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HOACHUTEJIBHAA 3AIIMCKA

[IporpammMa 1O XUMUUM Ha YpOBHE CpeAHEero obmiero oOpa3zoBaHuUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ybTaTaM OCBOCHUS
dbenepaibHON  00pa30BaTENBHONW MPOrpaMMbl CpPETHEro oO0IIero 00pa3oBaHUs
(®OIT  COO), mnpencrabienHbix B DenepanbHOM  TOCYIapCTBEHHOM
obpazoBarensHOM ctanmapTe COO, ¢ yuérom Konnenmuu nmpenogaBadus y4eOHOTO
npeaMeTra « XuMus» B 00pa3oBaTebHBIX opranusanusax Poccuiickoit denepanuu,
peanu3yronMx OCHOBHbBIE 00pa30BaTeIbHbIE IPOrPAMMBI, 1 OCHOBHBIX MOJOKEHUI
«Crpareruu passutusa BocnuTanus B Poccuiickonn @enepannu Ha niepuo a0 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAXOAOB K pa3pabOTKe MpOorpaMMmbl MO XUMHUH, K ONPEEIECHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHs 00YYaIOLIUXCs CPEICTBAMU
yueOHoro npeamera «Xumusi» aiig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnentyanbHbie 1osioxkeHuss ®I'OC COO o B3auMMOOOYCIIOBICHHOCTH IIEJICH,
COJEpKaHUs, pEe3ylbTaTOB OOyueHUss U TpPeOOBAHHUH K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, NOJTy4aeMoe BBIITYCKHUKaMHU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SBISIETCS HEOTHEMIIEMOM YacThiO HX
oOpazoBaHHOCTH. OHO CHYKUT 3aBepUIAIONIMM 3TallOM peaju3allid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHuA. OTH UEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB PUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpbI
YeJI0BEKa, a TAK)KE IKOJIOITMUECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO
U NpUpoAHOHN cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOyYaromIMXCSl Ha
YPOBHE CpeTHET0 00111er0 00pa3oBaHus CPeICTBAMU YUeOHOT0 ITpeaAMeTa « XUMUSD,
CoJlep>KaHUE M TIOCTPOCHHE KOTOPOTO OMNpPEAEICHbl B MPOTPAMME IO XHUMHUHU C
y4€TOM Creuu(pUK HAyKH XUMHUHU, €€ 3HAueHUs B IO3HAHWU NPUPOALI U B
MaTepuaIbHON KM3HU OOILECTBa, a TaKXKe C yU€TOM OOIIMX LIeJeil U MPUHIIMIIOB,
XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHME CHCTEMBl CpPEJHEro  OOIIero
obOpazoBanus B Poccutickoit @eneparuu.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0co0yio poib B
COBPEMEHHOW IMBMIIM3AINK, B CO3/IaHUU HOBOM 0a3bl MaTe€pUaJbHOU KYJbTYPHI.
Ona BHOCHUT CBOH BKJIaJ B ((OPMHUPOBAHKE PAIIIOHATBHOTO HAYYHOTO MBILIUICHHUS, B
CO3/IaHHE IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXalolleM MHUpe KaK O €IUHCTBE
OPUPOABLl U YENOBEKa, KOTOpoe (OpMUPYETCs] B XMMUM Ha OCHOBE MOHMMAaHUS



BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aHUMOCBSIZH MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJIEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUsS CTajla
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W SKM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHsI Kak Hayka
co3ujlaTeNibHasl, KaK HayKa BBICOKMX TEXHOJOTHMW HalpaBlieHa Ha pEIIeHUe
MIO0ANBHBIX TPOOJIEM YCTOMYHMBOTO PpAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MacCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM C OOIIMMU MHENSIMH W TNPUHIUIIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
M3YUYEHUs) OPUECHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYI0 UM Il  BBIPA0OTKHM  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIEIIHOIO BKIIOYEHUS B JKH3Hb COLIMYMAa, MPOJOJLKECHHS
o0pa30BaHus B PA3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocrapnstomuMu  npeaMeTa  «XUMUsS» SBISIOTCA 0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas v HeEOpraHuyeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJICp>KaHUsI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOI HAyKU: CUCTEMaA
3HAaHWM MO HEOPraHWYECKOW XUMUU (C BKIIOUEHHUEM 3HAHUUN U3 OOIIeH XUMHUU) U
OpraHn4yeckon xuMuu. @OpMUpPOBAHUE JaHHOM CHUCTEMBI 3HAHUW NPU MU3YyUYECHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCCMOTPEHHUS BCEr0 MHOIoo0paszus
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa comepkaHuss KypcoB — «Opranuueckas xumusi» U «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMmMe MO XHUMHU Ha OCHOBE
CUCTEMHOTO TIOXOJa K U3Y4YEHHI0 Yy4eOHOro wMarepuaia ©u OO0yCIIOBIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYECKOM XHUMHHM BEIIECTBa
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUSI OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKHUX M DIIEKTPOHHBIX
MIPEICTABIICHU O CTpOeHUH BerecTB. CBeneHns 00 N3y4aeMbIX B KypCe BEIIecTBax
JAIOTCSl B PA3BUTUU — OT YIVIEBOJAOPOAOB JO CIOKHBIX OMOJIOTMYECKH aKTUBHBIX
coequHeHUM. B Kypce  OpraHMyeckor XUMHHM  TIOJIy4alOT  Pa3BUTHUE
chOpMHUpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHMs MEepBOHAYATHHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN PEaKIIUH.

[Tonq HOBBIM yTIOM 3peHUsT B TMpeaAMeTe «XUMHs» 0a30BOTO YPOBHS
paccMaTpuBaeTCs M3yYEHHbIH Ha YpPOBHE OCHOBHOro oO0I1ero oOpa3oBaHUs
TEOPETUUYECKU MaTtepuan H (PaKTOJOTMYEeCKHE CBEJEHUS O BeIlecTBaxX U
XUMUYECKON peaknmu. Tak, B 4aCTHOCTH, B Kypce «OOImmas u HeopraHmdeckas
XUMHUS» OOyUYaIOIMMMCS TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAUYCHUE



NEPUOANYECKOTO 3aKOHA C OOLIETEOPETHUYECKUX M METOJOJOTHYECKUX MO3UIHH,
riy0ke TOHATh HMCTOPUYECKOE W3MEHEHHe (QYHKIUI STOro 3akoHa — OT
00o0mIaroIei 10 00BACHSIOMEH 1 POTHO3UPYIOLICH.

Enunas cucrema 3HaHUN O BaXKHEWIIMX BEIIECTBAaX, UX COCTABE, CTPOCHHH,
CBOMCTBax M NPUMEHEHHH, a TAKXKE€ O XMMHUYECKUX PEAKLUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHus JonoiHsercs B kypcax 10 u 11 kiaccoB anemeHTaMu
COJIep KaHMs, UMEIOIMMU KYJIbTYPOJOTUYECKUA M TPUKIATHON XapakTep. DTH
3HAHMS CHOCOOCTBYIOT NMOHMMAaHHWIO B3aUMOCBSI3M XMMHHM C JPYTMMHU HayKaMH,
pPacKphIBaIOT €€ POJIb B O3HABATEIBLHOM M MPAKTUYECKON IE€ATEIbHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUsI K MPOLIECCY TBOPUECTBA B 00JIACTU TEOPUU
U TIPAKTUYECKUX MPUTIOKEHUM XUMHUHU, TTOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JMYHOCTHO 3HAUYMMBIX @po0JieMax, CBS3aHHBIX C XUMHEH,
KPUTUYECKHA OCMBICINBATh HH(POPMALIUIO U IPUMEHSTH €€ JIJIS TIOMOJIHEHHS] 3HAHUH,
pELICHUS MHTEIJIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIE0BATENbCKUX 3a1a4. B
LEJIOM COJiep)KaHue Y4eOHOro mpenMera «XHMHsS» JAHHOTO YPOBHS H3y4UEHUS
OpPUEHTHPOBAHO Ha (popMHpOBaHHE y 00YyHAIOMIMXCS MUPOBO33PEHUECKON OCHOBBI
JUIST TIOHUMaHWsT (PUIOCOPCKUX HAEH, TaKMX KaK: MaTepHAIbHOE €IMHCTBO
HEOPTraHWYECKOT0 U OPraHMYECKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BELIECTB MX
COCTABOM M CTPOECHUEM, MIO3HABAEMOCTh IPUPOIHBIX SIBJICHUI MyTEM SKCIIEPUMEHTA
U PpEIICHUS TMPOTHBOPEUUN MEXIy HOBBIMH (PaKkTaMd U TEOPETUYECKUMU
IPEINOChUIKaMH, OCO3HAHUE POJIM XMMHUHU B PEIICHUHU 3KOJOTHYECKHUX MpoOiem, a
TaKxe Mpo0JeM cOepexeHnss YHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3IaHNS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmmane pemenuss 3amad  BOCIHMTAHUS, Pa3BUTUS W COLMAIA3AINHU
oOyyaroluxcs MPUHATBIE MPOTPAMMOM MO XHMMHUHU MOAXOJbl K ONPEICIICHUIO
COJEpKaHUs M TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaloT (opMHupoBaHUE
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUM, UMEIOIIMX 0a30BO€ 3HAUCHHUE ISl PA3JIMYHBIX
BUJIOB JICATEIIBHOCTH: PEIICHUs] MpoOJeM, TOUCKA, aHajau3a U 00paboTKH
uHopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOU W
UCCJIEIOBATENBCKON JI€ATEIbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B IO3HAHHMH
XUMUH.

