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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMa 1O XUMHUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanun B Poccuiickoit dDexnepanuu», TpeOOBaHUN K pe3yibTaTaMm
ocBoeHUsl (eaepanbHON 00pa30BaTENbHON MPOrpaMMbI  CPEIHEro OOIIETOo
obpazoBanust  (DOII  COO), mnpencraBneHHbix B DepepaabHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
npernojaBaHus  yd4eOHOro mpeaMera «XuUMHsS» B 00pa3oBaTEIbHBIX
opranmsaunusax  Poccuiickon — @Depepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBareNbHbIE TPOrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bociutanuss B Poccuiickon ®enepaumn Ha 1nepuon a0 2025 ropa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MpOrpaMMbl IO XUMHUH, K OMPEACIICHUIO
oOmelt crpaterun OOy4YeHHs, BOCHHTAHUS U Pa3BUTHS OOyYaroOIIUXCs
cpenctBamu yyeOHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 6a30BOM
YpPOBHE COCTaBWJIM  KOHUeNnTyadbHble mnosioxkeHus DPIroc COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJiel, COJep>KaHus, pPe3yJlbTaToB OOy4YeHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMH
00111e00pa3oBaTeIbHON OpPraHU3alliu, SIBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIMM JTAllOM peaju3allud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHCTEME XHMHUYECKOro oOpa3oBaHMs. OJTHU IEHHOCTU KacaroTcCs
MO3HAHUS 3aKOHOB MPHUPOJBI, (POPMUPOBAHUS MHPOBO33PECHUS U OOIICH
KyJbTYpPhl 4YEJIOBEKa, a TaK¥K€ DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0pPOBbIO U MIPUPOJHON cpene. Peanusyercs xumMuueckoe oOpa3oBaHue
oOydJaronuxcsi Ha YpPOBHE CpEIHEro oO0mero oOpa3oBaHHs CpPEICTBAMU
yueOHOTO TmpeameTa «XUMHUS», COJIEpPXKAHUE W TOCTPOCHHE KOTOPOTO
ompeseieHbl B MPOrpaMMe M0 XUMUHU € YUETOM CrenudUKU HAyKd XUMUH, €€
3HAYEHUS B TIO3HAHUU TIPUPOBI U B MAaTEPUATLHOM KU3HU OOIIECTBA, a TAKKE C
yuéToM OOIMX TeJie | TPUHIHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeaHero obmiero oOpasoBanusi B Poccuiickoit
denepanum.

XUMHSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAET 0COOYIO pOjb B
COBPEMEHHOM IMBUJIM3AIMKM, B CO3JlaHWM HOBOW 0a3bl MaTepUabHOM
KynbTypbl. OHa BHOCHT CBOMl BKJaad B (OpMHUpPOBAHUE pPAIMOHAIBHOTO
HAyYHOTO MBINUJICHUS, B CO3J]aHUE IIEJIOCTHOTO TMPEACTABICHUS 00
OKpYXKAIOIIEM MHUpPE KaK O €JAUHCTBE MNPHUPOALI M YEIOBEKa, KOTOPOE
dbopMupyeTcss B XMMUU HAa OCHOBE ITOHMMAaHUS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0o MUPA, OCO3HAHMS B3AMMOCBS3U MEXIAY CTPOECHUEM BEILIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aUMOJEWUCTBYSI C JPYTMMHM €CTECTBEHHBIMHU HAayKaMU, XHUMHS
CTajia HEOThEMJIEMON YacCThIO MHUPOBOU KYJBTYPhl, HEOOXOJUMBIM YCIOBHEM
YCHENIHOTO TPYy/Aa U XKU3HHU KaXaoro wieHa oodmiectBa. CoBpeMeHHas XHUMUS
KaKk HayKa CO3MJaTelibHasl, KaK HayKa BBICOKMX TEXHOJIOTHI HampaBieHa Ha
pernieHre ria00ambHBIX MPOOJEM YCTOWYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHCBOM, DSHEPreTUUYCCKOM, IIHIIEBOM, DKOJIOTMYSCKOW O€30IacHOCTH |
OXpaHbI 3/I0POBBSI.

B cootBeTcTBUMM C 0OOmMUMH TEISIMH M TPUHIIUIIAMUA CPEIHETO OOIIero
oOpaszoBanusi coxaepxkanue mnpeamera «Xumus» (10-11 ximaccel, 6a30BbIi



YPOBEHb M3Y4YEHUS!) OPUEHTUPOBAHO MPEUMYILECTBEHHO HA OOMIEKYJIbTYPHYIO
NOJATOTOBKY  OOydaromuxcsi,  HEOOXOJMMYIO UM  JJisi  BBIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIIOUEHUS B KU3Hb COIMyMa,
OPOJOJDKEHUs 00pa3oBaHMs B Pa3lMYHBIX 00JacTsIX, HE CBS3AHHBIX
HEMOCPEJICTBEHHO C XUMHEH.

CocCTaBisIOMUMH TIpeAMETa «XUMHUSD» SBISIOTCS 0a30Bble KypChl —
«Oprannyeckas xumusi» U «OOmas U HEOpPraHUyecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIep>KaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUM MO0 HEOPraHMYECKON XUMHH (C BKIIFOUEHHEM 3HAHUM U3 001Iei
XUMUH) U opraHnndeckoil xumun. @opmMupoBaHue JaHHOW CUCTEMbl 3HAHUHN TIPU
U3YYEHUH TIpelMeTa O0ECreYrMBaeT BO3MOXHOCTh PACCMOTPEHUSI BCETO
MHOT000pa3usi BEIIECTB Ha OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPUM XUMUHU.

CrtpykTypa conepkanusi KypcoB — «Opranudeckas xumus» u «OO0mas u
HeopraHuveckas XuMus» c(HOpMHpOBaHAa B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJXO0/Ja K H3Y4YEHUI0 Y4eOHOro marepuana MU O0OyCIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  pPa3BUTHEM 3HAHUM Ha  OMNpPEACIIEHHBIX
TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpraHMYeCKONW XUMHUHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMYECKOW TEOPUU CTPOCHUS OPTraHUYECKHUX
COCIMHEHMUM, a TakKe Ha YPOBHE CTEPEOXMMHYECKUX U DJICKTPOHHBIX
IpeICTaBlIeHu O cTpoeHuu BemecTB. CBeneHuss 00 M3yd4aeMblX B Kypce
BEIIECTBAX JAlOTCSi B Pa3BUTUM — OT YIVIEBOJOPOJOB JO CIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX CO€IMHEHUN. B Kypce opranudeckol Xumuu
MOJIY4alOT pa3BUTHE CHOPMUPOBAHHBIE HA YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI TEPBOHAYAJBHBIE TMPEACTABICHUS O XWUMUYECKOW CBS3H,
KJIacCU(DUKAITMOHHBIX MPU3HAKAX BELIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHS, O XUMUYECKOUN pEaKIIHH.

[Tog HOBBIM yrioM 3peHUss B TpeaMmere «XuMHs» 0a30BOTO YpOBHS
paccMaTpuBaeTCs W3Y4YEHHBI Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOpEeTUYECKH MaTepuan U (HAKTOJOTUYECKUE CBEICHMUS O BEIIECTBAX U
XUMU4ecKoi peakiuu. Tak, B yacTHOCTH, B Kypce «O01ast 1 Heopranmieckas
XUMUSD» O00Yy4arolmuMCs TPEIOCTaBIACTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHa C OOIIETEOPETUYECKUX U METOJIOJOTHYECKUX
MO3UIUH, TIIyOKE MOHATh UCTOPHUUECKOE U3MEHEHHEe (DYHKIIMM 3TOro 3aKOHA —
oT 0000mIaroIIel 10 00BACHSIONIEH U MPOTHO3UPYIOIEH.

Enunasg cucremMa 3HAHMM O BaXHEHMIIIMX BEIIECTBaX, HMX COCTaBe,
CTPOCHHWHU, CBOMCTBAX M MPUMEHEHUHU, & TAKXKE O XUMUYECKUX PEaKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnoiHsercs B Kypcax 10 m 11
KJIACCOB DJIEMEHTAMHU COJICPXKaHUS, HMEIOIMHUMH KYJIbTYPOJOTUUECKHN |
MPUKJIAAHON XapakTep. DTH 3HAHHUS CIOCOOCTBYIOT MMOHUMAHUIO B3aHMMOCBSI3H
XUMUU C JIPYTUMH HayKaMH, PACKpHIBAIOT €€ poJib B TMO3HABATEIbHOU U
MIPAKTUYECKOMN JEATETHHOCTH YETOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAKCHHUSI
K TpOIecCCYy TBOpUYECTBA B 00JIACTH TEOPUU M TMPAKTHUECKUX MPUIOKEHUN
XUMUHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOJeMaxX, CBSA3aHHBIX C XHUMHEH, KPUTHYECKU
OCMBICTUBATh HWH(MOPMAITMI0O W TMPUMEHATh €€ IS TONOJHEHUS 3HAHHM,
peIICHUS] HMHTEIUICKTYAIbHBIX M OKCIEPUMEHTAIBHBIX HCCIIETOBATEIHCKUX
3amad. B memom coxepkanue ydueOHOTO mpeaMera «XUMHsS» JAaHHOTO YPOBHS
W3Y4YeHUsT  OPUEHTHpPOBAaHO Ha  (GOpMHpPOBaHHWE y  OOydYaroumuxcs
MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUS (PUITOCOPCKUX HACH, TAKUX KakK:
MaTepuaibHOE €IWHCTBO HEOPTraHWYECKOTO0 W  OPraHW4YecKOro  MHpa,
00yCJIOBIIEHHOCThH CBOMCTB BEIIIECTB X COCTABOM U CTPOCHHUEM, TTO3HABAEMOCTh



OPUPOJHBIX SBJICHUM MYTEM SKCIEPUMEHTA U PELICHUS MPOTUBOPEUUN MEXKTY
HOBBIMH (paKTaMU U TEOPETUYECKUMHU MPENOCHITIKAMH, OCO3HAHUE POJIU XUMHHU
B pEUICHUH OHKOJOTMYECKUX TpodsieM, a Takxke MpolieM cOepekeHus
HSHEPIreTUYECKUX PECYpPCOB, CBIPhS, CO3JaHUS HOBBIX TEXHOJOTUH U
MaTepHayoB.

