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HOACHUTEJ/IBHASA 3AIIMCKA

PabGouass mporpamma 1O XMMHUHM Ha YpPOBHE CpeAHEro oOmiero oOpa3oBaHUS
pa3paboraHa Ha ocHoBe @DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «0O06
obpazoBanuu B Poccuiickoii ®Deneparun», TpeOOBaHMM K pe3ysibTaTaM OCBOCHUS
benepaibHOM 00pa3oBaTENbHON MMporpaMMbl cpenHero obuiero oo6pazoanus(DOIL
COO), mnpencraBneHHbIX B DeaepaqbHOM TOCYJAPCTBEHHOM 00pa30BaTEIbHOM
cragaapre COO, ¢ yuérom Konnenmuu npenogaBanus y4eOHOTO IpeaMeTa « XUMHUSH B
oOpa3oBarenpHbIX opraHuzauuax Poccuiickoil Denepannu, peanu3yromnuX OCHOBHBIE
oOpa3oBaTenbHbIE MPOTPaMMbl, M OCHOBHBIX MOJIOXKEHUNH «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®Denepanmu Ha tniepuon no 2025 roga» (Pacmopsikenue
[IpaBurensctBa PD o1 29.05. 2015 Ne 996 - p.).

XuUMUsl HA YPOBHE YIUIYOJIEHHOTO M3Y4YEHHUS 3aHMMAET BaXKHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4yHOTOo oOpaszoBaHus ydamuxcs 10-11 kmaccoB. U3yuenue npenmera,
peanuzyemoe B ycioBUsIX AuddepeHIInpoBaHHOTO, MPOPUILHOTO 00yUYeHHUs, TPU3BAHO
oOecreunTh 00111e00pa30BaTEeIbHYI0 U OOIIEKYJIbTYPHYIO IMOJTOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOUMYIO ISl alafTallii UX K OBICTPO MEHSIOIIMMCS YCIOBUSM >XKU3HU B
COLIMYME, a TaKXKe JUIsl IPOJOJDKEHUSI 00yYeHUsI B OpraHu3aiusax npodheccuoHaIbHOro
o0pa3oBaHuUsl, B KOTOPBIX XUMHUS SIBJISIETCSI OJTHON U3 MIPUOPUTETHBIX JUCITUTUIMH.

B nporpamme nmo xuMuu HazHaYeHHUE MpPEAMETa « XUMHs MOTy4YaeT MOAPOOHYIO
MHTEPIIPETALNI0 B COOTBETCTBUM C OCHOBoMoJararommmu nonoxeausmu ®I'OC COO
0 B3aMMOOOYCIIOBIEHHOCTH II€JIEH, COJAEPIKaHUs, Pe3yJIbTaTOB 00yUeHUs U TPEOOBAHMIA
K YPOBHIO MOATOTOBKH BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBJISSIFOTCS CJICTIYIOIINE
BBITIOJIHSIEMbBIE TTPOTPAMMOi IO XUMUU (HYHKIIUU:

e HMHPOPMAIIMOHHO-METOJIMYECKAst,  peaju3anus  KOTOpoW  oOecreyuBaer
MOJIyYeHUE TPEJICTABICHUA O UEJsAX, COAEp)KaHWU, OOIeld CcTpaTeruu
0o0y4eHHUs, BOCIIUTAHUSI U PA3BUTUSA OOYYAIOUIUXCSA CPEACTBAMHU MpEaMeTa,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAasi, KOTOpas MpPeayCMAaTPUBAET OMpEAEIICHUE:
MPUHITUTIOB CTPYKTYPUPOBAHUS U TIOCIEIOBATEIHPHOCTH HM3YyUYEHUS YYEOHOTO
Martepualia, KOJIMYEeCTBEHHBIX U Ka4eCTBEHHBIX €r0 XapaKTEPUCTHUK; MOIX0JI0B
K (OpPMUPOBAHUIO  COJEPKATEIBHOM OCHOBBI ~ KOHTPOJII U  OLICHKHU
00pa3oBaTeNbHBIX TOCTHKEHU 00YJarOIINXCS B paMKaX UTOTOBOM aTTeCTalluu
B (hopme eMHOT0 TOCYJapCTBEHHOTO YK3aMeHa TI0 XUMUH.

[Tporpamma a1t yrimyOa€HHOTO U3YUYCHUST XUMUU:

e YCTaHABIMBAE€T HMHBAPUAHTHOE MPEAMETHOE COJEp)KaHHE, 005S3aTesbHOE IS
U3YUYEHUs] B paMKax OTACJIbHBIX Mpoduiiei, mpeaycMaTpuBaeT pacrpeecHre
U CTPYKTYpUpPOBaHHE €ro IO KJaccaM, OCHOBHBIM COJIEPKATEIbHBIM
JTUHUSM/pa3ieniaM Kypca;

e AT NMPUMEPHOE pachpenesieHue y4eOHOTO BpPEMEHHU, PEKOMEHAYEMOIo s
U3YYEHUSI OTJIEIbHBIX TEM;



e IpejyiaraeT MpUMEPHYIO MOCIEI0BATENbHOCTh U3yUEHUs YYEeOHOro mMaTepuana
C y4€TOM JIOTUKH MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIPEAMETHBIX
CBsI3€H;

e JIaéT METOJMYECKYIO MHTEpIPETAIMIO 1ele U 3a1ad U3ydeHHs MpeaMera Ha
yrayOJaEéHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME
cpenHero  obmiero  oOpa3oBaHHsA,  COAEPKATEIBHOM  XapaKTEPUCTHKU
IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI OCHOBHOM 00pa30BaTEIbHONU MPOrpaMMBbl
cpeaHero  oOmero  oOpa3oBaHus ~ (JIMUHOCTHBIX,  METANpPEIMETHBIX,
PEIMETHBIX), a TAKKE C Y4ETOM OCHOBHBIX BHJIOB Y4€OHO-TTO3HABATENIbHBIX
JEUCTBUN 00yYaroIIerocs o OCBOCHUIO COJEPKaHUs PEMETA.

ITo BceM Ha3BaHHBIM TMO3UIUAM B MPOrpaMMe IO XUMHUH MPETyCMOTpPEHa
MIPEEMCTBEHHOCTh C OOYYEHUEM XUMHUHU Ha YPOBHE OCHOBHOIO 00111er0 0O0pa3oBaHus. 3a
npejesiaMd YCTAaHOBJICHHOW MPOTrpaMMoOil MO XUMHUU 00s3aTelbHON (MHBapUAaHTHOM)
COCTaBJISIIONIECH cojepxkaHusi y4eOHOro mnpeamera «XuMUs» OCTAETCs BO3MOMXKHOCTD
BHIOOpAa €ro BapUAaTMBHOW COCTAaBIAIONICH, KOTOpas JOJDKHA ONpPENeNsThCA B
COOTBETCTBHUH C HAIIPaBJICHUEM KOHKPETHOTO Npoduiisi oOydeHusl.

B cootBercTBHM ¢ KOHUeNTyanbHbIMU NONOkeHUAMU PI'OC COO o Ha3zHaueHUU
npeaMeToB 0a30Boro M yriayOiaEHHOro ypoBHeW B cucteme AuddepeHInpoBaHHOTO
oOy4eHHsI Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHusl XUMHUS Ha YPOBHE Yri1yOJIEHHOTO
M3YUYCHMS HaIpaBJieH Ha peaju3aluio MPEeeMCTBEHHOCTH C TMOCJIEAYIONIUM 3TaroM
MOJTYYEHHUs] XUMHYECKOrOo O0O0pa3oBaHMsI B paMKax M3Y4YEHUS  CIEIUaIbHbIX
€CTEeCTBEHHO-HAYUYHBIX U XUMUYECKUX AUCIUIUIMH B By3aX U OpraHU3alUSIX CPEIHETO
nmpodecCHOHAIBHOTO oOpa3zoBaHus. B 3Toi CBsA3M u3ydeHHE mNpeameTa «XUMUS
OPUEHTHUPOBAHO TMPEUMYIIECTBEHHO Ha PaCIIMPEHUE W YIIyOJeHUE TEOPETUUYECKON U
MPaKTUYECKOM TOJTOTOBKM OOYyYalOIIMXCs, BBIOPABIIMX OMNPEAENIEHHbIH NpOodUbh
o0y4eHHs, B TOM YHUCJI€ C MEPCIEKTUBOU MOCIEAYIONIETO MOJYyYEHUS XUMHYECKOTO
oOpa3oBaHusI B OpraHU3alMSIX MPOPECcCHOHAIBHOTO 0Opa3oBaHus. Hapsigy ¢ stum, B
ceere TpedoBanuit GI'OC COO k maHUpyeMbIM pe3yibTaTaM OCBOEHUs (eaepanbHON
o0pa3oBaTenpHON TMpOrpaMMbl CpPeIHEro 001mero oOpa3oBaHHUsS HW3Y4YCHHUE MpeaMeTa
«XuMHUs» OPUEHTUPOBAHO TaKXKE€ Ha pElIeHHWE 3a7a4 BOCIUTAHUS M COIUATIBLHOTO
pa3BUTUs 0Oydarommxcs, Ha POpMHUPOBAHUE Y HUX OOIIEHHTEIJIEKTYaIbHBIX YMEHUM,
YMEHUW palMoHAIU3aIuN y4eOHOTO TpyJa U O0OOOMIEHHBIX CIOCOOOB JESTEIBHOCTH,
MMEIOLIUX MEXIUCUUILUIMHAPHBIN, HAIPEAMETHBIN XapaKTep.

CocrapisiomumMu  npeaMeTa «XUMHUs» Ha YpPOBHE YIIYyOJIEHHOTO U3Y4YEHUS
SABJISIOTCS  yIIyOn€HHble Kypchl — «Opranuyeckas xumus» u  «OOmas u
HeoOpranudeckass xumusi». [Ipu omnpeneneHurd MOAXOJ0B K OTOOPY M CTPYKTYpHOMU
OpraHU3alliid COJAEPKAHUS 3THX KypCOB B MPOrpaMMe MO XUMHUU 3a OCHOBY MPUHSITHI
nonoxkenuss ®I'OC COO o paznuuusix 6a30BOro M yriyOJIEHHOTO YPOBHEH M3ydeHHUs
npeaMera.

