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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHero ooOmiero obpa3zoBaHus
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXKeHu «Crtparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 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 KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUs CPECTBAMU YYEOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1efaed W MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHKE PALIMOHAIBLHOTO HAYYHOTO MBIIICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHMUSA B3aUMOCBS3U MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU KaXI0oro ujeHa oOmectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHLUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHHA B JKUM3Hb COLMYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHHsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XHUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTHEM  3HAHUH Ha  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlICHU O cTpoeHuHu BemecTB. CBeleHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIacCU(UKALIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan U (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX TMO3HUIIHM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSAX IIpOTEeKaHus jonoyiHAercs B Kypcax 10 m 11 xmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMH HayKaMM, PacKpbIBalOT €€ POJIb B IIO3HABATEIBHOM M IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUUYECKH OCMBICIMBATh MH(OpPMAIUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCSI MHPOBO33PEHUYECKOW OCHOBBI JJIi MOHUMAaHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEYMI MEXKIAYy HOBBIMM (haKTaMHM M TEOPETUUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaromMxcs MNPHUHATHIE MNPOrpaMMON IO XUMHUHU MOJXOAbl K OIpPEAeSICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMALIHU, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa PAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK ¥ Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPE/IeICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



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

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUHW KAk  Ba)KHEHIICH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOMl
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHUE C UCTOpHEH
UX Pa3BUTHS U CTAHOBJICHHS;

e (opmMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEUIECTB M XUMHYECKHX peakuud, HEOOXOJUMBIX Uil HPUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ aTum, conepkaTelbHasi XapaKTepUCTUKA LeJIeld U 3a/1ad U3yYeHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeHNeHH OTAAETCS  MpeArnovTeHue
MPaKTUYECKONM KOMIIOHEHTE COJEp)KaHUs OOy4YEHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peIIEHUS TPAKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanus 00yJaromMXcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), WMMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UIs DPAa3jIU4HbIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi TPUOOPETEHUsl OMbITa JESTEIBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIb30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIUTAaHHE Yy OOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BaHUS, TTOTIOTHEHNS SHEPTETUIECKIX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe NPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBSI3aHHBIX ¢ XUMUYCCKUMH SBIICHUSIMH.

B yudeOHOM maHe cpenHero ooOmero oOpa3oBaHUs Y4YEOHBINM MNpeaMeT
«XuMus», U3ydaeMblii Ha 0a30BOM YpPOBHE, SIBJISIETCS OOS3aTEIbHBIM yUeOHBIM
PEIMETOM.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero odpazoBaHus, cocrabisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYEeCKMX BeEIIecTB. [omoyorus, u3oMepus. XUMHYECKas CBsA3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIINNA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), MOJYUEHUE U NPUMEHEHUE. T0ayon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKHK YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NONMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOTeHOMPON3BOAHBIX, MTPOBEICHUE MPAKTUYECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJJHOTO M3 HCXOIHBIX BEIICCTB WX MPOJTYKTOB PEAKIIHH).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHe METaHOa U 3TaHOJIa Ha OPraHru3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTIIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouvl. DPOpMANBIAETHI, ALETAIBIETHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHUEe U IPUMEHEHHUE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue U XUMHYECKHME CBOWMCTBA Kpaxmana (TUIPOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIUPTOB, KAaYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHPTOB (OKMCJICHHE 3TaHOIA
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MIPOBEJICHUE MPAKTUIECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKalme OpraHn4eckiue CoeTMHEHNS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHWH, IBETHHIC PEaKIUU OCIKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHECHUNH —
MOJIMMEPHU3AIUS U MOJTUKOHIECHCAIHS.

OKCTIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HX IPEBpALLCHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanys MeXIpeIMETHBIX CBSA3EH IPU U3YYEHUH OPTraHUYECKON XMMHH B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOII0ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKUE BETUUYUHBI U €JMHUIIBI UX U3MEPEHHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHOonorus: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalKs aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW 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 TMOJSpHAsl, UOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTAaBa BEIIECTBA. THIMbI KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxknatypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIe U clialdblie 31eKkTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaui «lleproguyeckas cucteMa XUMHYECKux 3jeMmeHToB [[. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEAKIMH HMOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10O ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpoaa, cephl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnos B llepuonnueckon cucremMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIUX METAJUIOB (HATPHUH, Kaliui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», O0Opa3lioB HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHUE U OIKCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aHMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel maccel BemiecTBa MM OOBbEMaA ra3oB IO W3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OeCreUeHHHM 3KOJIOTUYECKOM, PHEPreTUUeCKON W MUIIECBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBeK B MHUpPE BEIIECTB M MATEPUAJIOB: BAXKHEWINHME CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yaoOpeHus.

XUMHST ¥ 30pOBbE YEJIOBEKA: IMpaBUJia HCIOIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia O0€30MACHOTO KCIONIb30BaHUS MPENapaToB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4yeckor xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAHUE Kak
OOlIMX €eCTECTBEHHO-HAYYHBIX TOHSATHUH, TaK W TOHATUN, SBJISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'O IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, MEepUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECINPOBAHUE, UBMEPEHUE, SIBJICHHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUATIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeAMETHBIM W TpeIMETHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUSA MpeameTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUMN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIBbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeajaMyd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXcsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYAIOMUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIU3€ Pa3IUYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh pPE3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEIECHHWE M IMOCTYNKH CBOMX TOBApUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YIPOKAIOIIHUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESITEIbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPUYECKOM M  JPYrMX BHOAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOW CPELBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOJIHON Cpejie, YMEHUsI MPOTHO3UPOBATh HEOJAronmpHUsTHBIE AKOJOTHUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIbHOM, KOMMYHUKATUBHON W COLMAIBHOMN
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAHUSl CHeU(UKA XUMUU KaK HayKd, OCO3HaHHMs €€ poju B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOIO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, DHEPIreTUYECKOU, NMUIIECBOU U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIb30BATh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSITETILHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS s
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAaHUM 1O XUMHH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAyYHOM KapTHUHBI MHpa M CHENU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NEeWCTBHs (TIO3HABaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKHE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJTbHBIMHA Y4eOHbIMU NMo3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHWS W KPUTEPUH I KIACCU(UKANMKM BEMIECTB U
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuu — TMPU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M IMPAKTUYECKHUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEIIECTB U XUMHUUYECKUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIEAOBAHUSA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHEHHUIO Pa3IUYHbIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHeTa), aHanM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (PopM
MpEeACTaBIICHUS], KPUTUYECKU OILICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMel: NPUMEHATh MEXNpeAMETHbIE ((pusuueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOM TeMbI B XOJ€ Juaiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBIMOIHEHUN
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/ICHUSI 1 0OMEHAa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJIrOpuT™M JEUCTBUU IpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOWpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TIO3HAHWM SIBICHUI



opuponbl, B (HOPMHUPOBAHMHM MBIIUIEHHUS M KyJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIIME TMOHATHA (XMMHYECKUI JJIEMEHT, aToM, >3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUIEHHAs), MOJb, MOJISIpHas
mMacca, MOJIApHBIH OOBEM, YIJEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIa,
paaukan, U30MEpHUsl, U30MEPbl, TOMOJIOTMYECKUM pAJl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemiecTB A. M. ByTiepoBa, 3aKk0OH COXpaHEHHsI MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCIIOJIb30BAHUM BaXHEHUIIMX OPraHUYECKHX BEUIECTB B OBITY U
IIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIMBATh MPHUHAJICKHOCTh HM3YyYCHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), JaBaTb KM Ha3BaHUSA II0
cuctematudyeckoil Homenknatype (IUPAC), a Takkxe NpUBOIUTH TPUBHAIBHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerul, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh, yMEHUS MPUMEHSATHh TOJOXKECHHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ATAHOJ, STUJICHTJIUKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOIHBIM Ta3, Yyrojib), CHOCOOBI HX MEpepabOTKH U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiMu 10 W3BECTHBIM Macce, O0bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICJIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U J1abOpaTOpHBIM O00OpYJAOBaHUEM, a TaKXe IMpaBwia OOpalleHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YCHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyITUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPEICIEHHBIX OPraHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaX TO3HAHWUS BEIIECTB U
XAMHYECKUX SIBIICHUIA;