B mane pemeHuss 3ajay  BOCHUTAHUS, Pa3BUTHS M COLMAIIM3AINU
oOy4Jaronuxcsi MPUHATHIE MPOrPAMMONM MO XMUMHH TMOAXOAbl K ONpPEIeNICHUIO
collepKaHUsI W TIOCTPOEHUSI TMpeAMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBHI, HMEIOMIMX 0a30BOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JCSATEIBHOCTHU: pEIICHUs] MpoOJeM, IMOUCKA, aHaIu3a U
00paboTkn  MH(OpMAIMK, HEOOXOJAMMBIX JUISI TNPUOOPETEHUS  OIbITA
PAKTUYECKON U HCCIIEIOBATEIbCKON JEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke npenopaBaHus XMMHU Kak Ha yYpOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMsi, TaKk W Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHus, IpH
OTIPENICTICHUH COJIEPKATEIBHOU XapaKTEPUCTUKU IIeJIe H3y4EeHHs TpeaMeTa
HaIpaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAJUIUOHHO MPHU3HAETCS
dbopMHpOBaHHE OCHOB XHWMHUYECKOW HAyKW Kak OOJACTH COBPEMEHHOIO
€CTECTBO3HAHMUS, MPAKTHUUYECKOW JEATEIbHOCTH YeJOBeKa W KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOW KyJIbTypbl. C METOAMYECKOW TOYKU 3PEHUS TaKOU
MOJIXO0J K ONpPENENCHUI0 LeJied U3y4eHHs] TMpeaMeTa SBISETCS BIIOJIHE
OTIPaB/IaHHBIM.

CoryacHO MaHHOM TOYKE 3pEHHUS TJABHBIMU LIENSIMU M3YyUYCHUs TIpPeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIIOTCSA:

e (QopMupoBaHHE CHCTEMBbl XHUMHYECKHX 3HAHUW KaK BaKHEHIIeH
COCTABJISIIOIIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE
KOTOpOHM JIeKaT KItOUEBbIC MOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI U
TEOpUU XHMHUH, OCBOCHHUE s3bIKa HAyKH, YCBOCHHE U TIOHWMAaHUE
CYIIHOCTH JIOCTYIHBIX OOOOIICHHI MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE W pa3BUTHE TMPEACTABICHUA O HAYYHBIX METOJaxX
MO3HAHUSA BEIIECTB M XHMHUYECKUX pEeaKIuil, HEOOXOIUMBIX ISt
OpUOOpPETeHUs] yMEHUN OPHEHTHPOBATHCI B MHPE BEIIECTB U
XUMUYECKUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUIECKON U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUW U CIOCOOOB  JCATENBHOCTH, CBSI3AHHBIX C
HAOMIOICHHEM U OOBSACHEHHMEM  XUMHUYECKOTO  DKCIIEPUMEHTA,
coOro/IeHneM TpaBuil 0€30MacHOT0 0OpaIleHUs C BEIIECTBAMH.

Hapsiny ¢ »TuM, conep:kaTelbHas XapaKTepUCTUKA ILieled W 3amad
U3Y4YCHHS MPEAMETa B MPOrpaMMe MO XUMHH yTOYHEHA U CKOPPEKTHPOBAHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHUCTEME CPEIHEr0 OOIIero
obOpazoBanusi. CerojHsi B MPENOIaBaHUN XUMHUH B OOJBINIEH CTENEHU OTAAETCS
MPEANMOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJepKaHus  OoOydeHwus,
OPUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHHKA OO0Ie00pa30BaTeIbLHOM
OpraHW3alliM, BIIAJCIONIET0 HE HAO0OpOM 3HaHUW, a (YHKIUOHAIHLHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMH 1 YMEHHUSIMU aKTUBHOTO MOJTYyYCHUs 3HAHUN
Y IPUMEHEHUS UX B pEabHOM JKU3HU IS PEIICHUS MPAKTHYECKUX 3a1ad.

B cBsi3u ¢ 3TUM mpu U3yYEHHH TpeaMeTa «XUMHUS» JIOMUHHUPYIOIICe
3HAYCHUE MPUOOPETAIOT TAKKE IEJIN U 33]1a4H, KaK:

aganTamys OOyYaromIMXCsl K YCIOBUSIM JHUHAMHYHO Pa3BHBAIOLIETOCS
Mupa, (opMUpOBaHHE WHTEJUIEKTYallbHO pa3BUTOM JIMYHOCTH, TOTOBOM K



caM00Opa3oBaHMIO,  COTPYOHUYECTBY,  CAMOCTOSATEILHOMY  IIPHHSTHIO
IPAaMOTHBIX PEIICHUH B KOHKPETHBIX >KM3HCHHBIX CHUTYallUsSX, CBS3aHHBIX C
BCIIECTBAMH U UX TIPUMCHCHHUEM;

dopMupoBaHUe y OOYYArOIIMXCS KIIOYCBBIX HABBIKOB (KJITFOYCBBIX
KOMITCTCHIINH), UMEIOIINX YHHBEPCAIbHOE 3HAYCHHE JIJIS PA3JIMYHBIX BHUIOB
NCATEIBHOCTH:  PEIICHUS MpoOJieM, TIOWCKa, aHalim3a ©W  00pabOTKH
uHpOpPMAIIUK, HEOOXOMUMBIX JUISI TMPUOOPETCHUS OIbITa JEATCILHOCTH,
KOTOpasi 3aHHUMaeT Ba)KHOE MECTO B ITO3HAHMHM XHMHH, a TaKKe IS OICHKH C
MO3UIIMK  JKOJIOTHYECKOW O€30IMacHOCTH XapakTepa BIHUSHHUS BCEIIECTB M
XUMHUYCCKUX MPOIECCOB HAa OPTaHU3M YEJIOBEKa U IIPUPOIHYIO CPEAY;

Pa3BUTHEC IMO3HABATEIBHBIX MHTEPECOB, MHTCILICKTYaIbHBIX U TBOPUYCCKHX
CIIOCOOHOCTEH OO0yYaroIMUXCs: CIIOCOOHOCTH CaMOCTOSTEIIBHO NPHOOPETaTh
HOBBIC 3HAHUS 10 XMMHHU B COOTBETCTBHUU C >KM3HCHHBIMH TOTPEOHOCTSIMH,
UCII0JIb30BaTh COBPEMCHHBIC HH(GOPMAIIMOHHBIC TEXHOJIOTHH IS TIOMCKA H
aHaM3a Yy4eOHOM W HAYYHO-TIOMYJISIPHOW WHQPOpPMAIUU  XHUMHYECKOTO
COJIepIKaHUS;

dopMuUpOBaHHE U pa3BUTHE Y OOYyYAIONIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBINUICHUS, HAaOIIOAaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOMWMBI, B YAaCTHOCTH, IIpPH IUTAHUPOBAHWH U
IIPOBEJCHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCTIIUTaHWE Yy OOydYamuxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HaNpPaBJIEHHOCTH XUMHUHU, €€ BOKHOW POJU B PEIICHUH TIOOATBHBIX MPOOIeM
paIoHaIBHOTO MPUPOAOIIOIE30BAHNS, TOTIOTHEHHS YHEPTECTHUECKUX PECYPCOB
U COXpaHEHHUS TPHUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTHU
OCpe)XKHOTO OTHOIIEHUS K TIPHPOJE ¥ CBOEMY 3J0pPOBBIO, a TakKkKe
NpUOOPETEHUS OIBITA HWCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHHWHA JUIS TPUHSATHS
IPaMOTHBIX PEIICHU B CUTYAIUAX, CBI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B ydeOHOM maHe cpemHero oOmmiero oOpa3oBaHUS MPEAMET «XHMHS»
0a30BOr0 ypOBHS BXOJWT B COCTaB TpeaMeTHoW obiactu «EcTecTBEeHHO-
Hay4YHBIC TIPEIMETHD».

OOmiee 4mMcIO 4YacoB, OTBEACHHBIX JUIsI M3YYCHHUS XHMHHU, Ha 0a30BOM
ypOBHE CpeaHero o0Iero oopa3zoBanus, coctasisier 68 yacos: B 10 kiacce — 34
gaca (1 wac B Hememo), B 11 kmacce — 34 uaca (I uwac B Hexmenwo).



COIEPKAHUE OBYYEHUA
10 KJTACC
OPT'TAHNMYECKASA XUMUA

TeopernyecKkue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMeTr opraHuyecko XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTUE U 3HAUEHUE
B IIOJIyYEHHUH HOBBIX BEIIECTB U MATEPHUAIOB. TE€OpHUS CTPOCHHSI OPraHUYECKUX
coenuHeHud A. M. bytnepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
(dbopMyibl OpraHUYeCcKUX BellecTB. [ 'omosorus, uzomepus. XuMUIecKasi CBsI3b
B OPTAHUYECKUX COEAUHEHUSIX — OAUHAPHBIE U KPATHBIE CBS3U.

[IpeacraBnenne o  KiaccuduKanuu OpPraHUYECKUX  BEILECTB.
Homenkiatypa oprannueckux coeJMHEHUN (CUCTeMaTUyecKasi) U TpPUBHAIIbHbBIC
HAa3BAHUS BAXHEUIINX NPEACTABUTEIICH KIIACCOB OPraHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPAIICHUIL:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEHIECTB M MaTepuajaMud Ha UX
OCHOBE, MOJICJIMPOBAHHWE MOJIEKYJ OPTaHMYECKHX BEIEeCTB, HAOIIOJCHUE U
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB [0 IIPEBPALICHUIO OPraHUYECKUX
BEIIECTB MIPU HarpeBaHuu (IU1aBjieHUe, 0OYTJIMBaHUE U TOPEHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHMYECKUU psAn. MeTaH u 3TaH —
IpOCTEUIINE MPEACTABUTEIN aJKaHOB: (M3MYECKUE U XMMHYECKUE CBOWMCTBA
(peakiuu 3aMellleHHsT U TOpPEHUs), HaXOXKJACHUE B MPUPOJEC, TMOIyYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAl. DTUIEH U MPOIUIICH
— TPOCTEHIITNE MPEICTABUTENN AIKEHOB: (PU3UUYECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUOPUPOBAHUSA, TaJOT€HUPOBAaHMS, TUIpATallUd, OKUCICHHUS H
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Anxanuensl: OytagueH-1,3 u metunOyTaauen-1,3: cTpoeHue, BaKHEUIITHE
XUMHUYECKUE CBOMCTBA (peaxmms MOJTMMEPU3AITUN). [Tonyuenue
CUHTETUYECKOIO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH PsiI.
ALleTWIIEH — TMPOCTEHIIMN TMPEACTaBUTENb aJKHUHOB: COCTaB, CTPOCHHE,
duznueckue M XUMHYECKHE  CBOMCTBA  (peakiuu  TUJIPUPOBAHMS,
raJIOTeHUPOBAHMUSI, TUAPATALIUU, TOPEHUS ), IOTyUYEeHUE U TPUMEHEHUE.