OcHoBy conepxkanusi KypcoB «OpraHudeckas xumus» u «OOmas u
HEOPraHUYeCKasi XUMUS» COCTABIISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUU U YMEHHH,



OTHOCSIIUXCS K 0a30BOMY YPOBHIO U3yUEHUS MpeAMETa. DTa CUCTEMA 3HAHUM 110JIy4aeT
ONpENENEHHOE TEOPETUUYECKOE JOMNOJHEHUE, [O3BOJIIOIIEE OCO3HAHHO OCBOUTH
CYLIECTBEHHO OONbIINN 00bEM (pakToIOrHYecKOoro Matepuaia. Tak, Ha yrayOiaéHHOM
YPOBHE M3y4yeHUs IpeaMmeTa obeclieueHa BO3MOXKHOCTb 3HAYUTENIBHOTO YBEIUYEHUS
o0béMa 3HAaHUH O XMMMUYECKHUX HJIEMEHTaX U CBOMICTBaX MX COEIMHEHUN Ha OCHOBE
pacUIMpeHusl U YIIIyOJIeHHUs PECTABICHUI O CTPOEHUH BEIIECTBA, XUMUYECKOM CBSI3U
U 3aKOHOMEPHOCTSAX NPOTEKaHWs peakUuid, pacCMaTPUBAEMBIX C TOYKH 3PEHUS
XUMUYECKON KHUHETHUKM M TEpPMOJMHAMUKH. M3ydeHue MNepuoJuYecKoro 3aKOoHa U
[leprognueckoil CUCTEMBI XMMHMUYECKHUX DJJIEMEHTOB Oa3upyeTcs Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKHUX IIPEACTABICHUIAX O CTPOCHHHM aroMa. XUMHYECKas CBSA3b
OOBSCHSIETCSI C TOYKM 3PEHHUS] DHEPreTUYECKUX HM3MEHEHHH mpu e€ oO0pa3oBaHUM U
pa3pylIeHNH, a TAKXKE C TOUYKU 3PEHUS] MEXaHU3MOB €€ 0Opa3oBaHus. 3yueHne TUIIOB
peakuuil jgonojHsAeTcss (OPMUPOBAHMEM IMPEICTABICHUM 00 3JIEKTPOXUMHUECKUX
Ipoleccax M 3JEKTPOJIM3€ pacIulaBOB M PacTBOPOB BELIECTB. B Kypce opraHmyeckoin
XUMHHU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH COEIMHEHUN yaemnseTcs: ocodoe
BHHMaHHE BompocaM 00 3JEKTPOHHBIX AP(deKTax, 0 B3aUMHOM BIHMSIHUU aTOMOB B
MOJIEKYJIaX U MEXAHU3MaX peaKIuil.

Oco0oe 3HaueHue MMeeT TO, YTO Ha COJAEpKaHHWE KypCOB XUMHUHU YIIIyOJEHHOTO
YPOBHSI HM3Y4EHMs AJIs KJIACCOB OMpEeNeNE€HHOTOo mpoduis (rmaBHbBIM o0pa3oM Ha HUX
CTPYKTYpY M XapakTep JONOJHEHUM K OOIIel cucTeMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BJIMSIHUE CMEXHbIE NpeIMeThl. Tak, HampuMep, B COAEP)KAHUM MpeAMETa
JUISL  KJIACCOB  XMMMKO-(U3HYECKOro mnpoduiss OoJiblIOe 3HaYeHue OyIyT HMETh
3JIEMEHTHI y4eOHOro Marepuaia rno oodueit xumuu. [Ipu n3ydenun npeamera B JaHHOM
cllydae akIeHT OyJeT ceflaH Ha OOIIHOCTh METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB U
TEOpHU B XUMHUH U B (PU3HUKE: aTOMHO-MOJIEKYJISIpHAst T€OpHs (MOJIEKYJIApHas TEOpuUs B
¢u3uKe), 3aKOHbl COXpPaHEHUS MacCbl M HHEPruu, 3aKOHbl TEPMOJIMHAMUKH,
ANEKTPOJIN3a, IPEACTABICHHS O CTPOCHHUH BEILIECTB U IPYIoe€.

B TO xe BpeMms B coJepKaHUU IMpeaMeTa JUIsl KJIaCCOB XMMHUKO-OMOIOTHYECKOTr0
npoduss OonbIIMi yIeNbHbIN Bec OyleT UMETh OpraHuveckas XuMusi. B aTom ciydae
MPEAOCTABIACTCA  BO3MOXHOCTh Il Oojiee  OOCTOATENBHOTO  PacCCMOTPEHUS
XUMHUYECKON OpraHu3alMKi KJIETKU KaK OMOJOTMYECKOM CHCTEMbI, B COCTaB KOTOPOMU
BXOJISIT, K IPUMEPY, TaKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIUMHIbI, OJIKU, YTIEBOIbI,
HYKJIEMHOBBIE KHCIOTBI W Apyrue. IIpy 3TOM 3HaHMS O COCTaBeé M CBOMCTBax
MPEACTABUTENCH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIYX AT OCHOBOM IS
M3Y4YEHUS CYIIHOCTHU MPOLEccOoB (POTOCUHTE3A, AbIXaHUs, MUIEBAPECHHUS.

B mmane ¢opMHupoBaHHS OCHOB HAay4HOIO MHUPOBO33PEHHUS, OCBOCHHS
OOIICHAYYHBIX METOOB TMO3HAHHUA M OIbITa MPAKTUYECKOTO MPHUMEHEHUS Hay4YHBIX
3HaHUW U3yYeHHE TNpeaMeTa «XuUMUS» Ha YrIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEKIPEAMETHBIX CBS35X C yUEOHBIMU MTPEIMETAMH, BXOJSAIIMMU B COCTAB MPEAMETHBIX
obOnacreli «EcTecTBeHHO-HayuyHble npeaMeTb», «Martemaruka W MH(OpPMATHKa» U
«PyCCKHM SA3BIK U JINTEPATYPA.



[Tpu m3ydenuwn ydeOHOro mpeamera «XHUMHUsD» Ha yrIyOJEHHOM YPOBHE TaKKe,
KaKk Ha YpOBHE OCHOBHOTO W CpeAaHero obmiero oOpazoBaHus (Ha 0a30BOM YpOBHE),
3aJ1a4eii TICPBOCTCIICHHON 3HAYUMOCTH SIBJISICTCS (POPMHUPOBAHHE OCHOB HAYKH XHMHH
KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYCCKOHN JCITECIbHOCTH YEIOBEKa U
OJTHOT'O M3 KOMITOHCHTOB MHUPOBOM KYJIbTYpBI. PellieHre 3TOH 3a/1aun Ha yriayOJIEHHOM
YPOBHE M3YYEHUS MPEAMETA MPEAIOIIaraeT pean3ainio TaKuX IelleH, Kak:

dbopMupoBaHWE TPEACTABJICHHWA: O MaTepUATbHOM  CIMHCTBE  MHpA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUH B
CHUCTEME €CTeCTBEHHBIX HayK U €€ BeIyIlIe poJid B 00ECIICUeHUH YCTONIMBOTO
pa3BUTHUS ~ 4YeJOBEYECTBA: B pEHIEHWH  TpoOJieM  DKOJOTHYECKOM,
SHEPreTUYECKON U MHUIIEBONW 0€30MacHOCTH, B Pa3BUTUN MEIUIMHBI, CO3JaHUU
HOBBIX MaTEpUalioB, HOBBIX KCTOYHHUKOB DJHEPrUM, B 0OECIEUYECHUU
PalMOHAJILHOTO IIPUPOJIOIIOIL30BaHUsA, B (POPMHUPOBAHUN MHPOBO33PCHHS H
o0Ime KyJIbTyphl YEJOBEKa, a TaKXKe OKOJOTMYECKH O0OOCHOBAHHOTO
OTHOIIICHUSI K CBOEMY 3JI0POBBIO M IPUPOIHOU CPEIE;

OCBOCHHUE CHUCTEMBbI 3HAHUM, JIGKAIIUX B OCHOBE XMMHYECKOW COCTABJISAIOIICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUpa: (YHIAMEHTAJIbHBIX MOHATHH, 3aKOHOB U
TEOpUN XHMHH, COBPEMEHHBIX MPEJCTABICHUN O CTPOCHUHU BEIIECTBA Ha
pPa3HBIX YPOBHSIX — ATOMHOM, HMOHHO-MOJICKYJISIPHOM, HAaJIMOJIEKYJISIPHOM, O
TEPMOJMHAMUYECKUX W  KHHETUYECKHMX 3aKOHOMEPHOCTSIX  MPOTEKaHUS
XUMHUYECKUX PEAKIUA, O XMMUYECKOM PaBHOBECHUH, PACTBOPAX U AUCIEPCHBIX
cucremax, 00 OOIIMX HAYYHBIX MIPUHIIMIIAX XUMUUYECKOTO ITPOU3BO/ICTBA;
dbopMupoBaHre y 00yJaromMXcsl OCO3HAHHOTO MOHUMaHUS BOCTPEOOBAaHHOCTH
CHUCTEMHBIX XMMUYCCKUX 3HAHUH JIT OOBSICHEHUSI KIIFOUEBBIX MJICH U TIPoOjIeM
COBPEMEHHOM XUMHUH, JUIsI OOBSCHEHUS UM TMPOTHO3UPOBAHUS SIBJICHUU,
MMEIOIIUX €CTECTBEHHO-HAYYHYIO TPUPOJy; TPAMOTHOTO pEIIeHUs MpodiieM,
CBSI3aHHBIX C XUMHEHW, MPOTHO3UPOBAHMS, AHAIW3a WU OLEHKHA C MO3UIUU
AKOJIOTUYECKON O€30MacHOCTH TOCIEIACTBUNA OBITOBOW M TPOW3BOJICTBEHHOU
NESTCIbHOCTH  YEJIOBEKA, CBSI3aHHOM C XHWMHYECKHMM IPOU3BOJICTBOM,
UCIIOJIb30BaHUEM U MEePEePabOTKOMN BEILIECTR;

yTIyOJIeHUE TTPEACTaBICHUM O HAyYHBIX METO/IaX MO3HAHUS, HEOOXOIUMBIX JIJIsI
MpUOOPETEHUS YMEHUI OPUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBSICHECHUS
XAMUYECKUX SBJICHUH, HUMECIOIIMX MECTO B MOPUPOJEC, B MNPAKTUYECKOU
JEeSITeIbHOCTHU U TTIOBCEIHEBHOM YKU3HMU.

