme "MeTtasibl" 1

93 AHanu3 pe3ynbTaToB KOHTPOJILHON PabOTHI, 1
KOPPEKIHs OMUO0K
Ponp xumuu B o0ecrieueHUH yCTOWYMBOIO

9 pa3BuTHs YenoBeuecTBa. [loHsATHE O HAYUHBIX 1
METO/axX MCCIIEJOBAHUS BEILECTB
Hayunble npuHIMITEI OpraHnu3aluu

95 XMMHUYECKOI'0 IIPOU3BOJICTBA. 1
[TpomblIIIEeHHbBIE CLIOCOOBI TOJTYYEHUSI
Ba)KHEUIINX BEILECTB

9% XUMHUYECKOE 3arps3HEHUE OKPYKAFOIEH 1
CpeZIbl M €r0 TOCIIEICTBUS

97 XuMUS U 310pOBbE YeIoBeKa. JIekapcTBeHHbIE 1
cpeacTBa

08 Xumus nuuy. Ponbs xumuu B obecriedeHun 1
IUILEBOH 6e30M1acHOCTH

99 Kocmerndeckue u mapgromepHbIe CpeicTBa. 1
beiToBas xumus
XuMHs B CTPOUTENLCTBE. BaxkHelume

100 CTPOWTENBHBIE U KOHCTPYKITHOHHBIE 1
MaTepHabl

101 XuMUs B cebCKOM Xo3siiicTBe. Opranndeckue 1
U MUHEpaJIbHbIE Y100peHUs

102 Cucremarusanus 1 0000IeHNEe 3HAHUHN 110 1
TeMe

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