Apensl. benzoin: cocrtas, ctpoenue, GU3NUECKUE U XUMUYECKHE CBOMCTBA
(peakiuu TaJOTeHUPOBAHUS W HUTPOBAHMS), TMOJIYYECHHE U TPUMEHEHHE.
Tonyon: cocmae, cmpoenue, guauueckue u Xumuyeckue ceorcmea (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOJYy4YeHue u npumenenue. TOKCUYHOCTH
apeHoB. ['eHeTHMueckas CBs3b MEXIY YIJE€BOJAOPOJAAMH, NPUHAMICKAIUMUA K
Pa3JIMYHBIM KJIacCaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOAOPOAOB. IIpUpOAHBIA ra3 W MOMYTHBIE
Hedrsapie Tazbl. HedTs 1 € mpoucxoxaenue. CrnocoOsl nepepadboTku HedTH:
MEPEroHKa, KPEKUHT (TEPMUYECKHI, KaTaluTH4ecKuil), nmuponn3. [IpoayKTel
nepepaboTku HEPTH, WX NPUMEHEHHE B TMPOMBIIUICHHOCTH W B OBITY.
KameHHbI#1 yrosib 1 NpoayKThl €ro nepepaboTKu.

OKCIepUMEHTaIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUIL:
O3HAKOMJIEHHE C OO0pa3laMu IUIACTMACC, KaydyyKOB W PE3UHBI, KOJUICKIIHH
«Hedts» u «Yromp», MOIETUPOBAHHE MOJEKYJI YyIJIEBOAOPOJIOB U



raJIOTeHONPOU3BOIHBIX, MPOBEJECHUE MNPAKTUYECKOW paboThl: MOIyYeHUE
ATUJIEHA U U3YYEHHE €TO CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHHI0O XMMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEMIECTBA WM MPOAYKTAa PEAKUUHA IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEHIECTB WJIM MPOAYKTOB
peakIun).

Kucsiopoacoaep:kamue oprannyeckue coeMHeHUs

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHOI W STAaHOJ: CTPOEHUE,
du3znueckue M XMMHUYECKHME CBOMCTBA (peakiUu C aKTHUBHBIMH MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHUE), NMpPUMEHEHHE. BoJopoaHbIE CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIecTBUE METaHOJa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaTOMHbBIE CHOUPTBHL. OTWUJICHIVIMKOAbL W TJHUUEPUH: CTPOEHUE,
¢usznueckue M XHUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAsl Peakilisg Ha MHOTOATOMHBIE CIUpTHI). JlelicTBue Ha
opranusM yenoBeka. [[pumeHneHne ramuepuHa u 3TUIECHIUKOJIS.

@deHoJ: CTPOCHHE MOJEKYJbl, (U3MUYECKHE M XHUMHUYECKHE CBOWMCTBA.
ToxcuunocTth perona. [Ipumenenue GpeHona.

Anpnerunipl U kemowusl. DopManpaeruj, aleTadbICTHA: CTPOCHHE,
bu3nuecKkrue U XMMUYECKUE CBOMCTBA (PEaKlMi OKUCICHHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIUH ), TOJyYeHNE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAasi KHCIIOThI: CTPOCHHE, (PU3NUECKHE U XUMUUYECKHE CBOMCTBA (CBOMCTRA,
oOmme [y KjIacca KHUCIOT, peakius dSTepuduKaiuu), T[OJydyeHue U
npuMeHeHne. CTeapruHOBask U OJIEMHOBAsI KUCJIOThI KaK MPEACTABUTENH BBICIIUX
KapOOHOBBIX KHUCJIOT. Mpblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOLLIEE IEUCTBUE.

Crnoxxable >QUpbl Kak TPOW3BOJHBIE KapOOHOBBIX KHUCIOT. [maponus
cnoxkubiX dpupoB. Kupwel. [wapomus xupo. [IpuMeHeHue KUPOB.
buonornueckas poJb :KUPOB.

VYrneBompl: cocraB, KiaccupuKanus —yriieBogoB  (MOHO-, JHU- U
noyMcaxapunbl). [JOoko3a — TPOCTEUIIUN MOHOCaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcugom meau(ll), okucinenne aMmmuadHbIM pacTBopoM okcua cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bI), HAX0XKJICHUE B MPUPOJIE, TPUMEHEHHE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak H30MEP TITHOKO3HI.

Kpaxmain u nemnono3a kak npupoiHbie monumepsl. CTpoeHUe Kpaxmana u
HeJUTtoNI03bl.  PU3NYecKre M XMUMHYECKHE CBOMCTBAa Kpaxmaia (THIpOJIu3,
KAueCTBEHHAsI PEAKIUS C HOJIOM).

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPAIICHUIL:
poBe/ieHne, HAOI0/IEHNE U OMHCAaHUE JEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJJHOATOMHBIX CIHUPTOB (OKHCICHUE 3TaHOJIA
okcuzoM memu(ll)), MHOrOaTOMHBIX CIHUPTOB (B3aUMOAECHCTBHUE TIIIUIEPUHA C
rugpokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHbBIM PacTBOPOM
okcuga cepedpa(l) u rumpoxcumom memu(ll), B3ammopelicTBue kKpaxmana ¢
MOJIOM), TIPOBEJCHUE MPAKTHUECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnble 3anaumn.

Boeluucnenuss mo ypaBHEHHIO XHUMHYECKON peakiuuu (Macchl, 00BEMa,
KOJINYECTBA HCXOAHOTO BEHIECTBA WJIM MPOAYKTAa pPEAKIHUH IO H3BECTHHIM




Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HMCXOJHBIX BEIIECTB HIIM IMPOTYKTOB
peakIun).

A3oTcoeprKanie OpraHunIeckiue CoeTMHCHNUS.

AMUHOKHUCIIOTBI  Kak  aM(OTepHbIE  OpPraHWYECKHE  COCTUHECHHUS.
du3nveckue U XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpUMEpPE TIHIIMHA).
buonornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTumpl.

benku kak mMpupoaHBIE BBICOKOMOJEKYISIpHBbIC coenuHeHus. [lepBudnas,
BTOpUYHASI U TPETHUYHAs CTPYKTypa OENKOB. XHWMHUYECKHE CBOWCTBA OEIKOB:
THJIPOJIN3, ICHATypallusl, KAYeCTBCHHbIC peaKllny Ha OSJKH.

DOKCnepUMEHTAIbHBIE METOJAbl HU3Yy4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
HaOJI0JICHNEe W ONHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OEIKOB
NIpU HAarpeBaHUH, [IBETHBIE PEAKIIUU OCIKOB.

BbicokomoieKyasipHbIE COeTHHEHUST

OcCHOBHBIE TIOHSTHS XMMHHM  BBICOKOMOJIEKYJISIPHBIX  COCIMHEHMIA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AINH, CPEIHSS
MOJIeKyJisipHass Macca. OCHOBHBbIE METOJAbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI — TTOJIMMEPHU3ALINS U TTOJTUKOHACHCAITHS.

OKCnepyUMEHTAIbHBIE METOAbl M3YyUYEHUS BEIIECTB W UX MPEBPAILICHUIA:
O3HAaKOMJIEHHE C oOpasllaMu TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXNpeAMETHBIX CBsi3ed MpU HM3YYCHUH OPraHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX
€CTECTBEHHO-HAYYHBIX TOHSITHM, TaK W TOHATHUMA, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTJCNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TMIOHSATHUSA: SIBJICHUWE, HAay4YHBI (aKT,
TUI0TE3a, 3aKOH, TEOPHs, aHalu3, CHUHTE3, KiacCU(UKAIUs, MePUOIUIHOCTD,
HaAO0JII0/ICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHUE.

®dusuka: wmatepus, DJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIeKyJa,
OSHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusm, ouocdepa, 0OMEH BEUIECTB B OpPraHU3ME,
doTocHHTE3, OMOJOTUYECKU AKTHUBHBIE BellecTBa (O€TKH, YTIIEBOJbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TIOPOJIbI, TIOJE3HbIE HNCKOMAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorMs: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHATIBLHOTO TMUTAHUA,
MOIOIIUE CPEJICTBA, JIEKAPCTBEHHbIE M KOCMETHYECKUE TIpenapaThl, MaTepUaIIbI
U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHH

XUMUYECKHI 3eMEHT. ATOM. Sapo aTroma, H30TOMbL. DJIEKTPOHHAs
000J1049Ka. DHEPreTUUYeCKUe YPOBHH, MOAYPOBHU. ATOMHbIE OpOHUTaIH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH pacIpeiesieHUs AIEKTPOHOB MO0 OPOUTAIISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOH(PUTYPAIIHS aTOMOB.

Ilepuonnueckuit 3akoH u llepuoamueckas cucremMa XHUMUYECKUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA H



[lepuonnyeckorn cucrtembl xumuueckux diemeHToB . M. Menneneea ¢
COBPEMEHHOW TEOpUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00Opa3yeMbIX HMMHU MPOCTBIX U CIIOKHBIX
BEIIECTB M0 TpyHIaM M MNEepUoJaM. 3HAYEHUE IEPHOJNYECKOr0 3aKOHA B
Pa3BUTHH HAYKH.

CrpoeHne BemiecTBa. XHMHUYECKAs] CBSA3b. BHABI XUMHYECKOW CBS3U
(KoBaJieHTHAsl HEMOJSIpHAs U MOJIApHAs, MOHHAsI, MeTa/uInyeckasi). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJIEHTHOM XUMHUYECKON CBsi3M (OOMEHHBII U JIOHOPHO-
akuentopHslii). BogopoaHas cBs3b. BaneHTHOCTb. DNEKTpOOTPULIATENEHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYJISPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH
NOCTOSTHCTBA  COCTaBa  BEHIECTBA. [HUIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[TonaTtre o nucnepcHbIX cucremax. VICTUHHBIE U KOJJTIOMAHBIE PACTBOPBL.
MaccoBas 10151 BelecTBa B paCTBOPE.

Knaccudukanus  HEOpraHMYeCKUX  COCAMHEHUM. Howmenknarypa
HEOPraHUYECKUX BELIECTB. | eHeTnueckas CBs3b HEOPraHWYECKUX BELIECTB,
NPUHAJIEKAIINX K PAa3JIUYHBIM KIIACCaM.

Xumnueckas peakuus. Kiaccudukanus XUMHYECKMX peakiuid B
HEOPraHUYECKOM M OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHS MacCChl BEIECTB,
3aKOH COXPAaHEHUs U IIPEBPALLICHUS YJHEPTUM TP XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT PAa3JIMYHbIX (PAKTOPOB.
OOpatumble peaknuu. XUMUYECKOe paBHOBecue. DakTopbl, BIUSAIONIME HA
COCTOsIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle larenbe.

