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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpelHero oobimero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMbl  CpEAHEro OOIIero oOpa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, ¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTEeNbHBIX OpraHu3aunusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToNOXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOA0OB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCSl CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTABUIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auM0OOYCIOBIECHHOCTH IICJICH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIONIMM H3TAallOM peaM3alii  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH I1IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KyJIbTYpHI
YelOBeKa, a TakKe DKOJOTMYECKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3M0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBaAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOrO ONpPENESIEHbl B
nmporpaMme MO0 XHMHUHM € YYETOM CHenuPUKH HAYKH XUMHH, €€ 3HAYCHHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lmMX 1efaed M MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUTpaeT 0coOyio poiib B
COBPEMEHHOW IMBWIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHAIHLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME€ IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIeM MHUPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uieHa ooOmectBa. CoBpeMeHHas XHMHA KakK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJICHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEeM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOyyaromuxcs, HEOoOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOKEHUS
0o0pa30BaHus B Pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEIMIOCPEACTBEHHO C XUMUEH.

CocraBngomiuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKkon xumuu. POpMHUpPOBaHUE JAHHOW CHCTEMBI 3HAHWU NPU U3YYCHUU
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsS] BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuUMus» c@opMupoBaHa B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYeHHI0O ydyeOHOro marepuajia U OO0yCJIOBIIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHM HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHMYECKUX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  3JIEKTPOHHBIX
Ope/CTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COCIMHEHUH. B Kypce OpraHM4ecKo XHWMHUU IOJIyYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPE/ICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yIrJIOM 3peHUs B MHpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» 00yYaromMMcs TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHWE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIONMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMM, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOoTeKaHust jomnosHsercs B Kypcax 10 u 11 ximaccoB
AIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAHUIO B3aWMOCBSI3U XHMHH C
IpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBaXKEHHUS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIMTYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
OPUMEHATh €€ JUIsl MONOJHEHWsS 3HaHWM, pELIEHUs WHTEUIEKTyaJlbHbIX |
HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yueOHOTo
npeaMera  «XuUMHUS»  JAaHHOTO  YPOBHS — W3YYEHHMsS] OpPUEHTHPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHUYECKOM OCHOBBI ISl MOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BELIECTB HX COCTaBOM M
CTPOCHHMEM, II03HABAa€MOCTb NPUPOJHBIX SBICHUA NYTEM OHKCIEPUMEHTa M
pelieHnsi TMPOTUBOPEYMH MEXKAy HOBBIMU (akTamMu ¥ TEOPETHUECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEHIEHUU 3KOJOTHUYECKUX MpodsieMm, a
Takke MpodsieM cOepekeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nnane pemeHuss 3agad  BOCHHMTAHMSA, PAa3BUTUS M COLMANIM3ALUU
OOyJaromuxcs MPUHATHIE MPOTPAMMON IO XMMHH TOAXOABI K OIMpPEICICHHIO
COJlep)KaHUsl M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHUBEpPCAJbHBIX Y4YeOHBIX JACHCTBU, HMEIONMX 0a30Boe 3HAYCHHE IS
pa3IMuYHBIX BHJIOB JESTENBHOCTH: pEUIeHHs MpoOsieM, MOHCKa, aHalu3a H
00paboTku MHpOpMAaLIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIEIOBATENbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHus XMMHU Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEp>KATEeJIbHOM XapaKTEpUCTUKH 1IeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAyKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JESITEIIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIeW W3y4eHUs
peaMeTa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs IVIABHBIMM LEJSIMU M3Y4YEHUsS INpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKHX 3HAHUH KaKk  BaKHEHUIICH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHS, (PyH/IaMEHTANbHbIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHS;

e (opMupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEUIECTB M XUMHYECKHX peakuui, HEOOXOOUMBIX [UIsi HPUOOpEeTEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OJKCIIEpUMEHTa, COOJIIOJEHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeIMEeTa B IPOrpamMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NIPUOPUTETAMHU B CHCTEME cpeaHero oomiero odpazoanusi. Ceromns B
OpernojaBaHUM XUMUM B OoJbllIeld CTeneHH OTAAETCS  MpeArnovTeHue
MPaKTUYECKOM KOMIIOHEHTE COJAEp>KaHUsd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEro He
HA0OpOM 3HaHWN, a (PYHKIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSIMH aKTUBHOTO IOJIYYEHHMS 3HAHUU M NPUMEHEHHUS MX B PEANbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKUX 3a]1a4.

B cBf3M ¢ ATUM NpU U3YYEHUM NpeaMera «XHUMHs JIOMUHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAKHUE LIETU U 3aJa4H, Kak:

ajanrtanusi 00yJaromMxcs K YCJIOBUSAM JTMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3aHHBIX C BEIIECTBAMU M MX
PUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS  KJIIOYEBBIX  HABBIKOB  (KIFOYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHUs MpoOJeM, MOUCKa, aHanu3a U 00padoTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUsl OmbITa JESTEIBHOCTH, KOTOpas 3aHUMaeT
BAJXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M YE€JIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JJI IOMCKAa U aHauu3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTaHHE Yy oOOyyarommxcs YOEXKIEHHOCTH B T'yMaHHUCTHUYECKOU
HAIPaBIEHHOCTH XUMHUHU, €€ BAXXKHOW PONMM B PEIICHUU TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKK€ NPUOOpPETEHHs OIbITa
UCIIONb30BaHUSl TOJYYCHHBIX 3HAHUM /i MPUHATHS TPAMOTHBIX PEUICHUA B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuyeOHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMET «XHUMUS»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHON o0sacTi «EcTecTBeHHO-HAyUYHbIE
IpEeIMEThD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oomiero oopazoBanusi, coctapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHUHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUH HOBBIX BEIIECTB M MaTepuasoB. Teopuss CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 1I0JI0KeHUsSA. CTPYKTYpHBbIE (DOPMYIIbI
OpraHMYECKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpraHUYECKUX COEUHEHUSAX — OAUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccupuKauKM opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaruyeckas) M TpUBHAJIbHbIE Ha3BaHUs
BKHEUIIUX MPEICTAaBUTENEN KIaCCOB OPTraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHME C O00pa3aMy OPraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
ONMCAHKE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO0 OPraHUYECKHUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoast

AJNKaHbl: COCTaB W CTPOEHUE, TOMOJIOTWUYECKH psa. MetaH M 3TaH —
MPOCTEUIINE NPEICTABUTENN aJIKaHOB: (U3MUECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMeIlleHUss M TOPEHHs), HAXOXKACHUE B MPHUPOJAE, IOIyYEHHE WU
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U NPOIUJIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIApATallMM, OKHUCIEHUS U
MOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuusi mojaumepuszanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psil. ALleTUIICH
— TMpPOCTEHIINNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALINH,
TOPEHMSI), IOJTYyYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKME U XMMHYECKHE CBOMICTBa
(peakiuu raJoreHMpOBaHHUs U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. Tomyon:
cocmae, cmpoeHue,  Quauyeckue U  XuUMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOAOPOJAMH, NPUHAAICKALIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadOTKu HEPTH:
NEPETOHKAa, KPEKHHI (TEPMHUYECKHM, KaTaaUTHYeCKui), nuposus. IIpoaykrsl
nepepaboTku HeTH, UX MIPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €Tr0 MepepadOTKH.

OKCHepUMEHTAJIbHbIE METOJbl W3Y4YEHHUs BEUIECTB M UX IpPEBpalllCHU:
O3HaKOMJIEHHME C oO0pa3lamMu IUIaCTMAacC, KayyyKOB M PpE3HHBI, KOJUIEKIUH
«Hedptp» u  «Yromp», MOIETMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOTEHONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKONW PabOThI: MOTYYCHHE STUIICHA

Y U3yUYEHHE €TO CBOWCTB.

PacuérHpie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEaKIUU MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
dusznyecknue M XHUMUYECKHE CBOMCTBA (pEaklUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOJAaMH, TOpPEHHUE), NpHUMEHEHHe. BoJopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyecknue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO MIEIOYHBIMU
MeTaJUlaMM, KaueCTBEHHasl peaklus Ha MHOIOAaTOMHBIE CIHPTHI). JleiicTBHE Ha
opraHusM yenoBeka. [[puMeHenune rauueprHa U STUICHTITUKOJI.

deHo: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenne GpeHomna.