B mnane peanuzanuy mepBOOYEPETHBIX BOCIUTATEIBHBIX W Pa3BUBAOIINX (DYHKIIUH
LEJIOCTHOM CHUCTEMbl CpEIHEro oOuero o0pa3oBaHUs NpU HU3YYCHUH MpeaMeTa
«Xumus» Ha yriryOJIEHHOM YpOBHE 0COOYIO aKTyaabHOCTh IPUOOPETAIOT TAKUE TIETH U
3aJ1a4yu, KaK:

BOCIIMTaHUEC Y6C)K,Z[éHHOCTI/I B II03HABACMOCTH SIBJICHUM IMpUPOAbI, YBAXXCHUA K
IIpouecCCy TBOPUYECTBA B obnacTu TCOPECTUUCCKUX U MMPHUKIATAHBIX I/ICCHC,Z[OBaHI/Iﬁ



B XUMHUH, (OPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU;

e pa3BUTHE MOTHBAlMM K OOYYECHHWIO U T[IO3HAHWIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO ¥ CAaMOBOCITUTAHUIO HA OCHOBE YCBOEHHS OOIIECYEIIOBEYECKHUX
IICHHOCTCH;

e pa3BUTHE I[TO3HABATEIBHBIX HWHTEPECOB, HHTEIUICKTYAIbHBIX W TBOPYCCKUX
crocoOHOCTeW  oOydarommxcs, (HOPMHUPOBAHHE Y HHUX CO3HATEIBHOTO
OTHOIIEHUS K CaMOOOpa30BaHUIO U HEMTPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
yCHEIIHON npodeccuoHanbHON u OOIIIECTBEHHON  JIeATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBbIO M MOTPEOHOCTH B 3I0POBOM
o0Opa3ze )XKU3HH;

e (QopMupoBaHue yMEHWH W HABBIKOB Pa3yMHOIO IPUPOJIOIOIH30BAHUS,
Pa3BUTHE SKOJOTUYECKOW KYJIbTYphl, MPUOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HOM AKOJIOTUYECKOMN AEATEIbHOCTH.

OO01iee YMCIIO YacoB, MPEIYCMOTPEHHBIX JUIsI WM3Y4YEHUS XMMHH Ha YriayOJIeHHOM
YpOBHE cpesiHero obuiero oopazoBanusi, coctasisier 340 yaco B 10 kinacce — 170 yaca
(5 gacoB B Hememwo), B 11 kmacce — 170 (5 ywacoB B Hepenio). JlomoaHuTeapHOE
yrayOJeHue OCyIEecTBIsETCs 3a cueT Kypca "TeopeTniueckue 0OCHOBbI OPraHUYECKON U
Heopranudeckoit xumun" (136 yacon: 68 yacoB B 10 kiacce, 68 yaco B 11 kiacce)



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BaJleHTHbIE BO3MOXHOCTHM aToMma Yrjiepojia. XHMHUYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CroOcoObl pa3pbiBa CBsI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MONeKyIsapHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o kKi1accupUKAMK OpraHnyeckux BenlecTB. lloHaTne o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiacCU(UKALUS OPTaHUYECKUX peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO MPEBPAIICHUIO OPTaHMYECKUX BEIIECTB NPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, IIUKIU3ALNH, TUPOJIN3a, KpEKUHTra, ropeHus. [Ipeacrasienue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IIMKJIOTeKCaH) HUKIOATKaHOB. CrocoObl MOJIyYeHHS H
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CIOCOOBI MOJyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CriocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmdeckrue CBOWCTBA aJKUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKkue yrieBoaoponabl (apeHsl). ['oMoloruueckuid psii apeHoB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM paguKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, LUAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuil yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (oOeclBeUMBaHHE OPOMHON WM
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMmJjeHue ¢ Kojuiekuusamu «Hedpts» u «Yromby», ¢
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB U FaJIOT€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upsl, HOMEHKIaTypa U uzoMmepus. OcoOeHHOCTH (HUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienre 0 MexaHu3Me peakUuuid HYKICOPUIBHOTO 3aMElICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJPOKCOTPYIIbI U
oenzonbHOrO fAnpa. dusznueckue cBoicTBa (eHona. OCOOEHHOCTH XUMHUYECKHX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpymIibl. ['oMosiorudeckue psifbl albJerua0B U KETOHOB, 00Ias
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTydYeHUs U IPUMEHEHUE aJIbJCTU/IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBONCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAEIbHBIX M aPOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psia, oOwas Gopmyna, U30MEpUs U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucTika yriaeBoaoB. Kinaccudukanus yrneBoaoB (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npuMenenue. [lomucaxapuapl: kpaxman,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJydyeHUEe >PUpoB Leutoa03bl. [loHsTre 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuom Menu(ll), xumumyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TwapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPBD.

A30TcCoaep:xale OpraHunvecKue coeJuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOICTBAa. XMMHUYECKOE CBOWCTBA aNu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiInHA. OCOOECHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHbIe TPEACTABUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHasi, BTOpUYHAs W TpEeTUUHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJNMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJICKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETaKpUIAT, MOJUKApOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbie (XJIOMOK, MIEPCTh, METK), HICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAIM  3JIEMEHTOB, BXOJISIIMX B €ro COCTaB, HAXO0XJICHHE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOr0 BEIECTBA HAa OCHOBE €ro XMMHYECKHX CBOMCTB WMJIM CHOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKOCuUCTeMa, Ouocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHomorus: mUINEBBIC TMPOAYKTHl, OCHOBBI PAIMOHATBHOTO MHUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOIUUECKOrO 3aKOHA W lleprnoanyueckor CUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akona /.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBsA3U. KparHbie CBs3u. BogopoaHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAILICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakinu. XuMHuueckoe paBHoBecue. KoHcranra
XUMHYECKOT0 paBHOBeCHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHS W BOCCTaHOBJIEHUS.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METO/bl W3YyYE€HUS BEIIECTB W HX NPEBPAILICHUN:
pa3lioKEHHWE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa, MOJEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiwuioB B llepmoguueckol cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE PJIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. Haxoxnenue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e€ conu. [lpumenenue ¢ochopa u ero coeauneHuit. docdopHbie
ya0OpeHus.

VYrinepon, HaxoXJIeHWE B OpUpoOJe. AJUIOTPOIHBIE MOIUDUKALIIH.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TIPOCTHIX BEILIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEIIECTB, 0OPa30BAHHBIX YTIEPOJOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamwioB B [leproanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsA  HampspkeHud  MmetawioB.  OOImue  crmocoObl
MOJTYYEHUSI METaJIJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anexkTpometaiutyprus. I[lonsarue o koppos3un meTamwioB. CrocoObl 3aIlUThl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DdJeMeHToB. Harpuit wu kanuii: mnonydeHue, ¢GU3MYECKHE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COEIUHEHUM.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XUMHUYECKUE CBOWCTBA, MPUMEHEHHWE IMPOCThIX BEIIECTB M HX COCAUHEHUI.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB 1o0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [loydyeHne u npuMeHeHrue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnenimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/IA IMHKA, TUAPOKCOKOMILUIEKCHI IMHKA. [I[puMenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, M3yYEHHE KOJUIEKIMH «MeTaiibl M CIUIaBbl», B3aWMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METaJIOB, B3aUMOJECHCTBUE THIPOKCUIOB AIIOMUHUA M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJICTBA aMMMAKA,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ® 340pOBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. I[lpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUs MpEnapaToB OBITOBOM XHMHUU B IIOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEIIECTBA, Macce WU OOBEMY OJIHOTO W3 YYaCTBYIOUIUX B PEAKIMU BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJH M MOJISIPHOUN
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHu4ecKorM xuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbIe, TOTUIUBRO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHUYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOSTEIILHOCTHA U CaMOOIPECICHUIO; HAUTMYUE MOTUBALUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TMpeaMeTa «XHUMUSD»  OTPAKaroT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



