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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpelHero ooOmero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrPaMMBl CpeaHero ooOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX ToyNokKeHu «Ctparerun pa3BUTHS BocOouTaHud B Poccuiickoit
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopsokenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUSI U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YPOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o0mieo0pa3oBaTelbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHI
YeJl0OBeKa, a TakKKe OKOJOTHYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanmusyercss xXuMmMuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YPOBHE CPEIHET0 O0IIero oOpa3oBaHUs CPeCTBaAMU Yy4EOHOTO
npeaMera «XUMHSD», COJIEp)KaHUE M IOCTPOCHHE KOTOPOrO ONpENESIEHbl B
nmporpaMme N0 XHMHUU C YYETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1efaed W MPUHLMIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IMBMJIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHKE PALIMOHAIBLHOTO HAYYHOTO MBILICHHUS,
B CO3/IaHHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpPoe (POpPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MMPA, OCO3HAHUSA B3aUMOCBS3U MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTMU IPUMEHEHUSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHLUUIIAMUA CPEJHEr0 OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YECHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOoOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOUEHHUA B JKU3Hb COLUYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChl —
«Opranuveckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P’KaHHsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKou Xumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW IPU HW3yYECHUH
npeaMera 00ecrnedyrBaeT BO3MOXKHOCTb PACCMOTPEHHMsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OONIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOI'O TOJXOJa K U3yYeHHI0 ydyeOHOro marepuana U 0O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUH Ha  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCMYECKON TEOPUU CTPOEHHUS OPraHUYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCTaBlICHU O cTpoeHuHu BemecTB. CBeleHHs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHudeckod XUMHM IIOJy4arOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEAICTABICHUS] O XUMUYECKOM CBS3M, KIacCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKLUU.

[Ton HOBBIM yriOM 3peHHs B mOpeamere «XUMHUS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD) OOyYarolMMCsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX MO3HUIIHM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o0mIaroIiei 10 0OBACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, d TAKXKE O XUMUYECKHUX PEAKLUMX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSX IIpOTeKaHus jonosiHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMH HayKaMH, PacKpbIBalOT €€ POJIb B IIO3HABATEIBHOM M IPAKTHYECKOU
JESTEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBa)XKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUUYECKH OCMBICIMBATh MH(OpPMAIUIO0 U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS  M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCSd MHPOBO33PEHUYECKOW OCHOBBI JJIi MOHUMAaHUS
bunocockux uaeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHMYECKOro H
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM >SKCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYMI MEXKIQYy HOBbIMM (haKTaMHM M  TEOPETUUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUYECKUX MpodiieMm, a
Takke MpodJieM cOepeKeHUsl YIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4YaromMxcs MNPHUHATHIE MNPOrpaMMOM IO XUMHUHU MOAXOAbl K OIpPEAeSICHUIO
CONlEp)KaHUSI M TMOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBUI, UMEIONMX 0a30Boe 3HAUYCHHE JJIs
pa3IMyYHBIX BHJIOB JCSATENBHOCTH: pEUIeHHs NpoOsieM, MOWCKa, aHalu3a u
00paboTku nHpOpMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPE/eIICHUN
COJIEpKATEeNIbHOM XapaKTEpUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPHU3HAETCS (OPMUPOBAHUE OCHOB
XUMHYECKOM HAayKd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIeW W3y4eHUs
IIPEMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TVIABHBIMH LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistroTCA:

o (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUHW Kak  BaKHEHIICH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIE MOHATHUS, (PYyH/IAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C UCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHS;

e (opMupoBaHUE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS
BEUIECTB M XUMHYECKHX peakUuuid, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B PUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO JSKCIIEPUMEHTa, COOJIOACHUEM  IpaBUIl
0e30MacHOro o0paIieHus ¢ BEIIeCTBAMM.

Hapsigy ¢ aTum, conepkaTelbHasi XapaKTepUCTUKA LeJIel U 3a/1ad U3yYeHUs
IpeaIMeTa B IPOrpamMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NIPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJblleld CTeNeHH OTAAETCS  MpeArnovTeHue
MPaKTUYECKONH KOMIIOHEHTE COJEp)KaHUs OOy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHU3aluy, BJIaJCIOIIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M C ATUM TpU U3Y4YEHUM NpeaMera «XHUMHs» JTOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAKUE LIETU U 3a]a4H, KaK:

ajanrtanusi 00yJaromMXcsl K yCJIOBUSIM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHue |y OOy4arOUIMXCS  KJIIOYEBBIX  HABBIKOB  (KIFOUEBBIX
KOMIIETEHLIMI), HMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE [UIsl DPa3jIM4HbIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00padOTKu MHQPOpMALUH,
HEOOXOAMMBIX [JIsi TPUOOPETEHUsi OmbITa JESTENBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB U XUMHUYECKHX
IPOLIECCOB HAa OPTraHU3M YE€JIOBEKA U IPUPOIHYIO CPELLY;



pa3BUTHE TO3HABATEIHLHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOIH30BAThH
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJECHUU XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBIEHHOCTH XUMHUU, €€ BAXXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BaHUS, TIOTIOTHEHUS SHEPTETUIECKIX PECYPCOB U
COXPAaHEHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOUIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPUOOPETEHHS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHSITHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX ¢ XUMUYCCKUMH SBIICHUSIMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-Hay4YHbIC
MPEAMETHD.

OO11ee YncaIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oobmiero oopazoBaHusi, cocrabisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKMX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COECUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o KinaccU(puKaMKM opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTAaBUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpPUMEHTAIBHBIE METOJbl M3YYEHMsI BEIIECTB M HMX IPEBpALICHUIL:
O3HAKOMJIEHHME C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAILCHUIO0 OPraHUYECKUX BEIIECTB
Py HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MertaH u 3TaH —
NpOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHusT M TOPEHHUs), HAXOXKACHWE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKHUM psii. DTUJIEH U MPOMUIIEH —
NpPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUECKHME U XUMHUYECKHME CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytaguen-1,3: cTpoeHue, BakHEUIINeE
XUMUYECKUE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINNA TMpEeACTaBUTENb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaKlMK TUAPUPOBAHUS, raJOTEHUPOBAHUS, TUAPATALINH,
TOPEHMUSI), IOJTYUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu rajoreHMpOBaHHUSI U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XUMUueckue  ceolcmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NONYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxknenue. CrocoObl nepepaboTku HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHME C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoOIEIMpPOBAaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
TaJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKONW PabOThI: MOMYYCHHE STUIICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHpie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaepskamue oprann4ecKue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOEHHUE,
¢usznyeckue U XHMMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMHU MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHEe MEeTaHOJIa M 3TaHOJIa HA OPTraHK3M YellOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJUKOIb W  TIIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHUE CO MIEIIOYHBIMU
MeTaJlJIJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenne rauuepruHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKMEe W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue Gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAETHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH), OJyUYeHHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHE, (PU3HUeCKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIy4eHne U IPUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIOT. Mbla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [lpumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  coctaB, KjiacCH(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), oxucienne ammuayHbIM pactBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunre3. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak NpupojHbie nmoiuMepbl. CTpoeHue Kpaxmaia H
neunono3bl.  Pu3nueckue U XHUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
IPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, Kau€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaToMHbBIX CHOUPTOB (B3aUMOJEHCTBUE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aummomeicTBHE Kpaxmana C HOJOM),
IIPOBEICHHUE NMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM MTPOIYKTOB PEAKILIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMyeckue coeauHeHus. dusnueckue
YU XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHUYECKHE CBOMCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
HaOJI0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS]

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3AIIUS U MOJTUKOHIECHCAIHS.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLCHUNA:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOIb30BAHHE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHHA, TaK U TOHITHH, SBJISIOIIMUXCS CUCTEMHBIMHU ISl OTAEIBbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHsl, aHaIu3, CUHTE3, Kiaccuukaius, nepuoIndHOCTb, HaOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3NUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOJIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbI€, TOILUIMBO,
pECYpCHI.

TexHonorus: MNHILEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MUTaHUS,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHUX BOJIOKOH.

11 KVIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI XUMHHU

XuMUYecKuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAS
000JI0YKa. DHEPreTUYeCKre YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTANIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalKs aTOMOB.

[Tepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKOoHA U [lepnoanyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsipHas W TMOJSpHAsi, UOHHAsA, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJEHTHOM XHWMHUYECKOW CBSI3U (OOMEHHBI W JIOHOPHO-
akuentopHsiii). BomopogHas cBs3b. BalleHTHOCTB. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHnsa. IOHbI: KATUOHBI U AaHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTne O OucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHUM. Howmenxkiarypa
HEOPraHUYECKHX BeIIEeCTB. [eHeTuueckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusa. Kimaccupukanmss  XUMHUECKMX — peakiuil B
HEOPraHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPALICHUS SHEPTUHU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tadiaui «Ileproguyeckas cucrema XuMuIeckux sjaementos 1. U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUH HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOUN pEaKIum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThl, PACU€Thl C HCIOJB30BAHUEM IIOHATHS «MACCOBas
JIOJISI BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilonoxxkenne HemetraiuioB B llepuoaumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
®u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoa, cephl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAJJIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHs)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIUIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnoB B llepuonnueckon cucremMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guizndeckue coiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEHIMX METAUIOB (HATPHUH, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUHN.

OOmue cnocoObl moayuyeHus: MeTaioB. [IpumeHeHne MeTauioB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKINMH «MeTauibl U CIUIaBbl», O00pa3lloB HEMETAJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIeHHEe M OIMCAaHWE JIEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IIeJI0Yei, KaYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacuétpl mMaccel BellecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMun B 00€CIEUEHUM IKOJIOTUYECKOM, PHEPreTUUeCKON W MHUILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BAXKHEUIIME CTPOUTEILHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTEpHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE W MHUHEPAJIbHbIC
yI00peHwUs.

XuMmus M 3J0pOBbE YEJIOBEKA: IpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO MCIOJIL30BaHUs MpernapaToB OBITOBOM XUMUU
B NOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeaMETHBIX  CBS3ed Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKorl xuMuM B 11 Kijlacce OCyIIECTBISETCS Yepe3 MCIOJIb30BaHUE KaK
OOlIMX EeCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, UBMEPEHUE, SIBIICHHE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKHUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC MCKOTIAeMbIE, TOTLIIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsl, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUATIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIICHHOCTh,  (hapMarleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarOIIMMHUCSL TMPOTPAaMM CpPEIHEro OOLIEero o0pa3oBaHusl (JMYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO OOIIero
00pa3oBaHus SIBJSIETCA CUCTEMHO-AESATEIbHOCTHBIN TTOAXOI.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHHUS MpeaMeTa «XHMHSI» Ha YpPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCHUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

HaJIM4KMe MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUMN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
1EJIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTra «XUMHsS» JOCTUTaroTCs B
CANMHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeasaMyd POCCHMCKOro TpakJAaHCKOTO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMU U TIpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
O0yJaroIIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[103HABATEILHOW M TMPAKTUYECKOW JESATEITbHOCTH
00y4Yaromuxcsl Mo peaan3alui IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M TMPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN YyYE€OHBIX M MO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M MPUHUMATb MOTHUBBI, HAaMEPEHUs, JIOTUKY H
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XKEHUsI K MPOIIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  SKCIEPUMEHTAJIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJla YUYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABAaTEIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBwil 0€30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYILOBOM JAEATEILHOCTH;

NOHUMAHUSl LEHHOCTH TPaBWJI HMHAUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B  y4e€OHO-MCCIIEI0BaTENbCKON
JESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHON HAapPaBIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudHOro Poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAECKTOPUHU
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKHU I1eJIeCO00pPa3HOro OTHOILIEHUS K NPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUS TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAaHUSA JOCTKEHUW XUMHH  JUIS
pelIeHUs] BOIIPOCOB PAlMOHAIIBHOI'O IPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTO MBILLICHUS, SKOJIOTMUYECKON KYJIbTYPHI,
OIIbITa JEATEITBHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COILMAIIBHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MIpeCTaBICHUS] 00 OKPYXKAIOIIEM MHPE KaK O €IMHCTBE MPHUPOJIBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKAEHHOCTH B  0COOOW 3HAYUMOCTHM XUMUU JJISI  COBPEMEHHOM
UUBUJIM3AUUM: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37aHNHM HOBOM 0a3bl MaTepUaIbLHOW KYJIbTYpHI, PEIICHUH TI100aIbHBIX TPOOIeM
YCTOMUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, JHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHECHHM, YMEHUS JIeJIaTh 00OCHOBAHHBIC 3aKTIOYCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMECIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

UHTEepeca K MO3HAHUIO M UCCIIEI0BATEIbCKON ESTEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENPEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3nyHbIX chepax npodhecCHoHATbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATDI

MeTtamnpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YIEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIE TOHSATHS, OTpa)Karollne
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOTI0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaIbHbIC Y4eOHBIC NeWCTBUs (TO3HABaTEIbHbIC, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOECHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKHE 3HAHUS M yYHHBEPCAIbHBIE Y4eOHBIE
JICVCTBYS B MIO3HABATEIBHOM U COIUAIBHON MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJIbHBIMHA yueOHbIMH MO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrH4YecKmne JeiCcTBUSI:

CaMOCTOSITeIbHO  (OPMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTaThl AEATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHWU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM M YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W IPOTUBOPEYHMS B paccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30OBHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, ypaBHEHHUE XHMHUYECKOU
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMM METOJIOB HAy4YHOTO TMO3HAHMS BEHIECTB U XUMHUYECKHUX
pEeaKLunii;

dbopMyIMpOBAThH MEJIN U 3a/1a4U UCCIIEIOBAHMSI, UCTIOJIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI N1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IMPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (popMyIupoBaTh
0000IIIEHUS U BBIBOBI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3ajay, IPUMEHEHHUIO Pa3IUYHBIX
METOJI0OB TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHGoOpMau (HAydHO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh MHPOPMALIMIO PA3IMYHBIX BUIOB U (HOpM
MpECTaBIICHUS, KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMALMK, HEOOXOAMMOW [UIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HMCIHOJB30BaHUS HMH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMM U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYI0  (GOpMy  TpEACTABICHUS
uHbopMaIluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAyyHBIM A3BIK B KadecTBE CpeAcTBa Mpu paboTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((u3nueckue u
MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgiajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH A€l CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poekTa U (OPMYyIUPOBATh BBIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHMS TO3UIMA B
X0J1e 00CYKJICHUSI 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTh, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOAMMOCTA KOPPEKTUPOBATH MpeAjaraéMblid  ajiroputM ACHCTBUH Mpu
BBIMIOJJTHEHUM Y4E€OHBIX U HCCIIEOBATEIbCKUX 3ajady, BbIOWpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4E€TOM TMOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NEATEIHHOCTH HAa OCHOBE CaMOaHaln3a
Y CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TIO3HAHHM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUIECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHYECKUMX  3HAHUM, KOTOpas  BKIIOYACT:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUI€HHAs), MOJb, MOJISIpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKenleT, (yHKUMOHAIbHAs TpYMIa,
panuKai, U30Mepusi, U30MEpbl, TOMOJIOTUYECKUN DAL, TOMOJIOTH, YITIEBOLOPOLBI,
KUCJIOPOJ U a30TCOAEpXKalMe COECIUHEHUs, MOHOMEp, IOJMUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOECHUS
oprannyeckux BemecTB A. M. ByTnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCIIOJIb30BAHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOMN AEATEIBHOCTH YEJIOBEKa;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HWCIIOJIb30BaTh COOTBETCTBYIOUIUE NMOHATHA IPHU
ONMCAHWU COCTaBa, CTPOCHHUS U IPEBPALIEHNN OPTAHUYECKUX COEAUHEHNN;