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

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJU XHMHUH B TO3HAHWMU SIBJICHUM
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIIeHUs MPAKTUYECKUX 3a/1au
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJUTUYECKAS] JTUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
pU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN S3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHHUH U 0€30MMaCHOM HCTOJb30BAHUM BAKHEUIIIUX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIUKY JJIf
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKMCIbIM ra3, aMMHaK, rameéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsA3M (KOBaJE€HTHAsl, MOHHAS, METAJUINYECKAasi, BOJOPOJHAsA) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO MX COCTaBY K OINpPEACTIEHHOMY Kiaccy/TpyIe
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
W. MenaeneeBa u 1€MOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
DIEKTPOHHBIE opOuTanm, «9HEPreTUYECKUe YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUN
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

chOpMHPOBAHHOCT, ~YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTEMEHEHW OKHUCICHMSI 3JEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHMI COCTaBIISATh YPABHEHHS PEaKUUil pa3IMuHbIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHWYECKHUX BELIECTB, pPacloO3HABATh
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npunHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XHUMUYECKHE IPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE Pa3jIMYHBbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM pEeaklvy,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUN C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTHXx);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXpaHEHHUSI CBOETO 3J0POBbsl M OKPYXKAIOUIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYaIONIUXCsS ¢ OIPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX W CJIA0OBUIANIMX OOYyYalONIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne n/m Kontpoabnbie  IIpakrudeckue
NMPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypenI
Paszgea 1. TeopeTudeckue 0CHOBbI OPraHUYECKOH XMMUM
[Tpenmet opranndeckoii xumuu. Teopus
1.1 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUH A. 3
M. bytneposa
Htoro no paznemny 3
Pasnen 2. YraeBonopoabt
2.1 [IpenenbHbIE YII1€BOIOPOABI — AKAHbI 2
99 HenpenenbHble yTIeBOJOPOIBI: AIKEHBI, 5 1
AJKaMEHBI, ATKUHBI
2.3 ApoMaTn4ecKue yriieBoa0pOIbl 2
24 [TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB H 3 1
uX nepepadoTka
Hroro 1o pasneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cruptel. @enon 3
3.9 Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CnoxHbIe 3(hUpbI
3.3 VriaeBoasl 3 2




Uroro no pazgeny

13

Pasnen 4. A3oTcoaeprkaiime opranudeckne coelMHeHus

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3pnen S. BeicokoMoJIeKyIsIpHbIE COCAUHEHUSA

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM (uudpoBbie)
Ne i/ P Konrposbnusie | IIpakrnyeckue op
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanyueckuii 3aKoH
11 u [lepuonnueckas cucremMa XMMUYECKUX 3
sneMenToB /. 1. MenneneeBa
12 Ctpoenue BeniectBa. MHorooopasue 4
' BEIIIECTB
1.3 XUMHUYECKUE PeaKun 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heoprannueckasi xumust
2.1 MeTtais 6
2.2 Hemerasr 9 1
53 CBs13b HEOPTAaHMYECKUX M OPTAaHUYECKIX 9
' BELIECTB
Uroro no pazgeny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara u¢posBbie
n/n Tema ypoka Bcero Kontpoapueie  Ipaxruueckue f:syqe}mﬂ :)Iﬁlil;llonaTeﬂbﬂme
padoThI padoThI pecypesI
1 [Ipenmer oprannyeckoi XuMuu, e€ 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopust cTpOeHUsI OpraHUYECKUX
2 coenuneHuii A. M. bytieposa, eé 1
OCHOBHBI€ IOJIOKEHUS
[IpencraBnenue o kinaccuduxauu
3 opraHuyeckux BemecTs. Homenknatypa 1
(cucremaTtuyeckasi) ¥ TpPUBHAIbHBIC
Ha3BaHUs OPTaHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH PSJT
5 MertaH u 3TaH — OpocTeuIme 1
MIPEICTAaBUTENH AJTKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOWCTBA 1
5 OTWIIEH U IPONMIIEH — MPOCTEMIINE 1
MIPEICTABUTENH AJTKCHOB
8 [TpakTnueckas pabota Ne 1. «Ilonydyenue 1 1
ATUJICHA ¥ H3YYCHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. [lonyaerue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKHMHEBIL: cOCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHH psijl. ALleTUIIEH —
MPOCTEUIINNA MPEJICTABUTEIb aJIKUHOB

1 Beruucnenus no ypaBHeHHIO XUMHUYECKON
peakuun

12 ApeHbl: 6eH30J1 U TOJTYOJ. TOKCHYHOCTD
apeHoB

13 ['eneTnueckas cBs3b YIieBOJOPOJOB,
IPUHAJISKAIINX K Pa3IMYHbIM KJlaccam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHEII ra3 U MOMyTHBIE HEPTIHBIE
ras3sl, HepTh ¥ MPOYKTHI €€ mepepaboTKu
[IpupoiHbIE HICTOYHHKH YIJIEBOIOPOIOB:

15 IPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ras3bl, He()Th U MPOAYKTHI €€ epepaboTKu

16 KontponbHas padoTa mo pazaeny
«YTIEeBOIOPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BonoponHas cBa3b

18 MHoOroaToOMHBbIE CIIUPTHI: ITUIEHTIIUKOINIb U
TJIMLEPUH

19 @DeHoII: CTPOEHUE MOJIEKYIIbI, (PU3UYecKHe
Y XUMHUYECKUE CBOWCTBA, IPUMEHEHUE

20 Anpreruasl: GopManbIaeTua U
aneTanpaerul. AleToH

21 OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbHHasl U YKCYCHas

22 [IpaxTuueckas padora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaH n OJICMHOBAas1 KMCJIOThI, KaK
MpEaACTAaBUTEIN BbICIINX Kap6OHOBBIX
KHCIIOT

24

MpbL1a KaK COJIM BBICIITUX KapOOHOBBIX
KHUCJIOT, KX MOIOLIIee ACHCTBHE

25

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. [ UAPOIU3 CIOKHBIX

3¢upoB

26

XKupsr: ruaponus, npuMeHeHue,
Ouosoruueckas poJib KUpPOB

27

YTrneBoasl: cocTaB, KiacCH(pUKaIus.
Baxneiimme npeactaBuTenu: TIII0K03a,
¢bpykTo3a, caxaposa