MHTEpeca M [O03HABaTEIbHBIX MOTHUBOB B IIOJIYYEHUHM MU MOCIEIYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popmMupoBaHUs KYJAbTYPbI 310POBb:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUNA W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YyacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPyAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rM4ecKOro0 BOCIIUTAHUSI:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTIKEHUNW XUMHH  JUISI
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILAT UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M yMEHHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xemMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
dbopMUpPOBAaHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM 1EJIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTHUYECKOW HAMpaBICHHOCTH W BaXHOW poJId B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00ECIeYeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHATN3a U OOBSCHEHUS SBJICHHUN OKPYKAIOIIETO MUpPa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3lMYHBIX cepax mpodhecCuoHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUN 00YyJaronXxcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU H  PETYJISITUBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh 1eNU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHS JJIsI OOBSICHEHHS OTJEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJb3YEMbIE B XUMUKU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU



peakuuu — MpH PElIeHWH Y4YEeOHBIX IMMO3HABATEIbHBIX W MPAKTUYECKUX 3ajad,
NPUMEHATHh HAa3BaHHBIC MOJEIIbHBIC MPEICTABICHUS ISl BHISIBICHUS XapaKTePHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI IS (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSTENbHO IPOrHO3UPOBATH €ro pe3ysbTaT, (OpMYyIUpOBATH
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB pEHICHUS] MPaKTUYECKUX 3aJlay, NPUMEHEHHUIO pPa3TuYHbIX
METO/I0B ITO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBAThCS B PA3JIMYHBIX HCTOYHWUKAX WH(popManuu (Hay4dHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE IOCOOus,
pecypcbl MHTepHETa), aHamM3upoBaTh UH(POPMAIIMIO PA3IMYHBIX BUAOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XO/I€ TUAJIOTA /WU
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYNIaTh C MPE3EHTAlMEll Pe3yJbTaTOB IO3HABATEIbHON JIE€ATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PaOOThI MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii y4eOHOro MPoeKTa, U (POPMyIHPOBATH BHIBOIbBI
II0 PE3yJIbTaTaM IIPOBEAEHHBIX HCCIEAOBAHUM IyTEM COIVIACOBAHUS IO3ULMUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NeATEILHOCTh, Ompenesisas e€ Ieau W 3ajadyd, KOHTPOJHUPOBaTh W IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIIITh CAaMOKOHTPOJIb JACATEIBHOCTA Ha OCHOBE CaMOaHalu3a H
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMbI 10 XUMHUH Ha yri1yOJEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCSCKUC
JUIs1 yaeOHOro mpeameTa « XUMUsH Hay4dHbIe 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUIM
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BHUJBI JACATEILHOCTH
M0 TOJYYEHUI0 HOBOT'O 3HAHUS M MPUMEHEHHMIO 3HAHUM B Pa3IMYHBIX YYCOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMsAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe II0 XHWMHUHU NPEAMETHBIE PE3YyJIbTaThl MPEACTABICHBI 110 TOJaM
V3YyUYEHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHsI»
OTpaXkaror:

c(OpPMHUPOBAHHOCTh TPEJCTABICHUN: O MECT€ U 3HAYEHHH OpPraHUYeCcKO
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK M €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO



pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBOI 0€30MMACHOCTH, B PAa3BUTUH MEIUIMHBI, CO3JJaHUM HOBBIX MaTEPHAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalMOHAIEHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIBTYpHI
YeJl0OBEKa, a TakKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPENE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTasnel, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M MNPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPBI, TOMOJOTMYECKUA psJl, TOMOJIOTH, YTIEBOAOPOBHI,
KHCIIOPOJ- M a30TCOJAEpKAIlME OPraHWYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHUS OpPraHMYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAHEHUS
Y TpEBpalICHUS DBHEPrUM TP XUMUYECKUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUSI NPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBIICHUI; MPEICTABICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKLUi, TEPMOJMHAMHYECKHMX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHUE CBEACHMS O CBOMCTBAX, COCTaBe, MOJIYYEHUUM U O€30MaCHOM
UCIIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESTENIbHOCTH ~ 4YelloBeKa, OOIMMX  HAay4YHbIX  OPHUHLIMIAX  XUMHYECKOIrO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TepepabOTKU HePTH);

c(OpMHPOBAHHOCTh YMEHHUU: BBISBISATH XapaKTEpPHbIC MPU3HAKU TOHITHH,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIT0JIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIi COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUHA  MOCPEICTBOM  COCTABJICHMS



AIIEKTPOHHOTO ©OajaHca »JTUX peakuil, peakuuii HOHHOrO OOMEHa WyTEM
COCTaBJICHHSI X TIOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;

U3TOTABIMBATH MOJIEIH MOJIEKYJ OPTaHUYECKUX BEIECTB JJIs WILTIOCTPAIUU
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpPMHPOBAHHOCTh YMEHUMN: YCTAHABJIMBATH MPUHAIJIC)KHOCTh U3YyUYECHHBIX
OPraHUYECKUX BEIIECTB IO HUX COCTaBY U CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMaTHUYECKON
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHWS JJIA OTACIBHBIX
MpEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJMYOJ, IJIMIEPUH,
ATWICHIJIMKOMb, (eHos, (QopMaibIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCTIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAs, TAJIbBMUTHHOBAS KUCIIOTHI,
TJIMLWH, aJlaHuH, MajibTo3a, (PYKTO3a, aHWIWH, JUBUHUJ, U30IPEH, XJIOPOIPEH,
CTHPOJI U IpYyTHE);

C()OPMUPOBAHHOCTb YMEHHUS OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMSX (KOBAJICHTHAs W WOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUSI TPHUMEHSTH TMOJOXKECHHUS TEOPHUH CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa nist 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BELIECTB OT X COCTaBa U CTPOCHMUS;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
duznyeckne M XMMHYECKHE CBOMCTBA THUIUYHBIX MPEICTABUTEICH pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJKaHOB, IIUKIOAJIKAHOB, aJIKEHOB, aJIKaJUEHOB,
aJIKUHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB, CIHUPTOB, albJETHIOB, KETOHOB,
KapOOHOBBIX KUCJOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOEAUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTrJeBOJOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b ~ MEXKAYy HHMH  ypaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHYECKHX pEAaKUUH C HCIHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OpPMUPOBAHHOCTh YMEHHS TIOATBEP)KIaTh Ha KOHKPETHBIX TMpPUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPraHUYEeCKUX COSIMHEHUH OT
KPaTHOCTH M THUIIa KOBAJICHTHOM CBSI3U (G- U M-CBSI3U), B3AUMHOTO BJIUSHUS aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Coipbs (He(Thb, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI €ro NepepadoTKu U
MPaKTHYECKOe MPUMEHEHHUE TIPOAYKTOB TepepaboTKy;

c(OPMUPOBAHHOCTH BJIAJICHUS] CHUCTEMON 3HAaHUN O €CTECTBEHHO-HAayYHBIX
METOJIaX MO3HAHMs — HAOJIOJIEHUH, U3MEPEHUH, MOJEIUPOBAHUH, IKCIEPUMEHTE
(peabHOM M MBICJICHHOM) U YMEHHSI IPUMEHSTh 3TU 3HAHUS;



chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEIBLHON JEATeIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3aIINIO, BBISBICHUE MPUYMHHO-CJICJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOMCTB BEIIECTB U XUMHUECKUX PEAKIIHA;

c(hOpMHUPOBAHHOCTh YMEHHU: BBISBIIATH B3aUMOCBS3h XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MUDA,
HCIIOJIB30BaTh CHUCTEMHBIE 3HAHUS IO OPraHUYECKOHW XHUMHH ISl OOBSCHEHHS U
MIPOTHO3UPOBAHUS SBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MIPUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PacCU€Thl MO XUMHUUYECKUM
dbopMylilaM U ypaBHEHUSIM XUMHUUYECKUX PEAKIMil C UCIOIb30BaHUEM (PU3UYECKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: PACUEThl MO HAXOXKJICHUIO XUMHYECKOU
dbopMyIIBl BEIIEeCTBa MO M3BECTHBIM MACCOBBIM JIOJISAM XMMHYECKHX JJICMEHTOB,
MPOJYKTaM CrOpaHMUs, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C MO3HWIHUH DKOJOTMYECKOM  O€30IIaCHOCTH  IOCJIEICTBHUS  OBITOBOM |
MIPOU3BOJICTBEHHON JIEATEIIbHOCTH YeJOBEKa, CBS3aHHOW ¢ TMepepadoTKOU
BEIIIECTB, UCMOJIb30BaTh MOJYUYCHHBIE 3HAHUS JJISI IPUHSATHUS TPAMOTHBIX PEIICHUM
npo0JieM B CUTYaIlUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIBHO IIJIAHUPOBATh U MPOBOJUTH
XUMHUYCCKUN JKCIEpUMEHT (MOJIydYeHHEe W M3YYCHHE CBOMCTB OPTaHHMYECKUX
BEIIECTB, KAYE€CTBCHHBIC PEAKIMW YIJIEBOJOPOJOB PAa3JIMYHBIX KJIAaCCOB H
KHUCJIOPOJICOJICPIKAIMX OPraHUYEeCKUX BEIIECTB, PEIICHUE AKCIEPHMEHTATIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM TMPaBUII
O0e3omacHoro oOpamieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM O0OpPYAOBaAHHUEM,
dbopMyIMpoBaTh IE€JIb HCCISIOBAaHUS, IMPEJACTABIAThH B pa3IMUHON dopme
pe3yabTaThl SKCHEPUMEHTA, aHAIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHMUIA:

co0JIr01aTh MpaBuUia SKOJOTHYECKH 11e71eCO00pa3HOTO MOBEJEHUSI B OBITY U
TPYJOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouien
MIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OIACHOCTh TOKCHMYECKOTO JACHCTBUSA Ha KHBBIE OPraHU3MBbI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHAJM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHUSI OPraHWYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a,;

c(hOpPMHPOBAHHOCTh YMEHHUMW: OCYIIECTBIATH IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, cpeacTBa MaccoBoi uHpopmManuu, UHTEpHET 1 Apyrue), KpUTHIECKU



aHAM3UPOBATh XUMHUYECKYI0 WH(}OpMaIuio, nepepadareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHO 3a1a4eid.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPAKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJbBI, O MECT€ M 3HAUCHUU
XUMHUH B CHUCTEME €CTECTBEHHBIX HAyK M €€ pojii B O0ECIEYEHUU YCTOMYMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUYEeCKOM W IMHINEeBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPruU, B OOECICUCHHM PAllMOHAIBHOIO MPUPOAOIOIL30BaHuUs, B
GbopMUpPOBAaHUM MHUPOBO33PEHUST M OOIIEN KyJIbTyphl YEJIIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U TMPHUPOJIHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAralONIUe MOHATHS — XWMUYECKHH JJIEMEHT, aToM, SJIpo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXKIEHHOE COCTOSHMS aToMa, THOpHAM3alds aTOMHBIX OpOHuTajed, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATEIILHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAs, MeETaUIM4YecKasi, BOJOPOHAs),
KpUCTAUTMYECKasl PEMIETKA, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBHUTEb, TEIJIOBOK 3 dekT
XHMHYECKON peaKIuu, CKOPOCTh XUMHUYECKON peakiuy, XMMUUYECKOEe PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOpUS AJICKTPOJUTHUUYECKON TUCCOIUALMM, TEPUOIUUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUS] SHEPTUM MPU XUMUUYECKHUX PEAKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallde B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTaBICHUS] O CTPOSHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTaBICHUS O MEXaHW3Max XHUMHYECKUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAXHEHIINX HEOPTAaHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATeTPHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHAYECKOTO
MIPOU3BOJICTBA;



c(hOpPMHPOBAHHOCTh YMEHHUH: BBISBISATH XapakKTEPHBIC MPU3HAKU TOHITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHUM  XHUMHYECKUX  PEaKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
BEILECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJeHTHas,
WOHHAsi, METaJUIMYecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUECKOW PEHIETKU
KOHKpPETHOT'O BEILECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemeETKH, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHON CBS3H;

cOPMHPOBAHHOCTh ~ yYMEHUH:  KJIAacCU(PHUIMPOBATH:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU IO PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTENIEHEH OKHCIICHHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaju3aTopa W
JIPYTHE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKITU;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOro 3akoHa /l.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (PYHKITUU;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—4ETBEPTOTO MEPHUOIOB
[Tepuomnueckoit  cucremsl .M.  MeHageneeBa,  UCNOJNb3ysl  TOHSTHUA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE U BO30YXAEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM no mnepuojmaMm U rpynnaMm Ilepuonnueckon cucremsr J[. U
MenpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
WX JIEKTPOHHBIX 000JI0YEK;

cOPMHPOBAHHOCTh YMCHMI: XapaKTEpH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILLIECTBOBAHME TE€HETUYECKON CBA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