Onektponutuueckas aucconuanusi. CuiibHbIe U Ci1a0ble 3JIEKTPOJIUTHI.
Cpenla BOJIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTpaJIbHAsI, IEJIOYHAS.

OKHUCANTETLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W HUX IPEBPAILLICHUIL:
nemoHcTpanusa Tadmui «lleproguyeckas cuctemMa XUMHUYECKHX AJIeMEHTOB /Jl.
N. MenneneeBay, n3yueHue MOJIEICH KPUCTALTUYECKUX PEIIETOK, HaOII0IeHUE
U OINHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIADOPATOPHBIX OMBITOB (Pa3lIOKEHHUE
IIEPOKCUAA BOAOPOJAa B MPUCYTCTBUM KaTAIM3aTOPaA, ONPEACIEHUE CPEIBI
pacTBOPOB BELIECTB C IIOMOIIBK) YHUBEPCAJIBHOIO WHAMKATOPA, PpPEAKIUU
MOHHOTO OOMEHa), MPOBEICHHUE MPAKTUUECKONW paboThl «BiusHue pa3iIudHbIX
(haKkTOpOB Ha CKOPOCTh XUMHUUECKOU PEAKIIUM.

Pacuérnble 3anaumn.

Pacuérel 10 ypaBHEHMAM XUMHUYECKMX pEAKLMH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUYETHI C MUCIOJIB30BAHUEM IOHATHUS «MAaCCOBast
JIOJIS1 BELIECTBAY.

Heoprannuyeckasi xumust

Hemeranmner. Ilonoxenne HemeramioB B Ilepuoguueckoit cucreme
xuMudeckux 3memeHToB JI. V1. MenaeneeBa 1 0COOCHHOCTH CTPOSHHUSI aTOMOB.
@u3nvecKre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHUE CBOMCTBA BAKHEHIIINX HEMETAIIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdhopa, yrmepoma U KpeMHHUS) W HUX  COCAMHEHWH  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Mertamnsl. [lonoxenune metamios B [lepuoauueckoi cucteMe XUMUYECKUX
anementoB JI. U. MenneneeBa. OCOOGHHOCTH CTPOCHHS DJICKTPOHHBIX



000J104eK aTOMOB MeTalioB. O01ue puznueckue cBoricTBa MeTaioB. CIliaBbl
METAJUIOB. DJIEKTPOXUMUUYECKUN psii HANIPSKECHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX META/UIOB (HATPUH, KaJIUM, KaJblIHM,
MarHui, aJlOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OG6mue crocoObl MoJydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAIbHBIC METOJbl U3YYEHHUSI BEIIECTB M MX IPEBPAICHUM:
M3Y4YeHHUE KOJUICKIIMU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ1ayu, HAOJIOJCHUE W OINMHCAHHE JEMOHCTPAIMOHHBIX W
Ja00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHAA  aTIOMHHHUSA C
pacTBOpaMHM KHUCJIOT M IIEJIOY€H, KA4eCTBEHHbIC PpEAKIMM Ha KaTUOHBI
METaJIJIOB).

Pacuérurlie 3agaun.

Pacuétel Macchl BeriecTBa Wi 00bEMa ra30B 1O U3BECTHOMY KOJUYECTBY
BEILIECTBA, MAacce WM 00BbEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIECTB,
pacu€Tbl Macchl (00bEMa, KONMMYECTBA BEIECTBA) MPOJAYKTOB PEaKIMH, €CIIU
OJIHO U3 BEIIECTB UMEET IIPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumum B o0ecrieueHrH SKOJOTUUECKOM, YHEPTETUUYECKON U MUIIICBOM
0€30I1aCHOCTH, Pa3BUTHH MeIUIIMHBL. [IOHATHE 0 HaydHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUU.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUNAX MPOMBIIIJICHHOTO
MOJIYYECHUSI BAXKHEUIINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB U MATEPUAJTIOB: BAXKHEUIINE CTPOUTEIIBHBIC
MaTepUalIbl, KOHCTPYKIIMOHHBIC MaTe€pHaibl, KpPaCKH, CTEKJIO, KEpaMHuKa,
MaTEpUAIBI ISl JIEKTPOHUKH, HAHOMATEPHUaJbl, OPraHMYECKNE U MUHEPAJIbHBIC
yI00pEeHus.

XuMHSL ¥ 3J0POBbE YEJIOBEKA: IPABWJIA UCIOJB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiIa O€30IaCHOTO HCIIOJIB30BAHUS IIPENapaToB OBITOBOM
XWMHH B TIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIe€ CBS3H.

Peanuzanuss MeXNpeaMETHBIX CBSI3€M TMpuU  HW3ydeHUH oOOmed o
HEOpraHu4eckol XumMuu B 11 Kiacce OCyIIEeCTBISETCS 4epe3 UCIOJIb30BAHUE
KaK OOIIMX €CTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHATHH, SBIISIOMIUXCS
CUCTEMHBIMHM JJIS1 OTJICJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIC MTOHATHS: HAYYHBIN (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHAJIW3, CHUHTE3, KiaccuuKamus, TIepUOIUIHOCTh, HAOII0ICHHE,
AKCIIEPUMEHT, MOJAECIUPOBAHNUE, U3MEPEHUE, SIBIICHHUE.

dusznka: Marepus, dHEPrus, macca, aToM, BJIECKTPOH, MPOTOH, HEWUTPOH,
VWOH, W30TOIl, pPAAUOAKTUBHOCTb, MOJIEKYyJa, SHEPIr€TUYECKU YpPOBEHD,
BCILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSHHE BEIIECTBA, (HU3UUYCCKHE
BEJIMYHUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kineTka, opraHusM, OJKOCHCTeMa, Owocdepa, MakKpo- H
MHKPO3JICMEHTBI, BATAMHUHBI, 0OMEH BEILIECTB B OpTraHU3ME.

I'corpadms: mMmHEpaspl, TOpPHBIC MOPOABI, IIOJE3HBIC MCKOIIACMBIC,
TOILIMBO, PECYPCHI.

TexHomnorusi: XUMHUYICCKas IMPOMBIIIJICHHOCTD, MCTAJIIypTIusi,
IIPOU3BOACTBO CTPOUTCIIBHBIX MaTcpHrajiosB, CEJIBbCKOXO03SMCTBEHHOE
IIpOU3BOACTBO, IMUIIICBad IIPOMBIINIJICHHOCTD, (bapMaueBTquCKa;{

IIPOMBIIIIICHHOCTDL, IIPOU3BOJACTBO KOCMCTHUYCCKHX IIPCIIapPaTOB, IIPOU3BOACTBO



KOHCTPYKIIMOHHBIX MaTCpHruajoB, QJICKTPOHHAsA IMPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHSA IIPOTPAMMBI 110
XMMMM1 HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS
OoOy4JaronMMuUCss TPOrpaMM CpeaHero ooluiero oOpa3oBaHUs (JIMUHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM st
Pa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS IIPOTrPaMM CPEIHET0 OOIIEro
00pa3oBaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJXOJIOM B CTPYKTYypeE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpEeAMETa «XHUMHS» HA YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYarOUIUMUCS POCCUHCKON TPaKJAaHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIPEAEIIEHHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulvii 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS B CBOEH
NEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, IPUCYIIUMU LIETOCTHOMN
CUCTEME XMMHYECKOTO 00pa30BaHus;

HaJIMYMUE TPABOCO3HAHUS DKOJIOTMUECKOW KYyJIbTYphl U CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHUS MpPEIMETa «XUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW UM BOCIHTATENILHON JIEITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UJealaMHl POCCUNCKOTO IPaKIaHCKOTO OOIIECTBA, MPUHSITHIMU B
o0lII1ecTBe HOPpMaMH U TIpaBUJIaMHU TTOBEACHHS, CIIOCOOCTBYIOIIUMU TPOIIECCaM
CaMOIIO3HAaHUs, CaMOPAa3BUTUSI M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00yJarommxcs.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKkaroT
c(OpPMHUPOBAHHOCTh OMBITA TO3HABATEIHLHOM M MPAKTUYECKON JeATEIbHOCTH
0Oy4Jaronuxcst o peaau3aii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE
B YaCTU:

1) rpaaaHCcKOro BOCIMTAHUSA .

OCO3HaHUS  OOYYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPUYECKON [EATEIIbHOCTH IPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU AEATEIHHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

LIECHHOCTHOTO OTHOILIECHHUS K HMCTOPUYECKOMY M HAy4HOMY HAacCJEAUI0
OTCUYECTBCHHON XMMUH;

YBaXXEHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUIECKOTO
MIPUMEHEHUSI XUMUH, OCO3HAHUS TOTO, YTO JIOCTUKEHHUSI HAYKU €CTh pe3yJbTar



JUIMTENIbHBIX HAOJIIOIEHUM, KPOMOTIMBBIX 3KCHEPUMEHTAIbHBIX IOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECca U MO3HABATEJIBHBIX MOTHBOB B IOJYYEHHH U TOCIEAYIOLIEM
aHanu3ze UHGOpPMAMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEAECHNUS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUH, CBSI3aHHBIE C XUMHUYECKUMU
SABJIEHUSAMH, U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUCHTHPYSACh Ha MOPAIBHO-
HPABCTBEHHBIE HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHMBATHh CBOE MOBEACHUE U MOCTYNKHA CBOMX TOBAPUILEH C
MO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUN ITHX
MIOCTYTKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUsl IIEHHOCTEM 370pOoBOr0 M Oe30MacHoro obpasza >KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (hM3UUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs MpaBuil 0e30MacHOro OOpallleHUs C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM )KU3HU U B TPYJIOBOM JAEATEIBbHOCTH;

NOHUMAHHS LIEHHOCTH TPaBWJI HWHIUBUAYAIBHOTO W KOJUIEKTUBHOTO
0e30macHOr0 TMOBEJCHUSI B CUTYyallUsX, YTPOKAIOIMIMX 3J0POBBI0O U KU3HU
JIIOJIEH;

OCO3HAaHMSI  TOCIHEACTBHUM U HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynoTtpeOmeHus ajJKorosi, HAPKOTUKOB, KypEHHUS );

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  y4€OHO-HCCIIEIOBATEIHCKON
NeSTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYrHMX BHJAX
NEeATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTUE B PpEIICHUH MPAKTUYECKHX 3a/1ad
COIMAJIbHON HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeCca K MPAKTUYECKOMY H3YYEHHIO MPOQECCUil Pa3IMdHOro poja, B
TOM YHMCJIE HA OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBAXEHHUS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpPYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIBHON TPaCKTOPHUH
oOpazoBanusi, Oyaymieit mpodeccun U peaanu3ainui COOCTBEHHBIX KU3HEHHBIX
TUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U TTOTpeOHOCTEH 00ITIeCTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJIeCO00PA3HOTO OTHOIICHUS K MPHUPOJE, KaK UCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUsS TJI00aJTHFHOTO XapaKTepa SKOJOTUUYECKHX MpOoOJieM, BIUSHUS
AKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE MIPUPOIHON U COLMATILHOW CPEIbI;