Anpperunpl U kemouvl. DOpMANBIAETHN, ALETAIBAEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHe, (pU3HuecKue M XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIHsl 3Tepu(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [maponus
cloxHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCHUKAIMS  yriaeBOJAOB  (MOHO-, JHU- U
nosucaxapuabl). [mroko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBHE C
runpokcuiom mMeau(Il), okucnenne ammuadHbM pacTBopoM okcuzaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHME TIJIIOKO3bl), HaXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ononornyeckas poiib. @orocuHTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak NpupojHbie nmoiuMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3NYecKue W XUMHYECKHE CBOMCTBAa Kpaxmaya (THIpOJus3,
KauyeCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUN:
IPOBEICHUE, HAOJIOJICHHE W ONHCAHWE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, Kau€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCJIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TIJIMLEPHHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
IIPOBEICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IMPOJYKTa PEAKIMHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM MTPOYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INmuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuasl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuunas,
BTOpPHYHAs M TPETUYHAS CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M HX MPEBpAIICHUI:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JA€HATYpalisi OEIKOB MPH
HarpeBaHUM, LIBETHbIC PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3aLNN, CPEAHIS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
HOJIMMEPU3ALIUS U MTOJIMKOHEHCALIMSL.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C 00pa3llaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peannsanus MeXIpEeIMETHBIX CBSA3EH IPU U3YYEHNH OPTaHUYECKOU XMMHH B
10 kmacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK U TOHITHH, SBJISIOIIUXCS CUCTEMHBIMHU IS OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO11ue ecTeCTBEHHO-HAy4YHbIE IOHATHUS: SIBJICHHUE, HAYYHBINA (PaKT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: MaTepus, OHEpPrus, Macca, aTroM, OJJIEKTPOH, MOJIEKYJIa,
HHEPreTUYECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3NUECKUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
doToCcHHTE3, OMOJOTMYECKH aKTHBHBbIE BellecTBa (OE€NKH, YIJIEBOIbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJIE3HBIE UCKOMAaeMbI€, TOIUIMBO,
pECypCHI.

TexHonorusa: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHE IMpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX U1 CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMu4eckuil snaeMeHT. AToM. Sapo artoma, H30TONbL. DJIEKTPOHHAs
000J10UKa. DHEPreTUYECKUEe YPOBHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpelesieHusl 3JIEKTPOHOB M0 OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPHOIOB. IINEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[leprnonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. Y. MenneneeBa. CBsi3b NMepUOIUYECKOT0 3akoHa U [lepuognyeckoid cucTeMbl
xumudeckux aiaeMeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOU TEOPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM H TEPUOJaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHIbl XWMHWYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHsiil). BomopogHas cBs3b. BalleHTHOCTB. OJEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucremax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECTMHEHU M. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEMIECTB,
MPUHAJICKANIUX K PAa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanuss XUMHUECKMX — peakiuil B
HEOPraHUYECKOM M OPraHUYECKON XHWMHHM. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiautuueckas nuccounanusi. CuibHbIE U cadbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIHNH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
neMoHcTpanus Tabaui «Ileproguyeckas cucrema XuMHUeckux siaeMentos 1. U.
MenneneeBay, U3ydeHUE MoOJIeNied KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUuE U
OMHCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pEaKIUuh HOHHOTO oOMeHa),
MIPOBEJICHUE TIPAKTUYECKON paboThl «BausHue pa3iuyHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum».

PacuérHble 3anaumn.

Pacuétel 1O ypaBHEHMSM XMMHUYECKHX pPEaKUUi, B TOM YHUCIIE
TEPMOXHUMHUYECKHAE PACUEThI, PACUEThl C HCHOJIb30BAHUEM IOHATHUS «MacCOBas
JIOJIs1 BEIIECTBAY.

Heopranuuyeckasi xumust

Hemerannel. Ilonoxxkenne HemetaiuioB B Ilepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (HA MpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (TaJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)KHENIIIMX HEMETAUIOB U UX COCIMHEHUM.



Merannel. Ilonoxenne meramnoB B [leproanueckon cucreMe XUMHUYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTtaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI PSJI HANIPSYKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUH, KaJWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OObmue cnocoObl momyueHus: MetayioB. [IpumMeHeHre MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BELIECTB W HMX IPEBPALCHUN:
U3Y4YeHUE KOJUICKINH «MeTauibl ¥ CIUIaBbl», 00pa3lOB HEMETAJUIOB, PELICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIKCAHHE JIEMOHCTPAllUOHHBIX U
7a00pAaTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Uel, KaYeCTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnblie 3agaun.

Pacuétbl Maccel BellecTBa MM 00bEMA ra3oB MO WU3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUH, €CIU OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHS ¥ KM3Hb

Ponp xuMun B 0OeCrieuyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEeBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINIHME CTPOUTEIIBHBIC
MaTepualibl, KOHCTPYKIIMOHHBIC MaTEepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl sl 3JIEKTPOHUKH, HAaHOMAaTEpHalbl, OPraHUYECKUE U MUHEPAJIbHbBIC
ya00peHwusl.

XuMus M 3J0pOBbE YEJIOBEKA: TpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XMMUU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3e€d TpW  HM3ydYeHUH OOmed u
HEOpraHU4ecKorM XxuMuM B 11 Kjlacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOlIMX €eCTECTBEHHO-HAYYHBIX TOHSATHUH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [UKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC MOHSTHUS: HAy4YHBIN (DaKT, THUMIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KJIaCCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusuka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
HM3MEpPEHUS, CKOPOCTb.

buonorusi: kneTka, opraHu3M, SKocHUCTeMa, Owuocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpaAIBI, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOIMAEMbIE, TOTUIMBO,
pECYpCHI.

TexHonmorus: XMMHYECKasi MPOMBIIUICHHOCTb, METAJUTYypPrus, MPOU3BOICTBO
CTPOUTENBbHBIX MaTEpPUAJIOB, CEIHLCKOXO3SMCTBEHHOE IIPOM3BOJICTBO, MHUIIEBAs
MPOMBIIICHHOCTh,  (hapMalleBTUUECKass  MPOMBIILICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAIIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAMM CpPEIHEro oOlEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IMOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHSI» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICTICHUIO;

HaJIM4KMe MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIMUXCS PYKOBOACTBOBATbCS B CBOEU
JIEATEIIbHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIMUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTra «XHUMHsS» JOCTUTalOTCS B
CANHCTBE Y4YEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMyd POCCUUCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAMM U TpaBWIAMH  TOBEJEHHUSA, CIHOCOOCTBYIOUIMMHU  MpoleccaM
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
O0yJaroIMXCsl.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[103HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4JaronmMxcs Mo peaju3alyy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUS O COLMAJIBHBIX HOPMax M NPaBUJaX MEKINYHOCTHBIX
OTHOILICHUN B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TNPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN YyYE€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPH aHAJIN3€ Pa3InIHbIX BUJIOB YUEOHOH EATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K IPOILIECCY TBOpPUECTBA B OOJACTH TEOPUM U IMPAKTUYECKOTO
IIPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHIKEHHUS HAYKH €CTh pPE3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUM M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YeCTBEHHOU
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBSA3aHHbIE C XUMUYECKUMU SIBICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

coOmoieHs TpaBuil Oe30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI MHIUBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYalUsIX, YTPOKAIOIINX 3I0POBbIO U KU3HU JIIOCH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYPEHUS);

5) TPy10BOr0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEI0BaTENbCKON
NEATEeTbHOCTH, OOIINECTBEHHO TIOJIE3HOW, TBOPYECKOW W JPYrHMX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aJad
COLIMAJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI Pa3IudHOrO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peain3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKHX MpOoOJieM, BIUSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIBHON CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTHKEHUW XUMHH  JUIS
pelIeHus. BOIPOCOB PALIMOHAIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArompUsTHBIE HKOJOTHUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLICHUS, SKOJIOITHYECKON KYJIbTYPHI,
OIIbITA JEATEITBHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOACTBOBAaThCSI UMM B MO3HABATEIbHON, KOMMYHUKATUBHOM W COLMAIBHOMN
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

Cc()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeU(UKA XUMHUU KakK HayKh, OCO3HaHUS €€ poiu B
bopMHpOBaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiIeHusT 00 OKpPYKaloIeM MHpE Kak O €IMHCTBE MPHUPOJIBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U penieHuu MpoOJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B 0OCOOOW 3HAYUMOCTH XUMHUHU JJIsI  COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMAHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37aHMU HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILIEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, 0OECIICUEHUU YCIOBHI
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMQPOPTHOW IKHU3HU KAKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOSIINUX B HEM M3MEHECHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4dHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

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

UHTEepeca K MO3HAHUIO M UCCIIEI0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMPEephIBHOMY  O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XHMHH B
COOTBETCTBUH C KU3HEHHBIMU NMOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3nyHbIX chepax npodhecCHoHATbHOM
NEATeTLHOCTH.

METANPEJMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHbIC Pe3yJbTaThl OCBOCHUS YIEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUS  MHPOBO33PEHUS  OOy4YaIOIMIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OO0IIeHayYHbIe MOHSATHUS, OTPa’KaOIINE
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
poIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPyTHe);

yHUBEpCaIbHbIC Y4eOHbIC NeWCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIE), o0ecreynBaome dbopmHpoBaHue (GyHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00y4YarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHbIE y4eOHbIE
JICVCTBUS B IO3HABATEIIBHOM U COIUAIBHON MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJTbHBIMHA Y4eOHbIMU NMo3HABATEJbLHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOrHvYecKmne JeCcTBUSI:

CaMOCTOSITeTbHO  (OPMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH KX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTaThl AEATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPHU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONIUE TIOHSTHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAaHUS H KPUTEpUH IS KIACCU(DHUKAIMKM BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYMHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJeHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEUYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKUE
(3HAaKOBBIE) MOJICINIU, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opMylia, ypaBHEHHUE XHUMHUYECKOU
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MIPUMEHSTh Ha3BaHHbIE MOJEIbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECCTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbIe MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XHUMHUYECKHUX
pEeaKLnii;

bopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BaTh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJA0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBObI OTHOCUTEIILHO TJOCTOBEPHOCTHU PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOCKTHOM
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3a]ay, MPUMEHCHHUIO Pa3IUYHBIX
METOJIOB TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPoOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPAaBOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHamM3UpoOBaTh UHPOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
MpEeACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(dbopMynIupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBINOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT HCIHOJIB30BaHUS HHPOPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMM U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMy  TpPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KadecTBE CpeAcTBa Hpu pabdoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((pu3nueckue u
MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH 1€l CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIora W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIlMEl pe3yNbTaTOB MO3HABATEIBHON JESATEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poekTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUNA MYTEM COTJIACOBAHMS TO3MIMHA B
X0J1e 00CYK/ICHUSI 1 0OMEHa MHCHUSIMH.

OBilaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBJISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMperensas e€ Ilend W 3aJadd, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh Npe/jiaraéMblii aJroput™M JACUCTBUU MpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (dEeKTUBHBI CHOCOO MX pelIeHUs € Yy4€TOM IOJyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH JEATEIHHOCTH HAa OCHOBE CaMOaHan3a
U CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3ylbTaTbl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TMPEACTABICHUM O XHMHYECKOW  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEICeHHs MPAKTUYECKUX 33124
U 9KOJOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUILIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BEpHyTas M COKpallEHHAas), MOJb, MOJIIpHas
mMacca, MOJIApHBIH OO0BEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIa,
panuKai, U30MepUsi, U30MEPhl, TOMOJIOTUYECKUN PAL, TOMOJIOTH, YITIEBOLOPOLBI,
KUCJIOPOJ U a30TCOAEpXKallye COECIUHEHUs, MOHOMEp, IOJMUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHNS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXaluye B OCHOBE NOHUMAHWsS NPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKHUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEIIOBEKa;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IOHATHS MPH
ONMCAHNU COCTaBa, CTPOCHHUS U IPEBPALCHUN OPTaHUYECKUX COCTUHEHU;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHON)
dopMysl OpraHMYECKMX BEIIECTB U ypaBHEHUHW XMMHUYECKUX pEaKluH,
M3TOTAaBIMBATh MOJEIN MOJIEKYJ OPTaHWYECKUX BELIECTB I WUIKOCTPALIUU HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUH YyCTaHAaBIMBATh MPHUHA/JICKHOCTb HM3YyYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takkxe NpUBOIUTH TPUBHAIBHbBIE
Ha3BaHUS OTACJIbHBIX OpPraHUYECKUX BEUIECTB (ITWJIEH, NMPONMWIIEH, AalleTHJIEH,
ATWJICHTJIMKOJb, TIULEPUH, (EHON, (popmanblerus, aueTaibIerua, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJII0K034,
dpyKTO3a, KpaxMaJ, LEeUII0J103a, TIULHH);

C(OPMUPOBAHHOCTh YMEHHS ONpPENEISATh BHJbBI XUMHYECKOW CBSI3M B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. BytiepoBa 15t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MAaCChl BEIIIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMMYHBIX NPEICTABUTENEH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OEH30J7, METAaHOJ], ATaHOJ, STUJICHTJIUKOJIb,
TIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKLIUN C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIECTBA WJIM MPOIYKTa
peakiuu 10 H3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAaHUW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUs, UCTIOIb3YEeMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMUUYECKUX SIBJICHUMN (HaOJI0JeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IOl U J1IabOpaTOPHBIM O0OpYJAOBaHUEM, a TaKXe MpaBWiia OOpalleHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBHIMIOJHATh XUMHUYECKUM
AKCTIIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIMU OPraHUYECKHUX
BCIIECTB, JCHATYypaIusi OCIKOB MPU HArpEBaHWUU, I[BETHBIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKH OE30MaCHOCTH TMpU OOpaIieHUuu C
BEIIECTBAMU M JIAOOpPaTOPHBIM O0OpPYJIOBAaHHEM, TIPEACTABISATH pPE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKuCH YPAaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BHIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYCCKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
I1€JIECO00Pa3HOr0 TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEIIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHOU Cpellbl, OCO3HABATh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEISIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00YYaroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIICTIBIX W CJIA0OBHIAIIMX OOYy4aloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. bpaiins nis 3anmucu XUMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBJISIIOILIEH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHUM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIIeHUs] IMPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHUYECKUW AJIIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUTNUECKas, BOJIOPOJIHAS ), KpUCTAJTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJUTHYECKAS JIUCCOLMALMNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTHYECKOU AUCCOLMALMH, Nepuoanueckud 3akoH [. M. Menpaeneesa,
3aKOH COXPAaHECHUS MACCHl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS SHEPTUU
MpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN S3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHMUYECKUX SIBIICHHM, (PAKTOJOTMUYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEIHLHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTaHABJIMBAaTh WX B3aMMOCBS3b, HCIOJB30BATh COOTBETCTBYIOLIME ITOHATHS MPH
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

C()OPMUPOBAHHOCTh YMEHUU HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUHl XMMUYECKUX  pEakLui,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U JIPYTHE);

Cc(pOpMUPOBAHHOCTh YMEHUI ONPEIENSITh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX Pa3IMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOHAs) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKHUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpynmne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUOIUYECKOTO 3aKoHa [,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb DSJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xuMuueckux snemeHToB [[. WM. MeHneneeBa, MCHOJIb3ysl MOHATHS «s-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPTreTHUYECKUE YPOBHMW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
10 nepuoaaM u rpynnam llepuoanueckor cucTemMbl XUMHYECKUX d1eMeHTOB /[]. 1.
Menpaeneena;

cOPMHPOBAHHOCT, ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKHME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM MpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3p¢deKTy peakuuu, U3MEHEHUIO CTENEHEH OKMCIEHHUS 3JEMEHTOB, 0OpaTUMOCTH
peaKklny, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YYUThIBAs
YCIJIOBHSI, IIPX KOTOPBIX 3TU PEAKLUU UAYT 10 KOHIIA,



c(OPMUPOBAHHOCTh YMEHUH TPOBOJAUTH PEAKIUH, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLIHUIA MOCPEACTBOM COCTABJIEHUS 3JEKTPOHHOro OajlaHca
ATUX PEaKIU;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3aIuvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlIHero Bo3aeiicTBus (npuHuu Jle Illarense);

c(OPMHPOBAHHOCTh YMEHUM XapaKTEpU30BaTh XUMHUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUsS] CEPHOM KHUCIIOTBI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUN NPOBOJAUTH BBIYMCIEHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakUUu
BELIECTB, TEIJIOBOro 3((eKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJIATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKXKe MpaBuiia OOpaIieHus: C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLUHUSMHU MO BBIMOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBAaTH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEHUE IMEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENECHUE CpEeabl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOTO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peakllvu,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 I10
TeMaMm «Metaey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOpAIICHNUN C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMyIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKalu, MTHTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOM NEATEILHOCTH B IICISIX
COXPaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocOoObl YMEHBIICHUS |
IPEIOTBPAIICHHS HX BPEIHOTO BO3JICHCTBUS HAa OPTaHU3M UYEIOBEKa,;