B npaktuke mnpernojaBaHus XUMUM Kak Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus, TaK U HA YPOBHE CPEJIHET0 00IIETo 00pa3oBaHUs, IIPU OIPEICICHUN
COJIEPKATEIIbHOM XAPAaKTEPUCTUKHU LEJIed HW3Y4eHUs NpeIMeTa HalpaBiICHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPATUIMOHHO MpHU3HAETCA (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NESATEIbHOCTH Y€JOBEeKa UM KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKHM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LIEJIeW HU3y4eHUs
IPEAMETA SIBJISIETCS BIIOJIHE ONIPaBAAHHBIM.



CoriacHO JaHHOW TOYKE 3pEHUs TJIABHBIMHM LIEJISIMH W3Y4YEHUs IpEeaAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 kJ1.) SIBIISTFOTCSL:

e (opMmHpoBaHME CHCTEMbl XMMHUYECKHX 3HAHUM KaK BakHeHIen
COCTaBIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeXKaT KIIOYEBbIE MOHATHUS, (PyHIaMEHTAJIbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOGHHUE SI3bIKAa HAYKH, YCBOEHHE M IMOHUMAaHHE CYIIHOCTH JOCTYIHBIX
000011IEHNI MUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIICHUE C UCTOPUEN UX
Pa3BUTHS U CTAHOBJICHUS,

e (opmHpoBaHHE U pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH, HEOOXOAUMBIX JUIsl TPUOOPETEHUS] yMEHU I
OpUEHTHPOBATbCS B MHUPE BEIIECTB M XWMHUYECKHUX SIBICHHUM, MMEIOIINX
MECTO B IIPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTUE YMEHUU U CLIOCOOOB JAESTEIbHOCTH, CBA3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHMEM XHUMHYECKOTO OSKCIIEPUMEHTAa, COOJIIOJICHUEM  IPaBUI
0e301acHOro o0panieHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuM, conepxaTenbHas XapaKTepUCTUKA LIeJIel U 3a/1ad U3yYeHUs
IIPEMETA B IIPOrpaMMe 10 XMMUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHM C
HOBBIMH TPHUOPUTETAMU B CHUCTEME cpefHero obmiero obpazoanusi. CeromHs B
IpEnoAaBaHUM XMMHUH B OOJIbIIEH CTENEHH OTAAETCS MIPEANOUYTEHUE TPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKA O00I1€e00pa30oBaTEIbHOM OpraHu3aliy, BIIAJCIOIIET0 HE HabOpOM
3HaHUU, a (PYHKIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CHOCOOAMHU M YMEHUSMHU
AKTUBHOTO MOJYyYEHHUs 3HAHUN U IPUMEHEHHUS UX B PEANbHOW JKNU3HU JJIs pELICHUS
MPaKTUYECKUX 3a]1a4.

B cBs3U ¢ 3TUM NpU U3ydeHHUH MpeAMETa « XUMUSD TOMUHUPYIOIIEE 3HAUYCHUE
NpUOOPETAIOT TAKUE LIETU U 3aJ]a4H, KaK:

ajanrtanusi o0yJaronmxcs K yCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMUpOBaHHE  HUHTEIUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU M MX
IPUMEHECHUEM;

¢opMupoBaHne y OOyyaromMxcs KJIIOYEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE [UIS Pa3IU4HbIX BHIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHalu3a U 00paboTKu MH(POpPMALIUH,
HEOOXOUMBIX JJI MPUOOPETEHNUS OIIBITA IEATENBHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B INO3HAHWU XHMHH, a TAKXE JUIsl OUEHKH C IMO3MUIMI 3KOJOTMYECKON
0€30MacHOCTH XapaKTepa BIUAHMS BEILECTB U XUMHUYECKUX IIPOLIECCOB HA OPraHU3M
4eJI0BEKa U MPUPOIHYIO CpENY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00yYaroMXCs: CIIOCOOHOCTH CaMOCTOSATEIHHO IPUOOpETaTh HOBBIE
3HaHUS 110 XMMHUU B COOTBETCTBUM C KMU3HEHHBIMU NOTPEOHOCTSIMH, HCIOIb30BATh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUU JI IOMCKAa U aHauu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAITMH XUMHUYECKOTO COICPKAHMUS,

(opMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS ACCOLMATUBHOIO U JIOTMYECKOTO
MBILUICHUS], HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YaCTHOCTH, MpH IUJIAHUPOBAHUHM W TMPOBEACHUU XUMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOOydaroumxcsst yOeXIEHHOCTH B T'yMaHUCTUYECKOH
HAIpPaBJIEHHOCTU XUMHUH, €€ BAXKHOW pOJIM B PEIICHUU TIIOOATBHBIX MpOoOJIeM
PaLMOHAIBHOTO MPUPOAOIOJIB30BAHNS, OMOJIHEHNS SHEPIeTUUECKUX PECYPCOB U
COXPAaHEHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpex HOro
OTHOIIIECHUSI K TPUPOJE U CBOEMY 370POBBIO, a TakKXKe MPUOOPETEHUS OIbITa
UCTIONb30BAaHUSl TOJYYCHHBIX 3HAHWM M7 TPHUHITHS TPAMOTHBIX PEIICHUN B
CUTYalUsIX, CBA3aHHBIX C XUMHUUYECKUMH SIBJICHUSIMU.

B yuyeObHOM maHe cpeaHero oOmEero oOpa3oBaHMS NPEIMET «XUMUDY
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOHN oOnactu «EcTecTBeHHO-Hay4YHbIE
IPEIMETHI.

OO611ee ynco 4acoB, OTBEIEHHBIX JJI U3yUYEHUsS XUMHH, HA 0a30BOM YpOBHE
cpeaHero oomero oopasoBanus, cocrapisieT 68 yacos: B 10 kiracce — 34 yaca (1 yac
B Hezeno), B 11 knacce — 34 yaca (1 gyac B Hezento).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernueckue 0CHOBBI OPraHUYeCKON XUMUU

[Ipenmer opraHn4ecKor XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJyYCHUH HOBBIX BEIIECTB M MAaTepHANOB. Teopus CTPOECHUS OPraHUYECKHUX
coenunenuii A. M. bytnepoBa, e€ ocHOBHbIE TI0JI0KeHUS. CTpYKTypHBIE (OPMYIIbI
OpraHWYeCKuX BelecTB. ['oMonorus, wu3oMepusa. XUMHUYECKas CBSI3b B
OPraHUYECKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3U.

[Ipencrapienune o kiaccupukaluy opraHUYecKux BemiecTB. HoMeHknaTypa
OpraHUYECKUX COCJAMHEHUN (CUCTeMaTHUyecKas) W TPUBHAIbHBIE HA3BaHUSA
BAKHEHUILINX IPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

DKCNEPUMEHTAIBHBIE METOJIbl M3YYCHHUS BEIIECTB W HUX NPEBPALICHUN:
O3HaKOMJICHHE C 00pa3laMy OPraHMYECKUX BEIIECTB U MaTepUalaMi Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OPraHUYECKHX BEIIECTB, HAOJIOJICHUE U OIMCaHUE
JEMOHCTPALMOHHBIX OIBITOB II0 IMPEBPALICHUID OPraHUYECKUX BEILIECTB IIPU
HarpeBaHuM (IUJI1aBJieHUEe, OOYTIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTHMYECKUW psAa. MeraH M 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAHOB: (PU3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUss U TOPEHHs), HAXOXKACHUE B TNPUPOJE, TMOJydEeHUE U
MIPUMEHEHUE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U MPONUIEH —
MPOCTEHIIINE TPEACTABUTENIN aJKEHOB: (U3WYECKHME M XHUMHUYECKHE CBOICTBA
(peakiuu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpaTallMd, OKHUCJICHHUS U
MOJIMMEPHU3ALINN ), TOTYyYCHUE U TPUMEHECHHUE.