C(OPMUPOBAHHOCTh YMEHHUS PACKpPBIBATh CYUIHOCTh: OKHCIHTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX PEAKUUH; peakiuil MOHHOTO OOMEHa MyTEM COCTaBJIEHUS HMX TOJHBIX U



COKpPAlIEHHBIX  MOHHBIX  ypaBHEHWM;  pEakUuid  TUAPOJIN3a;  peaKuui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHYECKUX PEaKIHUA ¢ YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMMMYECKOM PpEAaKUUU B 3aBUCUMOCTH OT pa3JIMYHBIX
(bakTOpOB, a TaKkKe XapaKTep CMEIIECHUS XUMHUUECKOTO PAaBHOBECHS T10] BIUSHHEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIUICHHOTO IOJYYEHHsI CEPHOM KHUCIIOTBI, aMMHaKa,
oOIMe HayyHble MPUHLMIIBI XUMUYECKMX NPOU3BOJICTB; LIEJIECO00PA3HOCTD
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUS SIBICHUA NpUpPOAbl — HAOJIOJEHUE, H3MEpPEHUE, MOJEIINPOBAHNUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSICHEHUA XHMHUYECKUX SBJICHHUH, HMEIOIIUX MECTO B MPUPOJE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

Cc(OPMUPOBAHHOCTh YMEHHUS BBISBIISITH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIbLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BellecTBa WM 00bEMA Tas3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO M3 YYaCTBYIOLIMX B PEAKUMU BEIIECTB; TEIUIOBOTO 3(ddexTa
peaKkIuy; 3HAYEHUS BOJOPOJHOrO IOKA3aTeslsl pacTBOPOB KHUCIIOT M IIEIOYEUN C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIECTBA)
IPOJYKTa PEAKLMH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OMpeIeIEHHOW MacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA WM JIaHO B M30BITKE
(MMeeT TpHUMECH); AOJM BbIXOJA MPOJAYKTa pEaklUUH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JOKCIEpUMEHT  (MPOBEJACHHWE  pEaKluid  HOHHOTO  OOMEHa,
MOATBEPKIAECHUE KAUECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEAECICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, HM3YyUYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, perieHHe
DKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metaey u  «Hemerambsy) ¢
co0roieHreM MpaBul 6€30MacHOro oOpallieHus ¢ BeUIeCTBaMH U Ja00paTOPHBIM
o0opynoBaHueM, (QOpMyIUpOBaTh LE€lb HCCIEAOBAaHUSA, INPEIACTaBIATh B



paznu4HON (GopMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTpaBUIa TOJb30BAHUS XHMUYECKON
nocynoi u jabopatopHbiM OOOpyAOBaHMEM, OOpalIeHHs C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIHSMHU IO BBHINOJHEHUIO JAaOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITEIbHOCTH B LENSAX COXPAHEHHUSI CBOETO 3JI0POBbs, OKPYKAIOUIEH MPUPOIHOU
cpeabl W JOCTHUXKEHHsS €€ YCTOMYMBOIO pAa3BHUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOI'O JEUCTBUSL HA YKUBBIC OPTAHU3MbI ONMPEACIEHHBIX HEOPTAHUYECKHUX
BEILIECTB, TOHMMas cMbIci noka3arens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMHUUYECKON MH(POpMAIINK B pa3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmanuu, IHTepHeT U apyrue), KpUTUIECKU
aHAIM3UPOBaTh XUMHUYECKYI0 MH(OpMaIuio, nepepadbaTbiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHnTpoJbHbIe IIpakTHYeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTrejibHbIE
padoThI padoTshI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYECKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 20 1 1
M. bytneposa
Hroro o pasneny 20
Pasznea 2. YrieBoaopoabl
IIpenenpHBIC YTIEBOAOPOALI — AJIKAHEI,
2.1 pet YIICBONOPOR 10 1 1
LUKJIOAJIKAHbI
HenpenenbHbie yrneBogOpOIbl: alKEHbI,
2.2 PeAt YIICBOAOPOA 22 1 1
aJIKaINEHBI, aJTKUHBI
2.3 Apomarndeckue yriieBo10po/ibl (apeHbl) 10 1 0
24 [IpupoiHBIE HICTOYHUKH YIIIEBOIOPOJIOB 5 0 0
' U X TiepepaboTKa
2.5 l"asioreHnpor3BOAHBIE YTIEBOAOPOIOB 7 0 0
Wroro no pazueny 55
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Crupter. @enon 16 1 0
KapOoHusbHbIE COSTUHEHUS: allbIEeT U IbI
3.2 P ! AETHA 22 1 3

1 KCTOHBI. Kap60HOBBIC KHCJIOTHEI.




Crnoxuble 3¢upbl. Kupsr

3.3 VriaeBonsl 10 1 1
Hroro mo pazueny 48
Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

4.1 ‘ Amunbsl. AMUHOKHUCIIOTEL. benku 20 1 ‘ 2
Wroro no pazueny 20
Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA

5.1 ‘ BricokoMonekynsipHbIe COSIMHEHHS 8 1 ‘ 2
Hroro mo pazueny 8

Pa3pnen 6. 3ammTa okpy:karome cpeabl OT BO3/IeiiCTBUS BPeIHbIX OPraHN4YecKuX BemecTB. O000meHue 3a Kype OPraHu4ecKoi Xum

6.1 XUMUYECKask IKOJIOTUSI B CUCTEME 3
' HKOJIOTMYECKUX HAYK.
6.2 O0600611eHrE 32 Kypc OpraHU4ecKon 5 1 1
XUMHH
Hroro 9
Pa3nen 7. **PesepBHOE BpeMs
**
7.1 PesepBHOoE Bpems 10
Hroro 10
OBLIEE KOJIMYECTBO YACOB I10 170 10 12

[NPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hemeramnbl 31
2.2 Meranbl 23 1
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Tema ypoka

Ne i/ Bcero

1 [Ipenmer u 3HaUEHHE OPraHUYECKON XUMHH, TIPEACTABICHUE O MHOTOO0Opa3Uy OPTaHUYECKUX COCTUHEHUH 1

5 DJEeKTPOHHOE CTPOECHUE aTOMa yriiepoa (OCHOBHOE U BO30YXIEHHOE COCTOSIHUA). BaneHTHbIe BO3MOXXHOCTH 1
aToMa yriepona

3 XUMHUYECKas CBsI3b B OPraHMUECKUX COCTUHEHUAX. MeXxaHU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBSI3U, CIOCOOBI 1
paspbiBa CBA3EH

4 Teopus crpoenus oprannueckux coequHenuii A. M. bytieposa 1

5 Bunsl n3omMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3(P(EKThI B MOJIEKYIaX OPraHUYECKUX 1
COETUHEHUN
[IpencraBnenue o knaccudukanuu u cucreMatrdeckas Homenkinatypa (IUPAC) opranndecknux BemecTs 1
Kinaccudukanms peakiyii B opraHu4ecKOi XUMHH
Cucremartu3zanus 1 0000IIeHNe 3HAHUH 110 TeMe

9 AJNKaHbI: TOMOJIOTUYECKUH P, 00ast popMyia, HOMEHKIATYpa U U30MEpHs, JIEKTPOHHOE U IPOCTPAHCTBEHHOE 1
CTPOEHHE MOJIEKYJ

10 Du3nyecKue 1 XMMUYECKHE CBOMCTBA AJIKAHOB

11 Haxoxnaenue ankanos B npupoze. CrocoObl Mony4eHus U IpUMEHEHUE alIKaHOB 1

12 [{uknoankansl: o61as GpopMyia, HOMEHKIATYpa U U30MepHs, 0OCOOEHHOCTH CTPOCHUS U XUMHUECKUX CBOMCTB, 1
COCOOBI OTYYEHHUSI U IPUMEHEHHE

13 Pemenue pacu€THbIX 3a7jau Ha OIpe/IeTICHHE MOJIEKYISIPHON (POPMYJIbI OPraHUYECKOTO BELIECTBA 110 MAaCCOBBIM 1
JI0JISIM aTOMOB 3JIEMEHTOB, BXOJIALINX B €ro cocraB. CrucremaTn3anus 1 00001IeHre 3HaHUH| TI0 TeMe

14 AJIKEHBI: TOMOJIOTHUYECKHH psill, 001mas popmyiia, HOMEHKIIATYpa, SIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE 1
Moiekynl. CTpyKTypHasi U LIUC-TPaHC-U30MEPHUS aTKEHOB