28

Kpaxman u nemirono3a kak npupoHbie
MOJIUMEPBI

29

KontponbHas padoTa no pasueny
«Kucnopoacoaepxamue opraHn4ecKue
coeauHeHus»/ Beepoccuiickas
npoBepoyHas paboTa

30

OO011ast XapakTepUCTHKA a30TCOEPIKALIIX
OpPraHUYeCKUX COeMHEHUH /
Bcepoccuiickas npoBepouHasi paboTa

31

AMMHBI: METHJIAMHWH M aHWJINH

32

AMUHOKHUCIOTH KaK aMm(pOTepHbIS
OpraHUYECKHUE COCAUHEHUS, UX
O6uosnoruueckoe 3HadeHue. [lentuasr.
benku kak npupoHbIe




BBICOKOMOIJICKYJIIAPHBIC COCAUHCHUA

OCHOBHBIC TTIOHATHS XUMHUHU

33 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH L
OCHOBHBIC METOJIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUIA. 1
[TnacTmacchl, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHUYECKUH AIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpalusi aTOMOB

[Iepnonnueckuii 3axoH u [lepnoanueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XAMHYECKHUX 3JICMEHTOB U UX COCIMHCHUM I10
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB [[.M1. Meneneena B
Pa3BUTHH HAyKU

Crpoenue BemiecTBa. XMMUYECKasi CBs3b, €€
BU/IbI; MEXaHU3MBbI 00pa30BaHUs
KOBaJICHTHOM CBs3U. BonopoaHas cBs3b

BajieHTHOCTB. DIIEKTPOOTPHIIATEIEHOCTb.
Crenenb okucieHus. BemiecTra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[TonsATHE O AMCTIEPCHBIX CUCTEMAX.
HctunHbIE U KOJIOUHBIE PACTBOPBI.
MaccoBas 1011 BelllecTBa B pacTBOpe




Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX COeAMHEHUN. ['eneTnueckas
CBSI3b HEOPTaHUYECKUX BELIECTB, Pa3IMUHbIX
KJIACCOB

Knaccudukanust XuMUIecKuX peakiui B
HEOPraHWYEeCKON U OPraHu4eCKON XUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAICHUS] SHEPTUU NTPU
XUMHUYECKHUX PEAKLMIX

CkopocTtb peakuu. OOpaTuMbIe peakium.
XUMHUYECKOE PABHOBECHE

10

[Ipaktuueckas padora Ne 1. «Brnusiaue
pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUN»

11

DnekTponuTrdeckas auccounanus. [lonstue
0 BOJIOpO/IHOM Moka3zatene (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpPTraHWYECKUX U HEOPTraHUYECKUX BEIIECTB

12

OKHUCIUTENBHO-BOCCTAHOBUTEINIbHBIE
peaxmun. [ToHsATHE 00 DIIEKTpONH3E
pacIiaBoB ¥ pacCTBOPOB COJICH

13

KoHnTtponbHas paboTa mo pa3aeny
«Teopernyeckre OCHOBBI XUMUW))

14

Mertamibl, ux nosnoxkenue B [leproanyueckoit
CHCTEeME XMMHUYeCKuX dmemMeHToB [1. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O01ue PU3NYECKHe CBOMCTBA
METaJIOB




15

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSiJT
HANPSDKEHUN METaJlIoB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJuIoB (HATPHUH, Kaduil, KadbIlui, MarHHH,
QTIOMHUHHK ) U UX COCTMHEHUN

17

XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COeTUHEHUN

18

XHUMHUYeCKre CBOMCTBA IIUHKA, KeJie3a U UX
COEIMHEHUI

19

[IpakTuyeckas padora Ne 2. "Permenne
IKCIIEPUMEHTAIBHBIX 33714 110 TEMe
«Meramas»"

20

HCMeTaJ'IJ'II)I, X ITOJIOKCHHUC B
Ilepronnueckoit cucteMe XUMUYECKUX
anemenToB /I. 1. Menpaeneera u
OCOOCHHOCTH CTPOCHHUS aTOMOB

21

duznueckre cBOMCTBA HEMETAJIOB.
AnoTponusi HeMeTauIoB (Ha IpuMepe
KHUCTIOpoJia, cephl, hocdopa u yriaepozaa)

22

XUMHUYECKUE CBOWCTBA IaJIOT€HOB, CEPHI U UX
COeIMHEHUN

23

XuMHYeCcKue CBOMCTBA a30Ta, pochopa u ux
COeIMHEHUN

24

XUMHUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS U
UX COeOUHEHUU

25

IIpuMeHeHre Ba)KHEUIINX HEMETAUIOB U UX
COECTMHEHUN

26

O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110




teme «Hemeramiey. Beraucnenus mo
YPaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

[TpakTrueckas padora Ne 3. «Pemenue

27 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1
"HemeTtast"»

08 KonTtponbHast pabora o Temam «MeTamibny 1
n «Hemerauib»

29 Heopranudeckue u opraHn4eckue KUCIOTHI. 1
Heopranndeckue u opraHndeckre OCHOBAHUS
AmboTepHbIe HEOPTaHUIECKUE U

30 opranuveckue coepuHeHus. ['enernueckas 1
CBSI3b HEOPTaHMYECKUX U OPTaHUIECKUX
BEIIIECTB
Pons xumuu B 00ecrieueHUN SKOJIOTHYECKOM,

31 SHEPreTUYeCKON U MUIEBOM 0€30MacHOCTH, 1
Pa3sBUTHU MEIULIUHBI
[TpencraBienus o0 OOIMX HAYYHBIX

32 IIPUHIIMAIIAX IPOMBIIIIEHHOTO MTOJIY4YEHHUS 1
BO)XHEUIIINX BEILECTB

33 YenoBek B MUpE BEIECTB U MaTepHAIIOB

34 X¥MHUS U 310pOBBE UEIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHDbIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NnporpamMmal CpeaHeEro oﬁmero 06pa3OBava

1

TeopeTnueckre OCHOBbI OPraHN4eCKOW XUMHUU

11

ChopMupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, DPOJU XUMHUU B TIO3HAHUU
SBJIGHUWA TpUPOIbI, B (OPMHPOBAHUHM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
pelieHus MPAKTUYECKUX 3a7ad M OKOJOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnanenne cucremMoll XHMMHUYECKUX 3HAHMH, KOTOpas BKJIOYaeT:
OCHOBOIIOJIAraromye MOHATUS (Monekyia, BaJICHTHOCTb,
ANEKTPOOTPHULATEILHOCTb, CTENEHb OKUCIIEHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpDHBIA OO0BEM, YIJIEpOAHBINA CKEJeT,
GyHKIMOHANBHAS ~ TpyHmHa,  pajJukaid,  HU30MepHusi,  HM30MEphI,
TOMOJIOTMUECKUH psJl, TOMOJIOTH, YIJIEBOJOPOMAbI, KHCIOPOA- |
a30TCOJepKAIIUe COEAUHEHMsI, OMOJIOTMYECKH aKTHBHBIE BEIECTBA
(yraneBojbl, >KHUpPBI, O€NKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJMHEHHUs); TEOPUM U 3aKOHBI (TeopHs
XUMHUYECKOTO CTpoeHusi opranmueckux BemectB A.M. Bytneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3BIK XUMHH, (HaKTOJIOTHUECKHE
CBEIEHUSI O CBOMCTBaxX, COCTaBe, IIOJyYeHMH U 0Oe30macHOM
UCIOJIb30BAHUN  BAaXXHEWMIIMX HEOPraHMYECKMX M  OPraHu4ecKuX