JUIST O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37[0POBbS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX H  CJIA0OBHIAIIMX OOYyYarONIMXCs: YMEHHE HCII0JIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHuid JI. Bpalins nis 3anucu XUMUYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCcKOH XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHble yraeBoAOPOAbl — aJKaHbI 2
9 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 6 |
aJIKa/INEHbI, aJTKUHBI
2.3 ApoMaTndeckue yrieBoaoposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 |
ux nepepadoTka
Wroro no pazneny 13
Paspnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeJUHEHNs
3.1 Cnuprel. ®enon 3
39 Anbnerunsl. KapOOHOBBIE KUCIIOTHI. . |
CrnoxHble 3¢upbl
3.3 VYrieBoanl 3 2




Uroro no pazgeny

13
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBL. AMUHOKHCIOTEIL. beikn 3
Hroro no pazgeny 3
Pa3zgea S. BoicokoMoJieKyJ/IsIpHbIE COeINHEHU S
5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

34




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3aeioB U TeM ungposbie
Ne i/ P Kourpoubnbie IIpakruyeckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nea 1. Teopernyeckue 0CHOBBI XMMHMHU
Crtpoenune atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3
anemenToB /1. 1. Menaeneena
12 Crtpoenue BemiectBa. MHOroobpasue 4
’ BEIIIECTB
1.3 XHWMHUYECKHUE PEAKLUN 6 1 1
Wroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumust
2.1 Meranst 6 1
2.2 Hewmeramibl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHMYECKUX )
' BEIIECTB
Uroro no pazgeny 17
Paszpnen 3. Xumus u Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

[Ipeamer oprann4ecKkor XUMHH, €
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThI

JlaTa
U3YYeHUS

JIEKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Teopust cTpoeHUs OPraHuYECKUX
coenunennit A. M. byrieposa, eé
OCHOBHBIC ITOJIOXKCHUA

[IpencraBnenue o knaccudukanum
opraHuveckux Beuiects. HomeHkatypa
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHUA OPraHUYCCKUX BCIICCTB

AlKaHBI: COCTaB U CTPOCHHUC,
TOMOJIOTHYECKHI pAx

Meran u 3TaH — npocTenire
MPEICTaBUTENMN aTKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUjeH u IMPOIUJICH — HpOCTCfIH.IPIG
MNpEACTABUTCIIN AJIKCHOB

[IpakTuueckas padora Ne 1. «Ilonyyenue
JTUJICHA U U3y4EHUE €r0 CBOMCTB»

Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. Ilomydenune
CUHTETHYECKOTO KaydyKa U Pe3UHBI




AJIKHMHBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMYECKUHN Psil. ALETHIIEH —
MPOCTEUILINN NPEICTABUTEIb ATIKUHOB

1 Boruncnenus mo ypaBHEHUIO XUMHUYECKOM
peakuuu

12 Apensbl: 6eH3011 1 ToIyoJ. TOKCHYHOCTD
apeHoB

13 I'enernyeckas CBS3b yII€BOIOPOAOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoIHBIE HICTOYHUKH YIVIEBOIOPOIOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu

16 Kontponbhas paboTta mo pazaery
«YTneBoaopoab»

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b

13 MHoOroaroMHble CIUPTHI: STHUICHIINKONIb U
[JIMLEPUH

19 DeHOJI: CTPOCHHE MOJIEKYIIBI, (PU3UUECKUE
1 XUMHUYECKHE CBOMCTBA, IPUMEHEHNE

20 Anpaerunsl: GopManbaeTu U
areTanpaerna. AeToH

)1 OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE
KHUCJIOThI: MypaBbUHAs U YKCYCHas

22 [IpakTuueckas padora Ne 2. «CBoiicTBa




23

pacTBopa YKCYCHOU KHCIIOTBI»

CTeapI/IHOBaSI 1 OJICMHOBaA KHCJIOThI, KaK
IpeaACTaBUTCIIU BBICHIUX Kap6OHOBI)IX
KHCJIOT

24

25

26

Mpbiia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHUE

CnoxxHble 2(DUPBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. ['MIAPOIIU3 CIIOKHBIX
3¢upoB

JKupsr: runponus, mpuMeHEHHE,
OuoJsornYecKas pojb >KUPOB

27

VYTaeBopsl: COCTaB, KiIaccuuKanus.
Baxneiine npeactaBuTeNn: TI0K03a,
¢bpyxTO3a, caxaposa

28

29

30

31

Kpaxmai u nemitono3a kak npupoHbie
MOJINMEPBI

KonTponpHas pabota mo pazaeny
«Kucnopoacoaep:xaiiue opraHuuecKue
coenuHeHus»/ Beepoccuiickast
IpoBepoyHas pabora

OO1m1ast xapaKTepUCTHKA a30TCOAEPIKAILINX
OpPraHUYeCKUX COeTMHEeHUH /
Bcepoccuiickas npoBepouHasi paboTa

AMWHEBI: METHJIAMUH U aHWUJINH

32

AMUHOKHCTIOTHI KaK aMm(pOTepHbIC
OpTraHWYECKUE COCTMHEHUS, UX
ouonornyeckoe 3HaueHue. Ilentuas.
benku xak npupoaHsie




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTOHSITUSA XUMHHU

33 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH !
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH. 1
[InacTmaccel, KaydyKkH, BOJJOKHA
OBLIEE KOJIMYECTBO YACOB 10 14

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

JIEeKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH AIEeMEHT. ATOM. DIIEKTPOHHAs
KOH(HUTrypamus aTOMOB

[lepuonnueckuit 3akoH u Ilepuoanueckas
cucTeMa XUMUYECKuX 3nemMeHToB [I. U.
MeneneeBa, X CBs3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCTMHCHHH 110
rpynnaM u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux anementoB .. Meneneena B
Pa3BUTHU HAYKH

CrpoeHue BemecTBa. XUMUYECKast CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBs3U. Bogoponnas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEILHOCTb.
Crenenb okucieHus. BemectBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.

HcTuHHBIE U KOJNIOMIHBIE PacTBOPBLI.
MaccoBas 1011 BellleCcTBa B pacTBOpC




10

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JTUYHBIX
KJIaCCOB

Kiaccudukanus XuMuaeckux peakiuii B
HEOPraHWYECKON M OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAIlCHHS SHEPTUU TIPU
XUMUYECKHUX PEaKIUSIX

Ckopoctb peakiuu. OOpaTuMbIe peaKIuu.
XUMUYECKOE paBHOBECHE

[IpakTuueckas padora Ne 1. «BausiHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKOH peaKum»

11

DnexTpoiauTHuecKas auccoruanus. [lonstue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peaxiiuu nonHoro oomeHna. I'maponus
OpPraHMYECKUX M HEOPTaHMYECKHUX BEIIECTB

12

OKHUCINTENFHO-BOCCTAaHOBUTEIILHBIC
peakmmu. [TousTre 00 2MeKTpoIN3e
pacIIaBoB M paCTBOPOB COJIEH

13

14

KonTponbHas pabota mo pazaeny
«Teopernueckne OCHOBBI XUMHUU»

Mertainmsl, ux nonoxxkenue B [lepuoanueckoit
cucTeMe XuMudeckux anemeHTos 1. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOme Gpu3ndecKkue cBOWCTBa
METaJUIOB