15 dusnueckre 1 XUMHUYECKHUE CBOMCTBA aJIKeHOB. 1IpaBuino MapkoBHMKOBa 1

16 CriocoObl MosTy4eHus U IpUMEHEHUE aJIKeHOB 1

17 IIpakTuyeckas padora Ne 1 mo teme "[lonydenue sTHiIeHa U U3y4EHHE €ro CBOHCTB" 1

18 Pemenue pacu€THBIX 3a7a4 HAa ONIPeIeNIEHNE MOJICKYJIIPHON (hOPMYJTBI OPTaHHYECKOTO BEIIECTBA 1




19

AJKasMeHBbl: CONMpPsHKEHHBIE, N30JIMPOBAaHHBIC, KyMYIHpoBaHHbIe. OCOOCHHOCTH AJIEKTPOHHOT'O CTPOSHUS

20 XHWMHYECKUE CBOMCTBA COMPSIKEHHBIX TUEHOB 1
21 CriocoObI osTyyeHHs 1 IPUMEHEHUE aJIKaHEeHOB

99 AJIKUHBI: TOMOJIOTHYECKUN psifl, oOmias popmysa, HOMEHKIIATYpa, SJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE 1

MOJIEKYI, (PU3UYECKHEe CBONCTBA
23 XUMUYeCKHEe CBOMCTBA AJIKUHOB 1
24 KauecTBeHHbBIE peakiiy Ha TPOMHYIO CBS3b 1
25 CriocoObl TOTy4eHHST ¥ IPUMEHEHUE AIKHHOB 1
26 Pemrenue 3amau: pacy€rel o ypaBHEHHIO XUMHUECKOW PEAKIINN 1
27 Cucremarusanus 1 0000IeHHE 3HAHUH 10 TEME 1
08 ApeHBI: TOMOJIOTHYECKHUH psif, o0mias Gopmysa, HOMEHKIATypa. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE 1
MOJIEKyJ1 O€H30J1a M TOIYO0JIa, UX (PU3HUECKUE CBOCTBA

29 XUMUYECKHE CBOMCTBA apPEHOB: PEAKIIMH 3aMEICHUS 1
30 XUMHUYECKUE CBOIICTBA apEHOB: PEAKIIMH PUCOCIMHEHNUS, OKHCICHNE TOMOJIOTOB OeH3071a 1
31 Oco0eHHOCTH XMMHUYECKUX CBOMCTB CTUPOJIA 1
32 Pemienue pacu€THbIX 3aJja4 Ha ONpeieeHne MOJIEKYIIpHON (OpMYIIbl OPraHMYECKOro BEIlecTBa 1
33 CriocoObI oTy4eHHst ¥ IPUMEHEHUE apEHOB 1
34 I'eHeTHueckas cBsI3b MEXKAY pa3IMYHBIMU KJIaCCaMM YTJIEBOJOPOI0B 1
35 Pacuérel mo ypaBHeHUsIM XuMU4ecKux peakiuid. Cucremaruszaius u 0000IIeHIe 3HaHUN 110 TEME 1
36 [Tpupoansiii ra3. IlonytHble HeTAHBIE Ta3bI 1
37 KameHHbI#1 yroib 1 NpoayKThI €ro nepepadoTKu 1
38 Hed1s 1 cniocoOsl e€ nepepadotku. [IpuMeHeHne Mpo1yKTOB epepaboTku HedTH 1
39 I'eneTrueckas CBsI3b MEXKAY Pa3IHIHBIMU KJIACCAMH YTIIEBOJAOPOIOB 1
40 ["anoreHonpou3BOIHBIE YTIIEBOOPOOB: AIEKTPOHHOE CTPOCHHUE; PEAKI[H 3aMEIIEeHUs rajloreHa 1
41 JlelicTBUe mIeNoUueH Ha TaloreHITPON3BOIHbIC. B3anMo ieiicTBe TUTaloreHaTKaHOB ¢ MAarHUEM U IIMHKOM 1
42 Cuctemaru3zanus 1 o0o01IeHue 3HaHui 1o pasaeny "YriieBo1opoisr" 1
43 Kontponbnas padota mo teme "YraeBogopoasr"” 1
44 IIpenensHble OJJHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKUA psiJl, 001as popmyiia, CTpOSHHE MOJIEKYJI, H30Mepus, 1




HOMEHKJIaTypa, KJacCupuKaims, GU3n4eckue CBOUCTBA

45 XWMHYECKUE CBOMCTBA MPEACITBHBIX OJJHOATOMHBIX CITHPTOB 1
46 CriocoOblI osTyyeHus 1 IPUMEHEHNE OJHOATOMHBIX CITIUPTOB 1
47 [IpocTteie aduphl: HOMEHKIATYpa U K30MEPHS, OCOOCHHOCTH (PU3NUYECKUX U XUMHUYECKHUX CBOMCTB 1
48 MHOroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb U TNIMIEPUH, X (PU3NYECKHE U XUMHUUECKUE CBOICTBA 1
49 CriocoObl TOTy4eHHUST ¥ IPUMEHEHUE MHOTOATOMHBIX CITUPTOB 1
50 deHoII: CTPOCHHE MOJIEKYITBI, (PU3UYECKHE CBOMCTBA. TOKCHYHOCTH (heHOoIa 1
o1 XuMu4eckue cBoiicTBa (heHoa 1
52 CrniocoOsl nostydeHus U npuMeHenue gpeHomna 1
53 [IpakTuyeckas pabora Ne 2. Pemmenue skcriepuMeHTaIbHBIX 3a1a4 1o TeMe "Crupthl 1 peHomb" 1
54 Cucremarusanus 1 0000IIeHHE 3HAHUH 10 TEME 1
55 ANBIIETUIBI M KETOHBI: 3JICKTPOHHOE CTPOCHHE KapOOHMIBHOM TPy, TOMOJIOTHYECKUE PsAbI, 00mas Gpopmyia, 1
M30MepHs 1 HOMEHKJIaTypa
56 Anbaerubl ¥ KeTOHBI: (PU3NYECKUE CBOMCTBA; PEAKIIMH MPUCOCTUHEHHS 1
57 Peakuuu okuciIeHHS M KQUECTBEHHbBIC PEAKIIUU AJIBJIETUIOB U KETOHOB 1
58 CrniocoObl osTy4eHHs allbJIETU0B U KETOHOB 1
59 OAHOOCHOBHBIE NpeiebHbIE KAPOOHOBBIE KMCIOTHI, 0COOEHHOCTH CTPOSHHS UX MOJIEKYJI 1
60 W3omepus 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX (PH3MUECKUE CBOICTBA 1
61 XUMHUYECKUE CBOICTBA MPeAeIbHBIX OJJHOOCHOBHBIX KApOOHOBBIX KHCIIOT 1
62 OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTH. MHOT00Opa3ue KapOOHOBBIX KUCIOT 1
63 Oco6eHHOCTH CBOMCTB: HEMPEACIbHBIX U ApOMAaTUYECKUX KapOOHOBBIX, AUKAPOOHOBBIX, THAPOKCUKAPOOHOBBIX 1
kuciaot. [IpeacraBureny BBICIIMX KapOOHOBBIX KUCIOT
64 [TonsiTHe 0 MPOU3BOAHBIX KAPOOHOBBIX KUCIOT 1
65 CriocoOblI 1osTyyeHHst ¥ IPUMEHEHNE KapOOHOBBIX KUCIOT 1
66 Crnoxxnbie 23(hUPBI: TOMOJIOTHYECKUH psijI, 001mas Gpopmyiia, n30Mepus 1 HOMEHKIIATypa 1
67 du3nyecKkue U XUMHUIECKHe CBOMCTBA 3(pupoB 1
68 Pemrenune pacu€THBIX 3a7a4: 0 YPaBHEHUIO XUMUYECKON PEaKINH, Ha OTPEIeIICHUE MOJICKYIISIPHON (OPMYITBI 1

OpraHn4€eCKOro BCIICCTBA




[TpakTuyeckas pabora Ne 3. Pemenne skcnepuMeHTaNbHbIX 3a1a4 1o TeMe "KapOoHoBbie KucnoTsl. CloKHbIE

69 s¢upsr" 1
70 Kupsr: ctpoenune, Gpu3ndeckue 1 XUMHIECKUE CBOMCTBA (THIPOIIU3) 1
71 OcoOeHHOCTH CBOWCTB JKUPOB, COJIEPKAIINX OCTATKU HETPEIEIbHBIX )KUPHBIX KUCIOT. JKupbl B mprpoie

79 MBpbL1a Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, MX Motoliee AelicTBue. [IoHATHE 0 CHHTeTHUECKUX MOIOIIUX 1

cpencrax (CMC)