BELIECTB B OBITY M MPAKTUYECKOM IEATEIBHOCTH YEIOBEKa

13

ChopmMupoBaHHOCTh YMEHHMM BBIABIATH XapaKTepHbIE MPHU3HAKU
MOHATUN,  yCTaHABJIMBAaTL  UX  B3aUMOCBS3b,  HCIIOJIB30BAaTh
COOTBETCTBYIOIIME IOHATUS IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUN

14

c(hOPMUPOBAHHOCTh YMEHHUH HCIIONH30BaTh XUMUYECKYH) CHMBOJIHKY
JUISL COCTaBJIEHUS MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHOW) ¢GOpMyT OpraHMYeCKMX BEIIECTB U YpPaBHEHUU
XUMHAYECKHX PEaKIUi, H3rOTaBIMBATh MOJIEIIH MOJIEKYJT OPTaHUYECKUX
BCIHICCTB JIsI WJUIIOCTPALMU HUX XUMHYCCKOI'0 W IMPOCTPAHCTBECHHOI'O

CTPOCHUS




1.5

ChopMUpOBaHHOCTH ~ YMEHHH  yCTaHABIWBATh  IMPHHAUICKHOCTD
HU3YUYCHHBIX OPTraHU4YCCKUX BCIICCTB II0 HMX COCTAaBY M CTPOCHUIO K
onpeneaHHOMY Kilaccy (TpyIie) COeIUMHEHHH (yriieBOIOpPOMIbI,
KHCJIOPOA ¥ a30TCOACPIKAIMNe COCAWHEHHs, BBICOKOMOJIEKYJISPHBIC
COCJMHEHUs), JaBaTh WM  Ha3BaHHWs [0  CHUCTEMAaTHYECKOM

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHHUS ONPEAESATh BUABI XUMUYECKOW CBSI3U B

OpPraHMYECKUX COCAMHEHUSX (OJUHApPHBIE U KPATHbIE)

1.6

ChopMUpOBaHHOCTH ~ yMEHHSI IPUMEHSTH: TOJOXEHUS  TEOPHH
CTpoeHusi opranudeckux seuiectB A.M. bytnepoBa nist oObsicHeHUs
3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXPAaHCHUA MACChl BCUICCTB

YrneBoaopobl. Kucnopoaconep:xarue u a30TCOJIepHKaIIUE

OpPraHn4YCCKHUC COCAUHCHUA. BLICOKOMOJI@KYJ'IHPHLIC COCANHCHUA

2.1

CdopmMupoBaHHOCTh YMEHUN MPUBOAUTH TpPUBHAJIbHBIE HA3BAHUSA
OTJEJIbHBIX OPraHUYECKUX BEIECTB (ITUJIEH, MPONWIEH, alleTUJIEH,
STUJICHIJIMKONIb, TIULEpHH, (eHod, (opMalbIerui, areTanbIeru,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCIJIOTa, IJIIOKO3a, (PpyKTO3a, Kpaxmal, IeJUIr103a,

TJIALMH)

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(dbu3MYecKne W XUMUYECKHE CBOWCTBA TUIMYHBIX MPEJCTABUTENEH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEHIECTB (METaH, STaH, ATHUJICH,
MpOMUJIeH, aneTuieH, OyramueH-1,3, mermnOyramuen-1,3, Oenzodn,
METaHOJ, ITAHOJ, STUJICHTIMKOIb, TJIMLIEPHH, (EHON, areTaabIerus,
MypaBbHMHAs M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

C(I)OpMPIpOBaHHOCTL YMCHHA HIUTIOCTPUPOBATH I'CHCTHYCCKYIO CBA3b
MCKIY TUITNYHBIMHA MNpEaACTaBUTCIIIMHA Pa3IMYIHBIX KJIaCCOB
OPraHN4YC€CKUX BCUICCTB YPABHCHUAMUN COOTBCTCTBYIOIIUX XUMHUYCCKUX

PEaKIMii ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYII

2.4

CdopmupoBaHHOCTH yMEHUs XapaKTEpHU30BaTh HWCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPhS (HEPTH, MPUPOIHBINA Ta3, Yrodb), CIOCOOBI UX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOTyKTOB MepepadoTKu

XUMHSA U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCT YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaxX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YUCHHUU




BEIIECTB W XUMHUYECKUX sBJIeHUW (HAOMIOIEHHWE, HW3MEpPEHHE,
SKCIEPUMEHT, MOJICJIUPOBAHUE), HCII0/Ib30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHWS [ TPHUHITHS PEHICHHA B KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yMEHHM COOJIIO/IaTh TPaBHIA TOJIB30BaHUS
XUMHYECKON TOCynoil u 1abopaToOpHBIM OOOPYIOBaHHEM, a TaKKe
npaBmiia o0pallleHus: ¢ BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKLHUSIMU

110 BBIIIOJJTHCHHUIO J'Ia60paT0pHBIX XHUMHUYECKUX OIIBITOB

3.3

CdopMupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIMOJHATh XHMHUECKUAN
AKCIIEPUMEHT (IIPEeBpAICHUS] OPraHUYECKUX BEIIECTB IIPU HarpeBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YUYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKLIUU
OpraHWYECKUX BEIIECTB, JI€HAaTypalus OEIKOB TMPU HarpeBaHUH,
LBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C TMPABWIAMH TEXHHUKHU
0e30MacHOCTH TpU OOpalleHUH C BEIIeCTBAMU U J1TAOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATH BHIBOJIBI HA OCHOBE THX PE3yJIhbTaTOB

3.4

CchopMupoBaHHOCTb YMEHHH MPOBOANUTH BEIYUCIEHHS 10 XMMUYECKUM
ypaBHEHMUSM (Macchl, 00bEMa, KOJTUYECTBA MCXOAHOTO BEIIECTBA WM
MIPOJYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO

13 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIIH)

3.5

CdhopMupoBaHHOCTb yMEHUHI KPUTHYECKH aHAJIU3UPOBATh
XUMHUYECKYI0 HH(QOpMAIMIO, IOJIyYaeMyl0 W3 pPa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMupoBaHHOCTh yYMEHUH COOMIOAATH MpaBHJAa SKOJIOTUYECKH
1enecoo0pa3Horo MoBeNEHUsT B OBITY U TPYIOBOM NEATEIbHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0POBbS M OKPYXAOLEH HNPUPOIHOU
Cpelpl, OCO3HaBaThb OMACHOCTh BO3JECHCTBUS HA YKUBBIE OPraHU3MBI
OINpEAEIEHHBIX OPraHNYECKUX BELIECTB, TOHMMAsl CMBICI IOKa3aTels
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TOSCHATH Ha
npuMepax crnocoObl YMEHBIIEHHUS U TMPEIOTBPALEHUS UX BPEIHOTrO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsSIEMOro

IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero 00pazoBaHus




pe3yJabTara

1

TeopeTnueckrue OCHOBbI XUMUHU

11

Bnagenne cuctemMold XMMHYECKMX 3HAaHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOLIME  TMOHATHUA  (XMMHUYECKUH  DJIEMEHT,  aToM,
3IIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-371eKTPOHHbBIC OPOUTAII ATOMOB,
WOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULIATENLHOCTh, CTENEHb
OKHUCJICHHsI, XUMHUYECKas CBfA3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
00BbEM, KpUCTaJUIMYECKas pemérka, TUIBlI XUMHUYECKUX pPeakUui
(OKUCIIUTENIBHO-BOCCTAHOBUTENbHbBIE, 3K30- U 3HIOTEPMUYECKHUE,
pEaKIuy HOHHOTO OOMEHa), PacTBOP, AJIEKTPOIMTHI, HEIIEKTPOIUTEHI,
ANEKTPOJINTUYECKAsT ~ JUCCOLMALUsS, OKHUCIHUTEIb, BOCCTaHOBUTEID,
CKOPOCTh XMMHMYECKOW pEaKlUd, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOPHUSl SIEKTPOIUTHUECKON nucconmanuu, llepuomanueckuit
3akoH JI.M. MenneneeBa, 3aKkOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH S3bIK XUMHH, (DAKTOIOTUYECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, IMONYyYEeHHMH U O€30IaCHOM HCIONB30BAaHUU BaKHEUIIMX
HEOPraHWYECKUX BEIIECTB B OBITY W TPAKTUYECKOW AEATENBHOCTH

YCJIOBCKaA

1.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJEITE XAPAKTCPHBIC IIPU3HAKHW U
B3aUMOCBA3b HU3YYCHHBIX HOH?ITI/II\/JI, MNPUMCHATE COOTBCTCTBYIOHIUC
MOHATHUA TIIPU OINKMCaHUHU CTPOCHUA U CBOMCTB HEOPTaHUYCCKUX
BCIICCTB M HX HpeBpameHHﬁ; BbIBJIATH B3aMMOCBA3b XHUMHYCCKHUX
3HAHUI C IIOHATHUAMMU u MNpeaACTaBJICHUAMUA APpYyrux

CCTCCTBCHHOHAYYHBIX NPCIMETOB

1.3

BnaneHne OCHOBHBIMH METOJaMH HAay4YHOI'0O TIO3HAHUA BCIICCTB U
XUMHUYECKUX SBJICHUH (HaGJ’IIOI[eHI/IC, HU3MCPCHUC, OKCICPUMCHT,

MOJICIIUPOBAHNE)

14

ChopMupOBaHHOCTh YMEHUH ONpEAENsATh BaJEHTHOCTh M CTENEHb
OKHCIIEHUs XHMHMYECKHX DJJIEMEHTOB B COEIUHEHUAX pa3InYHOIO
cocTaBa, BHMJ  XHMHUYECKOM  CBSI3M  (KOBaJieHTHasl,  WOHHas,
MeTaJlJIN4ecKasi, BOJIOPOHAas) B COCAUHEHUSX, TUIl KPUCTAJUIMYECKOMN
pPEMIETKM KOHKPETHOIO BEIIECTBA (ATOMHAs, MOJEKYJspHas, UOHHasi,

MeTaJIJIN4eCcKast)

1.5

CdopMupoBaHHOCTh YMEHUI OMPEIENATh XapakTep Cpellbl B BOAHBIX

pacTBOpax HEOPTaHUYECKHUX COCTMHEHHUI

1.6

CdopMupoBaHHOCTH ~ YMEHHUS  KJIACCH(UIUPOBATH  XMUMHUYECKHE
peaKuy Mo pazIuyHbIM MpHU3HAKaM (YHUCIY U COCTaBy pearupyromux

BEIIIECTB, TEIUIOBOMY J(QEeKTy peakiuu, H3MEHEHHIO CTeTeHEH




OKHCJIGHHS  D3JEMEHTOB,  OOpaTUMOCTH  pEaKUuu,  y4acTHIO

KarajauzaTopa)

1.7

CdopMupoBaHHOCTb YMEHUH  COCTABIATH YpPaBHEHHS  peakiuil
pPa3IMYHBIX THUIIOB, IOJHBIE W COKpAIEHHbIC YPABHEHUS pEaKLUil
MOHHOTO OOMEHA, YYUTHIBAS YCIOBHSI, IPH KOTOPBIX ATH PEAKIIMH UIYT

JO0 KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUN MPOBOJUTH PEAKILUH, MMOATBEPIKIAIOIINE
KAueCTBEHHBIM COCTAaB  PpA3JIMYHBIX HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh OINBITHBIM NMYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPraHU4ICCKUX BCIICCTB

1.9

CdopMupoBaHHOCTh YMEHHH PaCKpBIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIX peakuuit MOCPEJICTBOM COCTaBJICHUS

AIIEKTPOHHOTO OaraHca TUX PEeaKIuit

1.10

CdopmMupoBaHHOCTb yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKON peakuy OT Pa3InyHbIX (haKTOPOB

1.11

CopMupoBaHHOCTh YMEHHM OOBACHATH XapakTep CMEILICHUS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHUMOCTU OT BHEIIHErO BO3JIEUCTBUS

(mpunnun Jle HaTenbe)

061.[[8.5{ 1 HCOPraHUYCCKasA XUMHA

2.1

CdopMHupoBaHHOCT, yYMEHHI packpbiBaTh cMbici [lepuoandeckoro
3aKOHa JA.N. MenneneeBa u JIEMOHCTPHUPOBATH ero

CUCTCMATU3UPYIOIY1O, O6T>}ICHI/ITCJ'IBHYIO u MPOTrHOCTUYICCKYHO

byHKIIUN

2.2

CdopMHpOBaHHOCTh YMEHHUM XapaKTePU30BaTh FJICKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHX »dJeMeHTOB 1-4 mnepuonoB I[lepuoamueckoit
cucrteMbl xumuyeckux siaemeHtoB J[.M. MenneneeBa, ucnonb3ys
HNOHATHSA «S-, P-, O-2JIEKTPOHHBIC OpPOUTAIN», «IHEPrETUUCCKHE
YPOBHIN», OOBICHSITH 3aKOHOMCPHOCTH N3MCHCHUSA CBOICTB
XUMHUYECKUX DJIEMEHTOB U UX COEIMHEHHH MO MepUuoJaM M TpyIIam

ITepuoanueckoit cucremsl XuMuueckux 3neMeHToB .M. Menneneesa

2.3

CdopMupoBaHHOCTh YMEHMH XapaKTepH30BaTh (OMMCHIBATH) 0OIIME
XMMHUYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB,
NOATBEP)KJIATh  CYIIECTBOBAaHUE  TIE€HETHYECKOW  CBSA3M  MEXIY
HEOPraHMYECKUMHM  BEIIeCTBAMM € IIOMOLIbIO  ypaBHEHMH

COOTBETCTBYIOIIINX XUMHUYCCKUX peaKuHﬁ

2.4

ChopMupOBaHHOCT, ~ YMEHMH  yCTAHAaBIMBAaTh  IPUHAAJIECKHOCTH

HEOpPraHMYECKUX BEUIECTB IO MX COCTAaBY K OMNPEAeNEHHOMY KIaccy




(rpymnme) coenuHEHUH (MPOCTHIE BEIIECTBA — METAIBI U HEMETAJUIHI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTBI, aM(OTEPHBIE THIPOKCHU/IBI, COIIH)