C(OPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHUUYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
bopMynl  OpraHMYECKHX BEIIECTB W ypPAaBHEHUH XMMHUYECKUX pEakKLui,
M3TOTAaBIMBATh MOJEIN MOJIEKYJ OPTaHWYECKUX BEILIECTB Ul WUIKOCTPALMU UX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIUBATh MPHUHA]JICKHOCTb HM3YyUEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIAcCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA M a30TcoJeprKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takkxe NpUBOAUTH TPUBHAIBHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEILIECTB (ITWIEH, INPONWIEH, alEeTUJIEH,
STUJICHTJIMKOJb, TIUUEPHUH, (eHOJ, (popMalbIeru, amerajibAerui, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJII0K034,
dpyKTO3a, KpaxMaJ, LeUIr0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPENCNSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCIMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranunueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPAa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AalCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTu1, MypaBbUHAsi M YKCYCHasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmas, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOJTHOTO
Chlpbs (HE(QTh, NTPHUPOAHBIM Ta3, Yroyib), CIOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WM MPOJIYKTa
peakiuu 10 H3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAaHWW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUM (HaOJIIOJeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIUPOBAHMUE),
UCIIOJb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOoCy/Iol U J1abOpaTOpHBIM O0OpPYJAOBAaHUEM, a TaK)Ke IMpaBwia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATH XUMHUYECKUU
AKCTIEPUMEHT (TIpEBpalIeHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUU, MOTYyUYECHUE
ATUJIEHA U W3Y4YEHHE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUHU OPraHUYECKHUX
BEI[ECTB, JCHATYypaIusi OCIKOB MPU HArpEeBaHWUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIAOOPATOPHBIM O0OpPYJOBAaHUEM, TPEACTABISATH PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3amucCH YPAaBHEHHM COOTBETCTBYIOIIHUX
peakuuii 1 GOPMYyITUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBA MacCOBOMU
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBUS Ha >KUBBIC OPTaHU3MBI OIPEHCIEHHBIX OPTaHMYECKHUX
BEIIeCTB, TOHUMasi cMbIca Tokasatens 11K, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPEJAOTBPAICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMHYCECKUX SBJICHUA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYy4aloOlIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy:.
11 KJIACC

[IpenMeTHBIe pe3ylabTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJU XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKITMOHAIBLHON TPaMOTHOCTH, HEOOXOAMMOM IS pEIICHHS TPAKTHYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATAIOIIME TOHATHUS (XUMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJIIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KOBaJIeHTHAs, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIBI  XUMHYECKUX  pPEaKIUi, PacTBOp, DJIEKTPOJMTHI, HEIIECKTPOIUTHI,
AJICKTPOJUTHYECKAST JTUCCOLIMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMUS MACCHI BEIECTB, 3aKOH COXPAaHCHUS U IMPEBPAILCHUS dYHEPTUHU
MpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIY4YeHUH U 0€30MMaCHOM MCIOJIb30BAHUM BAXKHEHIIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX IPEBPALICHUN;

C()OPMUPOBAHHOCTh YMEHUH HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH XHMMHUYECKUX  peakLui,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAaK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUIN ONPEIENSITh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PaA3IMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJUIMYECKAasi, BOJOPOHASA) B COCTUHEHUAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs ), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAENEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUI PACKPHIBATh CMBICI MIEPUOIUYECKOT0 3aKoHa /[,
W. MenaeneeBa u 1€MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa, MCHonb3ys MOHATHS «s-, p-, d-
DIIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHMW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
o nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

cOpMHPOBAHHOCTh YMEHUW  XapakTepus3oBaTh (OMHMCHIBATH)  OOIIME
XUMHYECKME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T€HETHUYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

C(OPMUPOBAHHOCTh YMEHHS KJIACCHU(PHUIMPOBATH XUMHUUYECKHE PEaKLIUU IO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENECHEH OKUCIEHMS AJIEMEHTOB, 0OpaTUMOCTH
pEeaKlHH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS PEAKIMA pa3IMUHbIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA,



c(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCT, YMEHHMM  pacCKpbhIBaTh  CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3au4HbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlIHero Bo3aeiictBus (npunHuun Jle Illarense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMHUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUsI CEPHOM KHUCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHHUW ra3oB
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WIH 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATh XUMHYECKHM
HKCIIEPUMEHT (pa3jioKEHUE MEePOKCHIa BOAOPOJAa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENEHUE CpEeapl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklvu,
peakiy MOHHOTO OOMEHAa, KauyeCTBEHHbIE pPEaKIMu Ha cyinbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPABWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIEHNH C BEIIECTBAMHU M JTAOOPATOPHBIM 00OpPYIOBaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBHIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbBIX HCTOYHHKOB (CpPEICTBa MacCOBOM
KOMMYHUKaIH, IHTEpHET U ApyTHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIE OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, MOHINMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocoObl YMEHBIICHUS |
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX H  CJIA0OBHIAIIMX OOYyYaroONIMXCs: YMEHHE HCII0JIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpaMMabl Bcero

Ne ni/m KonrtpoabHubie IIpakTHnyeckue

padoThI padoThI

Pa3nea 1. Teopernyeckue 0CHOBbI OPraHN4eCKOM XUMUH

[IpenMeTt opraHuYeCcKO XMMUU.
1.1 Teopust cTpoeHUsI OpraHUYECKUX 3

coequuenuit A. M. bytineposa

Uroro no pazueny 3

Pa3znen 2. YriaeBoaopoasl

21 [IpenenbHbIC YIIIEBOAOPOABI — )
aJIKaHBI

9 HenpenenbHbie yrieBogopoab: 6 1
AJIKEHBI, AJIKAJIMCHBI, AaJIKUHBI

2.3 ApomaTuieckue yrieBoAaopoabl 2

24 [IpupoHbIE HCTOYHUKHU 3 |
YTJIEBOJOPOOB M HX MepepaboTka

Hroro o pazneny 13

Pa3znen 3. Kuciiopoaconep:kaiiue opranu4eckue coeTuHeHHsI

3.1 Cnuptsl. ®enon 3
39 Anpaeruasl. KapOoHOBBIE 7 1
KUCTOThI. ClloKHBIE YPUPBI
33 YrieBoib 3 2
Hroro o pazneny 13

Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeMHeHUus

4.1 ‘ AMUHBI. AMUHOKHUCIIOTEL. beku 3 ‘

Hroro no pazneny 3
Paspen 5. BeicokoMoJIeKy A pHbIE COCIUHEHUSA

5.1 ‘ ITnactmaccel. Kayuykn. Bonokna 2 ‘

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 3 2




11 KIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

Ne n/mm Konrpouabnsie IIpakTnyeckue
HPOTPANME! Beero padoThI padoThI
Pa3nea 1. Teopernyeckue 0CHOBbI XMMHMH
CTpoeHue aToMOB.
[lepuoauueckuii 3aKOH U
1.1 [lepuoauueckas cucrema 3
XUMHYECKUX 3jieMeHToB 1. 1.
Menpeneena
12 CrpoeHnue BenecTna. 4
MHuoroo0pasue BemecTB
1.3 XHUMHYECKUE peaKIUU 6 1 1
Wroro no pazneny 13
Pasnen 2. Heoprannueckasi xumMmusi
2.1 Merauibl 1
2.2 Hewmerannsl 1 1
)3 CBs13b HEOPraHUYECKUX U )
OpTraHWYECKUX BEIIECTB
Hroro no paszneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XuMHUS U )KU3Hb
Hroro no pazneny
OBLIEE KOJIMYECTBO YACOB I10 34 ) 3

I[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

Kontpo
JIbHbIE
padoThI

HMpakTuy
ecKkmne
padoThI

[Ipenmer oprann4eckoi XumMuu, €€
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHHE

Teopus cTpoeHHsI OPraHMYECKUX COCIUHEHUN
A. M. bytnepoBa, €€ OCHOBHbIE MTOJIOKEHUS

[IpencraBnenue o kiaccupuKauu
opranuyeckux Beuects. HomeHnknarypa
(cuctematuyeckasl) U TpUBHAJIbHbIE HA3BaHUS
OpPraHUYECKUX BELIECTB

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHM
pAan

MeraH 1 3TaH — MPOCTEUIINE ITPEACTABUTENN
AJIKaHOB

AJNKeHBI: coCTaB U CTPOCHUC, CBOMCTBaA

DTWIIEH U TIPONUIIEH — MPOCTEHIIHe
MIPEICTABUTENH AJTKEHOB

[TpakTuueckas pabota Ne 1. «[lonydyenue
STUJIEHA U U3YUYEHHE €TO CBOMCTBY
Anxanuensl. byranuen-1,3 u MmetunOyraaues-
1,3. IlonyueHre CHHTETHYECKOTO KayuyKa U
pPE3UHBI