73 I'eneTnueckas cBsi3b YIJI€BOJOPOJOB U KUCIOPOACOAEPKALIMX OPIraHUYECKHUX BEILIECTB 1
74 Pacuérel 10 ypaBHEHUAM XUMUYECKUX PEAKLIUI 1
75 Cucremarusanus 1 0000I€HHE 3HAHUH 10 TEME 1
76 OO01mmas xapakTeprcTHKa YTIECBOIOB U Kiaccu(PHUKAIHs YrieBOA0B (MOHO-, TU- U ITOJIACAXAPHUIBI) 1
77 Momnocaxapusl: GU3NYECKHE CBOMCTBA M HAXO0XKJICHHUE B IIPUPOJIC 1
78 [TpumMeHeHne TII0KO3bI, €€ 3HAYCHNE B )KU3HECSITEIIBHOCTA OPTaHu3Ma 1
79 Jucaxapuibl: caxapo3a, MajbTo3a U JlakTo3a. HaxoxaeHue B mpupoie ¥ IpUMEHeHHEe AUCaXxapuioB 1
80 [Tonucaxapupl: CTpOEHUE MAKPOMOJIEKYI, (PU3HUECKHUE U XUMUYECKUE CBOWCTBA, IPUMEHEHUE 1
81 [TonsiTre 06 UCKYCCTBEHHBIX BOJIOKHAX 1
82 Pemienue pacueTHbIX 3a7jay Ha ONpeieIeHUe JI0JIU BBIXOa MPOAYKTa PEaKkIMi OT TEOPETUYECKH BO3MOMXKHOTO 1
83 CucremaTu3aius 1 0000IIeHIe 3HAHUN TI0 pa3ey 1
84 KonrtponbHas padorta no reme "Kucnopoacoaepsxamiye opraHnuecKue coeinHeHus" 1
85 AMUHBI: KnaccuuKanms, CTpoeHUEe MOJIEKYJ, 001as Gopmyna, n3oMepusi, HOMEHKIATypa U pU3NYECKue CBOKWCTBA 1
86 XUMHUECKUE CBOICTBA an(aTHUECKUX aMUHOB 1
87 AHWIVH: CTpOEHHE aHIIINHA, 0COOEHHOCTH XMMHYECKIX CBOWCTB aHWJIMHA 1
88 CriocoOblI ostyyeHHst U IpUMEHEeHne anupaTHIeCKuX aMMHOB 1
89 AMUHOKHCIIOTHI: HOMEHKJIATypa U M30oMepHsi, Gpuzndeckue cBoucTBa. OTAETbHBIE MPEICTABUTEIH 0-aMIHOKHUCIIOT 1
90 XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT, UX OMOJIOrHYecKoe 3HaueHNue aMUHOKUCIOT. CHHTE3 U TUAPOIIU3 MENTHI0B 1
91 benku kak npupoHbIe TOTUMEPDI; CTPYKTYPHI OEJIKOB 1
92 XUMHUYECKHe CBOMCTBA OETKOB 1
93 A3oTcoeprkaIire TeTepoHKInIeckre coenHeH s HyKIIeMHOBBIE KHCIIOTHI: COCTaB, CTPOCHUE M OMOJIOTHUYECKast 1

poJib




[TpakTuyeckas pabora Ne 4. PemeHne skcriepuMeHTaIbHBIX 3a71a4 10 TeMe "A30TcoAeprKalie OpraHndecKue

94 | 1
COCTUHEHUS

95 [TpakTrueckas padota Ne 5. Pemenue sxkcriepuMeHTaIbHBIX 3a/1a4 110 TeMe ""Pacro3HaBaHue OpraHUuYeCKUX 1
coequHeHnn"

96 KontponbHas padota mo teme "A30Tconepikaiine OpraHnuaeckKiue CoeTuHeHus " 1

97 OCHOBHBIE TIOHATHSI XUMHH BBICOKOMOJICKYJISIPHBIX COSTMHEHUH M METOJIBI MX CHHTE3a —IOJIMMEpH3aIIUs 1 1
MOJIMKOHICHCAIIHS

98 [Tnactmaccel. YTunuzamus u nepepadoTKa IIacThKa 1

99 DnacToMephl: HATYpalbHBIM CHHTETHYECKHE Kayayku. Pe3nHa 1

100 Bonokna: HaTypanbHbIe, HICKYCCTBEHHBIE, CHHTeTHUecKHe. [lomumepsl criennaaibHOro Ha3HAYeHUS 1

101 [IpakTrueckas padota Ne 6. Perenue sxcrepuMeHTaIbHBIX 3a/1a4 110 TeMe ""Pacro3HaBaHue macTMace U BOJIOKOH" 1

102 O060061IeHre U cucTeMaTu3alus U3Y4eHHOT0 MaTepuaa o TeMe "BricokoMoneKynspHble coeinHeHus" 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

Ne
Tema ypoka Bcero
n/n

1 AtoMm. CocrtaB aTOMHBIX sjiep. XUMUYECKUN 31eMeHT. M30Tomb 1

2 CtpoeHue 37IeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YUCIIA 1

3 Krnaccudukanus XUMUYECKUX 3JIEMEHTOB (S-, pP-, d-, f-amemenThI) 1

4 Pacrnipenenenue 31eKTPOHOB [0 ATOMHBIM OpOUTAIISIM 1

3) DJNEeKTPOHHBIE KOH(PHUTYpaIlMA aTOMOB JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM COCTOSTHUH 1

6 DNEeKTPOHHBIC KOH(UTYpAIIH HOHOB. DIIEKTPOOTPHUIIATEITHHOCTh 1

7 [Tepuoanueckuii 3axon u [lepuoanueckas cuctema xumudeckux snemenToB [l. M. Menpaeneesa, cBs3b ¢ 1
COBpPEMEHHOM Teopueil CTPOCHHSI aTOMOB

3 3aKOHOMEPHOCTH N3MEHEHHS CBOMCTB XUMHUYECKUX IIEMEHTOB U 00pa3yeMbIX MMM POCTHIX U CJIOXHBIX BEIIECTB 1
0 TPYIIaM U NepruoiaMm

9 CucremaTu3aius 1 0000IIeHNEe 3HAHUH IO TEME 1

10 Buabl xumudeckoit cBsi3u. MexaHu3mbl 00pa3oBaHusl KOBAJIGHTHOM CBA3U. BogopoaHas cBsizb. MeXMOEKYISIpHBIS 1
B3aUMOJIEHCTBUS

11 BaneHTHOCTB ¥ BaJIeHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOH CTPYKTYPBI MOJIEKYJ C UX T€OMETPHUECKUM 1
CTPOCHUEM

12 IIpencraBneHns 0 KOMIUIEKCHBIX COSIMHEHMSIX: COCTaB U HOMEHKIIaTypa 1

13 BerecTBa MONEKYIISIpHOTO M HEMOJIEKYJISIPHOTO CTPOSHHSI. THITBI KPUCTAJUIMIECKUX PEIIETOK U CBOWCTBA BEUIECTB 1

14 ITonsaTue o nucnepcHbIX cucreMax. IIpeacraBienne o KOJUIOMAHBIX pacTBOPax 1

15 VcTrHHBIE pacTBOPHI: HACHIIEHHBIC M HEHACKHIIIIEHHBIE, pACTBOPUMOCTh. KpHcTamoruaparer 1

16 CriocoObl BbIpaXKeHUsI KOHIIEHTPALUU paCTBOPOB 1

17 Pemenue 3amau ¢ ucnosnib30BaHUEM MOHATHH ""MaccoBas 0JIs1 paCTBOPEHHOTO BemiecTBa", ""MoJsipHas 1
KOHLeHTpauus"

18 Krnaccudukanys u HOMEHKIIaTypa HEOPraHUYECKUX BELECTB 1




19 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0 TEME 1
20 Kontponbnas padota mo temam "Ctpoenue aroma. [lepuonnuecknii 3akon u [lepronnueckas cucteMa XUMHYECKUX 1
anemenToB /. 1. Menpneneesa", "Ctpoenue Bemectsa. MHOrooopasue BemiecT"
21 Krnaccudukanus XuMHuecKUX peakinii B HEOPraHMYECKOM U OpraHu4ecKoi XUMHUU. 3aKOH COXPAaHEHHS MacChl 1
BELIECTB; 3aKOH COXPaHEHUs U MPEBpAIleHUs YHEPTUH NPU XUMUYECKUX PEaKIUIX
22 TemnoBbie 3G GEKTh XUMUYECKUX peakuid. TepMoXxuMudeckne ypaBHeHUs 1
23 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX PEAKLIUNA U TEPMOXUMUYECKUM YPaBHEHHUSIM 1
24 CKOpOCTh XMMHUYECKOH peakinu, e€ 3aBUCUMOCTb OT Pa3INYHbIX (hakTopoB. Karaan3 u kaTaim3aTopbl 1
25 ['oMOreHHBIC M reTEPOreHHBIE PeaKITuU 1
26 [TpakTtruyeckas padora Ne 1 mo teme "Bimsinue paznuyHbix (HakTOpOB Ha CKOPOCTh XUMHUECKOW peakuu' 1
27 OO6paTtumbie U HEOOpaTUMBbIE peaklui. XUMHUECKOE paBHOBECHE 1
28 [TpakTryeckas padora Ne 2 o Teme "Biusinue pa3nuyHbiX (HakTOpOB Ha MOI0KEHUE XUMHUUECKOTO PaBHOBECHS " 1
29 DnexTponauTHyecKkas auccoruanus. CUibHbIE U caa0bie 37eKTpoauThl. CTENeHb TUCCOIMAIAN 1
30 Nonnoe npoussenenue Boasl. Cpeaa BOAHBIX pacTBOpOB. Bomopoansiit mokazatens (pH) pactBopa 1
31 IM'maponus coneit. Peakuyu, mpoTekaroye B pacTBOpax JIEKTPOJIUTOB 1
32 [TpakTryeckas padora Ne 3 mo teme "XHUMUYeCKHe PeaKklUU B paCTBOPAX 3JIEKTPOIUTOB" 1
33 OKHCIUTENTEHO-BOCCTAHOBHTEIBHBIC PEAKITHH. BaykHEHIIIE OKUCITUTETN U BOCCTAHOBUTEIH 1
34 MeTo/ 37IeKTPOHHOTO (3JEKTOHHO-HOHHOT0) OanaHca 1
35 DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB BEIIECTB 1
36 Perenue 3amay pa3nuyHbIX TUIIOB 1
37 Pemenwie 3a1a4 pa3TUvHBIX THIIOB 1
38 CucremaTu3aius 1 0000IIeHNe 3HaHUH 0 TeMe "XuMudeckue peakuuu" 1
39 KonTtponbHast pabora o Teme "XuMU4ecKkne peakiuu'’ 1
40 [Tonoxxenue HemetamioB B [lepuogudeckoii cucteme xumuieckux anneMeHnToB /I, M. MenaeneeBa u oco6eHHOCTH 1
CTpOCHHS BX aTOMOB. DH3MYecKkrne CBOMCTBA HEMETAIIOB
41 AnnoTponusi HeMeTauIoB (Ha IpuMepe KUCIopoia, cepsl, hocdopa u yraeposaa) 1