2.5

ChopMupoBaHHOCTh YMEHUH MCIIOJIB30BaTh XMMUYECKYI) CHMBOJIUKY
JUld  cocTaBiieHHsT (OpMyJ BEIIECTB M YPAaBHEHUH XUMHYECKHX
peakuumii, cucremarnyeckyto HomeHkiaarypy (IUPAC) u TpuBnanbHbie
Ha3BaHMsI OTJEIbHBIX HEOPraHWYECKUX BeUIeCTB (yrapHblii ras,
yIJIEKUCIBIA a3, aMMMaK, raméHas H3BeCTb, HeraméHas H3BECTb,

MUTHEBAs COJA, MUPUT U JPYTUE)

2.6

CdopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh (OMHCHIBATH) OOIIHE
XMMHUYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKIATh  CYIIECTBOBAaHWE  TE€HETUYECKOW  CBSA3M  MEXIY
HEOPraHWYECKUMH  BEIIECTBAMU C  TIOMOIIbBIO ypaBHEHUI

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

ChopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBINOIHATE XUMUYECKUIN
HKCHEPUMEHT (pa3lioKeHUEe MEepOKCHJAa BOAOPOAAa B IPHUCYTCTBUHU
KaTaJln3aTopa, ONpPEAEICHUE CPebl PACTBOPOB BELIECTB C IOMOIIBIO
YHHUBEPCAJIbHOTO HWHAMKATOpa, BIMSHUE pAa3IMYHBIX (PAKTOPOB Ha
CKOpOCTh XMMHUYECKOH peakiuM, peakUud HOHHOro OOMeHa,
Ka4yeCTBEHHbIE PEeaKLMU Ha Ccylb(haT-, KapOoHAT- U XIJIOPHI-aHUOHBI, HA
KaTUOH aMMOHHs, PCIICHUEC OJOKCICPUMCHTAJIBHBIX 3adad II0 TEMaM
«Metanne» u «Hemeramibl») B COOTBETCTBUM C MPaBUIAMHU TEXHUKH
0e30macHOCTH TpH OOpallleHuH C BeIeCTBAMH M J1aOOpaTOPHBIM
000opyI0BaHKEM; [IPEICTABIIATE pE3yIbTAThI XUMHUYECKOTO
SKCIIEpUMEHTa B (OopMe 3amucu YpaBHEHHH COOTBETCTBYIOIIHX

peaKHI/Iﬁ n Q)OpMyHPIpOBaTL BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

2.8

CdopmupoBaHHOCTh YMEHHI COOMIOAATH TMpaBWiIa IOJTH30BAHUS
XUMUYECKOW TOCY/IONM W J1abopaTOpHBIM OOOpYJAOBaHHEM, a TaKKe
npaBuia oOpaIrieHus: ¢ BEIMIECTBAMU B COOTBETCTBHH C MHCTPYKIIUSIMHU

1O BBIIIOJHCHHUIO Ha60paT0pHBIX XUMHUYCCKUX OIIBITOB

2.9

CdopMHupoBaHHOCTH YMEHHI XapaAKTEPU30BaATh XUMUYECKHUE
MIPOLIECCHI, JIEXKAIIUE B OCHOBE IMPOMBIIIJIEHHOTO IOJYYEHUS CEPHOMI
KHCTIOTHI, aMMHaKa, a Takke c(HOpMHPOBAHHOCTH MPEACTaBICHHUH 00
oOIMX HAyyHBIX MPHUHIMIIAX ¥  JKOJOTHYECKHX  MpodiieMax

XUMHYCCKOI'0 IMpOn3BOJACTBA

XUMHS U KU3Hb. PacuéThbl

3.1

CdopMupoBaHHOCTh TPEACTABICHUNA O XHMHUYECKOW COCTaBISIONICH

€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHH B MO3HAHUU




SBIICHUA TPUPOABl, B (POPMHUPOBAHMHM MBIIUICHUS M KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIMMOM st
pelIeHusT TPAKTUYECKUX 3a7ad M OIKOJIOTUYECKH OOOCHOBAHHOTO

OTHOUICHUSI K CBOEMY 3/I0POBbIO U PUPOJHOM Cpeie

3.2

CdopmMupoBaHHOCTD yYMEHUM KPUTUYECKH aHAIM3UPOBATh
XUMUYECKYI0 HH(OpMAIMIO, TOIY4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOW KOMMYHHKAIUH, ceTh IHTepHET U pyrue)

3.3

CdopMupoBaHHOCTh YMEHHH COONIIO/IaTh TIPaBHJA JKOJOTUYCCKU
1eJ1eco00pa3HOro IMOBeJeHUsI B ObITY U TPYAOBOHM JEATENBHOCTH B
LEIAX COXPAHEHMUS CBOETO 3J0pPOBbS MU OKPYKAIOIIEW INPUPOIHON

cpenbl

3.4

Oco3HaBaTh ONACHOCTh BO3JICUCTBUS HA JKUBBIE OpPraHU3MBbI
OnpeAenEHHbIX BEMIECTB, MOHMMAs cMbIch nokaszatens [I/IK, moscHsaTh
Ha MpUMeEpax CrocoObl YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO

BOSI[CIZCTBPIH Ha OpraHn3M 4Y€JIOBCKa

3.5

CdopmMupoBaHHOCTH YMEHHI [IPOBOJUTH BBIYHCIICHUS c
UCTIOIB30BAHUEM TIOHITHS «MAaccoBas JOJsI BEIIECTBA B PAacTBOPE»,
OOBEMHBIX OTHOIIEHHH Ta30B MPH XHUMHYECKUX PEAKIUIX, MacChl
BelllecTBa MU 00BbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO M3 YYAaCTBYIONIUX B PEAKIMH BEIIECTB,
TEIIOBOTO d(pdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIIECTB, IPCBPAIICHUA U COXPAaHCHUA SHCPIUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeOpeTI/I‘ICCKI/IC OCHOBBI OpFaHH‘IeCKOﬁ XUMHNHU

11

[Ipenmer opraHHYecKOM XMMHH: €€ BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUYCHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepHaloB. Teopusi CTPOECHUSI OpPraHUYECKUX

coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHBIE (OPMYIBI OpPraHUYECKUX BEIIECTB. [ OMOJIOTHS, H30MEpHS.
XHUMHYECKasi CBS3b B OPraHUYECKUX COCAMHEHUSAX — OJUHAPHBIE M KpPAaTHBIE

CBA3U. HpeI[CTaBJICHI/IC 0 KJIaCCI/I(bI/IKaHI/II/I OpraHn4YC€CKHX BCIICCTB

1.3

Homenknarypa opraHMyecKux COEIMHEHUHN (CHCTEeMaTHYecKas) U TPUBUAJIbHbIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIGfI KJIaCCOB OPraHM4CCKUX BCUICCTB

YrieBogopoasl

2.1

AJNKaHBI: COCTaB M CTPOCHHME, TOMOJOTMYECKHH psa. MeraH u draH —
NPOCTEHIINE MPEACTAaBUTEIN AIKaHOB: (PU3MUECKHE U XUMHUECKHE CBOMCTBa
(peakuy 3aMeIleHUs U TOpPEHMs), HAaxXOXJEHHE B TMPUPOAE, IOJIyueHUE U