Ankanauensl: OyTtagueH-1,3 u metunoOyramuen-1,3: cTpoeHue, BaKHEUIIME
XUMHUUYECKHE CBOMCTBA (peakuusi mosumepusanuu). [lonyuyeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHM psifl. ATICTHIICH
— TPOCTEUIIMIM MpeACTaBUTENh AJKMHOB: COCTaB, CTpPOCHHE, (uznueckue Hu
XUMHUUYECKHE CBOMCTBA (peakiuu THAPUPOBAHMUSI, TaJOTCHUPOBAHUS, THIpATALINH,
TOpPEHHs] ), TOJyYeHUE U TPUMEHEHHUE.

Apensl. ber3on: cocrtaB, cTpoeHue, GU3MUYECKHE M XUMUYECKHE CBOWCTBA
(peakiuu rajoreHUpOBaHMS W HUTPOBAHUSA), MOJIyYEHUE U TpUMeHeHue. Tonyon:
cocmae, cmpoeHue,  u3auueckue U  XUMuyeckue ceolticmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUL), nolydeHue u npumeHnenue. TOKCUUHOCTh apEHOB.
['eHeTnueckass CBA3b MEXAY YIIIEBOAOPOAAMU, MPHUHAIEKAIMUMU K Pa3JTUYHBIM
KJIACCaM.



IIpuponHble MCTOYHMKH YriaeBOAOpOoAOB. [IpuponHeli ra3 W IONyTHBIE
HedTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl mnepepaboTku HedTH:
NEPETOHKAa, KPEKUHI (TEpMUYECKHUI, KaTaquTH4ecKuil), nuposu3. [IpoaykTs
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMmeHHBbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEPUMEHTAIBHBIE METOAbl M3YYECHMsS BEIIECTB M HMX IPEBPALLCHHMN:
O3HAKOMJIEHHUE ¢ 00pa3laMu TIaCTMACC, KayqyKOB U pe3uHbI, KoyuieKuu «HedTey»
U «YT0JIb», MOJEIMPOBAHNE MOJIEKYJ YIJIEBOJOPOJOB U TaJIOr€HONPOU3BOIHBIX,
IPOBEJICHUE IPAKTUYECKOW pabOThl: MOJyUYEHUE ITUIIEHA U U3YUYEHUE €TI0 CBOWCTB.

PacuérHeie 3a1aum.

Bbluucnenuss 1o ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMH MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

Kucsopoacoaep:xamme oprannyeckue coeJuHeHUs

[IpenenbHBIe OAHOATOMHBIE CHOUPTHL. MeETaHOT U OTaHON: CTPOCHUE,
buznueckue M XUMHYECKHE CBOWCTBA (PEakiMd C aKTUBHBIMH MeETaJUIaMH,
raJIOrTeHOBOJIOPOJaMH, TOpPEHHUE), NpPUMEHEHHE. BoJOpOoaHbIE CBSI3U MEXIY
MOJIEKyJIaMH CIIUPTOB. JlelicTBHe MeTaHOa U dTaHOJIa Ha OpTraHU3M YeJIOBEeKa.

MHoroaTroMHble  COUPTBHL. ODTWICHTIUKOIbL W  TIHIEPUH: CTPOEHUE,
bu3MYecKue W XUMHUYECKHE CBOWCTBA (B3aMIMOJICHCTBHE CO IICJIOYHBIMHU
MeTaJUlaMH, Ka4eCTBEHHAs PEaKIMs Ha MHOTOATOMHBIC CIHUPTHI). JleiicTBue Ha
OopraHu3M uenoBeka. [[puMeHeHune raunepuHa u STUICHTITUKOJIS.

®deHOol: CTPOCHHE MOJICKYJbl, (U3NYECKUEe U XUMHUYECKHE CBOMCTBA.
ToxcuuHocTh denona. [Ipumenenue penomna.

Anpneruapl U kemouwvl. DopmanmpAeTui, aneTajdbACTHA:  CTPOCHHE,
bU3MYeCKue W XMMHUYECKHE CBOWCTBA (pEakIMKM OKWCJICHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbBIC PEAKIINH ), TIOTyUYCHUE U TPUMEHEHUE.

OHOOCHOBHBIE MPEETbHBIC KAPOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYyCHAs
KHCIIOTBI: CTPOCHHE, (PU3UYECKUE M XUMUICCKHUE CBOMCTBA (CBOMCTBA, OOIIHE IS
KJIacca KUCJIOT, peakIius dTepudukanun), moaydyeHue u npuMenenne. CteapuHoBas
¥ OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JIEHCTBUE.

Cnoxnple 2¢GuUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ wmuponus
cioxHBIX 3¢upoB. XKupsel. ['maponus xupos. [Ipumenenne xupos. buonornueckas
POJIb KUPOB.

VYrneBonpl: cocrtaB, KiaccuUKaluUs ~— yrieBoAoB  (MOHO-, JHU- U
noyicaxapubl). ['oko3a — mMpocTemmii MOHOCaXapul: 0COOCHHOCTA CTPOCHUS
MOJIEKYJIbI, (DU3UIECKNE M XUMUIECKHE CBOMCTBA (B3aMMOICUCTBHE C TUIPOKCHIOM
menu(Il), okucienne ammuayHbIM pacTBOpoM okcujia cepedpa(l), BocctaHoBIeHHE,



Opo’keHHue TII0KO3bI), HAX0XKICHNE B IPUPOJIE, IPUMEHEHHNE, OMOJIOrHYecKast pOib.
dorocunTe3. PpyKTO3a KaK H30MEP IIFOKO3HI.

Kpaxman u nemnono3a Kak npupoaHbie nojauMepsl. CTpoeHue Kpaxmania U
HEeJUTI0I03bl.  PU3NYecKue W XHMMHYECKHE CBOMCTBAa Kpaxmana (TUApOu3,
KayeCTBEHHAsI peakLus C HOJOM).

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHSI BEIIECTB M WX IPEBPAILCHHIA:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OINBITOB: TOPEHHUE
CHMPTOB, KaUE€CTBEHHBIE PEAKIUU OJHOATOMHBIX CIIUPTOB (OKUCIIEHHWE ATaHOJA
okcuznom Meau(1l)), MHOroaToMHbIX CHUPTOB (B3aMMOJCICTBHE TIJIMLEpPUHA C
runpokcuiom Meau(ll)), anpaernoB (OKUCiIeHnEe aMMHAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmeau(Il), B3aumojnelicTBUE Kpaxmalla C HOJOM),
IIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacué€rnbie 3anaun.

Boluucnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (macchl, 0O0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM IPOAYKTa PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A30TcozepKalme OpraHnyeCKUue COSIUHEHUS.

AMUHOKUCIIOTHI Kak aMm(pOoTepHble Oprannyeckue coequnenus. dusuueckue u
XUMHUYECKHE CBOMCTBA aMHHOKHMCIOT (Ha NIpuMepe TuluHA). buonornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuael.

benkn kak npuUpoAHBIE BBICOKOMOJIEKYJIApHbIE coenuHeHud. llepsuunas,
BTOpPHYHAs M TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

OKCIIEpUMEHTANIbHBIE METOJbl H3YyYECHHUS BEUIECTB W MX IPEBPALICHUN:
HaOJII0ICHUE U ONMKMCAHUE JTEMOHCTPALMOHHBIX ONBITOB: A€HATypanus OEJIKOB MpHU
HarpeBaHuM, LIBETHbIE pEaKLUU OEIIKOB.

BricokoMosIeKyJISIpHBIE COeIHHEHUS

OCHOBHBIE MOHATHS XWUMHH BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN: MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJMMEPU3ALNN, CPEIHSA MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHAEHCALIHS.

OKCIEpUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX MPEBPAIICHUI:
O3HaKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
KAay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanmm3zanyst MeXIIPEAMETHBIX CBSI3€W IPU U3YYEHUHU OPraHUYECKOU XUMUHU B
10 kiacce OCYILIECTBIISIETCS 4YEpe3 MCIOIb30BaHUE KaK OOLIMX E€CTECTBEHHO-
HAay4YHBIX MOHSTUM, TaK W IOHATUH, SBILIIOIIUXCS CUCTEMHBIMU JUI OTIEIIBHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IIUKJIA.



OOmme ecTeCTBEeHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAYYHBINA (DaKT, TUIIOTE3A,
3aKOH, TEOpHs, aHaJM3, CHHTE3, KJacCU(pUKalLUs, NEPUOANIHOCTh, HAOIIOICHNUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIMPOBAHUE.