10

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHMUS,
TOMOJIOTMUECKUH psil. AUETHIIEH —
IPOCTEHIINI IPEICTABUTEND ATKUHOB

11

12

Brruncnenus no ypaBHEHHIO XUMHYECKOU
peakuuu

ApCHBIZ OCH30II U TOJIYOIJI. TOKCUYHOCTH ApCHOB

13

['eneTnveckas CBSI3b yrieBOJOPOIOB,
MPUHAJISKANTUX K PA3IMYHBIM KJlaccam

14

[IpupoaHbIE UCTOYHUKH YIJIEBOIOPOIOB:
NIPUPOIHBII Ta3 ¥ MOMYTHBIE HEQTSIHBIE Ta3bl,
He(Th M MPOAYKTHI €€ mepepadOTKH

15

IIpupoaHbIE HCTOYHUKH YIJIEBOIOPOIOB:




NPUPOIHBII ra3 ¥ MOMYTHBIC HEPTSIHBIE Ta3bl,
He(Th M MPOAYKTHI €€ mepepadOTKH

KonTponpHas padora mo pazaeny

16
«YTIIEeBOIOPOABD)

17 [IpenenbHble OJHOATOMHBIE CIIUPTHI: METAHOJI U
sTaHoi. BonopoaHas cBA3b

18 MHoOroaToMHbI€ CIIUPTHI: STUIECHIIIMKOIb U
IIIMLEPUH

19 DeHOI: CTPOCHHUE MOJICKYJIBI, PU3NICCKUE
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

20 Anbreruasl: GopMalbIETHA U alleTaIbJETU.
ArneroH

)1 OIHOOCHOBHEIE MTpEeNIbHBIC KapOOHOBBIE
KHCJIOTBI: MypaBbHUHAs M YKCYCHast

2 [IpakTuueckast padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIOTBD)

” CreapuHOBas U OJIEMHOBAsI KMCIIOTHI, KaK
NPEJCTaBUTENN BBICIINX KAPOOHOBBIX KHUCIOT

24 MBpb11a Kak coJId BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE NeUCTBUE
CrnosxHble 3(hUpbl KaK MPOU3BOAHbBIE

25 KapOOHOBBIX KUCIOT. [ UAPOIN3 CIOKHBIX
3¢upoB

2% Kupsr: ruaponus, npuMeHeHue, OnoJoruuecKas
POJIb KUPOB
VYrneBosl: cocTaB, KiaccH(pUKaIus.

27 Baxueiiiue npeactaBuTeNIN: TIII0K03a,
bpykTO3a, caxapo3a

)3 Kpaxman u nemironosa kak npupoaHbie
MOJIUMEPBI
KonTtponbHast pabota no pazaeny

29 «Kucnopoacoaepxaiine opraHuueckre
coenuHeHus»/ Beepoccuiickas mpoBepovHas
pabora
OO01mast XxapakTepHUCTHKA a30TCOACPIKALIIX

30 OpraHu4ecKux coenuHeHuii / Beepoccuiickas
mpoBepovHas paboTa

31 AMWHBI: METWJIAMUH U aHUJIUH

1 AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE

OpTraHU4Y€CKUC COCAUHCHUA, UX OHOJIOTUYECKOE




3HA4YCHHC. HCHTI/I,Z[I)I. benkn xax IIPpUPOIHBIC
BBICOKOMOIJICKYJIIAPHBIC COCAUHCHUA

33

34

OCHOBHBIE TTOHATHS XUMHUHU

1
BBICOKOMOJICKYJIAPHBIX COCAMHCHUU
OcCHOBHBIE METOJbI CUHTE3a
BBICOKOMOIJICKYJIAPHBIX CO@ﬂHHCHHﬁ. 1

[ImacTMacchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

Ne
n/n

Koaun4gecTBO 4acoB

Tema ypoka
Bcero

Kontpo
JIbHbIE
padoThI

HMpakTuy
ecKkmne
padoThI

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypanus aTOMOB

ITepnoanueckuii 3akoH u Ilepnonnueckas
crucTemMa XuMudeckux annemeHToB /1. U.
MeneneeBa, ux CBsI3b C COBPEMEHHOM TEOPUEH
CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB

XUMHUUYECKHX 3JIEMEHTOB U UX COEAMHEHUH 1O

rpynmnam u nepuojam. 3HaueHue 1
NEPUOANYECKOI0 3aKOHA U CUCTEMbl XUMHUYECKHUX
anemeHToB J[.M. MenzeneeBa B pa3BUTHH HAYKH

Crpoenue BeniecTBa. XMMHUUYECKast CBA3b, €€
BU/IbI; MEXaHU3MBbI 00pa30BaHMS KOBAJICHTHOM 1
cBs3u. BogopoaHas cBsizb

BasieHTHOCTB. DIIEKTPOOTPULIATETEHOCTD.

Crenens okucienus. BemnjectBa MoJIeKyIsspHOTO 1
Y HEMOJIEKYJISIPHOTO CTPOEHUS

ITonsitue o gucnepcHbIX cucteMax. CTUHHBIE U

KOJUIOUAHBIC PACTBOPHI. MaccoBas mois 1
BCIIIECCTBA B paCTBOPC

Knaccudukanmst 1 HOMeHKIIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPTraHMYECKHUX BEIIECTB, PA3JINYHbBIX
KJIaCCOB

Knaccudukanus XuMHUECKUX peaklui B

HEOPraHWYECKON U OpPraHU4eCKOM XUMHH. 3aKOH
COXPAHEHHsI MACCHI BELIECTB; 3aKOH COXPAaHEHUs 1
Y TIPEBpAIICHUS SHEPTUU MPU XUMUYECKUX

peaxkuusax

Cxopoctb peakuuu. OOpaTMbIC PEaKIIUH.
XUMHUYECKOE pAaBHOBECHE

10

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3NIuYHbBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON 1
peaKuun»

11

DnekTponuTrueckas auccounanus. [lonstue o 1




BOZI0OpoAHOM Moka3zatene (pH) pactBopa.
Peakiiun nonHoro oomena. I'uaponus
OpPraHWYECKUX U HEOPTraHUYECKUX BEIICCTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUHU.
[TonsaTue 006 31EeKTPOIIHM3E PacIIaBOB U
pacTBOpPOB cojie

13

14

15

KonTponpHas padora mo pazaeny
«TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHN»

Mertamibl, ux nojoxenue B [leproguueckoit
cUCcTeMe XUMHUeCKuX dnemenToB /1. 1.
MeHneneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB.
OO6mue ¢pu3nyecKre CBOMCTBA METAIIOB

CruiaBbl METaJUIOB. DIIEKTPOXUMUYECKHUM Pl
HANPSDKEHUN METaJlIOB

16

XUMHYECKHE CBOUCTBA BaKHEHUIIINX METAJIOB
(HaTpuii, KaJIM, KaJbLUNA, MarHui, AIIOMUHUN) U
UX COEOUHEHUN

17

18

XHWMHUYECKUE CBOMCTBA XPOMA, MEIU U UX
COeTMHEHNN

XHUMHYECKHE CBOMCTBA IIMHKA, JKele3a U UX
COEeIMHEHUN

19

[IpakTuueckas pabora Ne 2. "Pemnienue
9KCHEPUMEHTAIbHBIX 33134 110 TeEME
«Meramas»"

20

Hewmeramnsl, ux nonoxenue B Ileprnoanueckon
CHUCTEME XUMMUYECKUX A1eMeHToB /[]. U.
MeHnneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB

21

22

du3nyecKue CBOMCTBa HEMETAIIOB. AJTOTPOTHS
HEMETaJUI0B (Ha MpuMepe KUCIIOpOo/Ia, CephI,
dbocdopa u yriaeposa)