OCO3HaHUSI HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKEHUW XUMUU IS
pelIeHUs] BOIPOCOB PAIMOHAIBHOTO IPUPOOTOJIb30BAHHS;

AKTUBHOTO HENPUATUS JEUCTBHM, NPUHOCIIIMX BpEI OKPYKAOLIECH
MIPUPOHON Cpelie, YMEHUSI TPOTHO3UPOBATh HEOIArOMPUATHBIC YKOJIOTHICCKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX ICHUCTBUN U MPEOTBPAIATh UX;

HallMyus Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, SKOJIOTHYECKOU
KYJbTYpPbl, OIbITA JAESITEIBHOCTH 3KOJOTMYECKOW HANpPaBIECHHOCTH, YMEHHS
PYKOBOJACTBOBATHCSI UMY B MIO3HABATEIBLHOM, KOMMYHUKATUBHOM U COLMATIBHOM



NpaKTHKE, CIHOCOOHOCTH W YMEHHUS AaKTHBHO TMPOTHBOCTOSNTH HJICOTOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH;

NOHUMaHUs CHeNu(PUKN XWUMHH Kak HayKH, OCO3HaHUs €€ poimu B
(GopMUPOBAHNHN PAIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUH 1E€JI0CTHOTO
NPEJCTABICHUS 00 OKPYIKAIOIIEM MHUPE KaK O €MHCTBE MPUPOIBI U YETIOBEKa, B
MO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS,;

yOexXIEHHOCTH B 0CO00OM 3HAYMMOCTH XUMHUHU JJISI COBPEMEHHOMU
UBWIM3AINHA: B €€ TYMaHUCTHYECKON HAIPaBJICHHOCTH M BaXHOW pOJIM B
CO3aHMM HOBOW 0a3bl MaTepHaTbHOW KYJIBTYPHI, PEIICHUH TI00ATBHBIX
po0JieM YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUICCKOM,
NUIIEBOM U DKOJIOTMYECKOM  O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
o0ecreueHnr yCIOBHUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
KaXKJI0TO 4ieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON TI'pPaMOTHOCTH: TIOHMMAaHHUS CYIIHOCTH METOOB
MO3HAHUA, HUCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKax, CIOCOOHOCTH
UCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JUIsl aHalv3a U OOBICHEHMS SIBICHHI
OKPYXAIOIIET0 MHUPa U MPOUCXOIANIMX B HEM H3MEHEHUM, YMEHHUS JelaTh
000CHOBaHHBIC 3aKIIIOUCHHUSI HAa OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIUXCS
JAHHBIX C IEJIBIO TTOJIYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYaIIUIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENHCKON e TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHUI0, K AKTMBHOMY TIOJYYCHHIO HOBBIX 3HAaHWM 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpPECa K  OCOOCHHOCTSM  Tpyla B  pasluyHbIX  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHUSI Y4EOHOTO mMpeaMera «XUMUsH
Ha YpOBHE CpPeAHEro 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBble i1 (QOpMHUpPOBAHUS  MHUPOBO33PEHUS  OOyUYAIOIIUXCS
MEKIUCLIUTUIMHAPHBIE (MeXnpeaMeTHBIE) OOLIEHAYYHbIE ITOHSATHS,
OTpaXKAIOUIUE IETOCTHOCTh HAyYHOW KapTHUHBI MUpa U CHEU(UKY METOJOB
MO3HAHUsS, HCIOJIB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4dHbIA (PakT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC y4eOHbBIC NEeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIE, PETryJATHUBHBIE), oOecreunBaromuye (HOpMUPOBAHUE
(GyHKIIMOHATBHON TPAMOTHOCTU U COIMAJIBHONM KOMIIETEHIIMHU O0Yy4aroIIuXCs;

CIIOCOOHOCTH oOy4Jaronmxcs UCITI0JIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIC, MHPOBO33PEHYECKHE 3HAHUS U  YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIILHON M COLIMAILHOM MPAKTHUKE.



MertanpeIMeTHbIE Pe3yJIbTAaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  T103HABATCJIbHBIMM, KOMMYHUKATUBHBIMA U  PETYJISTUBHBIMU
JIEHCTBUSIMHA.

OBJiajieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbHBLIMU
JAeUCTBUAMU:

1) 6a30BbIe JIOrHYeCKHE TeHCTBHUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyalIU3UpOBaTh  IpoOIIeMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPEAETATh LENN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JTOCTUKECHUSA, COOTHOCUTH PE3YyJIbTaThl JEATEIBHOCTH C IOCTABJICHHBIMU
LEIIAMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JTJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKK MOHATUM U YCTAaHABIMBATh UX B3aMMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE TTOHSATHUS /111 OOBSICHEHUS OT/ACIIBHBIX (DAKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUM IS KIacCH(UKAIMK BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBaTh MPUUYMHHO-CJICACTBEHHBIE CBA3U MEXKIY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PpaACCYXKJICHUS (MHIYKTUBHBIC, NEAYKTHUBHBIE, IO
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B pPacCMaTpHUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOBI M 3aKIFOUCHUS,

NPUMEHATh B  MPOILECCE TMO3HAHUSA, HCIOJb3YeMbIE B  XUMHUHU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJICNIM, NPeoOpa3oBBIBAaTh  MOJCIBHBIC
IpeACTaBIeHUS — XUMHYECKHMH 3HaK (CHUMBOJ) DJJIEMEHTa, XHMHYECKas
dbopmyna, ypaBHEHHE XHMHUYCCKOW PpEaKIMH — TMPHU PEHICHUH YUeOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3aJ]1ad, MPUMEHITh HAa3BAaHHBIE MOJICIIbHBIC
MPEJCTABICHUS IS BBISBICHUS XapAKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIIECTB
Y XUMUYECKUX PEAKLIUH.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIaJICTh OCHOBAMHU METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKiuii;

dbopMynmupoBaTh LEIM W 3aJadyd  HMCCJICJAOBAHUSA, HCIIOJIb30BaTh
MTOCTaBJICHHBIC M CAMOCTOSITEIIBHO C(OPMYIMPOBAHHBIE BOMIPOCH B KayeCTBE
WHCTPYMEHTA TTO3HAHUS U OCHOBBI JIJIsT (DOPMUPOBAHMS TUIIOTE3BI 11O TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJCHUIA;

BJIQJICTh HABBIKAMU CaMOCTOATEIBHOIO IIJIAHUPOBAHUS U IPOBEACHUS
YYCHUYCCKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOMIOIATh 34
XOJOM  TpOIecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro  pe3yJibTar,
dbopmynmupoBath 0000IIEHUS W BBIBOJABl OTHOCHUTEIBHO JIOCTOBEPHOCTH
PEe3yJIbTAaTOB UCCIICIOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJCIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM UM MPOEKTHOM
NESTETLHOCTH, TPOSIBISITH CIIOCOOHOCTh MU TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB PELICHUS] MPAKTUYECKUX 3ajlady, MPUMEHEHHIO Pa3JIMYHbIX
METO/IOB TTO3HAHUSI.

3) pa6ora c ungopmanmeii:

OpUEHTHUPOBATLCA B PA3NMYHBIX HWCTOYHHMKAX WHQopManuu (HAy4HO-
MOMYJISIpHAsL JIMTEpaTypa XUMHYECKOTO COJEP)KaHUsI, CIPABOYHBIC IMOCOOWS,
pecypcbl HTepHeTa), aHaTM3UpOBaTh HHPOPMAIIUIO PA3IMYHBIX BUIOB U (popm



NpEACTABICHUS,  KPUTHUYECKH  OLIEHHBaTh €€  JIOCTOBEPHOCTb U
HEMPOTUBOPEUYUBOCTD;

(bopMyIHpOBATH 3aIIPOCHI U IPUMEHSThH Pa3IUYHbIC METObI IIPU MTOUCKE U
otbope uH(pOpMaIMK, HEOOXOJAMMOM Il BBIMOJHEHUS YYEeOHBIX 3aaad
onpenenEHHOro TUIA;

npUOOpeTaTh OMBIT MCIOJB30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (QOpMYy MpeCTaBICHUS
uHopManmu (cxemsl, rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYyYHBI S3bIK B KauyecTBE CpeIACTBa Npu pabore ¢
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyeckue u
MaTeMaTH4YeCKHe) 3HaKM W CHUMBOJIBI,  (opMmyibl,  aOOpeBHUATYPHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIUYECKHE CPEACTBA
HaTJITHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMM KOMMYHMKATUBHBIMH JeCTBUSIMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKJIaeMOW TEeMbl B XOJ€ JHayiora
W/WIN JUCKYCCUU, BBICKa3bIBaTh HUJCH, (HOPMYIUPOBATH CBOM MPEITIOKECHUS
OTHOCHUTEJILHO BBITTOJTHEHUS MPE/JIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIBLHOM JIEATEITLHOCTH,
MOJIYYCHHBIX CaMOCTOATENbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIpH
BBITIOJIHEHUA XUMHUYECKOTO DJKCIEPUMEHTa, NPAKTUYECKON paboThl 1O
UCCJIEIOBAHUIO CBOMCTB U3Y4aeMbIX BEIIECTB, PeaIM3aIlMU y4eOHOTO IPOEKTa U
(dbopMyIHpOBaTh BBHIBOJIBI MO pe3ybTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MYTEM
COTJIaCOBAHUS MO3UIUI B X0J1€ 00CYXKICHHS 1 0OMEHA MHEHHUSMH.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IMO3HABATEIIbHYIO
JeSITeILHOCTD, ONpeneNsss €€ IeNu W 3aJadd, KOHTPOJIMPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH TMpeJiaraéMblii aJIrOpUTM JCHCTBUN TIpH
BBITIOJIHEHUM YYE€OHBIX M HCCIEOBATENIbCKUX 3ajla4, BBHIOMpaTh Haunbosee
3¢ PeKTUBHBIN COCOO WX pEIICHHs] ¢ YYETOM IMOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMHUUYECKUX PEAKIIMSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb ~ CBOEM  JICATENBHOCTHU HAa  OCHOBE
caMoaHaJIn3a U CAaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3yibTaThl OCBOEHUS Kypca «OpraHuyeckas XuMHS»
OTpa)KkaroT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUM O XHMHYECKOH COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, POJM XWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBIINIJIEHUS ¥ KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHUECKUX
3alad U DKOJIOTMUECKH OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 370POBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKHX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIaraloIIMe TIMOHATUS (XUMHUYECKHUHA SJIEMEHT, aToOM, JJIEKTPOHHAas
o0oioyka aroma, MOJIEKYyJia, BaJCHTHOCTb, JJIEKTPOOTPUIIATEITHLHOCTD,