®u3uka: Marepus, OHEpPrus, Macca, aTroM, DJJEKTPOH, MOJIEKYJa,
HSHEPreTUYECKU ypOBEHb, BEIIECTBO, TElO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUYNHBI U €UHUIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHHU3ME,
doTtocuHTE3, OHMOJIOTMYECKH AaKTUBHBIC BellecTBa (OENKH, YTJIEBOABI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIe, TOTUIUBO,
pecypceBl.

TexHOnorus: NUILEBbIE NPOAYKTHI, OCHOBBI PAalMOHAIBLHOIO IHUTAHWI,
MOIOIIIME CPENICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MPENApaThl, MaTEPUabl U3
HMCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHNYECKASA XUMUA

Teoperuueckue 0CHOBbI XUMUM

XUMUYECKHI 3JeMeHT. AToM. SIpo aroMa, H30TONbI. DJIEKTPOHHAs
000J1049Ka. DHEPreTHYSCKUE YPOBHHM, MOAYPOBHH. ATOMHbBIE opOuTau, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacipesesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOHPUTYpAIUS ATOMOB.

Ilepnoanueckuit 3akoH U lleproauyeckas cucreMa XUMAYECKUX AIEMEHTOB /.
N. MengeneeBa. CBA3b NEPUOAMYECKOTO 3akOoHa W [leproanyeckoil CUCTEMBI
xumuyeckux snaemeHToB . M. MeHaeneeBa ¢ COBpPEMEHHOW TEOPUEU CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpymnnaM MW TepuojaM.
3Ha4YeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BHUIbl XMMHUYECKOW CBSI3U
(KOBaJICHTHasi HEMOJISIpHAasi W TOJISIpHAsi, MOHHAsA, MeTajinyeckas). MexaHu3Mbl
oOpa3oBaHMsSI KOBAJICHTHOW XWMHYECKOW CBSI3W (OOMEHHBII U JOHOPHO-
akienTopHeiil). BogopoaHas cBs3b. BajneHTHOCTh. DJIEKTPOOTPHUIIATEIHLHOCTb.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJEKYISIPHOTO W HEMOJIEKYJIIDHOTO  CTPOEHHA.  3aKOH
MOCTOSTHCTBA COCTaBa BeIECTBA. THUMbI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tonarne o nucnepcHbIX cucrtemax. VICTMHHBIE U KOJJIOMJHBIE PACTBOPBI.
MaccoBas 107151 BellecTBa B pacTBOPE.



Knaccudukanus HEOPraHUYECKUX COCIMHEHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHMYECKas CBA3b HEOPIaHUYECKHUX BEILECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuyeckass  peakuus. Krnaccubpukanus — XUMHUECKUX — peakuuid B
HEOPraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAaHEHHsS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiiuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (QaxTopoB. OOpaTuMbIe
peakiuu. XUMHYECKOE€ paBHOBecue. @DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
XuMH4ecKkoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutuyeckas auccounanus. CunpHble U caadblie 37eKTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEJI0YHAs.

OKHCIUTENTBHO-BOCCTAHOBUTEIIBHBIE PEAKIINU.

OKCIIEpUMEHTANIBHBIE METOJbl M3YyYEHHUS BEIIECTB W UX IPEBPALLICHUI:
nemoHcTpauus Tadmun «llepuonnyeckas cuctema XUMHUYECKUX anemeHtoB /[[. U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OMKCAHUE JEMOHCTPALMOHHBIX U J1a0OPaTOPHBIX OMBITOB (Pa3/10KEHUE MEPOKCUIA
BOJIOPOJIa B IPUCYTCTBUU KaTAIM3aTOPA, OMPEIEICHUE CPENBI PACTBOPOB BEUIECTB
C TIOMOIIBI0 YHUBEPCAIBHOI'O UHINKATOpa, pEaKui HOHHOTO OOMEHa), MPOBEICHUE
MpaKTUYECKON paboThl «BiusiHMe pa3nuuHbIX (AaKTOPOB HA CKOPOCTh XUMHUECKOU
pEAKLIN».

Pacuérnblie 3amaun.

Pacu€rsl 10 ypaBHEHUSM XUMHYECKUX pEAKLUW, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCTIOJIB30BAHUEM MOHITHUS «MAaCcCOBast JOJIA
BEILIECTBAY.

Heopranuyeckasi xumus

Hemeramner. Ilonoxkenne HemerauioB B Ilepuoguyueckorl  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCIIOpoJa, cephl, pocdopa u yrieponaa).

XUMUYECKHE CBOMCTBA BaKHEHINIMX HEMETAIOB (TaJIOT€HOB, CEphI, a30Ta,
docdhopa, yrmepoma U KpeMHHS) HW @ HX  COeAMHEHUH  (OKCHJOB,
KHCIIOPOACOIEPKAIINUX KUCIOT, BOJOPOJAHBIX COEIUHEHU).

[IprmeHeHne BaXXKHENIIINX HEMETAJIIIOB U UX COCIUHEHU .

Meramnsl. Ilonoxenune meraimioB B llepuognueckon cucremMe XMMHYECKUX
anemenToB [I. . MenzaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 0007I0YEK
aToMoB MetayuioB. O6mme gusnyeckue cBoircTBa MeramuioB. CIiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUN PsAJT HAIPSYKEHUI METaJUIOB.

XHUMHUUYECKUE CBOWCTBA BAXHEHIIMX METAUIOB (HATPHM, Kajdui, KaJbLHM,
MarHui, allOMUHUH, LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCIMHEHUH.



OObmue crnocoObl monmyueHus: MeTawioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIIBHBIE METOAbl M3YYEHHS BEIIECTB M WX IPEBPAILCHHIA:
U3y4YeHUE KOJUICKIMH «MeTauibl ¥ CIUIaBbl», 00pa3lOB HEMETAIIOB, pELICHUE
HKCIIEPUMEHTAIBbHBIX 3a7a4, HAOJIOJEHUE U OIUCAHUE JIEMOHCTPAIIMOHHBIX |
7a00paTOPHBIX OMNBITOB (B3aMMOJIEHCTBHE TMAPOKCH]IA ATIOMUHUSA C PACTBOpaMU
KHCJIOT U IIEJI0Ye, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

Pacuérurlie 3agaun.

Pacuétpl Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WU OOBEMY OJIHOIO M3 YYAaCTBYIOUIMX B PEAKLIUHU BEILIECTB,
pacuérbl Macchl (00BbEMa, KOJIMYECTBA BEILIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OJIHO
U3 BELIECTB UMEET IIPUMECH.

XuMus 4 )KU3Hb

Ponp xuMum B 0OecrieyeHUU SKOJIOTHYECKOU, SHEPreTUYECKOM M MUIIEBON
0€30MacHOCTH, Pa3BUTHH MEIULMHBL. [IOHSATHE O Hay4yHBIX METOJax MO3HAHUS
BEILIECTB U XMMUYECKUX PEAKLUH.

[IpeacraBinenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIICHHOTO
ITOJTYYEHHUSI BaXKHEUIIINX BEILIECTB.

YenoBek B MHpE BEUIECTB M MATEPHATOB: BAXKHEWIINE CTPOUTENBHBIC
Marepuaibl, KOHCTPYKUHMOHHBIE MAaTEpHalbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuainbl JIJs JIEKTPOHMKHA, HAHOMATEpUaJIbl, OPraHUYECKUE U MHUHEpPAJIbHBIC
ya00peHusl.

XAMHUS U 3I0pPOBbE YEJIOBEKA: IPaBWJia HMCIHOJIB30BAHMS JIEKAPCTBEHHBIX
penaparos, IpaBuia 0€30MacHOr0 UCIOIb30BAHUS MTPENApaToB ObBITOBOW XUMHUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanusi MeXNpeaIMETHbIX  CBsI3ed TOpU  HM3yYeHUH OOwmend u
HEOpraHW4ecKol XuMuM B 11 Kiacce ocyliecTBISIETCS Yepe3 UCHOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHSITHM, TaK ¥ TIOHSATUH, SBISOIINXCS
CUCTEMHBIMM JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01ure ecTeCTBEHHO-HAy4YHbIE MOHSATHSA: HAy4YHbIH (PakT, rUMoTe3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCU(pUKaluUsi, T[EePUOJUYHOCTh, HaONIIOIEHNUE,
DKCIEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusuka: MaTepus, JHEPIUs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, PAJIHOAKTUBHOCTh, MOJIEKYJA, SJHEPI€TUYECKUN YPOBEHb, BEIIECTBO, TEJIIO,
00BEM, arperaTHOe COCTOSIHME BELIECTBA, (PU3MYECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: knetka, oOpraHuMs3M, 3KOCHUCTEMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.



['eorpadusi: MuUHEpabl, TOPHBIE MOPOIBI, TOJE3HBIE UCKOMAeMble, TOTUIUBO,
pecypchl.