15

16

CnuiaBbl METAIOB. DJIEKTPOXUMUYECKUH DS
HaIpsHKEHUN METaJUIOB

XUMHUYECKHE CBOMCTBA BAXKHEHIITNX

METaJUIOB (HATpUH, KaJui, KaJablluid, MarHui,
QTIOMUHHNA) U UX COCTMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

19

20

XHUMHYECKHE CBOMCTBA IIMHKA, JKejIe3a U uX
COCTMHEHUN

[Ipaktuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTATBHBIX 3a7a4 110 TeMe
«Mertamnb»"

Hewmeramisl, X IOJIOKEHUE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®uU3NYECKUE CBOMCTBA HEMETAIIJIOB.
AmoTponusi HEMETAIUIOB (Ha MpUMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22

23

24

XHWMHYECKHE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIMHEHUN

XumHueckue cBoiicTBa a3ora, gocdopa 1 ux
COCIMHEHU I

XHWMHMUYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

25

26

[IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COETMHEHUN

O0001IeHYEe ¥ cUCTEMAaTU3alUs 3HAHUI 1O




TeMe «Hemeramiely. Berauciaenus mo
YpaBHEHUSAM XUMUYECKHUX PEaKUui
TEPMOXUMHUYECKUE PACUETHI

[TpakTrueckas padota Ne 3. «Pemenue

27 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME 1
"Hemerannsl"»

73 Konrtponsnas pabora mo remam «MeTamib» |
n «Hemeramib»

79 Heopranuueckue u opraHnyecKue KUciaoThl. 1
Heopranuueckue u opraHnyecKue OCHOBaHUS
AmdoTrepHble HEOpraHUYECKue 1

30 opraHudeckue coenuHeHus. I'enetTnueckas |
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BELIECTB
Posnb xuMum B ob6ecrieueHNH 3K0JIOTHYECKOi,

31 SHEPreTHYECKOHN U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHN MEAMIIMHBI
[IpencraBienust 06 00X HAYYHBIX

32 MIPUHLUIIAX TIPOMBIIUIEHHOIO MTOIY4YeHUS 1
BAKHEHIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MAaTEPHATIOB 1

34 XHMHS U 310pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC

Kox
NpoBepPsieMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeiHero 001ero odpa3oBanusi

Teopernueckre OCHOBbI OPraHUYECKOW XUMHUU

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XHUMHUHM B TIO3HAHUU
SBIIGHUWA TIPUPONbI, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOTUMOM IS
peleHusT TPAKTUYCCKUX 3a7ad U DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnanenue cucremMoil XMMHUYECKHMX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIOJIAraroIIue MMOHSITHS (monekymna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOISPHBIA OO0BEM, YIIEpOAHBIA CKETeT,
(byHKIMOHANBHAS ~ TpYINa,  pajguKall, U30MeEpHs, HU30MEPBHI,
TOMOJIOTUYECKUN PAMl, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHMs, OMOJOTMYECKd AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KUpBI, OCEIKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU H 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHnmueckux BemiecTB A.M. Byrtneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, IIOJYYCHUH U O€30MacCHOM
WCTIONB30BAaHUHM BAKHEHIIMX HEOPTaHMYECKMX U  OPTaHMYECKHX

BCIIICCTB B 6LITy u npaKanecxoﬁ ACATCIIBHOCTH YCJIOBCKA

1.3

1.4

ChopmMupoBaHHOCTh YMEHHMH BBIABIATH XapaKT€pHbIE MPHU3HAKU
MOHATUM,  yCTaHABJIMBAaTL  UX  B3aUMOCBS3b,  HCIIOJIbL30BATh
COOTBETCTBYIOIIME IOHATUS IIPU OINKMCAHUM COCTaBa, CTPOCHUS U

MPEBPAIICHUN OPTAaHUYECKUX COCTUHEHUN

c(hOPMUPOBAHHOCTh YMEHHM HCIIONH30BAaTh XUMUYECKYH) CHMBOJIHKY
JUISE  COCTaBJICHHSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHOW) ¢GOpMyJ OpPraHMYECKHX BEIIECTB U  ypaBHEHUH
XUMHUYCCKUX peaKHI/Iﬁ, HU3T0TaBJIMBATb MOJCIIN MOJICKYJI OPTraHNYCCKUX
BCIICCTB JIsI WJUIIOCTpALMU HUX XUMHUYCCKOI'0O W IMPOCTPAHCTBEHHOI'O

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHABIUBATh  IMPHHAICKHOCTD
M3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 MX COCTaBy M CTPOCHMIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuMHEHHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKallle COEAUHEHUs, BBICOKOMOJEKYISPHBIC
COEIUHEHMs), JaBaTb MM  Ha3BaHUA IO  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS ONPEACIATh BUIABI XUMUYECKOW CBSI3H B

OpPraHMYECKUX COSAUHEHUSX (OJUHApPHBIE U KPATHbIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHusi opranudeckux seuiectB A.M. bytnepoBa nist oObsicHeHUs
3aBUCUMOCTH CBOMCTB BELICCTB OT UX COCTaBa U CTPOCHUS; 3aKOH

COXPAaHCHUSA MACChl BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe u a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHU . BI)ICOKOMOJICK}’JIHPHI)IG COCAMHCHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAUTH TPUBHMAIBHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, NPONWIEH, AalleTUJICH,
STWJICHIJIMKOJb, TIULEpUH, (eHod, (opManbaerua, aneTaibIerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIIOTa,
CTeapuHOBasl KHUCIJIOTa, IJIIOKO3a, (pPyKTO3a, Kpaxmal, IeJUIr103a,

[JIALIKH)

2.2

CdopMHpoBaHHOCTh YMEHHMHM XapaKTepU30BaThb COCTaB, CTPOEHHUE,
(bu3MYecKne W XUMHUYECKHE CBOWCTBA TUIMYHBIX MPECTABUTENEH
pa3IUYHBIX KJIACCOB OPTaHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OGenzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOIb, TIHUIEPUH, (EHOJI, aleTalbIeruI,
MypaBbHMHAsS M YKCYCHasi KHCJIOTBHI, TJIFOKO3a, KpaxMaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHUS WLTIOCTPUPOBATH TEHETHUYECKYIO CBS3b
MEXKIY  TUIHWYHBIMU  NPEACTABUTEISIMU  PA3JIMYHBIX  KJIIACCOB
OPraHNMYEeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyIT

24

CdopMupoBaHHOCTH yMEHUS XapaKTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOTHOTO CHIPhS (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepaboTKU U MPAKTHYECKOE TPUMEHEHHE POIyKTOB NepepadoTKU

XUMHUS U KU3HL. PacuéTerl

3.1

CdopmupoBaHHOCT YMEHUH BJIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOAAax HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBIEHUN (HAOMIOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BATh CHUCTEMHbIE
XUMUYECKHE 3HAaHUS I NPHUHATHS PEHIeHUH B KOHKPETHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3dHHBIX C BCHICCTBAMU U UX ITPUMCHCHUCM

ChopmupoBaHHOCTh yMEHHMM COONIOATh MpaBUia IOJB30BaHUS
XUMHUYECKON MOocynoil u 1abopaTOpHBIM 00OpYIOBaHHMEM, a TaKXKe
npaBujia oOpalieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO Ha60paTOpHLIX XUMHNYCCKHUX OIIBITOB

33

CdopmMupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIIIOJHATh XHMHUECKUAN
AKCIIEPUMEHT (MIPEeBpAICHIS] OPTaHUYECKUX BEILIECTB MIPH HArPEBaHUH,
MOJIyYEHHUE 3TUJIEHA U U3YUYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKLIUU
OpraHWYECKUX BEIIECTB, JIeHAaTypalus OEIKOB IIpU HarpeBaHUH,
LIBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MpaBUJIAMU TEXHUKU
0e30MmacHOCTH Tpu OOpalleHUH C BEIIeCTBAMU U J1TaOOPATOPHBIM
00opynoBaHUEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHCHUH COOTBETCTBYIOIIMX

peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yJIhbTaTOB

34

3.5

CpopMUpPOBAaHHOCTH YMEHUM MPOBOJAUTH BHIYUCICHUS IO XUMHYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HJIH
MPOJYKTa PEaKIIUU 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKITUH)