XUMHYECKasl CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas W COKpamiéHHas),
MOJIb, MOJISIpHas  Macca, MOJSIPHBIA OO0BEM,  YIICPOAHBIH  CKEJIET,
(GyHKIIMOHATIBHAS TPYINA, paadKal, HU30MEpHs, H30MEpPbI, TOMOJOTHYCCKHIMA
P, TOMOJIOTH, YTJIEBOAOPOJBI, KHCIOPOI U a30TCOJEPKAIINe COCAMHCHHUS,
MOHOMED, TIOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COCIUHEHU);
TCOPHUU U 3aKOHBI (TCOPHs CTPOCHHsI OpraHndeckux BemiectB A. M. bytieposa,
3aKOH COXPAaHEHUS MAacCChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3BIK
XVUMHH, MHPOBO33PCHUECKHE 3HAHUA, JICKAIIFME B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA W CHUCTEMHOCTH XUMHYECKHX SBICHUH, (aKTOJIOTHUECKUE
CBEJICHHSI O CBOMCTBaX, COCTaBe, MOJTYYCHHH W 0€30MacHOM HCIOJIb30BaHUU
BRXHEHUIIINX OPraHUYECKUX BEIIECTB B OBITY W MPAKTUYCCKOW NEATEIHHOCTH
YeIIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHUH BBISBJIATH XapaKTepHbIC MPU3HAKU TOHITHH,
yCTaHaBIUBAaTh WX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE TOHSATHS
IIPU ONMCAHUU COCTaBa, CTPOCHUS U MIPEBPAILICHUNA OPTaHUYECKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIs
COCTABJICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyn OpraHMYecKMX BEIIECTB U YpPaBHEHUH XMMHYECKUX PpEaKIIHi,
U3TOTABJIMBATH MOJIEJIM MOJIEKYJT OPTaHUYECKUX BEIIECTB JJIsi MIUTIOCTPAIIUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUSI;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAHABIMBATH MPUHAIIICKHOCTD U3yUEHHBIX
OpraHUYEeCKUX BEIECTB MO HMX COCTaBy U CTPOCHUIO K OIpeAeIEHHOMY
KJIacCy/Tpynne coeauHeHud (yriaeBOAOPOJIbI, KUCIOPOJ U a30TCOJAEpXKAIIHe
COCIMHEHUSI, BBHICOKOMOJICKYJISIPHBIE COCIUHEHHUsSI), JaBaTh MM Ha3BaHUS IIO
cuctematuyeckoit HomeHkiarype (IUPAC), a Takxke mpuBOAUTH TPUBHUAIILHbBIE
Ha3BaHUSl OTNIEIBHBIX OPraHUYECKUX BEUIECTB (ITWIJICH, MPOIHIICH, alleTUJICH,
ATUJICHTIUKOb, TTULEPUH, (heHo, popManbaerul, aleTaibAerul, MypaBbuHas
KHUCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBAs KHCJIOTa, CTEapUHOBAas KHUCIOTA,
TII0K03a, (GPYKTO3a, Kpaxmall, IeJUTI0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEAENATh BUIbI XUMHUYECKON CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH TMOJOXKEHUSI TEOPUU CTPOEHUS
opranuveckux BemectB A. M. byrtiepoBa st OOBSICHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUS;, 3aKOH COXPAHECHHS MAaCChI
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTepu3oBaTh COCTaB, CTPOCHHE,
du3nuecKkue U XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3IMUHbIX
KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, THJICH, MPOIUJICH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H301, METaHOJ, TAHOJI, YTUICHTJIMKOJb,
TJIAIEepYH, (GEHOJI, alleTalbIeTH ], MypaBbUHAS U YKCYyCHAsi KUCIOTHI, TIFOKO3a,
Kpaxmayi,  I[eJUI0JIO3a,  aMHUHOYKCYCHasi — KHCJOTa),  WLIIOCTPUPOBATH
TCHETUYECKYI0 CBSI3b  MEXJYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTepPU30BaTh HMCTOYHUKHU
VTJIEBOJOPOAHOTO ChIpbsi (He(PTh, MPUPOIHBIM Ta3, Yroyib), CHOCOOBI HX
nepepadOTKU U MIPAKTUIECKOE MPUMEHEHHE MPOAYKTOB MepepadbOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHM TMPOBOJHWTH BBIYUCICHHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOTMYECTBA UCXOHOTO BEIIECTBA WIIH MIPOTYKTa
pEaKIMK MO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJIHOTO W3 HMCXOIHBIX
BEIIIECTB UJIU TIPOYKTOB PEAKITUN);



c(hOpMHUPOBAHHOCTh YMEHHUH BJIQJIETh CHUCTEMON 3HAHUM 00 OCHOBHBIX
METO/[aX HAyYHOTO MO3HAHUs, UCI0JIb3YEMbIX B XUMHUH MPU U3YYCHUHU BEIIECTB
U XUMUYECKHX  sIBJeHUW  (HaOJIOJICHHE, H3MEpPEHHE, OSKCIICPUMEHT,
MOJICTUPOBAHUE), HCIOJb30BaTh CHUCTEMHbIC XHMHUYECKHE 3HAHUA IS
NPUHATHSL PEIIEHUH B KOHKPETHBIX >KM3HCHHBIX CHUTYAIUSX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMCHECHHUEM;

cOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  MpaBUja  IOJIB30BAHUS
XUMHUYECKOM TOCYJION M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BeIeCTBaMU B COOTBETCTBUU C MHCTPYKIIUSAMH IO BBITOJIHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBIMIOJIHATH XUMHUYECKHUI
OKCIEPUMEHT (MPEeBpAIllCHUS OPraHMYEeCKHWX BEIIECTB IIPM HarpeBaHUH,
MOJIydeHHUE OTUJICHA M U3YyYE€HHE €ro CBOWCTB, Ka4YeCTBEHHBIC pPEAKIIUH
OpPraHUYeCKUX BEIECTB, JCHATypalus OEJIKOB MNpU HArpeBaHUH, IIBETHHIC
peakiuu OETKOB) B COOTBETCTBUM C MPaBHJIAMH TEXHUKH O€30MMACHOCTU MPHU
oOpalieHn ¢ BeleCTBaMH M J1aO0OpaTOpPHBIM O0OpPYJOBaHUEM, MPEACTABIAThH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyIUpOBaTH BHIBOABI HAa OCHOBE 3THUX
pPE3yNbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUUECKH aHAJIM3UPOBATh XUMUUYECKYIO
uH(pOPMAIUIO, TOJYy4aeMYyI0 M3 Pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmaiuu, IHTepHeT U Apyrux);

c(hOpMHUPOBAHHOCT, YMEHUU  COOMIOJaTh  MpaBUJia  SKOJOTUYECKU
11€JIeCO00pa3HOr0 TOBEACHUS B OBITY W TPYJOBOM JIEATENLHOCTH B IEJAX
COXpaHEHUsI CBOETO 37I0POBbS U OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTb BO3/ICHCTBUS HA >KUBBIC OPTaHU3MBI OMPEACIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHUMasi cMbicl nokaszatens [1/IK, mosicuaTh Ha mpumepax crnocoObl
YMEHBIIICHUS U TPENOTBPAIICHHUS MX BPEIHOTO BO3JEHCTBUS HA OPraHU3M
YeJI0BEKa,;

JUTsE OOY4arOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TMO3HAHUS BEIIECTB U
XUMHUYECCKUX SIBICHUM;

JUISL CHETBIX W CIA0OBUASIIMX OOY4YalOIMIMXCA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCHUHYIO cUcTeMy oOo3HaueHuit JI. bpailna nmma  3amumcu
XUMHUYECKUX (OpMYIIL.

11 KITACC

[IpenmeTtHble pe3yabTaThl OCBOEHUs Kypca «OOmas u HeopraHudecKas
XAMUS» OTPaAXKAKOT:

c(hOpMHUPOBAHHOCTh TNPEACTABICHUM: O XUMHUYECKOM COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, POJIM XWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBIINIJIEHUS ¥ KYJIbTYpbl JIUYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHUECKUX
3alad U DKOJIOTMUYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKMX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMHYECKHH 3JIEMEHT, aToM, W30ToII, S-, p-, d-
ANIEKTPOHHBIE OpPOUTATU aTOMOB, MOH, MOJICKYJIa, MOJb, MOJSPHBIA OOBEM,
BaJICHTHOCTh, JJEKTPOOTPHUIIATEIILHOCTh, CTEIEHb OKHUCJICHUS, XUMHYECKas
CB3b (KOBaJIEHTHAs, HOHHAS, METaJUIMYECKasi, BOJIOPOAHAS), KPUCTAIIINYECKAs



pelmETKa, TUIIBl XUMUYECKUX PEAKINi, paCTBOP, AIEKTPOIUTHL, HEIJIEKTPOJIUTHI,
AIEKTPOIUTUYECKAS] IUCCOLMAIUSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON peakliy, XUMHUYECKOe PABHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
BJICKTPOJIUTUYECKOU Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXPAHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHHS M IPEBPAILCHUS
SHEPTUU MPU XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMHH, MHUPOBO33PECHUYECKUE 3HAHUSA, JIEkKAIIME B OCHOBE IOHUMAaHHS
OPUYUHHOCTH M CHUCTEMHOCTH XHMMHUYECKUX SIBJICHUH, (DAKTOIOTHYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYCHUH U OE30MaCHOM HCHOJIb30BAHUU
BaXHEUIIINX HEOPraHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOU NEATEIbHOCTH
YEJI0BEKa,