XVMHUYECKUE CBOWMCTBA TAIOTEHOB, CEPBI U UX
COCIMHEHU I

23

XuMHYecKue cBOWCTBa a3oTa, pocopa u ux
COEeTUHEHUN

24

XUMHYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U HX
COECTMHEHNN

25

[IprMeHeHre Ba)KHEMIINX HEMETAJUIOB U UX
COCIMHEHUI

26

O0001eHre 1 cUcTEMAaTU3ALNS 3HAHUI 110 TEME
«Hemertaiuibl». BerauciaeHnus no ypaBHEHUAM
XUMHUYECKHUX PEAKINA U TEePMOXUMHUYECKUE




pacuEThl

[Ipaktuyeckas padora Ne 3. «Pemenune

27 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Hemeramnsl"»

78 KoHTposbHast pabota 1o Temam «MeTaibl» 1
«HemeTamibely

29 Heoprannueckne u opraHM4ecKue KUCIOTHI.
Heopranuueckue u OpraHM4ecKue OCHOBAHHS
AMdoTepHbIC HEOPTaHUYECKHUE U OPTaHNYSCKHE

30 coenuHeHus. [ 'eHeTHYeCKas CBI3b
HEOPTraHWYECKUX U OPraHUYECKUX BEIICCTB
Ponp xumuu B o0ecrieueHHN SKOIOTHYECKOH,

31 YHEPreTUYECKON U MUIIEBON O€30MacHOCTH,
Pa3BUTHH MEIUITHBI
[TpencraBienust 06 00X HAYYHBIX MTPUHIIAIIAX

32 MPOMBILIUIEHHOTO MOJYyYEHHUs BaXKHEUIIINX
BEIIECTB

33 UYenoBek B MUpPE BEILLIECTB U MaTEPHAIIOB

34 XHMHSA U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBbI OPraHN4ECKOW XUMHUU

ChopmupoBaHHOCTH TPEACTABICHUNH O XUMHUYECKOW COCTABIISIFOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XHMHUU B TIO3HAHUU
SBJIGHUHA TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOTUMOU IS
pelieHus TPAKTUYECKUX 3a7ad U DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOMN cpesie

1.2

Brnanenue cucremMoil XUMHUYECKUMX 3HAHMH, KOTOpas BKIIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOISPHBIA OOBEM, YIJIEpOAHBIN CKeleT,
(byHKIMOHANBHAS ~ TPYIa,  pajguKall, U30MepHs, HU30MEPBHI,
TOMOJIOTUYECKUN PN, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAMHEHMs, OMOJOTMYECKH AaKTHUBHBIC BEIECTBA
(yrmeBompl, KMpBI, OENIKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHHUs); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHUsI opranuueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DAKTOJIOTHYECKHE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, IIOJYYCHUH U OE€30MacHOM
WCTIONB30BAaHUHM BAKHEHIIMX HEOPTaHMYECKHMX W  OPTaHMYeCKHX

BCIICCTB B 6LITy )51 npaKanecxoﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

ChopMupoBaHHOCTh YMEHHMHM BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHABIMBAaTbL WX  B3aUMOCBS3b,  HCIIOJIbL30BATh
COOTBETCTBYIOIIME IOHATUS IIPU OINKMCAHUM COCTaBa, CTPOCHUS U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJNB30BATh XUMHUYECKYIO CHMBOIUKY
JUISE  COCTaBJICHHSI MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHOW) ¢GOpMYJ OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHUYCCKUX peaKHHﬁ, HU3TrO0TaBJIMBATh MOJCIIN MOJICKYJI OPTraHUYCCKUX
BCIICCTB JIs1 WJUINOCTpAlMU HUX XUMHUYCCKOIO W MPOCTPAHCTBCHHOI'O

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHUH  yCTaHABIMBATh  IPHHAJJICKHOCTD
U3Y4YEHHBIX OPraHMYECKMX BELIECTB II0 MX COCTaBy M CTPOCHHIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIOPOJIT M a30TCOJEpKAIINE COCOUHEHHUs, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMs), JaBaTb UM  Ha3BaHUi [0  CHCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopMUpOBaHHOCTE YMEHUS ONPEACIATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COSAMHEHUSX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHHUS  TEOPUH
CTpoeHHusi opranudeckux BeuiectB A.M. BbytnepoBa 11t 00bsCHEHUS
3aBUCHMOCTH CBOMCTB BEILECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXpPAaHCHUSA MACChl BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM . BI)ICOKOMOJICKYJISIpHI)IC COCAUHCHU A

CdopmupoBaHHOCTh yMEHUN NPUBOAUTH TPUBMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, IPONWIEH, AalleTUJIEH,
STWJICHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIeruf,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (pPyKTO3a, Kpaxmal, IeJUIr103a,

TJIALKH)

2.2

CdopmMHpoBaHHOCTh YMEHHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3nMYecKne W XUMHUYECKHE CBOWCTBA TUIMYHBIX MPECTABUTENEH
pPa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, metunOyramuen-1,3, OGenzodn,
METaHOJ, 3TAHOJ, ATUJICHTJUKOJb, TJIHIEPUH, (EHOJI, aleTalbIeruI,
MypaBbHHAsS M YKCYCHasi KHCJIOTHI, TJIFOKO3a, KpaxMaj, IeJUTI0JI03a,

AMHUHOYKCYCHas KI/ICHOTa)

23

ChopMHUpPOBAaHHOCTh YMEHUSI WIUTIOCTPUPOBATH TEHETUUYECKYIO CBSI3b
MEXKIY  TUIHWYHBIMM  NPEACTABUTEIISIMM  PA3JIMYHBIX  KIIACCOB
OPraHNYeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX

peakuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyIT

24

CdopMupoBaHHOCTH yMEHUS XapaKkTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, YroJib), CIIOCOOBI UX

nepepaboTKU U MPAKTHUECKOE IPUMEHEHHE MPOIYKTOB MepepaboTKU

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCT YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAax HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX SBIICHUH (HaONOEeHUE, W3MEpEeHHeE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUS I NPUHATHS PEHIeHUH B KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMM COONIIO/IaTh TpaBUia IOJB30BaHUS
XUMHUYECKON Mocynoil u 1abopaTOpHbIM 00OpYIOBaHHEM, a TaKKe
npaBujia oOpalieHus: ¢ BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

33

CdopMupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIIOJHATh XHMHUECKUAN
AKCIIEPUMEHT (MIPEeBpaICHIS] OPraHMYECKUX BEIIECTB IIPH HAarpeBaHUH,
MOJIyYEHUE 3TUJICHA U U3YUYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpraHWYECKUX BEIIECTB, JICHATypamus OEIKOB TMPU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKU
0e30MacHOCTH TpU OOpalleHUH C BEIIeCTBAMU U J1a0OpaTOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhbTaTOB

3.4

3.5

CpopMHUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIUYECTBA UCXOHOTO BEIIECTBA WM
MPOJYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUH)

CdopmupoBaHHOCTH yYMEHUMI KPUTUYECKU aHAIM3UPOBATh
XUMHUYECKYI0 HWH(}OpMAIMIo, TOJYy9aeMyl M3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

CpopMHUpOBAaHHOCT, yMEHHH COOJIO/AaTh TpaBUjIa JKOJOTHYECKU
1enecoo0pa3Horo MoBeNEHUs B OBITY U TPYIOBOHM NEATEIbHOCTH B
LEISIX COXPAaHEHHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH NPUPOTHOU
Cpeabl, OCO3HaBaTh OMACHOCTb BO3JCHCTBUS Ha KHMBBIE OPTraHU3MBI
onpeAeNEéHHbIX OPraHUYeCKUX BEIIECTB, OHUMas CMBICI TOKa3aTess
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
MpUMEpax CIOCOObl YMEHBIIEHUS M MPEJOTBPALCHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NpoBepsieMoOro