TexHOmoTusA: XMMHYECKAsT MPOMBIIUIEHHOCTh, METAJUIYprus, MPOU3BOIACTBO
CTPOUTEIIBHBIX MaTEpPUANIOB, CEIbCKOXO3AMCTBEHHOE IPOU3BOJCTBO, IHUILEBAs
IMPOMBIIIUIEHHOCTh,  (papMalieBTUYECKass  MPOMBIIIJIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKHX IMpenapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHUAIIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XM
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUSA
O0y4aromMMHUCS TPOTPaMM CpeaHero oOmero o0pa3oBaHUs (JMUYHOCTHBIM,
METanpeIMeTHBIM U IpeIMeTHbIM). HayuHo-MeToauueckoil OCHOBOM  Juis
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHMS MPOTPaMM CPEIHEro OOIIero
00pa30BaHMsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B coOoTBeTCTBUM C CHUCTEMHO-IESTEILHOCTHBIM TIOJXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MHpeAMeTa «XHUMHUS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHHE OOYYAIONIMMHUCS POCCUHUCKON Tpa)IaHCKOW HWACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO;

HaJIM4Ke MOTHBAIMU K 00YYEHUIO;

IeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUH JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW ¥ HCTOPUYECKUX TPATUIIHiA 0a30BOM HAYKH XUMUH,

TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIUXCsl PYKOBOJACTBOBATHCS B CBOECH
JESITETBHOCTH IICHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH I[CIIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHMS HKOJIOTHUECKON KYJIBTYpPBI M CIIOCOOHOCTH CTaBHUTh
IeJIA ¥ CTPOUTH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS NpeaMeTa «XUMUs» IOCTHUTAIOTCS B
CIMHCTBE Y4YeOHOW H BOCHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUHM C
T'YMaHHCTUYECKUMH, COIMOKYJIBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMHU
U UeaJaMH POCCHHCKOTO TPaXIAHCKOTO OOINecTBa, MPHUHSATHIMU B OOIIECTBE
HOpDMAaMH W TpaBWIAMH  TIOBEJCHHSA, CHOCOOCTBYIOIIMMH  TpoIeccamMm
CAMONIO3HAHUS, CAaMOPA3BUTUSI ¥ HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
o0y4Jaronuxcs.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS TMpeaMeTa «XHUMHUS»  OTPaKaoT
C(OPMHPOBAHHOCTh OIBITA IMO3HABATEIBHOW M MPAKTHYECKOW JIEATEIHHOCTH
00ydYaromuxcs Mo pealn3aluy NPUHATHIX B O0IIECTBE IEHHOCTEH, B TOM YHCIIE B
YJacTH:

1) rpa;KIaHCKOr0 BOCIIMTAHUS:

OCO3HAHMS 00YYaIOUIMMHKCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 005S3aHHOCTEH,
YBKEHUS K 3aKOHY M IPABOTIOPSIIKY;

NPEJCTaBICHHS O COIUAIBHBIX HOPMax M MPaBHJIAX MEKIMYHOCTHBIX
OTHOIIEHU B KOJIJICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU JAEATEIHHOCTH MPU CO3TAHNH YI€OHBIX
MIPOCKTOB, PEIICHUH YI€OHBIX U MIO3HABATEIHHBIX 33124, BHIMOJTHEHUN XUMHIECKIX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATH MOTHUBBI, HAMEPCHWsI, JIOTUKY U
apTyMEHTBI IPYTUX MPU aHATN3E PA3IMIHBIX BUIOB YICOHOU ACSITEIBHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY M HAyYHOMY HAaCJECAUIO
OTE€UECTBEHHON XUMUMU;

yBaXEHUSI K TMPOIECCY TBOpUECTBAa B 00JIACTU TEOPUU M MPAKTUYECKOIO
MPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUSI HAyKU €CTh pPe3yJIbTaT
JUTMTCIIBHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPY/Ia YUYEHBIX U MPAKTHKOB,;

MHTEpEeca U MO3HaBATEeIbHBIX MOTHUBOB B TIOJIYYEHHUH U MTOCIIEIYIONIEM aHAIIN3E
uH(GOpMAIUU O MEPEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBE/ICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallMH, CBA3aHHBIE C XUMUUYECKUMU SIBICHUSIMU,
U MIPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUCHTUPYSICh Ha MOPaTbHO-HPABCTBEHHbBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE IMOBEJICHHWE M IOCTYIKH CBOWX TOBAPHIICH C
MO3UIIMKA HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHUE TMOCIEACTBUNA ITHUX
MOCTYITKOB;

4) popMupoOBaHHUS KYJIbTYPbI 3/I0POBbSI:

MOHMMAaHUSl IEHHOCTEH 3J0pOBOro © 0Oe3omacHoro olpasza KU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY H
NCUXUYECKOMY 3/I0POBBIO;

coOMIOICHUsT TpaBWJI OE30MacHOrO OOpalleHHusl C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NMOHWUMAaHUS I[EHHOCTH TPABWI WHIWBHIYAIbHOTO M  KOJUJICKTHBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOMIUX 37I0POBBIO M KU3HU JIIOICH;

OCO3HAHMS TIOCIEJACTBUNA W HENMPHATHS BPEIHBIX MPUBBIYEK (yMOTpeOIeHus
QJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS);

5) TpyA0OBOro BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4e€OHO-MCCIIEIOBATEIhCKON
NESITEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPYECKOM H JOpYyrux BUAAX
JESITENIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YydYacTHE B PEHICHUH MPAKTUYECKUX 3a7ad
COIMAJIbHON HAIIPABJICHHOCTH (B paMKax CBOETO KJIACcCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCUuil pa3IudHOTO POJa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBOKEHUS K TPYAY, JIOJSAM TpyJa U pe3yjbTaraMm TPYIOBOU AESATEILHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY MHAMBHUAYaJIbHOM TpaeKTOpHUU
oOpa3oBanus, Oymymieii mpodeccun W peanu3arii COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIMIOCOOHOCTEN K XUMHUM, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JI0rHYeCKOr0 BOCIIMTAHHUSI:

AKOJIOTUYECKU 11€JIeCO00pa3HOr0 OTHOILIEHUS K TPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MJIE;

MOHUMAaHUSI TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbLHOM CpEbI;

OCO3HaHMSI HEOOXOJAMMOCTH WCIOJIb30BaHUS JIOCTIKCHUN XUMHUHU IS
pELICHUST BOMPOCOB PAlMOHAIIBHOTO MPUPOIOIOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKaOIIEH
MPUPOTHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIAronpHsITHbIE SKOJOTUYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYMsl Pa3BUTOTO SKOJIOTMYECKOTO0 MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
onbITa NEATEIIbHOCTH AKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaThCS MMM B TO3HABaTEJbHOW, KOMMYHHMKATUBHON M COIMAIbHOM
MpPaKTUKE, CIOCOOHOCTM ¢ YMEHHUSI AaKTHUBHO NPOTUBOCTOSITH HACOJIOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU Kak HayKd, OCO3HaHUA €& poJk B
GbopMHpPOBaHUN PAIMOHATHFHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IEITOCTHOTO
MpeacTaBieHus] 00 OKpYKAroIeM MHUpE KaK O €IWHCTBE NMPHUPOJBI U YEJIOBEKA, B
MO3HAHUU TMPUPOIHBIX 3aKOHOMEPHOCTEH M pelIeHWH NPoOJeM COXpPaHCHUS
MIPUPOJTHOTO PAaBHOBECHS,

yOSKIEHHOCTH B 0COOOM 3HAYUMOCTH XUMHUU JUIsI COBPEMEHHOM
IMBWIN3ALNH: B €€ TYMaHUCTUYECKOM HAIPaBICHHOCTH U BaXKHOM POJIA B CO3aHUU
HOBOM 0a3bl MaTepHAIbHOM KYJbTYpPBI, pEHICHUH TJI00ANBHBIX MpoOeM
YCTOMYHUBOTO Pa3BUTHS YEJIOBEUECTBA — ChIPbEBOM, JHEPIreTUUYECKOU, NUILEBON U

HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, O0ECIIEYEHUU YCIOBU
YCTENIHOTO TPYAa 1 YKOJIOTHYECKH KOM(POPTHOM KU3HH KAXKIOTO YjieHa 00IIeCTBa;
€CTECTBEHHO-HAyYHOM TPAMOTHOCTU: T[OHMMAHUSI CYIIHOCTH METOJOB
MO3HAHUS, UCTIOJIb3YEeMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOIH30BAThH
MoJIy4aeMble 3HaHUS ISl aHATU3a U OOBSICHEHUS SIBICHUN OKPYXKAIOLEro Mupa u