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHABIIMBaTh WX B3aHMMOCBSA3b, HMCIOJIb30BATh COOTBETCTBYIOLIWE IOHSATHS
IIPU OMMCAHWH HEOPTraHUYECKUX BEMIECTB U UX MPEBPALCHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIIOJIB30BATh XUMHUYECKYI0 CUMBOJIUKY IS
coctaBieHusi GOpMysa BEHIECTB W ypaBHEHUN XMMHYECKUX PpEaKIIHid,
cuctematuyeckyto HomeHkinarypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OTJICTIbHBIX HEOPTAHUUYECKUX BEIIECTB (yrapHblii ra3, yriIeKUCIbIM Ta3, aMMHUaK,
raméHasi U3BeCTbh, Heral€Hasi U3BECTh, MUTHhEBAS COJIA, TUPUT U JPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUW OMNpPEACNATh BaJCHTHOCTh M  CTENEHb
OKHCJICHHUS] XUMUYECKUX AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTAaBa, BUJ
XUMHUYECKON CBs3U (KOBAJCHTHAsl, MOHHAs, METAJUIMYECKas, BOJIOPOJHAs) B
COCAMHEHUAX, THN KPUCTALIMYECKOM PpEMIETKA KOHKPETHOrO BEIECTBA
(aToMHast, MOJIEKYJIsIpHAs, HOHHASI, METAITHYECKast ), XapaKTep Cpeibl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUI YCTaHaBIINBAaTh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO UX COCTaBY K OMNPEAeIEHHOMY KJaccCy/Tpyrmie
COCIMHEHMI (TIPOCThIE BEIIECTBA — METAUIBl M HEMETaJUIbl, OKCHJIBbI,
OCHOBAHMSI, KUCJIOTHI, aM(OTEPHBIE TUIPOKCHUJIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI TIEPHOIUIECKOTO 3aKOHA
JA. W. MengeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLIYIO,
O0OBSCHUTENFHYIO U IPOTHOCTHYECKYIO (PYHKITNH;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 73JeMeHTOB |—4 mnepuonoB Ileproanyeckoil CHCTEMBI
xuMuueckux sneMmentoB JI. M. MennenceBa, UCHOIB3ysl MOHATHS «S-, pP-, d-
ANIEKTPOHHBIE  OpOUTAIM»,  «OHEPreTHUECKHUE  YPOBHMU»,  OOBICHATH
3aKOHOMEPHOCTM HM3MEHEHUSI CBONCTB XHMMHUYECKHX DJJIEMEHTOB M UX
COCMHEHUN N0 Nepuoaam U rpynnaM llepuoanueckor cCucTeMbl XUMUYECKUX
anemeHToB [l. 1. MeHnpaeneena;

c(hOpMHUPOBAHHOCT, YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMHUYECKUE CBONCTBA HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPAKIATh CYIIECTBOBAHUE I€HETUUECKOMN CBS3U MEXAY HEOPTaHUYECKUMU
BEIIIECTBAMH C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCUPUIIUPOBATH XUMUYECKUE PEAKIIHH TI0
Pa3JIMYHBIM MPU3HAKAM (YUCIY U COCTABY PEarupyrolIuX BELIECTB, TEILNIOBOMY
s dexTy peakiuu, U3MEHEHUIO CTETICHEN OKUCICHUS 3JIEMEHTOB, 00paTUMOCTH
peaKuy, yHaCTUIO KaTaIM3aTopa);

c(pOpPMUPOBAHHOCTb YMEHHii COCTABIIATH YPABHCHUS PEAaKLi PasiiIHbIX
TUTIOB, TIOJHBIE W COKpANIEHHBIE ypaBHEHUS pEaKIMii HOHHOTO OOMEHa,
YUYUTHIBAs YCIOBUS, P KOTOPBIX 3TU PEAKIIUU UAYT JI0 KOHIIA;



c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIMH, ITOATBEPIKIAIOIINE
Ka4eCTBEHHBI COCTaB Pa3JIMYHBIX HEOPTraHMYECKUX BEIIECCTB, PACHO3HABATH
ONBITHBIM  TNyTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHWYECKUX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIIUTEIIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIUHA IOCPEICTBOM COCTABJICHUSI AJICKTPOHHOIO
OanaHca dTUX PEaKIIN;

cOPMHUPOBAHHOCTh ~ yMEHHUM  OOBSICHATH  3aBUCHMOCTH  CKOPOCTH
XUMHUYECKOM peakluu OT Pa3duyHbIX (aKTOPOB; XapakTep CMEIICHHS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCIMOCTH OT BHEIITHETO BO3JICUCTBUS (IPHUHIIUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh XUMHYECKHUE MPOIIECCHI,
JIe)KAIIME B OCHOBE MPOMBIIIEHHOTO MOJYYEHUsI CEPHOM KUCIIOTHI, aMMHUaKa, a
TaKke CPOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPHUHIUIIAX U
AKOJIOTHYECKUX MTPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM IPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHHEM
MOHSATHS «MacCcoBasl J0JIA BEIIECTBa B pacTBOPE», 00BEMHBIX OTHOIIICHHUH T'a30B
IpU  XUMHUYECKMX PpEaKIUsIX, MacChl BeEIIeCTBAa WJIM 00bEMa Ta3oB IO
HU3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WIH O00BEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, TEIIOBOr0 3¢ (deKTa peakiud Ha OCHOBE
3aKOHOB COXPaHEHMS MACChl BEILIECTB, IIPEBPAICHUS U COXPaHECHUS SHEPIHUU;

chOpMHUPOBAHHOCTh ~ YMEHHH  CcOOJIfOAaTh  IpaBUJIa  ITOJIH30BAHUS
XUMHUYECKON TIOCY/IOM M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BeIIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMH IO BBITOJHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBITIOJIHATH XHUMHUYECKUN
AKCIIEPUMEHT (Pa3yioKeHHUE MEPOKCH/Ia BOJOPOJia B MPUCYTCTBUHU KaTaanu3aTopa,
OIPENICJIEHUE CPElIbl PAaCTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCATLHOTO
WHIWKATOpa, BIHMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM
peakIuy, peakiud HOHHOTO OOMEHAa, KauyeCTBEHHBIC peaKIuu Ha Cyiabdart-,
KapOoHAaT- H  XJIOPUA-aHUOHBI, HA  KAaTHOH  AaMMOHHsS,  PCIICHHE
OKCIIEPUMEHTAJIbHBIX 3a7ad 1o TemaM «Mertamme»y U «Hemeramnel»y) B
COOTBETCTBHM C IIpaBWJIAMH TEXHUKH OC30MAaCHOCTH MNpHU OOpaIieHun ¢
BCIIECTBAMU M J1A0OpAaTOPHBIM OOOpYAOBaHHUEM, IPEACTABISATH PE3YJIbTaThI
XUMHUYECKOTO JKCIEpUMEHTa B (hOpMe 3aliCH YpaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GOpMyITHPOBATh BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUYCCKH aHAJIM3UPOBATh XUMHUUYECKYFO
uH(poOpManuIo, IMOIyYaeMyl M3 pPa3HbIX HCTOYHHUKOB (CpeJcTBa MacCOBOM
KOMMYHHKaIWH, THTEepHET U ApYyTrux);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBHJIa  DKOJOTHUYECKHU
11eJ1eco000pa3HOro TOBEACHHUS B OBITY W TPYAOBOM JEATEIBHOCTH B ICIAX
COXPaHEHHs CBOETO 3JI0POBbSI U OKPYKAIOILIEH MPUPOJHOU CPEAbl, OCO3HABATH
ONACHOCTh BO3JICHCTBUS Ha J>KHUBBIE OPraHU3Mbl OIPECIEHHBIX BEIIECTB,
moHnMas cmbic  Tokaszatenas [IJIK, moscHATP Ha TIpuMepax CIOCOOBI
YMEHBIIICHUSI U TPEJOTBPALIEHUS HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa;

JUTsE OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JTOCTYIHBIX METOJIaX IMO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;



JUISL CIIETIBIX W CHAa0OBHIASIIUX OOYYalOlUMXCSi: YMEHUE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpains npna  3anucu
XUMHAYECKUX dbopmy.



TEMATHUYECKOE ITJNTAHUPOBAHUE
10 KITACC

Ne
n/n

HaunumenoBanue
pa3/aesioB U TeM
NMPOrpamMMbI

KoanuyecTBO 4acos

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypPChl

Pa3nen 1.TeopeTnueckue o

CHOBBI opra}mqeckoﬁ XUMHUHU

11

IIpeamer
OpraHn4eCcKOn
xumuu. Teopus
CTpOEHUSA
OpraHu4eCKHUX

coenuHeHu A. M.

byrneposa

Hroro no paszneny

Pa3nen 2.YriaeBogopoast

2.1

IIpenenbubie
YTIEBOIOPOABI —
QJIKaHbl

2.2

Henpenenbubie
YTIEBOIOPOIBL:
QJIKEHBI,
AJKaUEHBI,
QJIKVHBI

2.3

Apomarndeckue
YIJI1€BOAOPOABI

2.4

IIpupoausie




HUCTOYHUKH
YTJIEBOIOPOJIOB H
UX TepepadoTKa

Uroro no pazgeny 13

Pasznea 3.Kucnopoacoaep:kamnue opranndeckue coeJuHeHust

3.1 Cruptel. ®enon 3
AJLIeruael.
39 Kap6oHoBeie 7
KHCIIOTBHI.
CrnoxHble 3(hUpbI
3.3 VrieBobl 3 1
Hroro no pazgeny 13

Pasnen 4.A30Tcoep:kaiye opraHudecKne coeIMHeHUus

AMUHBI.
4.1 AMWHOKHCIIOTEL. 3
benku
Hroro no paszneny 3

Pa3nen S.BbIcOKOMOJIEKYISPHbIE COCAUHEHNUSA

IInactmaccel.
51

Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO
YACOB 1O 34 2

[NPOT'PAMME




11 KIIACC

HauMeHnoBauue KoanuecTBO 4acoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpaMmel padoThI padoThI
Pa3nen 1.Teopernueckue 0CHOBBI XUMHH
Crpoenue aToMOB.
[Tepuoanueckuit
3aKOH U
ITepuoauueckas
1.1 P 3
cucrtema
XUMHUYECKHUX
snemenToB /JI. M.
MenneneeBa
CrtpoeHue BemiecTna.
1.2 MHoroob6pasue 4
BELICCTB
XuMH4YecKue
1.3 6 1
peakuuu
Hroro no pazgeny 13
Pa3nen 2.Heopranu4yeckasi Xumust
2.1 Mertambt 1
2.2 Hewmerannsl
CBsi3b
2.3 2
HEOPTraHUYECKHUX U




OPraHUYeCKUX

BEIIIECTB
Uroro no pazgeny 17
Pa3zgen 3.XuMus ¥ :KU3HL

3.1 XuMUs v )KU3Hb 4
Htoro no pazneny 4
OBIIEE KOJIMYECTBO 4

YACOB I10 ITPOIT'PAMME







IHOYPOYHOE IIVIAHUPOBAHUE
10 KITACC

Ne

~

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
U3ydeHusl

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipenmer opranuyeckoii
XHAMHH, €€ BOSHUKHOBEHHUE,
pa3BHUTHE U 3HAUCHUE

07.09.2023

Teopus crpoeHus
OPTraHUYECKUX COCTUHEHUI
A. M. byrneposna, eé
OCHOBHBIE ITOJIOKEHUS