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbl CpeIHEro 001ero 00pa3oBaHus




pe3yjabTara

1

1.1

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoil XMMHMYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOUINE  TMOHATUS  (XUMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMa, S-, p-, d-3IIEKTPOHHBIE OPOUTAII! AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKHCJICHHS, XMMUYECKas CBA3b, MOJIb, MOJISIpHas Macca, MOJIIPHBIN
00bEM, KpUCTAJUIMYEcKas pemérka, TUIbl XUMHYECKUX peakUuui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peakiuu HOHHOrO OOMEHa), pacTBOP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIUTUYECKAs  JTUCCOIMALMS, OKHUCIHUTENb, BOCCTAHOBUTEINb,
CKOpPOCTh XMMHUYECKON pEaKlUd, XUMHUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUSl DIEKTPOIUTHUECKON aucconuanuu, [lepuogumdeckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (PAaKTOJOTHUECKUE CBEJICHHS O CBOWCTBAX,
COCTaBe, MONYyYeHMH U O€30MacCHOM HCIOJIb30BAHUU BaKHEUIIHMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKaA

1.2

CdopMHpOBaHHOCTh yYMEHHUU BBISBISATH XapaKTEpHblE MPU3HAKU U
B3aUMOCBA3b HM3YYECHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M UX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

1.4

1.5

BJ'IaIleHI/Ie OCHOBHBIMHM MCTOJaMHW HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHYECKUX SBJICHUN (Ha6JIIOIlCHI/IC, HU3MCPCHUC, OKCICPHUMCHT,
MOIIGJ'II/IpOBaHI/IC)

C(I)OpMHpOBaHHOCTL YMCHI/Iﬁ OMpCACIIATL BAJICHTHOCTL M CTCIICHB
OKHCJICHHUA XHWUMHYCCKHUX OJJICMCHTOB B COCAHMHCHHUAX PA3JIMYHOTO
CoCTana, BU XHUMHYISCKOMN CBsA3HU (KOBaJ'IeHTHaSI, HWOHHAas,
METALIMYCCKad, BO,Z[OpOI[HaH) B COCAMHCHHUAX, THUII KpHCT&J’IJ’IH‘-ICCKOfI
pCIJ_IéTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHEUI, MOJICKYJIsIpHAs, MOHHAs,

MeTaJUTHIeCKas)

ChopMupoBaHHOCTh YMEHUH ONpEAEATh XapakTep Cpelbl B BOIHBIX

pacTBOpax HEOPraHUIECKUX COCITMHEHUN

1.6

ChopmupoBaHHOCTh ~ yMEHHS  KJacCU(UUIUPOBATh  XUMHUYECKUE
peakuuu Mo pa3iuyHbIM MpHU3HAKaM (YHCIy U COCTaBY pearupyrommx

BEIIECTB, TemIOBOMY J(h(}eKTy peakiuu, H3MEHEHHUIO0 CTereHel




OKHCIICHHS  JJIEMEHTOB,  OOpaTUMOCTH  pEaKLUHH,  Y4aCTHIO

KaTaJiu3aTopa)

1.7

1.8

ChopmupoBaHHOCTH YMEHUH  COCTABIIATH ypaBHEHHUS  PEaKIUi
pa3JIMYHBIX THIIOB, MOJIHBIE W COKpAILIEHHBIE YPABHEHUS pEaAKUUN
MOHHOI'0 0OMEHa, YUUTHIBas YCIOBHS, MPU KOTOPBIX 3TU PEAKIUH UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKILUH, MMOATBEPIKIAIONINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BEUIECTB,
pacro3HaBaTh OIBITHBIM HYTEM HWOHBI, MPUCYTCTBYIOIIME B BOJHBIX

PacTBOpaAX HCOPTraHUYCCKHUX BCIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHMHM PpacKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUU OT Pa3InuHbIX (PaKTOpOB

ChopMupoBaHHOCTH yMEHHI  OOBACHATH  XapakTep CMEUICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JACUCTBUS

(npunnun Jle HlaTtense)

OO6m1ast 1 HeOpraHu4vecKask XUMHs

2.1

2.2

CopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIica [lepuoanueckoro
3aKOHa J.1. Menneneena u JIEMOHCTPUPOBATH €ro
CUCTEeMATH3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJeMeHTOB 1—4 mnepuoaos Ilepuoanueckoi
cuctemMbl xuMuueckux diemeHToB J[.MI. MeHneneeBa, HCHOJIb3ysS
MOHATHSL «S-, p-, d-dICKTPOHHBIE OpOUTATN», «IHEPTETUUYECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUWHEHHMH MO MEpUoJaM W rpynmnam

[Iepnonnueckoi cucreMsl XuMudecknx 3yeMeHToB [[.1. Menneneesa
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CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOLIHE
XUMHYECKHE CBOMCTBA HEOPTAaHUYECKUX BEILECTB PA3INYHBIX KJIACCOB,
MOATBEPXKAAaTh  CYUIECTBOBAHWE  TE€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYECKUMH  BEIIeCTBAMM €  IIOMOIIbIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ
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ChopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIUBaTh  INPUHAAJIEKHOCTh

HEOPraHMYECKUX BELIECTB MO MX COCTaBy K OMpENeNI€HHOMY Kiaccy




(rpymnme) coenMHEHui (MpOCThIE BELIECTBA — METAJUIBI U HEMETAILIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIE TUPOKCHUIBI, COIIH)

2.5

CdopmupoBaHHOCTh YMEHUI UCIOIB30BAaTh XUMUYECKYIO) CHUMBOJIHKY
JUISE  COCTaBIieHUST (OpPMYyN BEMIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u TpuBuaabHbIC
Ha3BaHMs OTHENbHBIX HEOPraHUYECKUX BeulecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETall€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHHU XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPXK/IAaTh  CYINICCTBOBAHHE  TCHETHUYECKOW  CBSI3M  MEXIY
HEOPTraHWYECKUMH  BEUICCTBAMH  C  TOMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHWYCCKUX pCaKIII/If/'I

2.7

2.8

CpopMUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHUECKHUI
HKCHEPUMEHT (pa3jioKeHHWEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpeesiCHHe CPeIbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIBbHOTO HMHIMKATOPA, BIHMSHUE Pa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh XMMHYECKON peakluu, peakiud HOHHOTO OOMEHa,
KaueCTBEHHbIE PeaKuu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHUS, pelIeHHE SKCHEPUMEHTAIbHBIX 33Jad 0 TeMaM
«Metamibl» U «HemeTamiby) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM M J1a00paTOPHBIM
o0opyIoBaHUEM; MPEACTABIIATh pe3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBEC 9THUX PEC3YJIbTATOB

ChopmupoBaHHOCTE YMEHHI COONIOAATh TMpaBWiIa IOJTH30BAHUS
XUMUYECKOH TOCYI0M W J1abopaTOpHBIM OOOpYJAOBaHUEM, a TaKKe
npaBujia oOparieHus: ¢ BEMECTBAMH B COOTBETCTBUH C MHCTPYKIHSIMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaTh XAMUYECKHUE
MPOLIECCHI, JIEKAIUE B OCHOBE IMPOMBILUIEHHOIO MOJYYEHUS] CEPHOU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0ImUX HAy4HBIX TPUHIUIAX W  OKOJOTHYECKUX  MpobdieMax

XUMHYECKOT'O IMTPOMU3BOJCTBA

XUMHSA U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBIISIOMICH

€CTECTBEHHOHAyYHOW KapTUHBI MHpa, pPOJIM XUMUU B [O3HAHUU




3.2
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SBJIEHUN TPUPOIBI, B (OPMHUPOBAHUM MBIIUIEHUS W KYJIbTYpPbI
AUYHOCTH, €€ (YHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOIUMOU st
pelleHrs NPAaKTHUUECKUX 3aJad U IKOJOTUYECKH OOOCHOBAaHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHON cpesie

CdhopMupoBaHHOCTB yMEHUH KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIuio, NOJIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBO KOMMYHHMKaIUK, ceTb IHTEpHET U 1pyrue)

ChopmupoBaHHOCTE yMEHHI COOMIOATh TIPaBHIA DKOJOTUYCCKU
11eJ1ecO00pa3HOro IMOBEeEHUSI B OBITY M TPYIOBOH JAEATENBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbs M OKPYXKAMOUICH NPUPOJHOU

cpebl
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3.5

Oco3HaBaThb ONAcCHOCTh  BO3JEUCTBUS HAa JKUBBIE OPraHU3MbI
oIpeIeIEHHBIX BEIIEeCTB, HOHUMas cMblci nokasaresns [1/IK, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHHS U MPeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBI/ISI Ha OpraHus3M 4CJIOBCKa

CdopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
HCIIOJIb30BAHUEM MOHSITHUS «MaccoBasi JI0Ji1 BEIECTBA B PAacTBOPE»,
OOBEMHBIX OTHOILICHHH Ta30B MPH XHMHUYECKUX PEAKIUAX, MAacChl
BelecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIHMUYECTBY BEILECTBA,
Macce Wid 00bEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIIMH BEIIECTB,
TeIIOBOr0 d(PeKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU



INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

TeopeTnueckre OCHOBbI OPraHU4YECKONH XUMHUHU

1.1

1.2

1.3

[Ipenmer oprannvecKkor XUMUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUCHHE B
MOJIy4YEeHUH HOBBIX BEIECTB U MaTepuaioB. Teopusi CTpOECHUsI OPTraHUYECKUX

coequuennii A.M. bytnepoBa, €€ OCHOBHBIC MOJIOKEHUS

CtpykrypHble (OpMyibl OpraHMYecKHX BemlecTB. ['omoinorus, uzomepus.
XuMHYecKasi CBsI3b B OPraHMYECKHX COCAMHEHUSX — OJMHAPHBIE U KpaTHBIC
cBs3u. [Ipencrapienne o kiaccuuKauu OPraHnIECKUX BEUIECTB

Homenknarypa  opraHuyeckux  coeIMHEHUH  (cucreMaruyeckas) U
TPUBHAIIbHBIE HAa3BaHUs BXHEHIINX IIPEACTABUTENEH KIIACCOB OPTaHUYECKUX

BCIICCTB

YTIeBo0pOoabI

2.1

AJKaHbBI: COCTaB M CTPOEHHUE, TOMOJOTMYEeCKHM psn. MeraH u 3TaH —
IpoCTelIINe MPEICTABUTENN ANIKAaHOB: (PU3MYECKHE U XMMHYECKHE CBOICTBA
(peakuuu 3aMeUIeHMs] U TOPEHUS), HAXOXKACHHWE B IPHUPOJE, NOJyYEHHE U

IIPUMEHEHHE

2.2
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2.5

AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKUI psiA. DTUIIEH U MPONUIEH —
IpoCTeiIlre MPeJICTaBUTENH AIKEHOB: (PU3NYECKHE M XUMUYECKUE CBOICTBa
(peakMM THIPUPOBAHUs, TaJlOTEHUPOBAHUS, THUApATAllUM, OKHUCIEHHUS U

HOJ'II/IMepI/BaI_[I/II/I), IMMOJIYYCHHEC U ITPUMCHCHUC

Anxanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeimne
XUMHUYECKHe  CBOWcTBa  (peakuuss  IOJMMEpPU3ALUN). [Tomyuenune

CHHTETUYECKOIO KayuyyKa U PE3UHBI

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKHUH psia. AueTuiieH
— MPOCTEHHINI NpPEICTaBUTENb AJKMHOB: COCTaB, CTPOEHHUE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBa  (peakuuu THIPUPOBAHUS, TaJlOTCHUPOBAHUS,

ruaparanuu, FOpCHI/ISI), MOJIYYCHHUC U TPUMCHCHUC

Apensl. beHson: cocra, crpoeHue, (U3NUYECKUE U XHUMHUYECKHE CBOWCTBA
(peakuuy TaJOTCHUPOBAHUS W HUTPOBAHUS), TOJIy4YEHHE W TMPUMEHEHHE.
Tomyon: coctaB, cTpoeHue, GU3NIECKHE U XMMHYECKUE CBOMCTBA (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHUSA), MOJIydeHUE U NPUMEHEHHEe. TOKCUYHOCTh
apeHoB. ['eHeTHUeckas CBSA3b MEX]Y YIJIEBOJOPOJAMH, MPUHAJICKAIIUMH K

Ppa3JIMYHbIM KJIaCCaM




2.6

IIpuponHble HMCTOYHUKM YIJIEBOAOPOAOB. I[lpupoaHslli ra3 U IOIYTHBIE
HedTsabIe ra3pl. Hed1h u €€ mpoucxoxkaenue. CrniocoObl mepepadoTKu He(TH:
MEPEroHKa, KPEeKUHI (TePMHUYECKHl, KaTamuTH4eckuii), muponus. [IpoaykTs
nepepaboTku He(pTH, WX TNPUMEHEHHE B TPOMBIIUIEHHOCTH M B OBITY.

KamMeHnHblil yronb 1 mpoyKThl €ro nepepadoTKu

Kucnopoacoaepxaiiiue opraHuyecKue COeqMHEHMS

3.1

3.2

3.3

[IpenenbHbple OnHOATOMHBIE CHOUPTHL. MeTaHOI M 3TaHOI: CTPOEHUE,
dbusznyeckne U XMMHUYECKHE CBOWCTBA (PEakUUU C aKTUBHBIMH MeETallIaMH,
raJIoreHOBOJIOPOaMHU, TOpEHHE), MpUMeHeHHe. BogopoaHbie CBSI3U MeXay
MOJIEKYJIaMU cIUpTOB. JlelicTBHE METaHOIa U ATaHOJIa Ha OPraHU3M YEJIOBEKa.
MHoOroaTtoOMHbl€  CIUPTBL.  OJTWIEHIJIMKOJIb W  IJIMLEPUH: CTPOEHHUE,
dusznueckue M XUMHYECKHE CBOMCTBAa (B3aMMOJEWUCTBHE CO IIETOYHBIMU
MeTaJlJIaMH, KaueCTBEHHAs PeaKIlysl Ha MHOTOATOMHBIE ciupThl). JlelicTBre Ha

OpraHu3M 4YCJIOBCKA. HpI/IMeHeHI/Ie rIMOepruHa U OTUJIICHIJTIMKOJIA

denom: CTPOCHUC MOIJICKYIJIbI, q)HSquCKI/IC A XUMUYECKHE CBOMCTBA.

Tokcnunocts enona. [Ipumenenne penona
Anpaeruapl U KeToHbl.  DopMalpaeruj]i, aueTalbJeruji: CTPOCHHUE,
¢usznueckue M XUMHYECKME  CBOICTBa  (peakUuu  OKHUCICHUS U

BOCCTAaHOBJICHHA, KAYCCTBCHHBIC peaKHI/II/I), MOJIY4YCHHC U IIPUMCHCHUC

3.4

OaHOOCHOBHBIE IIPEJIEIbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbUHAS U YKCYCHAs
KHCJIOTBI: CTpOEHHE, (PU3MUECKUEe U XUMHUECKHE CBOMCTBA (CBOMCTBA, o0IIMe
JUI KJjlacca KUCIOT, Peakuus STepU(HKalMK), MOJTy4yeHHEe U NPUMEHEHHE.
CreapuHoBass M OJIEMHOBAas KHUCJIOThl Kak MPEACTaBUTEIN  BBICIIHUX
KapOOHOBBIX KHUCJIOT. MblIa Kak COJM BBICIIMX KapOOHOBBIX KHCIIOT, HX

MOIoIIee NeHCTBUE

3.5

3.6

CrnoxHble >(upbl Kak MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['maponus
cloXHBIX 3¢upoB. Kupel. I'mapomus xupos. IlpumeHeHue KupOB.

buonornueckas POJIb KUPOB

YrneBoapl:  cocTaB, KilacCH(pUKalus  YrlIeBoAOB  (MOHO-, TU- U
noymcaxapuael). [7OKo3a — TIPOCTEHIINNA MOHOCAXapui: OCOOCHHOCTH
CTPOCHUSI MOJICKYJIbI, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBIE
¢ rugpokcugoMm Menu(ll), okucieHwe aMMHauHBIM PAaCTBOPOM OKCHAA
cepebpa(l), BoccTaHOBIIEHHE, OPOKEHUE TIIFOKO3bI), HAXOXKACHUE B TIPUPOJIE,
npuMeHeHue, Ouonormyeckas poib. dorocuHTe3. DpyKTO3a Kak H30MEp
rmoko3bl. Kpaxman u mesutronosa Kak HpupojHble moiumepbl. CTpoeHue
KpaxMmaia M 1einosio3bl. dusnueckne U XMMHUYECKHE CBOMCTBA Kpaxmana