IPOUCXOSIINX B HEM U3MEHEHUH, YMEHUS JIe1aTh 00OCHOBAHHbBIE 3aKIIIOUEHUS Ha
OCHOBE HayUYHBIX (JAKTOB U UMEIOIIMXCSI JAHHBIX C HENbIO MOTyUYEHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO HCIIOJIb30BAaTh XUMHUYECKHE 3HAHHS s
peleHus: mpoOsieM B PeabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOM IESITENbHOCTHY;

TOTOBHOCTH U  CIIOCOOHOCTH K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHUM MO XUMUU B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B Pa3iMuHBIX cepax mpodeccuoHaTbHOM
NeSITETHHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHUSI YUEOHOTrO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HAYUMBIE Ui (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYUAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIIeHayYHbIe MOHATHUS, OTPaXKAIOIINE
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBICHUE,
MpoIIecc, CUCTeMa, HaYyYHBIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeIOBaHNE, HAOTIOACHNE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

YHUBEpCalIbHbIC Y4ueOHBIC NelcTBHs (TO3HaBaTEIbHbIC, KOMMYHHKATHBHEIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBEHOM
TPaMOTHOCTH M COITUATLHOM KOMIIETCHITMH 00yYarOIINXCS;
CIIOCOOHOCTh 00y4aromuxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAJIbHBIC YUCOHBIC
JIEUCTBYS B MIO3HABATEIILHON U COLMAJIBHOM MPAKTHKE.

MertanpeaMeTHbIE pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU W  PETryJSATHUBHBIMU
JICUCTBHUSIMH.

OsJagenue YHUBEPCAJIbHBIMU yueOHbIMH No3HaBaTeJbHBIMU
JNeHCTBUSIMH:

1) 6a30BbIe JJOrHYeCKHe IeHCTBHUS:

CaMOCTOSITEIBHO  (OPMYyJIUPOBaTh W aAKTyaJIM3MpPOBaTh  MpodIemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEIATh LEJIA ACATCIIBHOCTH, 3aJaBas IapaMeTpbl WU KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACITEIbHOCTH C ITOCTABJICHHBIMU LIEJISIMU;

HCMOJIb30BaTh MIPU OCBOCHUM 3HAHUU MPUEMBI JJOTMYECKOTO MBILIIECHUS —
BBIICIIATh XAPAKTEPHbIC MPU3HAKU TMMOHATHM W YCTAaHABJIMBATH UX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONIUE TOHATHS JIsl OOBSICHEHUS OTACIBHBIX (DAKTOB H
SIBJICHUM;

BBIOMPATh OCHOBAaHWUS W KPHUTEPUU ISl KJIacCU(UKAIMU BEUIECTB U
XUMUYECKUX PEAKIINN;

YCTaHABIIMBaTh NPUYUMHHO-CIECACTBEHHBIE CBA3M MEXAY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCyXICHUsl (MHAYKTUBHBIC, JACAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

IPUMEHSTH B MPOLIECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMHUH CUMBOJINYECKUE
(3HaKOBBIE) MOJIECNIH, MPEOOPA30BHIBATE MOJIEIBHBIE TPEACTABICHUS — XUMUYECKUMA
3HaK (CHMMBOJI) 3JIEMEHTAa, XUMHUUYecKas popMmysa, ypaBHEHHE XUMUUYECKON peaKinu
— TPU PEIICHUH YYEOHBIX MO3HABATENILHBIX M MPAKTUYECKUX 3aj]ay, MPUMEHSITh
Ha3BaHHbBIC MOJICJIbHBIC MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe HCCIET0BATEIbCKIE TeHCTBHUS:

BJIQJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHUS BEUIECTB U XUMHUYECKHUX
pEaKIunii;

(opMyIHpOBATH LIEJU U 3a/1a4U UCCIEIOBAHMS, HCIIOJIb30BATh MOCTABJICHHBIE
U CaMOCTOSITENTLHO C(OPMYyIHpPOBAaHHBIE BOIPOCHl B KAa4YeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUTIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJILHOTO TUIAHUPOBAHUS U  TMPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOMIOATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HOpMyIUpOBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

OpuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEOBATENbCKOM M MPOEKTHOU
JEATECIIbBHOCTH, TPOSBISTE CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a/1ay, TPUMEHEHUIO Pa3JINYHBIX METOJI0B
MO3HAHUSI.

3) pa6ora c undopmanuei:

OPUEHTUPOBATHCA B Pa3JIMYHBIX HCTOYHUKAX HH(pOpMaIuu (HAy4HO-
MONyJIsIpHAasl JIUTeparypa XHUMHYECKOTO COJCp)KaHMs, CIPAaBOYHbIC IOCOOUS,
pecypchl MHTepHETa), aHamu3upoBaTh WH(POPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh e JIOCTOBEPHOCTh U
HEIIPOTHUBOPEYUBOCT;



(GopMynupOBaTh 3aMpPOChl U MPUMEHSATH PA3TUYHbIE METOJbI MPH MOHCKE U
orbope wuHbOpMaIUU, HEOOXOAMMON JJiA BBIMIOJHEHUS Yy4YeOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUs HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPHU pabOTE C XUMUUECKON
uHbOpMaIuell: MPUMEHITh MEXKIpPEAMETHbIE ((PHU3MUYecKrne U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJHMYECKHE CpEACTBA
HaTJISTHOCTH.

OBiaseHue yHuBepCcaJbHbIMH KOMMYHUKATHBHBIMY ACHCTBUSIMU:

3aJ1aBaTh BOIMPOCHI M0 CYIIECTBY OOCYKIaeMOW TEMbI B XOJ€ JUajiora W/Wiu
JTUCKYCCUM,  BBICKa3blBaTh  HWJEH, (OPMYJIUPOBATH CBOM  IPEIJIOKECHHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

BBICTYIIaTh C MPE3CHTALMEN PEe3ylbTaTOB I103HABATEIIBHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WA COBMECTHO CO CBEPCTHUKAMU IIPU BBINIOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO HCCIECJOBAHUIO CBOMCTB
M3y4YaeMbIX BEILECTB, pealnu3aluyd y4eOHOro MpoekTa u (popMyJInpoBaTh BBHIBOABI
[0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IyTEM COIVIACOBAHMS NMO3ULUNA B
X0Jie 00CYXXJICHUSI 1 00MEHA MHCHUSIMH.

OgByajieHue yHUBEPCAJIbHBIMY PeryJIssTUBHBIMHU 1€HCTBUSIMH:

CaMOCTOSTENIbHO IJIAHUPOBATh M OCYIIECTBISATH CBOK I10O3HABATENIbHYIO
NEeATEIbHOCTh, Ompenessis €€ Lead M 3aJa4yd, KOHTPOJMpPOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATH TMpeJjlaraéMblii  alTOPUTM  JICUCTBHM TIpH
BBITIOJTHEHUU Y4YeOHBIX U HCCIENOBATEIIbCKUX 3a7ay, BbIOMpaTh HauboJsee
3¢ dexTuBHBIN crnoco0 HMX penieHus ¢ y4ETOM TOJyYeHHMs] HOBBIX 3HAHUH O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHAIN3a U
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHbie  pe3ynbTaTbl OCBOEHUSI Kypca «OpraHuueckass XUMHS»
OTpaXaroT:

cOpPMUPOBAHHOCTh ~ TPEACTABICHHM O XUMHUYECKOW  COCTABIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XMMUH B IO3HAHUU SIBJIEHUW PUPOBI,



B (OpPMHUPOBAHWUU MBIIUICHUSI W KYJIbTYypbl JUYHOCTH, €€ (YHKIIMOHATLHOM
rPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEUICHUS MPAKTUYECKUX 3a/lad U DKOJIOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON Cpeie;