42 Bogopon: nonyuenue, pusndeckue u XuMuaeckue cBoicta. ['uapuapt 1

43 ["ayioreHsl: HaX0XICHUE B MPUPOJIE, CITOCOOBI TOydeHHUs, (PU3NUECKHEe U XUMUYECKUE CBOKWCTBA 1

44 l"anorenoBonopoabl. BaxkHelire KucaopoacoaepKaie COeJMHEHNS TAJIOTEHOB 1

45 JlabGopaTopHble ¥ MPOMBITIIECHHBIC CIIOCOOBI TIOyUeHUs TaloreHoB. [I[puMeHeHne TaloreHOB ¥ UX COSIMHEHUMA 1

46 [IpakTrueckas padota Ne 4. PereHue sKcriepuMeHTaIbHBIX 3a/1a4 110 Teme "I ajmorensr" 1

47 Kucnopon: nabopatopHble U TPOMBIIIICHHBIE CIIOCOOBI MOTy4YeHHs, ((PU3NYECKUe U XUMUYECKHE CBoicTBa. O30H. 1
IIpuMeHeHne Kucnopoaa u 030Ha

48 OKCuIbI M IEPOKCUIBI 1

49 Pemenwuie 3a1a4 pa3muIHBIX THIIOB 1

50 Cepa: HaXOXKJCHHE B TIPUPOJIC, CIIOCOOBI MOTyYeHUs, PU3HYECKIEC U XUMHUYECKUE CBOMCTBA 1

51 CepoBonopo1, CyabPUIbI 1

52 Kucnopoaconepxkaiue coeauaeHus cepbl. OcOOEHHOCTH CBOMCTB CEPHOM KUCIOTHI 1

53 [Ipaktrueckas padota Ne 5. Pemenue sxkcnepumMeHTanbHBIX 3a71a4 o TeMe "Cepa u e€ coequneHus” 1

54 A3OT: HaXOXJIeHUE B PUPOJIE, CIIOCOOBI MOIyUYeHHUs, GU3NUECKUE U XUMUYECKHE CBONCTBA. AMMUAK, HUTPUIBI 1

55 Kucnoponcoaepxamue coequaenus a3ora. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI 1

56 [IpuMeneHue a3ota u ero coeAMHEHUN. A30THBIE YI0OpEHUS 1

57 dochop: HaxOXKIEHHE B IPUPOE, CIOCOOBI MOTyUYeHHs, PU3NUecKre U XUMHUecKrue cBoiicTBa. Dochuasl u 1
dochun

58 Oxkcuabl hocdopa, pochopconepxarnire kuciaotsl. Conmu GocPopHOIt KUCTOTHI

59 [Tpumenenue dhocdopa u ero coenunenuit. ochopHeie ynodpeHus

60 [IpakTuueckas padora Ne 6. Pemenue skcriepuMeHTaNbHBIX 3a7a4 1o TeMe "A30T U ¢pocdop u ux coenuHeHus"

61 Yrinepoa: HaxoXkJIeHUE B MPUPOJE, aJUIOTPOIHBIE MoIu UKy, (PU3NIeCKre U XUMUYECKHUE CBOMCTRA, 1
MIPUMEHEHUE

62 Oxcun yrnepona(ll), oxcun yrnepona(lV), yronbpHast KUCIIOTa U €€ COMH

63 Pemrenue 3aa4 pa3imIHBIX THITOB

64 Kpemuuii: HaxoxJ1eHue B MPUPOJIE, CIIOCOOBI MOMyYeHUSs, PU3NUECKUE U XUMUYECKHE CBONCTBA




65 Oxcupn kpemuusi(1V), kpeMHueBasi KUCI0Ta, CUIIMKATHI 1

66 IIpumeHeHHe KpeMHUs U ero coeAuHeHuil. CTeks0, ero Nojay4eHue, BUJIbl CTeKIIa 1

67 Pemienue 3a1a4 pa3inyHbIX THIIOB 1

68 Cuctemaru3zanus u o0o0menue 3Hanui mo reme "Hemerassr" 1

69 Kontponbnas padota nmo teme "HemeTamibr" 1

70 AHanu3 pe3yiabTaToB KOHTPOJIBHOU PabOThI, KOPPEKLIKS OIIHOOK 1

7 ITonoxenue meramion B [lepuoanyeckoit cucreMe XMMUUYECKUX 3J1eMEHTOB. OCOOEHHOCTH CTPOEHHUS HJIEKTPOHHBIX 1
000J104eK aTOMOB METAJLJIOB

72 OO6mme ¢pusznyeckne CBOWCTBA METAIOB. [[puMeHeHne MEeTaIOB B OBITY M TEXHUKE 1

73 CmaBsl MeTauioB. Koppo3ust metanios 1

74 Pemenne 3ama4 pasnuyHbIX TUIIOB 1

75 DNEKTPOXUMHUYECKHUNA Psi/l HANpshKeHUH MeTaiioB. O01mye crnocoObl MOTyYeHUs] METaJIOB 1

76 Oo6mas xapakrepucTtrka MetayuioB |A-rpymmsr [leproanyeckoil cucTeMbl XMMUYECKUX JIeMeHTOB. Hatpwii u 1
KaJIMii: mosrydeHue, pu3nueckue U XMMU4ecK1e CBOMCTBA, TPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHEHUI

77 O6mas xapakrepuctuka MetayioB ||A-rpymmsr [lepronnyueckoil cucTeMbl XUMHYECKUX 2JIEMEHTOB. Maruwuii u 1
KaJIbIMIA: TIOJy4YeHne, pU3ruecKue 1 XUMHUIEeCKHEe CBOMCTBA, IPUMEHEHHE TIPOCTHIX BEIIECTB U MX COSAMHEHUI

78 JXKeéctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHuUs 1

79 AnroMuHU: noiay4yeHue, Gu3nueckue 1 XMMUYECKUe CBOMCTBA, IPUMEHEHUE 1

80 AmdorepHbIe CBOMCTBA OKCHA U THPOKCHIA ATFOMUHUS, THIPOKCOKOMIUIEKCHI aTFOMUHUS, UX IPUMEHEHHE 1

81 Pemrenue 3a1a4 pa3InyHbIX THIIOB 1

82 ITpakTruyeckas pabora Ne 7. Pemenue skcriepuMeHTaIbHBIX 3aj1a4 M0 TeMe "MeTasuibl IJIaBHBIX MoArpymn” 1

83 O6mas xapakTeprcThKa MeTamioB No6ouHbix noarpynn (b-rpymnmn) [leproandeckoii cucTeMbl XUMHUECKUX 1
3JIEMEHTOB

84 Pu3nyecKre 1 XMMHUYECKHE CBOMCTBA XpOMa U €r0 COCIMHEHHM, NX TPUMEHEHUE

85 Baxmueilimme coequHenus Mmapranna. [lepManranaT kainusi, €ro OKMCIUTEIbHbIE CBOMCTBA

86 duznyeckue U XMMHUYECKHE CBOICTBA Kene3a U ero coenuHeHui. [lonyyeHne u npruMeHeHue CIJIaBoB jKeJie3a




87 @u3nyecKue U XUMHYECKUE CBOMCTBA MEIU U €€ COCUHEHUN, X IPUMEHEHHUE 1
88 dusnueckue U XMMUYECKHE CBOWCTBA IMHKA M €T0 COSJAMHEHUI, UX MPUMEHEHHE. | HAPOKCOKOMILIEKCHI IITHKA 1
89 [TpakTuyeckas pabora Ne 8. Pemenne skcrepuMeHTaNbHbIX 3a1a4 1o TeMe "MeTtamisl moOoYHbIX moarpymm" 1
90 Pemienue 3a1a4 pa3inyHbIX THIIOB 1
91 O06001IeHre 1 cucTeMaTH3aIKs U3YYeHHOT0 MaTepuaia mo reme "Meramib" 1
92 KonTpomnpHas pabora o Teme "MeTtamibr" 1
93 AHanu3 pe3yabTaTOB KOHTPOJIBHOMN pabOThI, KOPPEKIHS OIIHO0K 1
94 Poins XxuMum B oOecrieueHIH yCTOMYMBOTO Pa3BUTHS YejoBedecTBa. [[oHsATHE 0 HAYYHBIX METOAAX HCCIICOBAHUS 1
BEIIECTB
95 Hay4Hble NIPUHIIUIIBI OPraHU3aIMH XUMHYECKOTO IPOU3BOICTBA. [IpOMBINIIICHHBIE CIIOCOOBI MTOTyYCHHS 1
Ba)XHEUIIIMX BEILECTB
96 XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOMIEH Cpebl U €T0 IMOCIICICTBUS 1
97 XuMHS ¥ 3J0pOBbE YeJIOBEKa. JIekapCcTBEHHBIE CPEICTBA 1
98 Xumus munu. Poiab xuMuu B 00ecrieueHnH MUIIEBONH O€30IIaCHOCTH 1
99 Kocmernueckue u mapdromepHbie cpecTBa. berToBas Xumust 1
100 XuMUs B CTPOUTENbCTBE. BaxkHelilne cTpouTenbHble U KOHCTPYKIIMOHHBIE MaTEePHUAIIBI 1
101 XuMus B ceIbCKOM X03siiicTBe. OpraHndeckue 1 MUHEpaJibHbIE y100peHus 1
102 CucremaTu3aius 1 0000IIeHHE 3HAHUN TI0 TeMe 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus. 10 knace.Yrnyonennsiii ypoBenb/Ky3nernosa H.E.,I'apa H.H.,TutoBa
.M.

Xumus, 11 knacc. Yroyonennsiii ypoBenb/ Kysunernosa H.E., Jlutsunosa T.H.,
JIéskun A.H.).

Xumus, 10 knacc.3apaunnk/Kysnenosa H.E., Jleskun A.H.

Xumus, 11 knacc. 3apaunuk/Ky3uenosa H.E., Jleskun A.H., [llatano M.A.

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

Xumus. 10 knacc.YrinyoneHHsll ypoBeHb/MeToaudeckoe nocooue/Kysnemnona
H.E..,I'apa H.H.,TutoBa .M.

Xumus. 11 knace.YraoyOnenHsiil ypoeHs/Meroanueckoe nocodue/Kysnenona

H.E., JIutBunosa T.H., JIéBkun A.H.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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