(FI/IIlpOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IO,Z[OM)




A3oTcoepKale OpraHnYecKue CoeAMHEHUs

4.1

4.2

AMUHOKHCIIOTHI KaK aM(pOTEpHbIe OpraHnyeckue coeannenus. duznyeckue u
XMMHUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha nmpumepe riuiuHa). buonornyeckoe
3HaYEHUE aMUHOKUCIOT. [lenTus

benkn Kak nIpHUpPOIHBIE BBICOKOMOJIEKYJSpHBIE coenuHeHus. llepBuunas,
BTOPUYHAS W TPETUYHAsI CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEIKOB:

THJIPOJIN3, JCHATYpalHs, KAUeCTBEHHBIC PEaKIK Ha OCIKH

BricokoMonekysipHble COEUHEHUS

5.1

52

OCHOBHbIE TOHSATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHUI: MOHOMED,
MOJIUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb IOJUMEpHU3AlU, CPEIHSsI
MoJeKynsipHass macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYISPHBIX
COETMHEHUH — MOJIMMEpH3aIIHs U MOJIUKOHICHCAIIHS

OKCHepUMEHTAIbHBIE METOJAbl HM3yYeHHUs BEIIECTB U UX MPEeBpalleHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu TMPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,

I1acTMacc, kayuykos. [lonydeHre CHHTETHYECKOro KayuyKa U pe3UHbI

11 KUIACC

Kon

1.1

1.2

1.3

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

TeopeTnyeckre OCHOBbI XUMHUHU

XumMuueckuil snemMeHT. AToM. Snapo aroma, H30TONBL. DJIEKTPOHHAS
00oJi0uKa. DHEpPreTH4ecKre YpoBHH, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-,
d-anemeHnTbl. OCOOEHHOCTH pacIpesieleHHs] AJIEKTPOHOB IO OpOUTANIsM B
aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOHPUTypalus

aTOMOB

Ilepuognueckuii 3akoH U llepuoanueckas cucreMa XUMUYECKUX DIIEMEHTOB
J.U. MenneneeBa. CBsi3p nepuoauueckoro 3akoHa u llepuoanueckoit
CHUCTEMBbI XUMUYECKHUX 1eMeHTOB J[.M1. MenaeneeBa ¢ COBpEMEHHOM Teopuen
CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS CBOWCTB XMMMUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BEUIECTB 110 IPYIIaM U

nepuoaam. 3HaueHNE NEPUOANYCCKOr0 3aKOHA B Pa3BUTHU HAYKH

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BHIbI XUMHUYECKOW CBS3U
(koBasieHTHAs HETOJSIpHAST W TOJIApHAsi, MOHHAs, MeTajuinudeckas). oHsr:
KaTHOHBl M aHHUOHBI. MeXxaHu3Mbl 00pa30BaHUs KOBAJEHTHON XWMHUUYECKOU

cBs13U (0OMEHHBIN M TOHOPHO-aKLIENTOPHBIH). BogopoaHas cBs3b

1.4

BanenTHOCTS. 3JICKTpOOTpI/II_IaTCJ'IBHOCTL. CreleHb OKUCTICHUS




1.5

BemectBa  MOJEKYJIIpHOTO M HEMOJIEKYJSIPHOTO  CTPOEHMs.  3aKOH
IIOCTOSIHCTBA COCTaBa  BEIECTBA. [HMBl KPUCTAUIMYECKHX  PEIIETOK.
3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THUIA KPUCTAUIMYECKOH pEILETKY.
[lonsTe o aucnepcHbIX cucTeMax. VICTMHHBIE M KOJIJIOWJIHBIE PacTBOPBI.

MaccoBast 107151 BEIIeCTBa B pacTBOpPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHMI. Homenkiatypa

HCOPraHNYCCKUX BCUICCTB

1.7

1.8

1.9

Xumuueckass — peakius.  Knaccudukanus — XUMHYECKHX — PEaKIUid B
HEOPraHWYeCKOM U OpPraHM4ecKOM XHWMHHU. 3aKOH COXpPaHCHHS MaccChl
BEIIIECTB, 3aKOH COXPAHEHUsS M MPEBPAlICHUS SHEPrUuM MPU XHUMHYECKHUX

peakuusax
CKopocCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

O6paTI/IMI>Ie PCaKInu. XHUMHYECKOE PaBHOBCCHC. (DaKTOpLI, BIUAKOIIHNEC Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle [larense

1.10

Onexrponutuyeckas auccounanus. CunbHble U ciaalble 31ekTpoauTsl. Cpena
BOJHBLIX PACTBOPOB BCIICCTB: KHUCJIAA, HeﬁTpaJII:HafI, Imiejao4Has. PeaKIII/II/I

HOHHOI'0 OOMEHa

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKnuun

2.1

HeOpraHI/IquKaﬂ XUMUA

Hemeramnsl.  [lonmoxenune HemeramoB B llepuoaudeckonr  cucreme
xumuueckux aneMeHnToB J[.W. MeHneneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
®dusnyueckre CBOWCTBA HEMETAUIOB. AJUIOTPOIHS HEMETA/UIOB (Ha MpUMepe

KHCJIOpoJia, cepbl, hocdopa u yriepoia)

2.2

23

XUMHYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TajoreHOB, CEphI, a30Ta,
dochopa, yrimepoma W KpeMHHS) M HUX COCIUHEHHH  (OKCHIIOB,
KHCIIOPOJICOICPIKAIUX KHUCIIOT, BOAOPOIHBIX coefauHeHwuit). [Ipumenenue

BaYKHEHUIIIMX HEMETAIIJIOB U UX COCTUHEHUI

Merauel. [lonoxenue MeramnoB B Ilepuoandeckoil cucreMe XMMHYECKHX
anemenTtoB J.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX
obonouek atomoB MeTauioB. OOmue ¢u3NUecKue CBOWCTBA METAJIOB.

CraBbl METAILIIOB. BHCKTPOXI/IMI/I‘-IGCKI/Iﬁ paa HaHpH)KCHI/Iﬁ MCETAJIJIOB

2.4

2.5

XUMUYECKHE CBOMCTBA BaXKHEHIIMX META/UIOB (HATpWM, Kaluid, KalbLUM,
MarHui, aJlOMUHHUH, IIMHK, XpOM, *KeJe30, Me/ib) U UX coeauHeHui. Obuiue

CITIOCOOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMCHeHI/Ie MCTAJlJIOB B 6LITy N TCXHHUKC

I'enetnyeckass CBA3b HCOpPTaHU4YCCKUX  BCHICCTB, MNPUHALJICKAINIUX K

Pa3IMYHBIM Ki1acCcaM




XUMUS U )KU3Hb

3.1

3.2

3.3

Ponp xuMuu B 00ECIIEUEHUUN DKOJIOTUYECKOUW, SHEPreTUYCCKOW U IMHIIEBOU
0€30MacHOCTH, pa3BUTHM MeAULIMHBL. [loHSATHE O Hay4yHBIX MeEToJax

IIO3HAaHUs BEIIECTB U XUMHNYCCKHUX peaKuHﬁ

IIpencraBnenus o0 OOWMX HAyYHBIX [PUHLUMIAX [POMBIIUIEHHOTO
MIOJIyYEHUSI BaXKHEUIIMX BEIECTB. YElNOBEK B MUPE BELIECTB U MaTEPUAIOB:
BAKHEUILINE CTPOMUTENIbHBIE MAaTepUajbl, KOHCTPYKLMOHHBIE MAaTEepHUalbl,
KpPaCKH, CTEKJIO, KepaMHKa, MaTepUaibl Ul JICKTPOHUKU, HAHOMATEPUAIbl,

OpraHUYeCcKre U MUHEpaJIbHbIE YOOPEHHUS

Xumusa u 300pPOBLE€ HYCJIOBCKaA: IIpaBHJIa HCIIOJbB30BaHHUS JICKAPCTBECHHBIX
InpcliapaToB, IIpaBUJIad 0€30IIaCHOTO HCIIOIL30BaHUS IpcIriapaToB OBITOBOM

XHUMHHU B HOBCCI[HCBHOﬁ KHU3HU
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