CdopmupoBaHHOCTH yYMEHUM KPUTUYECKH aHAJIM3UPOBATh
XUMUYECKYI0 WH(OOpMAIMIO, TOJYy4aeMyl W3 Pa3HBIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMUpOBAaHHOCT, yMEHHH COOJIOATh TMpaBUja JKOJIOTHYECKU
1enecoo0pa3HOro MOBENEHUs B OBITY U TPYIOBOM NEATEIbHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH MPUPOTHOU
Cpeabl, OCO3HaBaTh OMACHOCTH BO3/JICMCTBUS HAa >KUBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHNYeCKUX BELIECTB, MOHMMAsi CMBICI MOKa3aTens
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOOBl YMEHBIIEHUS M MPEJOTBPALICHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHu3M 4YCJIOBCKA

11 KIIACC

Kon
NpoBepPsieMOro

IIpoBepsiemble mpeAMeTHBbIE Pe3yJabTAThl 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus




pe3yjabTara

1

1.1

TeOpeTI/I‘ICCKI/Ie OCHOBBI XMMHH

Bnanenue cucremMoil XMMHMYECKMX 3HAHMN, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIONINE  TMOHATUS  (XUMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMa, §-, p-, d-3IIEKTPOHHBIE OPOUTAIIN AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCIICHHS, XMMUYECKas CBfA3b, MOJb, MOJISIpHas Macca, MOJISPHBII
00bEM, KpUCTAJUIMYecKas pemerka, TUIbl XUMHYECKUX peakuui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peakiuu HOHHOrO OOMEHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIUTHYECKAs  JUCCOIHMALIMS, OKHUCIHUTENb, BOCCTAaHOBHUTEINb,
CKOpPOCTh XMMHUYECKON pEaKliu, XUMHUYECKOE PaBHOBECHE);, TEOPUU U
3aKOHBI (TEOpHUSl DIEKTPOIUTHYECKON aucconuanuu, [lepuoauueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOMYyYeHMH U O€30MacHOM HCIOJIb30BAHUU BaKHEUIINX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATENbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBIATH XapaKTepHblE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M UX IPEBpALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHI c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHBIX IIPCIMCTOB

1.3

1.4

L.5

BJ'IaIleHI/Ie OCHOBHBIMHM MCTOJaMHW HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHYECKUX SBJICHUH (Ha6J’IIO)IeHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,
MOIIeJ'II/IpOBaHI/IC)

C(I)OpMHpOBaHHOCTL YMCHI/Iﬁ OMpPCACIIATL BAJICHTHOCTL M CTCIICHB
OKHCJICHHUSA XHWUMHYCCKHUX DOJJICMCHTOB B COCAWMHCHHUAX PA3JIMYHOIO
CoCTana, BU XHUMHYICCKOMN CBsA3U (KOBaJ'IeHTHafl, HWOHHAas,
METALIM4YCCKasd, BO,Z[OpOI[HaH) B COCIMHCHUAX, THUII KpHCTEU'IJ'IH‘-ICCKOﬁ
pCIJ_IéTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHaH, MOJICKYJIsIpHAsd, MOHHAs,

MeTaJUTHIeCKast)

ChopMupOBaHHOCTh YMEHUH ONpPEIENATh XapaKTep CpeAbl B BOAHBIX

pacTBOpax HEOPraHUIECKUX COCTMHEHUN

1.6

ChopmupoBaHHOCTh ~ yYMEHHUS  KJIacCH(UUUPOBATH  XUMHUYECKUE
peaKuuu Mo pa3iuyHbIM MpHU3HAKaM (YHCITYy U COCTaBY pearupyrommx

BEIIECTB, TeIIOBOMY J(h(}EeKTy peakiuu, HU3MEHEHHUIO0 CTeneHel




OKHCJICHUS  DJIEMEHTOB, O0paTUMOCTH  peaklHH,  y4acTHUIO

KaTaJlu3aTopa)

1.7

1.8

ChopMupoBaHHOCTH YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIUi
pa3MYHBIX THWIIOB, MOJIHBIE W COKpAIIEHHBIE YPABHEHUS pEaKUUN
MOHHOI0 OOMEHa, YUUTHIBas YCIOBHS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUIN MPOBOIUTH PEAKIUU, MOATBEPKIAIOLINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BEUIECTB,
pacro3HaBaTh OIBITHBIM NMYTEM HOHBI, IPUCYTCTBYIOIIME B BOIHBIX

PacTBOpaAX HCOPTaHUYCCKHUX BCIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHMH PpacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

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

ChopmupoBaHHOCTE yMEHMI  OOBACHATH  XapakTep CMEUICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JICUCTBUS

(mpunnun Jle Hlatense)

OO6m1ast 1 HeOpraHu4vecKask XUMHs

2.1

2.2

CopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIcH [lepuomnueckoro
3aKOHa .. Menneneena u JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOIIYIO, OOBACHUTENbHYIO M  MPOTHOCTHUYECKYIO
byHKIIIT

CdopmupoBaHHOCT YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonos Ilepronnueckoi
cuctemMbl xuMuueckux snemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
MOHATHSL «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPreTHUECKUe
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHsS  CBOHCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUWHEHHMI MO MEpUoJaM W rpynmnam

[Iepnonnueckoii cucremsl XuMudecknx 351eMeHToB [I.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPIAaHUUYECKUX BEILECTB PA3INYHBIX KJIACCOB,
MOATBEPKAAaTh  CYLIECTBOBAHWE  TE€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYEeCKUMHU  BEIIECTBAMM € IIOMOLIbIO  ypaBHEHHH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ
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ChopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIUBaTh  INPUHAAJIEKHOCTh

HEOPraHUYECKHUX BEILIECTB MO MX COCTaBy K OMNpENeNIEHHOMY Kiaccy




(rpymnme) coenMHEHui (MpOCThlE BELIECTBA — METAJUIBI U HEMETAJLIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

ChopmupoBaHHOCTh YMEHUI HCTIOIB30BAaTh XUMUYECKYIO CHUMBOJIHKY
JUISE  COCTaBIICHUST (OpPMYyN BEIIECTB W YypPaBHEHUH XUMHUYECKHX
peaknuii, cuctematudeckyro HomeHknarypy (IUPAC) u tpuBuanbHbie
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETallI€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHHN XapaKTepH30BaTh (OMHCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPXK/IAaTh  CYINICCTBOBAHHE  TI'EHETHMYECKOHW  CBS3M  MEXIY
HEOPTraHWYECKMMH  BEHIECTBAMH  C  TOMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHNYCCKUX pCaKIII/If/'I

2.7

2.8

CpopMHUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHUECKHUI
HKCHEPUMEHT (pa3ioKeHHWEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTaln3aTropa, ONpeesiCHHEe CPelbl PAaCTBOPOB BEHIECTB C MOMOIIBIO
YHUBEPCAJILHOTO HMHIMKATOPA, BIHMSHUE Pa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKON peaklMH, pPeaKIud MOHHOTO OOMeHa,
KaueCTBEHHbIE PeaKkuu Ha Cyiab(aT-, KapOOHAT- U XJIOPUJI-aHUOHBI, Ha
KaTUOH aMMOHUS, pelIeHHE SKCHEPUMEHTAJbHBIX 3a7ady 10 TeMaM
«Metamibl» U «HemeTamiby) B COOTBETCTBUU C MPAaBUIIAMHU TEXHUKHU
0e30MacHOCTH TpU OOpalleHHMH C BEUIeCTBaMM U JIaOOpaTOpPHBIM
o0opyIoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepUMEeHTa B (oOpMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ nu (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

ChopmupoBaHHOCTE YMEHHI COONIOAATh TMpaBWiIa IOJTH30BAHU
XUMUYECKOH TOCY/I0M W jabopaTOpHBIM O0OpYyJOBaHWEM, a TaKKe
npaBujia oOpareHusi ¢ BEMECTBAMH B COOTBETCTBUH C MHCTPYKIHSMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaTh XAMUYECKHUE
MPOLECCHI, JIEKAIIUE B OCHOBE IMPOMBILUIEHHOIO MOJYYEHHUS] CEPHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0ImUX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYECKOT'O IMTPOMU3BOJCTBA