IIPUMEHEHHE

2.2

AIIKeHBI: COCTaB U CTPOCHUC, TOMOJIOTUYECKHUI pAA. OTUjIeH " MMPpOMNMWJICH —
HpOCTCfIH.IHG MMPEACTAaBUTCIN AJIKCHOB!: (bI/I3I/I‘-IeCKI/Ie M XHMHYECKHE CBOMICTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOICHHUPOBAHUA, THUApATalWU, OKHUCICHUA U

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U TIPUMCHCHUEC

2.3

Anxanuensl: Oyramuen-1,3 u MerunOyraaueH-1,3: cTpoeHue, BaKHEHIIue
XUMHUYECKHEe CBOMCTBA (peakuusi nmoiaumepusanun). [lomyueHue cuHTETHUECKOTO

KaydyKa U pe3UHbI

2.4

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHMSI, TOMOJIOTHYECKUN Psil. ALETUIICH —
MPOCTEHIINIM TPECTaBUTENIb AJIKHHOB: COCTaB, CTpOoeHHe, (U3NUecKue U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHNUS, TAJIOT€HUPOBAHMSI, THIpATAIUY,

TOpCHI/IH), MOJIYYCHUEC U IPUMCHCHUC

2.5

Apensl. benszon: cocraB, cTpoeHue, (u3MUECKHMe W XHMHUYECKHE CBOHCTBA
(peakuuy raJoreHMpoBaHMs U HUTPOBAHUS), MOTy4YeHUE U puMeHeHue. Tomyou:
cocTaB, CTpoeHue, (U3MUecKHue ¢ XHUMHUYECKHE CBOHCTBa  (peakiuu
TaJIOTeHUPOBAHUS W HUTPOBAHUS), MOJYYCHHE U MpUMEHEHUE. TOKCUYHOCTD
apeHoB. ['eHeTHuyeckasi CBsI3b MEXAY YIJIEBOJOPOJAMHU, MPUHAICKAIIMMHA K

Pa3IMuYHBIM Ki1accaM




2.6

[IpupoHbIe ICTOYHUKH YTIIEBOIOPOIOB. [IprpoaHbIif ra3 U MOMyTHBIC HePTIHBIC
ra3el. Hedth u €€ mpoucxoxaenue. CrocoObl mepepadoTku HE(TH: MMEePEroHKa,
KPEKHUHI (TEpMUYECKHM, KaTaquTHueckuil), nuposnus. IIpoaykTel mepepaboTku
He(TH, X NPUMEHEHHE B IMPOMBIIIEHHOCTH U B ObITy. KameHHBINH yroib u

MIPOJYKTHI €T0 MepepadoTKu

Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

3.1

[IpenenpHble OJHOATOMHBIE CIUPTHI. METaHOJ U 3TAHOJ: CTpOeHHE, PU3NIECKUE
M XUMHYECKHME  CBOWcTBa  (peakuuM C  aKTHUBHBIMM  METaJUIaMH,
raJloreHOBOJIOPOIaMU, TOpPEHHE), MpUMEHEeHHe. BoaopojHble CBS3UM MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBME MeTaHOJia M 3TAHOJA Ha OPraHU3M 4YeJIOBEKa.
MHOroaToMHbIC CIIUPTHI. DTHWICHTJIMKOIb U TIUICPUH: CTPOCHUE, (PU3NICCKHIE U
XUMUYECKUE CBOWCTBa  (B3aMMOJCHCTBHE CO  IIEJIOYHBIMU  METaJUIaMH,
KauecTBEHHAsl peakiusi Ha MHOTOATOMHBIE CHUPTHI). JlelicTBUEe Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/IC TJIMOCPpHUHA U STHJICHIJIMKOJIA

3.2

®deHoJl:  CTpOEHHUE MOJEKYJbl, (U3NYECKUEe ¢ XUMHUYECKHE CBOMCTBA.

Tokcuunocts enona. [fpumenenune gpenona

3.3

Anpaeruipl ¥ KeToHbl. DopMaIbACTHI, alleTAIbACTH: CTPOEHUE, (U3HUCCKUE U
XUMHUYECKUE CBOMCTBA (PEAKIIMU OKWCIICHUS U BOCCTAHOBIICHUS, KAU€CTBECHHBIC

peaxuun), noy4eHue U NpuMeHeHne

3.4

OHOOCHOBHBIE TpeZeNbHble KapOOHOBbIE KHMCIOTH. MypaBbHHAas U YKCyCHas
KHCIIOTBI: CTpPOEHHE, (PU3HMUECKHE U XMMHYECKHE CBOMCTBA (CBOMCTBA, OOIIME JUIs
Kjlacca KHUCJIOT, peakius »TepuuKalnuu), TMOJydyeHHE U IpPUMEHEHHUeE.
CreapuHoBasi U OJEMHOBAsl KUCIOTHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIefiCTBHE

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCJIOT. ['MIPOIN3 CII0KHBIX
s¢upoB. Kupsl. ['naponus xupos. [lpumenenue xupoB. buonorunueckas posb

KHUPOB

3.6

VYrneBoabl: cocTaB, Kiaccuukanus yrieBoaoB (MOHO-, AM- U MOJHCAXapUJIbI).
I'moko3a — mpocredmmii MoOHOcCaxapua: OCOOEHHOCTH CTPOEHHSI MOJIEKYIbI,
¢du3MUecKre 1 XMMUYECKHe CBOMCTBA (B3aumoeiicTeue ¢ ruapokcuaom meau(ll),
OKHCIICHME aMMHauyHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHwue,
Opo’KeHHE TIIOKO3bI), HAXOXKIEHHE B MPUPOJE, MpUMEHEHHue, OHOoJornueckKas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IITIOKO3bl. KpaxMai u mesiono3a Kak
IpUpoAHble moiauMepbl. CTpoeHHE KpaxMmana M Leunosio3bl. Pusznueckue u

XMMHYECKHE CBOMCTBA KpaxMaiia (THIPOJIH3, KaUeCTBEHHAs PEAKIUsI C HOIOM)

A3o0Tcoeprkalliie OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHUCIIOTEl Kak amM(oOTepHble OpraHuyecKkue coequHeHus. duznueckue u




XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpumMepe riuiuHa). buonormueckoe

3Ha4YCHUE aMUHOKUCIOT. IlenTumnl

4.2

benku kak mpuponHbIE BBICOKOMOJEKYIspHbIe coenauHeHus. IlepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OenkoB. XHUMHUYECKHE CBONCTBA OEJIKOB:

TUApOJIn3, A€HaTypalus, KaYCCTBCHHBIC pCaKI[MKU Ha Ocnku

BBICOKOMOJ'ICKYJ'ISIpHBIe COCOAUHECHUA

5.1

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COGHHHCHHﬁZ MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJUMEPpHU3AllUN, CPCAHAA MOJICKYJIApHAasd
macca. OCHOBHEIE MCTOABI CHHTE3a BbICOKOMOJICKYIISIPHBIX CO@I[I/IHCHI/Iﬁ -

IoJIuMEepu3anus U MMOJUKOHACHCAIIHUA

5.2

3KCH€pI/IMCHTaJH)HI)I€ MCTOAbI H3YUYCHHUA BCUICCTB HU HUX HpeBpameHHﬁI
O3HAaKOMJICHHUC C 06pa3uaMH MNPpUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH, IIACTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U pE3UHbL

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

1

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

11

XUMUYECKUH 371eMeHT. ATOM. SIapo aroma, U30TOIbI. DJIEKTPOHHAs 000JI0YKa.
DHepreTUUeCKUe YPOBHH, MOJYPOBHU. ATOMHbBIC opOuTany, S-, P-, d-3JeMEHTHI.
OcoOeHHOCTH pacIpeesIeHUs] JIEKTPOHOB 110 OPOUTANIIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX NMEPUOJOB. DIEKTPOHHAS KOH(UTYpalHs aTOMOB

1.2

[Iepnonnueckuit 3akoH u [leproandeckas cucreMa XUMHYECKUX d1aeMeHToB J[.1.
MenpeneeBa. CBsa3p mnepuoanyeckoro 3akoHa M llepuonnueckoil cuCTEMBbI
xumuyeckux ieMeHToB JI.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB XHMHYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH MPOCTBIX U CJIOXHBIX BEUIECTB IO Tpynnam U IepHoJaMm.