BJIAJICHUE  CUCTEMOW  XMMHWYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTOJIATAIOIINE TMOHATUS (XMMHYECKUWA DJIEMEHT, aToM, JJEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, XUMUYECKAs
CBs3b, CTPYKTypHas (opmyna (pa3BEépHyTas U COKpall€HHAs), MOJIb, MOJIIpHas
Macca, MOJISIPHBIA 00BEM, YTIIEpOAHBINA CKETET, (PYHKITMOHAIbHAS TPYIITIA, PaIuKall,
MU30MEPHSl, U30MEPhI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YTJIEBOAOPO/Abl, KUCIOPOI U
a30TCOAEpXKAIME COCOUHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHMsSI); TEOPUM W 3aKOHBI (TE€OpHsl CTPOCHHS
opranndeckux BemiecTB A. M. byTiepoBa, 3aK0H COXpaHEHMsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKHUI SI3bIK XUMUM; MHPOBO33PECHUECKUE 3HAHMUS,
JeXKale B OCHOBE IOHUMAHHUS TPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJECHUS O CBOWCTBAX, COCTAaBE, MOJYUYCHUH H
0€30MacHOM HCIIOJIb30BAHUU BaXKHEWIIUX OPTraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JeATeTbHOCTU YETIOBEKa;

c(hOpPMUPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHBIC MPU3HAKKU TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUIUE TMOHSATUS TPU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPAIICHUN OPraHMYE€CKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIOIb30BATh XUMHUYECKYI0 CHUMBOJIMKY JJIS
COCTaBJICHUSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TrOTaBIIMBAaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEHIECTB JI1 WILIIOCTPAIUU HUX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHUU YCTAaHABIIMBATH MPUHAMICHKHOCTh U3YYCHHBIX
OpPraHUYeCKUX BEIIECTB IO WX COCTaBY W CTPOCHUIO K OMNPEACTIEHHOMY
KJIacCy/Tpynne COeQUHEHUN (YrJIeBOJOpPOAbl, KHUCIOPOA U a30TcoJepKallue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIE COEIWHEHMS), JaBaTb HMM Ha3BaHUS IO
cucremarnueckod HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIIbHbBIC
Ha3BaHMUS OTACIBHBIX OPraHWYECKUX BEIIECTB (PTUJIEH, MPOMUJICH, alleTHJICH,
ATUJICHTJIMKOJb, TIULEpUH, (peHos, (opmanbaeruy, areTaibleruja, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KMCIIOTa, CTEAPUHOBASI KUCIIOTA, TJIH0K034,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(hOPMHUPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHYECKOW CBS3U B
OpraHUYECKUX COCIUHEHUSX (OAMHAPHbBIC U KPATHBIE);

c(OPMHUPOBAHHOCTh yMEHUS MPUMEHSATH IIOJOKEHUS TEOPUH CTPOCHHUS
opranndeckux Bemects A. M. byTiepoBa aiisi 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



c(hOpMHUPOBAHHOCTH YMEHUN XapaKTepPHU30BaTh COCTAB, CTPOCHUE, PU3NUECKHE
U XUMHUYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENCH pPAa3IMYHBIX KJIACCOB
OpraHUYeCKUX BEIEeCTB (METaH, 3TaH, 3TUJICH, MPONUJICH, alleTuieH, OyTaaueH-1,3,
MeTwi0yTagaueH-1,3, 6eH30J1, METaHOJI, 3TaHOJ, STHJICHTJIMKOJIb, TIIUIEPUH, (DEHOI,
areTaNbICTH ], MypaBbHHAS M YKCYCHASI KUCIIOTHI, TIIFOKO3a, KpaxMall, [eJUTI0I03a,
AMUHOYKCYCHasl KHCIJIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBSI3h MEXKIYy HUMHU
YpaBHEHUSIMU COOTBETCTBYIOIIUX XHMMHUYECKHUX pEaKUUid C HCHOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOYHUKH YTIEBOIOPOJTHOIO
ChIpbs (HE(Th, TPUPOAHBIN ra3, yroJyb), CIOCOObI UX NEPEPAOOTKU U MPAKTUIECKOE
IPUMEHEHUE TIPOAYKTOB MepepabOTKH;

c(OPMHUPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
pEeaKIny 10 U3BECTHBIM Macce, 00BEMY, KOJTMIECTBY OJTHOTO U3 UCXOTHBIX BEIIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOPMHUPOBAHHOCTh YMEHHH BIAJIETh CUCTEMON 3HAaHUUA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B XUMHHU MPU U3YUYECHUH BEIIECTB U
XUMUYECKUX SIBICHHUH (HAONIOACHNE, U3MEPEHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE),
WCITOJI30BaTh CUCTEMHBIC XHWMHUYCCKHE 3HAHWSA IS TPHUHITHS PEIICHUH B
KOHKPETHBIX JKH3HCHHBIX CHUTYyallWsIX, CBS3aHHBIX C BEIIECTBAMH U UX
MPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOJIIOIaTh TIPaBua MOJIb30BAHUS XUMHUYECKOM
MOCy/I0Ol U JTabOpaTOpPHBIM OOOpYAOBaHUMEM, a TaKXKe IpaBuUiia OOpalieHus ¢
BCII[ECTBAMH B COOTBETCTBHM C WHCTPYKIIUSMH IO BBHITIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHWH IUIAHUPOBATH W BBITIOJHATh XUMHYECKHM
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MMPU HATPEBAHUH, MOJTyUEHUE
ATUJICHA U U3YYCHHUE €T0 CBOMCTB, KAUCCTBCHHBIC PEAKITUN OPTAaHMYCCKUX BEIIECCTB,
JeHaTypanus OCIKOB ITPU HArPEBaHWH, [IBETHBIC PEAKITUU OCIIKOB) B COOTBETCTBUU
C TMpaBWJaMHd TEXHUKU OE30MAaCHOCTH TMpU OOpalleHHH C BEIIECTBAMU H
7ab0paTOpHBIM ~ O0OpYJOBaHHEM, TMPEACTABIATh PE3YJAbTAThl  XUMHUYECKOTO
DKCIIEPUMEHTa B (OpME 3alMCH ypPaBHCHUH COOTBETCTBYIONIUX PEaKIUA U
(GbOpMyIMPOBATh BBIBOJIEI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKU AHAIU3ZUPOBATH XUMUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEACTBA MacCOBOM
uHopmaruu, UuTepHeT u 1pyrux);

chOPMUPOBAHHOCTh ~ YMEHHMH  cOONIOAATH  MpaBUjia  JKOJOTMYECKH
IEJIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATETLHOCTH B IEISAX
COXpaHEHUs! CBOETO 3J0pPOBbS U OKPY>KAIOIIEW MPUPOTHON Cpeibl, 0CO3HABATh



ONACHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3MBlI ONPEACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMmbica mnokazarens [1/IK, moscHsIT, Ha mpumepax crnocoObl
YMEHBIICHUS W TMPEJOTBPALICHUS WX BPEIHOIO BO3IACHCTBUS HA OpPraHu3M
YEJIOBEKA;

JUIs 00YYaroIIUXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSMH 3J0POBbSI: YMEHHE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHMS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL  CHENbIX M CIAa0OBHIAIIMX OOYYaroIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins juis 3anucu XUMHYECKHX

dbopmyL.
11 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOECHHS Kypca «OOmmias W HeopraHuyeckas
XAMUSD) OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B [IO3HAHUU SIBJICHUN IIPUPOBI,
B (OPMHUPOBAHUU MBIIUICHUS] W KYJIbTYpPhl JIMYHOCTH, €€ (PYHKIMOHAIBHOU
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUYECKUX 3a7a4 M IKOJOTUUECKHU
000CHOBAHHOTO OTHOILICHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpeEIe;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUW, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TMOHATUS (XUMHUYCCKUH 3JEMEHT, aToM, W30Tom, s-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJia, MOJb, MOJISIPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasd CBA3b
(KoBaJIeHTHas, MOHHAs, METAJUTMYECKasi, BOAOPOAHAs), KpUCTANIMUECKas peiéTka,
TUNBl XUMHYECKMX  PEAaKUUW, PaCTBOP, JJIEKTPOJMUTHI, HEIJIECKTPOJIUTHI,
ANEKTPOJUTHYECKAS JAUCCOLMALMS, OKHCIUTENb, BOCCTAHOBUTEIbL, CKOPOCTh
XUMHUUYECKON peakiuu, XHMHUUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuoanueckud 3akoH . M. Menneneena,
3aKOH COXPaHEHMS] MacChl BEILIECTB, 3aKOH COXPAHEHUS W MPEBPAILCHUS SHEPrUU
NpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK XHUMHH,
MHPOBO33PEHYECKUE 3HAHHUS, JIEKAINIME B OCHOBE MOHUMAHUS MPUYUHHOCTUA U
CUCTEMHOCTH XHMHYECKUX SIBJICHHUH, (haKTOJOTMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIydYeHUU U 0€30MaCHOM HCIOJIb30BAHUHU BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,

c(hOPMHUPOBAHHOCTh YMEHHMU BBISBIIATH XapaKTEPHbIC MPHU3HAKU MOHSITHUH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME IMOHSITHS IIPU
ONMCAHUY HEOPTraHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIONH30BATh XHUMHYECKYI0 CHUMBOJIMKY JIJISI
cocTaBiieHHsT (OPMyJT BEMIECTB ¥ ypPAaBHCHWM XWMHUYECKHX PEaKIUi,