XUMHA U )KU3Hb. PacuéThl

3.1

CdopmMupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONICH

€CTeCTBEHHOHAyYHOW KapTUHBI MHpa, pPOJIM XUMHUU B [O3HAHUU




3.2
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SBJIEHUN TPUPOIBI, B (OPMHUPOBAHUM MBIIUIEHUS U KYJIbTYpPbI
AUYHOCTH, €€ (YHKIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOW st
pelleHrs NPAaKTHUYECKUX 3aJad U DKOJOTHYECKH OOOCHOBaHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOHOMN cpesie

CdopmupoBaHHOCTH YMEHHI KPUTHYECKH aHaJIM3UPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, IMOIY4aeMyl0 M3 Pa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

ChopmupoBaHHOCTE yMEHHI COONOATh TIPaBHJA DKOJOTUYCCKU
11eJ1ecO00pa3HOro MOBEIEHUsI B OBITY U TPYAOBOM JEATENBHOCTU B
LEIAX COXPAaHEHUS CBOETO 3J0POBbS M OKPYKAKOUICH NPUPOSHOU

cpenbl
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3.5

Oco3HaBaThb ONACHOCTh  BO3JEHUCTBUS HAa JKUBBIE OPraHU3MBbI
oIpeIeIEHHBIX BEIIeCTB, HOHUMas cMblci nokasareins [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHUS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSI{GI;'ICTBI/Iﬂ Ha OpraHusM 4CJIOBCKa

CdopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
HCIOJIb30BAHUEM MOHSITHUSI «MaccoBasi JI0Ji1 BEIECTBA B PAacTBOPE»,
O0OBEMHBIX OTHOILICHHH Ta30B MPH XHMHUYECKUX PEAKIUAX, MAacChl
BelecTBa WiM 00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEILECTBA,
Macce Wid 00BbEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
TEMI0BOr0 d(eKxTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAHCHUA SHCPTIHUU



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

TeopeTnueckrne OCHOBbI OPraHU4YECKOW XUMHUH

1.1

1.2

1.3

[Ipenmer opraHnyeckOd XHMMHHM: €€ BO3HHUKHOBEHHUE, PAa3BUTHE U 3HAUYCHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepHaloB. Teopusi CTPOECHUSI OpPraHUYECKUX
coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUS

CrtpykrypHble (OpMYyNIbl OpraHUYECKHX BemIeCTB. ['OMonorus, u30MepHsl.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COEAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cs3u. [Ipencrasienne o kinaccuuKaIy OPraHuIeCKUX BEIICCTB
Homenknarypa opraHMyeckux COeAMHEHUH (cHCTeMaTHYecKasl) U TPUBUAJIbHbIE

Ha3BaHUS BaKHEUIITNX HpeILCTaBHTGHGﬁ KJIaCCOB OPraHMYCCKNX BCHICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKUN psill. MeTaH U 3TaH — IpOoCTEeNIne
MPE/ICTaBUTENIN aJIKaHOB: (U3MUECKME M XUMHUYECKHE CBOWCTBA (peakiuu

3aMCIICHUA U FOpeHI/IH), HaXO0XJACHUC B IPUPOJACL, MOJIYUCHNEC U IPUMCHCHUC
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AIIKeHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHI pAA. OTUjeH " IMPOINUJIICH —
HpOCTCfIH.IHG MMPEACTAaBUTCIN AJIKCHOB!: (1)H3PI‘-ICCKI/IC U XHMHYECKHE CBOMICTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApATallMU, OKUCICHUA U

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

2.3

Anxaguensl: OyraaueH-1,3 u MerunOyragueHn-1,3: cTpoeHue, BaxHelue
XUMHUYECKHE CBOMCTBA (peakuus nmoiaumepusanuu). [lomyueHne cuHTETHYECKOTO

KayuyKa U Pe3HHbI
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AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psil. ALETHIIEH —
NPOCTEUIIMKA TpeACTaBUTENb aJKHUHOB: COCTaB, CTpPOEHHE, (QHU3UYECKUue U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THIpATALUH,

TOpPEHMS ), OJy4YE€HUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, crpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs U HUTPOBaHUs), OJTyYeHHE U TpuMeHeHue. Tomyoun:
COCTaB, CTpOeHHE, (U3MYeCKHMe M  XUMHYECKHE CBOMCTBa  (peakuuu
TaJIOTEHUPOBAHNUS WM HUTPOBAHUSA), MOJIYyYEHHE M NpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuecKas CBs3b MEXAY YINIEBOJOPOJAMHM, NPUHAMICKAIUMU K

Pa3IMYHBIM Ki1accaM

2.6

[IpupoHbIE UICTOYHUKH YTIIEBOAOPOIOB. [IprpogHbIii ra3 1 momyTHRIE HEPTIHBIE




3.1

ra3el. Hedth u € mpoucxoxaenue. CriocoObl mepepadoTKu HEPTHU: MEPETOHKA,
KPEKUHT (TePMHUYECKUH, KaTaluTU4eckuil), muponus. [IpomgykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IMPOMBILIUICHHOCTH U B ObITy. KameHHBIH yroiab u

MIPOJYKTHI €Tr0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3NUECKHE
M XUMHYECKHME  CBOWCTBa  (peakuuu  C aKTUBHBIMM  MeETaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHUE), MpPUMEHEHHE. BoaopoJHbIE CBSI3U MEXIY
MOJIEKYJJaMl COUPTOB. JlelicTBME METaHOJa W ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaToMHbI€ CIIUPTHI. DTUIICHTIIUKOIb U TJIMIICPUH: CTPOCHHE, (PU3UUECKUE H
XUMUYECKUE CBOWCTBA  (B3aUMOJECHCTBUE CO  IICJTOYHBIMU  METAJIaMH,
KaueCTBEHHAsl peakilisi Ha MHOTOATOMHBIE CHIHPTHI). JleicTBHE Ha OpraHu3m

YCJIOBCKA. HpI/IMCHeHI/Ie TIIMOCprUHA U STHJICHIJIMKOJIA

3.2

@deHoNI:  CTpOEHUE MOJCKYJbl, (U3UYECKHEe ¢ XUMHYECKHE CBOWCTBA.

Tokcuunocts penona. [lpumenenue peHona
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3.5

3.6

Anpaeruapl ¥ KeToHbl. DopMabACTHI, alleTalbJACTH: CTpOeHue, (pu3ndeckrue u
XUMHUYECKHE CBOMCTBA (PEAKIIMM OKUCICHHUS W BOCCTAHOBJICHHS, KAUeCTBECHHBIC

peaxkuun), nojy4eHue u NpuMeHeHne

OnHOOCHOBHBIE TpefeibHbIe KapOOHOBbIE KHUCIOTH. MypaBbHHAs U YKCYCHas
KHCIIOTBI: CTPOCHHE, (PU3HUecKne U XMMHUYECKHE CBOMCTBA (CBOMCTBA, O0IIMe AJIs
Kjlacca KHUCJIOT, peakius »TepuuKanuu), TMOJydyeHHEe U IpPUMEHEHHE.
CreapuHOBasi MU OJEMHOBAsl KUCIOTHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX

KHUCIOT. Mbla KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIeficTBHE

CrnoxHable 3¢Upbl KaK MPOU3BOIHBIE KapOOHOBBIX KHUCIOT. ['MIPOIN3 CIOXKHBIX
s¢upoB. Kupsl. ['naponus xupoB. Ilpumenenue xupoB. buonoruueckas poib
KHUPOB

VYrneBojabl: cocTaB, Kiaccu(uKaus yriaeBoaoB (MOHO-, AM- U MOJHCAXapHJIb).
I'moko3a — mpocredmmii MOHOcCaxapua: OCOOCHHOCTH CTPOCHHS MOJICKYIIbI,
¢du3nyeckre 1 XUMHUYECKHe CBOICTBa (B3aumozelicTBue ¢ ruapokcuaom meau(Il),
OKHCIICHHME aMMHauyHbIM pacTBOpoM okcuzaa cepebpa(l), BoccraHOBIEeHHUE,
OpO’KeHHE TIJIIOKO3bl), HAaXOXKJIEHHE B MPUPOJE, MPUMEHEHHE, OHOJIoruuecKas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u mesmnono3a Kak
pUpOAHbIE MonauMepbl. CTpoeHHE KpaxMmala M LEUI0J03bl. Pusznyeckue u