3HadeHUe NepUoOANYCCKOr'0 3aKOHA B Pa3BUTHUU HAYKU

1.3

Ctpoenne BemiecTBa. XHMHYECKass CBSI3b. BHIBI XUMHYECKOW  CBSI3U
(koBajieHTHAsT HEMOJISIpHAsT W TOJSpHAs, WOHHAs, MeTalmudeckas). VoHBI:
KaTHOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHYECKON CBS3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

14

BaneHnTHOCTb. DNeKTpoOTpHUIIATEIbHOCTh. CTENEHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BeIIECTBA. THUMbl KPUCTAUINYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA

BEIIECTB OT THIIA KPUCTAUIMYECKOM pem€Tku. IlloHsaTne o aucnepcHbIX




cucremax. McTuHHBIE U KOJUIOWAHBIE PaCTBOPEL. Maccoas J0JIs1 BE€IIECTBA B

pacTBope

1.6

Krnaccudukanusa Heoprannueckux coequHeHnii. Homenkinarypa HeopraHmueckux

BEILIECTB

1.7

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peakiuid B
HEOpPraHMYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPAaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHU U IMPEBPAILICHUA SHEPTUU ITPU XUMHUYECKNX PCAKIIHAX

1.8

CKOpOCTbh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOPOB

1.9

O6paTI/IMI>Ie pe€aKuuu. XHUMHUECKOE PpaBHOBECCHC. CDaKTopBI, BIUAKOIIMEC Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle [larense

1.10

QHGKTPOJ'II/ITI/I‘ICCKEIH Jucconuanus. CunpHple U ciia0Oble QJICKTPOJIUTHI. Cpeﬂa
BOIHBIX paCTBOPOB BCHICCTB: KUCJIasd, HeﬁTpaJ'IBHaH, menoyHas. Peakupy HOHHOTO

oOMeHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKuuun

Heoprannueckas xumus

2.1

Hemerannsbl. [lonoxxenne HemetamuioB B Ileproanueckoil cucteMe XMMHYECKHX
anemenToB J[.M. MenzaeneeBa U OCOOEHHOCTH CTpOEHUs aTOMOB. Duznyeckue

CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IIPUMEPE KUCIOPOa, CEPBI,

dbocdopa u yraeponaa)

2.2

XUMUYECKHE CBOWMCTBA BAKHEHIIMX HEMETAJIOB (TalloreHOB, CEphl, a30Ta,
dochopa, yriepoma W KpEeMHHUS) U HUX  COCAMHEHUH  (OKCHJOB,
KHCIIOPOJICOICPIKAIMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). [IpumeHeHue

BaKHEHUIIIMX HEMETAIIJIOB U UX COCTUHEHUI

2.3

Meramnbl. Ilonoxenne merawioB B Ileproandeckoil cUCTEME XMMHYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000I0UYEK
aToMoB MeTauioB. OOmue ¢usmdeckue cBoiicTBa MeTaioB. CIlaBbl METaJIOB.

3J'ICKTpOXI/IMI/I‘-ICCKI/II71 pAax HaHpH)KCHI/Iﬁ MCTAJJIOB

2.4

XUMUYECKHE CBOWCTBA BaXXHEHIIMX METAJUIOB (HATpUM, Kajaui, KaJlbluM,
MarHui, ajqlOMHMHUH, IUHK, XpOM, JK€le30, Melb) M UX coeauHeHuil. OOmme

CITOCOOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJlJIOB B 6BITy 1 TCXHUKE

2.5

I'emetnueckas cBSI3b HCOPraHNYCCKUX BCIICCTB, IMPHUHAMICKANIUX K PA3JIMIYHBIM

Kj1acCcaM

XUMUS U )KU3HD

3.1

Ponp xumum B oOecrie4eHHHM SKOJOTHYECKOW, SHEPreTUYeCKOW W THIIEBOM
0€30MacHOCTH, Pa3BUTUU MeIUIUHBL. [lOHSATHE O HAYYHBIX METOAAaX MO3HAHUS

BEIIIECTB U XUMUYECKHUX PEAKITUNA




[IpencraBiaenust 06 OOIMKMX HAYYHBIX MPUHIMIAX MPOMBIIUIEHHOTO MOTYYEHHS

BOXHEHIIMX BelIEeCTB. UenoBEK B MHUpPE BEUIECTB U MATEPHAJIOB: BAXKHEUILIHME

3.2 CTPOMTENbHbIE MaTepUalbl, KOHCTPYKLIMOHHbIE MaTepuajbl, KpacKH, CTEKJIO,
KepaMHuKa, MaTepuaybl A DJIEKTPOHUKH, HAaHOMAaTepHallbl, OpraHUYeCKUe U
MUHEpaJbHbIE y100peHus
XvMHS U 3I0pOBbE YEJIOBEKA: IIpaBUJa MCIOJIb30BAHUS JIEKAPCTBEHHBIX

3.3 [IpernapaToB, MpaBuiia 6€30MaCHOT0 UCIOJIBL30BaHUS MIPENapaToB OBITOBOM XUMUU

B HOBCCI[HCBHOﬁ KHN3HU




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

1. 1. Xumwusa. 10 knacc: y4ebHunk/0.C. Fabpuensan, U.T. Octpoymos, C.A. CnagKos. — 6-e u3a., ctep.-
Mocksa lMpocselweHune, 2023. — 128 c.: uA.
2. Xumus. 11 knacc: yuebHuK/0O.C. Fabpuensan, U.I. Octpoymos, C.A. CnagKos. — 6-e u3a., ctep.-

Mocksa lMpocseuweHune, 2024. — 127 c.: un.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

chemistry.ssu.samara.ru - "Opranudeckast XumMusi' DJICKTPOHHBINH yU4eOHUK

JUIsl cpeHel mKobl. (aBTOpHI - [epsouna, Kantapus, CosioBoB,
Camapckuil yHuBepcuTeT, kad. opr. xumuu) O0beMHast 1 XOPOILIO
WUTIOCTPUPOBAHHAS AJIEKTPOHHAs KHUTA. Pa3meriena Ha caiite xuMmpaxa
Camapckoro YHuBepcuteTa. (= cnit.ssau.ru )


http://www.chemistry.ssu.samara.ru/
http://cnit.ssau.ru/organics/index.htm