14.09.2023

IIpencrasienue o
KJIacCU(pUKaLUU
OpTaHUYECKHUX BEIIECTB.
Howmenxkiarypa
(cucremaTnyueckas) u
TPUBUAJIbHBIE HA3BaHUS
OpraHUYECKUX
BelecTB.BxogHoi TecT

21.09.2023

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKHH Pl

28.09.2023

Merad u 3TaH —

05.10.2023




IIPOCTEUIINE TPEACTABUTEIN
aJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

12.10.2023

OTUJIEH U NPONUJIEH —
MpOCTEHIINe MpeICTaBUTENN
AJIKEHOB

19.10.2023

[TpakTuueckas paborta No 1.
«[lony4yenuie sTuICHA U
U3YYEHHUE €ro CBOMCTB)

26.10.2023

Ankanuensl. byranuen-1,3 u
MeTmi0yTaauen-1,3.
[Tony4yeHue CHUHTETUYECKOTO
KaydyKa ¥ pe3UHBI

09.11.2023

10

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTHYECKUH psl.
AneTuieH — npocTeimumi
NPEICTaBUTENb AIIKHHOB

16.11.2023

11

Brrunciaenus mo YpaBHCHHIO
XUMHYECKOMN pCaknuun

23.11.2023

12

ApeHbl: 6EH30J1 U TOTYOJI.
TOKCHYHOCTH apeHOB

30.11.2023

13

I'eneTuueckas cBs3b
YIJIEBOAOPOJIOB,
MPUHAJIEKALNX K

07.12.2023




Ppa3InYHbIM KJIaCCaM

14

[TpupoaHbIe HCTOYHUKH
YTJIEBOJOPOAOB: IIPUPOAHBIN
ra3 " MOIMyTHbIC HEPTSIHbIE
ras3bl, He)Th ¥ POIYKTHI €€
nepepadoTKu

14.12.2023

15

IIpupoaHbIE HCTOYHUKH
YIJIEBOAOPOJOB: IPUPOIHBII
ra3 " MOIyTHbIC HEPTSIHbIC
ras3pl, HepTh ¥ MPOTYKTHI €€
nepepaboTKu

21.12.2023

16

KonTponbhas padota no
pazaeny «YTieBogOpOabI» U
3a | momyroaue

28.12.2023

17

[IpenenvHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOI.
Bonopoanas cBs3b

11.01.2024

18

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIULEPUH

18.01.2024

19

DeHOoII: CTPOCHUE MOJIEKYJIBI,
¢du3nueckrue 1 XUMHUYECKHUE
CBOMCTBA, IPUMEHEHHE

25.01.2024

20

Anpaerupl: hopMaIbaeTHI
U aneranbaerun. AueToH

01.02.2024

21

OZIHOOCHOBHBIE MPEIETbHBIC
KapOOHOBBIC KUCIIOTHI:

08.02.2024




MypaBbUHAas U YKCyCHast

22

[TpakTrueckas padota Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KHUCJIOTBI»

15.02.2024

23

CreaprHOBas M OJICHHOBAS
KUCIIOTHI, KaK
NPEICTaBUTENN BBICIIAX
KapOOHOBBIX KUCIIOT

22.02.2024

24

MpU1a KaK COJIY BBICIIAX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIEE NEHCTBUE

29.02.2024

25

CrnosxHble 3(pUpbI KaK
MIPOU3BOTHBIE KAPOOHOBBIX
KUCHOT. ['MapOJIN3 CI0KHBIX

3¢upoB

07.03.2024

26

Kupsl: runponus,
pUMEHEHHE,
Ouosoruueckas poJib KUpPOB

14.03.2024

27

VYrneBoJbl: COCTaB,
KJaccupuKarus.

Baxwuelimme npeacraBuTeNu:

TJTF0K03a, PpyKTO3a,
caxaposa

21.03.2024

28

KanMaJ'I M ICJIK0JI03a KaK
MMPUPOAHBIC ITOJIMMEPBI

04.04.2024

29

KonrponbHas padora no

11.04.2024




pasneny
«Kucnopoaconepxaune
OpraHUYECKUE COCAMHEHUS»

30 AMMHBI: METHJIAMHUH U

AHUJINH

18.04.2024

AMUHOKHUCIIOTHI KaK
amM(OTepHbIE OPTaHUIECKHE
31 | coemuHeHHs, UX
OMOJIOTHYECKOE 3HAUCHHE.
ITenrtuabl

25.04.2024

benku kak npupoaHbIe
32 | BBICOKOMOJEKYJISIPHBIC
COCIIMHEHUS

02.05.2024

OCHOBHBIC ITOHITUS XHMUH
BBICOKOMOJIEKYJISIPHBIX
coennuennii. OCHOBHEIE

33 | MeTonBI CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeguHeHui. [lmacTMaccel,
Kay4yKH, BOJIOKHA

16.05.2024

34 Ntoroas KOHTpoOJIbHAS

pabora

23.05.2024

OBUIEE KOJIMYECTBO
YACOB I10 [TPOT'PAMME

34

2.5




11 KIIACC

Nu

~

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM.
DneKTpoHHas KOHPUTYypaLus
aTOMOB

Ilepnonnueckuil 3aK0H 1
[Iepnonnueckas cucrema
XUMHUYECKUX djieMeHToR /1. M.
Meneneesa, ux CBA3b C
COBPEMEHHOU TEOPUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX JIEMEHTOB U
UX COCTUHEHUH 10 Tpynnam u
nepuojiaM. 3HaYeHHe
NEPUOINYECKOT0 3aKOHA U
CHUCTEMBI XUMHNYECKHUX IJIEMCHTOB
J.1. MenneneeBa B pa3BUTUU
HayKH

Crpoenue BeniecTBa. XuMHUUYECKast
CBSI3b, €€ BUbl; MEXaHU3MbI




00pa30BaHMs KOBAJICHTHOM CBSI3U.
Bonopoanas cBsi3b

BanenTHOCTS.
DNeKTPOOTPULIATETLHOCTD.
Crenenb okuciieHus. BemecTsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

ITonsatue o AUCIICPCHBIX CUCTCMAX.
HUctunnsie n KOJIJIOUIHBIC
pactBopsl. MaccoBas 101
BEIIECTBA B pacTBOpPE

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COCTUHEHUN.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanms xumuaecknx
peakuil B HEOPraHU4YECKON U
OpPraHUYECKON XUMUU. 3aKOH
COXPAHEHHUS MacChl BELIECTB;
3aKOH COXPaHEHMsI U IPEBPALLCHHUS
SHEPrUU NPU XUMUUYECKUX
peakuusax

Ckopoctb peakiu. OOpaTuMble
peakuuu. XUMHUYECKOE
paBHOBECHE




10

[TpakTuyeckast padora Ne 1.
«BnusiHUE pa3nUYHBIX (AKTOPOB
Ha CKOPOCTh XHMHYECKOM
peaKIHn

11

DNeKTpoNIUTHYECKAs
nucconuanusd. Ilogarue o
BogopoaHOM Mokasarese (PH)
pactBopa. Peakiuu noHHOTO
oOMeHa. ['uaponu3 opraHudecKux
Y HEOPTraHWYECKHX BEILECTB

12

OKUCIIHTEIIFHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.
[TonsTHEe 00 nMeKTpOIIH3E
pacIiaBoB U pacTBOPOB COJIEH

13

KonrtponsHas pabota no pasaeny
«TeopeTndeckre OCHOBBI XUMHUM»

14

Mertannsl, UX IOJIOKSHHUE B
[Tepuonnueckoit cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MeHeneeBa 1 0COOEHHOCTH
cTpoeHust aromoB. O01ue
(u3nuecKre CBOMCTBa METAIIOB

15

CruaBbl METAJJIOB.
DNEKTPOXUMHUYECKUN PsijL
HanpsHKEHUH METaloB

16

XUMHUYECKUE CBOUCTBA




BAXHEHIINX METAJUIOB (HaTpui,
Kalui, KaJlbIluii, MarHHi,
ATFOMUHHNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpoMma,
MEIU U UX COCIUHECHUU

18

XHUMHYECKHE CBOMCTBA LIMHKA,
JKeJie3a U UX COSTMHEHHUHN

19

[IpakTuueckas padora No 2.
"Pemenue sKkCriepuMeHTaIbHbBIX
3a1ad4 1o reme «MeTtamis"

20

Hemeramisl, ux monoxeHue B
Ilepuonuueckoi cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MeneneeBa 1 0COOCHHOCTH
CTPOEHHUSI aTOMOB

21

du3nyecKue CBOMCTBA
HEMETAIJIOB. AJTOTPOMHS
HEMETaJUIOB (Ha MpuUMepe
KHCII0po/ia, cephl, hocdopa u
yriiepoia)

22

XHUMHUECKHE CBOMCTBA raJIOTCHOB,
CEphl U UX COCTMHEHUI

23

XHUMHUECKHE CBOMCTBA a30Ta,
docodpa u UX coeTMHEHMIA

24

XHUMHUYECKUE CBOMCTBA YTIIEpOa,
KPEMHHUS ¥ UX COCAMHEHUI




25

[IpumeneHne BaXKHEUIINX
HEMETAJIOB U UX COCIMHEHU

26

O0o0011IeHNE U CHCTEMATHU3ALIHS
3HaHUH 110 Teme «HeMeTamably.
Brruucnenust no ypaBHeHUSIM
XMMHYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

27

[IpaxTuueckas padora Ne 3.
«PGHIGHI/IG 3KCHCpI/IMeHTaJII)HI)IX
3agad o teMe "Hemeramier"»

28

KonTponbHas padoTa no temam
«Metamey u «Hemetamin

29

HeopraHqucm/Ie " OPpraHUYCCKUC
KHCJIOTHI. HCOpFaHI/ILIeCKI/Ie n
OpPraHn4€CKUC OCHOBAHHA

30

AmMoTepHbIe HeOpraHU4eCcKHe u
OPraHUYECKHUE COCTUHEHUS.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX U OPTaHUYECKUX
BCIIIECTB

31

Pone xumum B obecrieueHUH
AKOJIOTUYECKOH, YHEPTETUIECKON 1
MUIIEBON O€301MaCHOCTH, Pa3BUTUHU
MEAUITUHBI

32

[IpencraBnenust 06 0OmUX
HAyYHBIX TIPHHIIATIAX




MPOMBIIUIEHHOTO MMOJYy4YECHUS
Ba)KHEHUIIINX BEIIECTB

Yenosek B MuUpe BEUIECTB U

33 1
MaTepHasoB

34 | Xumus u 310pOBbE YeITOBEKA 1

OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOT'PAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