XMMHUYECKHE CBOICTBA Kpaxmaiia (THAPOIN3, KAUeCTBEHHAs PEaKIMsI C HOJI0M)

A3oTcoepikallie OpraHuyecKue CoeAMHEHUs

4.1

AMUHOKHCIIOTBI Kak aM(OTEpHbIe OpraHuvecKkue coeauHeHus. DPu3nuecKkue u

XUMHYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mpumepe riunuHa). buonormueckoe




4.2

3Ha4YECHHE aMUHOKUCIOT. [lenTusl
benkn Kak DpUPOIHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOPUYHAS U TPETUYHAS CTPYKTypa OENKOB. XUMHUECKHE CBOWCTBA OEIKOB:

TUApOJInN3, ACHATypalusd, KaYCCTBCHHBIC PCAKIINU Ha Oenku

BricokoMoneKysipHbIE COSMHEHMS

5.1

5.2

OCHOBHbBIE TOHSTHS XUMHHM BBICOKOMOJIEKYJISIPDHBIX COEIUHEHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BE€HO, CTEIICHD MOJIMMEPU3ALUU, CPEAHASA MOJIEKYJIApHAs
Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COCOUHCHUM —
MOJIMMEPU3ALUS U ITOJIMKOHICHCALIMS

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BELIECTB M HX IPEBPALICHMIA:
03HaKOMJIEHHE ¢ 00pa3LiaMu IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacCTMAacc,

Kay4yKOB. HOJIyT-IeHI/IC CUHTCTUYCCKOI'O KaydyKa 1 PE3UHbI

11 KVIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT COMePKAHUSA

TeopeTnyeckrie OCHOBbI XUMUU

1.1

1.2

1.3

XuUMU4eckuil 1eMeHT. AToM. SIapo aroma, U30TOIBL. DJIEKTpPOHHas 000JI0YKa.
DHEpPreTUIYEeCKue ypOBHHU, MOAYPOBHU. ATOMHBIE OpOHUTAIH, S-, p-, d-DJIEMEHTHI.
OcoOeHHOCTH pacIpeie/IeHUs] JIEKTPOHOB 110 OpOUTAISIM B aTOMax 3JIEMEHTOB

MEPBLIX LIeTI;IpéX 11(5]0)5(01(0): 8 9J'ICKTpOHHa$I KOH(l)I/II‘ypaI_II/ISI aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMHueckux 3iueMeHTos 1. 1.
MengeneeBa. CBsA3b NEpUOAMYECKOrO 3akoHa M Ilepmoanueckoid CUCTEMBI
xuMuyeckux aeMmeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOPHUEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MUMH TPOCTBIX U CJIOXHBIX BEIIECTB IO TpyHIaM U IepHoJaM.

3HaueHue NepruoINYECKOro 3aKoHa B pa3BUTUN HAYKH

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. BuAbl XHMHUYECKOW  CBSI3HU
(koBasieHTHAsT HETOJISIpHAsT W TOJSpHas, HWOHHAs, MeTandeckas). VIoHBI:
KaTHOHBI U aHWOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMUYECKOW CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). Bogopoanas cBs3b

1.4

BanenTtHocTh. DnekTpoorpunareabHocTh. CTENEHb OKUCIEHUS

L.5

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THUIbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBa
BEHICCTB OT TUIA KpUCTAUIMYeCKOW pemerku. [loHsaTHE O AuMCIepCHBIX

cucremax. McTtuHHBIE T KOJUIOWIHBIC PacCTBOPEI. Maccosas J0JIA BCIIECTBaA B




1.6

1.7

pactBope
Knaccudukanms HeopraHmieckux coeqnHeHnin. HoMeHkiiaTypa HeopraHm4ecKux
BCILIECTB
XuMuueckas peakuus. Krnaccudukanus XUMHYECKHUX peakuui B
HEOPraHUYeCKOW M OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHHUS MAacCChl BEIECTB,

3aKOH COXpaHCHUA U IIPCBPALICHUA DOHEPIUN ITPH XUMHYCCKUX PCaKIUAX

1.8

CKOpoCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (JaKTOPOB

1.9

OOpatumble peakuuu. XHUMUYecKoe paBHOBecue. DakTOphl, BIUAIONIME HA

COCTOsSIHME XUMHUUYeCKOTo paBHOBecus. [Ipunmun Jle [larense

1.10

1.11

2.1

2.2

QHGKTPOJ'II/ITI/I‘ICCKEIH Jucconuanms. CunpHple U ciiabble QJICKTPOJIUTEI. Cpez[a
BOIHBIX paCTBOPOB BCHICCTB: KUCJIAs, HeﬁTpaJIBHaH, menoyHas. Peakuyy HOHHOTO

oOMeHa
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU
Heoprannueckas xumust

Hemeramnsl. [lonoxxenne HemeramwioB B lleproanyeckoil cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpOeHHS aToMOB. Dusndeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIIOB (Ha IpUMepe KUCIOpo/ia, Cepbl,
docdopa u yrnepoaa)

XUMHUECKHE CBOICTBa BaXXHEHUIIMX HEMETAJUIOB (TaJlOreHOB, Cephl, a30Ta,
¢dochopa, yrimepoga W KpeMHHs) M HX  COEAMHEHUH  (OKCHIOB,
KHCIIOPOJICOICPKAILIMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). Ilpumenenue

BOKHEUIINX HEMETAIJIOB U UX COEIUHEHUN

2.3
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Meramnbl. Ilonoxenne merawioB B Ileproandeckoil cUCTEME XMMHYECKUX
annemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UYEK
aToMoB MeTaioB. Obume ¢pusznyeckue cBoicTBa MeTauioB. CIUIaBbl METAJIJIOB.

DIEeKTPOXUMHUYECKUH DS/l HANPSYKEHUHA METAJUIOB
XUMHYECKUE CBOMCTBA BAKHEHIIMX METAJUIOB (HATpUM, Kaluii, KaiabluH,
MarHui, aJlOMUHUN, ITUHK, XpOM, KEJIe30, MeIb) M HX coenuHeHuil. OOmme

CrocoObI MOTy4YeHHUs! MeTauIoB. [IprMeHeHne MeTaioB B OBITY U TEXHHUKE

2.5

I'emetnueckas cBSI3b HCOPraHNYCCKUX BCIICCTB, IPHUHAMICKANIUX K PA3JIMIYHBIM

Kj1accaM

XUMHUS U KU3Hb

3.1

Pone xuMum B oOecredeHUH SKOJOTHYECKOW, IHEPreTUYECKONW H MHUIIEBOM
6€3OHaCHOCTI/I, pa3BI/ITI/II/I MCAUIIUHBI. HOHSITI/IG 0 HaquBIX METOAAaX ITO3HAHUA

BCIICCTB U XUMHUYCCKUX peaKuHﬁ

32

[IpencraBnenus o0 OOIIMX HAYYHBIX MPUHLUIAX MPOMBIIUIEHHOTO MOTYYEHUS




33

BOXHEHIIMX BelIeCTB. UeNnoBEK B MHUpPE BELIECTB U MATEPUANIOB: BaXKHEUILHE
CTPOUTENBHBIE MaTEpHUalbl, KOHCTPYKUMOHHBIE MaTepUalibl, KPackH, CTEKJIO,
KepaMuKa, MaTepuaibl sl 3JIEKTPOHUKH, HAHOMATE€pUaJibl, OPraHUYE€CKUE U
MUHEpaJIbHbIC YI00pEHUS

XuMHUAg UM 3J0pOBbE YEJIOBEKa: IpaBWJIa MCIOJIb30BaHUS JICKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO UCIIOIb30BaHUS MPEMAPATOB OBITOBON XMMHUH

B IIOBCEIHEBHOMU KU3HU




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

» Xumus. 10 knacc. 'abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
* Xumus. 11 knacc. I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A.

AxunonepHoe obmectBo «M3natensctBo «IIpocBelenne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJISA
» Xumus. 10 knacc. I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.
AxnnonepHoe obmectBo «M3narensctBo «IIpocBeiienne»
* Xumus. 11 knacc. I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A.

AxnnonepHoe obmectBo «M3narensctBo «IIpocsemienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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