cuctematuieckytro HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTAEIBHBIX
HEOPTraHWYECKUX BEIIECTB (YrapHbId TIa3, YIVIEKUCIBIA Ta3, aMMHUaK, raméHas
U3BECTh, HETaIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN OMPENEIATh BaJICHTHOCTh U CTENICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHMSIX Pa3IMYHOrO COCTaBa, BUJ XWMHYECKOU
CBSI3U (KOBaJICHTHAsl, NOHHAs, METAJUIMYECKAsl, BOAOPOHAsS) B COCIUHEHMSIX, THUI
KPUCTAJUIMYECKON pEMETKM KOHKPETHOIO BELIECTBA (aTOMHAs, MOJIEKYJISIpHas,
VWOHHAsl, METAJUIMYECKAs), XapaKTep Cpeabl B BOAHBIX pacTBOpPax HEOPTAHHMYECKHUX
COCIMHCHU;

c(OpPMHUPOBAHHOCTb yMEHUN yCTaHaBJIUBATh IPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO KX COCTaBY K OIpPEAeIEHHOMY KJaccCy/TpyIine
COEIMHEHHH (TIPOCThIE BEIIECTBA — METAIbl M1 HEMETAJLIbl, OKCUbI, OCHOBAaHUS,
KHCJIOTBI, aM()OTEpHBIE THAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOAUYECKOTO 3aKkoHa /I,
U. MenneneeBa 1 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

c()OPMUPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh AJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHYECKHX 3JIeMeHTOB |—4 mepuonoB Ilepmoandeckori CHCTEMBI
xumudeckux snemeHToB JI. M. MenpgeneeBa, HMCIONB3ys MOHATHS «s-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH
VU3MEHEHUSI CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COEAVMHEHHUH MO MEpUoIaM U
rpynmam [lepuoandeckoi cuctemsl XuMuyeckux 3jieMeHToB /1. 1. Menneneena;

c(OPMUPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOMIME
XUMUYECKHE CBOMCTBA HEOPTaHMYECKHX BEILIECTB  pa3JIMYHBIX  KJACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIMPOBATh XUMHUYECKHUE PEAKIHH IO
pa3IMYHBIM TMpPHU3HAKaM (YUCIY M COCTaBY pEarupyrollux BEIIECTB, TEIIOBOMY
addexTy peakunu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMHUPOBAHHOCTh YMEHHUM COCTABJISITh YPaBHEHHUS DPEAKUUN PpPa3IMYHBIX
TUIIOB, TIOJTHBIE U COKpPAIIEHHBIC YPABHEHUS pEeaKlUii HOHHOTO OOMEHa, yYUThIBas
YCIIOBHSI, IPU KOTOPBIX 3TH PEAKLIUU UAYT JO KOHIIA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKIMU, MOATBEPKIAIOLINE
KAUECTBEHHBI COCTAB PA3JMYHBIX HEOPIaHMYECKUX BEIIECTB, PAacCIO3HABATh
OMBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIME B BOAHBIX PACTBOPaX HEOPTaHUYECKHUX
BELICCTB;



cOpPMUPOBAHHOCTh ~YMEHHH  pacKpblBaTh CYHIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIHMI MOCPEACTBOM COCTABJIEHUS JIEKTPOHHOrO OasaHca
ITUX PEAKLINM;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
pEaKIuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEro Bo3aencTus (nmpunuui Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHUYECKHE MPOIIECCHI,
JeKalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUs] CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh MPEJACTABICHUNA 00 OOIIMX HAYYHBIX MPHUHLHUINAX H
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUKCIECHHUSI C HCIOJIb30BAHUEM
HOHSTHS «MaCcCOBasi 0JIsl BEILIECTBA B PACTBOPE», 00BEMHBIX OTHOLIECHHH I'a30B IpU
XUMHUYECKUX PEAKIMUSAX, MACChl BEUIECTBA WJIM 00BbEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUJIA MOIb30BaHUS XUMUYECKOU
MOCy/I0Ol U J1abOpaTOpHBIM OOOpPYAOBAaHHMEM, a TaKXKe IMpaBWiia OOpalieHus: ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKUHUSMHU MO BBIMTOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUHW TUIAHUPOBATH U BBINOJIHATH XHUMHUYECKUN
AKCIEPUMEHT (Pa3yIoKEeHHE MEPOKCHAa BOAOPOJa B MPHUCYTCTBUHU KaTaau3aTopa,
ONpENENeHNEe Cpeabl PpPacTBOPOB BEUIECTB C IOMOILIBIO YHHBEPCAIBHOIO
WHANKATOpa, BIUSHUE PA3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIu,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE pEaKIuu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 10
TeMaMm «Metaey U «Hemeramib»y) B COOTBETCTBUHM C TpaBUJIAMHU TEXHUKH
0e30MacHOCTH MIPU OOPAILEHUU C BEUIECTBAMU U JIaDOPAaTOPHBIM 000PYIOBAHUEM,
NPEACTABIATh PE3YNbTaThl XHMHUYECKOTO JKCHEpUMEHTa B (opMe 3amlucu
ypaBHEHUH COOTBETCTBYIOIINX PEAKITUH U (POPMYITHPOBATH BHIBOIBI HA OCHOBE 3THUX
pe3yJbTaToB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTrux);

cOpPMUPOBAHHOCTh ~ yMEHMHM  COONIOAATh  MpaBUia  SKOJIOTHUYECKU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYHOBOM JESITENIBHOCTH B IIEJSX
COXpaHEHHUs] CBOETro 3/I0POBbS U OKPY’KAIOIIEH MPUPOIHON Cpelbl, OCO3HABATh
OTMAaCHOCTh BO3JICHCTBUS Ha KUBbIE OPTaHU3MBbI ONPEACIEHHBIX BEIIECTB, TOHUMAs



cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax crmocoObl yMEHbBIIECHUS H
IIPENOTBPALICHUS UX BPEIHOTO BO3AEHCTBHSI HA OPTaHNU3M YEJIOBEKA,

U1l OOYyYAIOIIMXCS C OTPAaHUYEHHBIMA BO3MOXKHOCTSMH 3J0POBBS: YMEHHE
OPUMEHATHh 3HAHUS OO0 OCHOBHBIX JOCTYNHBIX METOJaxX IO3HAHMs BELIECTB U
XUMHUYECKHUX SIBICHUM;

JUIA  CIIENBIX M CJIA0OBHIALIMX OOYYarOIIMXCSA: YMEHHE HCIOJIb30BATh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHui JI. bpaiins mist 3anmucu XUMHYECKHX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10n KJIACC
KoanuectBo 4acos
Ne HaumeHoBaHue pa3aesioB u JaekTpoHHbIe (UG poBbIE)
KoutpoJbhbie IIpakTyeckue
n/n TeM NPOrpaMmmbIl Bceero o0pa3oBaTe/IbHbIe pecypchl
padoThI padoThI
Pa3nen 1. Teopernueckue OCHOBbHI OPraHUYeCKOH XHMMHH
[Ipenmer oprannveckom
.T .
11 XHMuH. 1 eopHs CTpoeHHﬂv 1/2 https://resh.edu.ru/subject/lesson/6149/start/170388/
OpraHUYCCKUX COCAUHCHUU
A. M. bytnepoBa
Uroro no pazgeny 3
Pa3nen 2. YrieBoaopoabl
II
2.1 PEACIIBHBIE YHICBOAOPOAH 1/1 https://resh.edu.ru/subject/lesson/6149/start/170388/
— aJIKaHbI
Henpenenpubie
2.2 YTJIEBOIOPO/IbI: ATKEHBI, 2/4 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
aJIKa/IMEHBbI, AJIKUHBI
A .
2.3 POMATHHCCIHE 1/1 https://resh.edu.ru/subject/lesson/4775/start/150494/
YTII€BOOPO/IBI
[IpuponHble HCTOUHUKH
24 YTIEBOJOPOIOB H UX 1/1 1 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepaboTka
Hroro no pazneny 5/7
Pazgen 3. Kuciaopoacoaep:kauiue opraHnyecKue coeuHeHUs
3.1 Cruprsl. @eHon 2/1 https://resh.edu.ru/subject/lesson/4769/start/150550/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/

An . Kap6
3.2 PACTIIBL. RApOOHOBBIC 3/3 1 https://resh.edu.ru/subject/lesson/4776/start/150604/
KACTO0ThI. CII0XKHBIE dPHUPHI
3.3 VriaeBoanl 2/1 1 https://resh.edu.ru/subject/lesson/6150/start/150687/
Hroro mo pasaeny 7/5

Pa3nesn 4. A3orconep:kammue OpraHuyeckue COeIUHEHHs
https://resh.edu.ru/subject/lesson/4743/start/150742/

41 AMUHBI. AMUHOKHCIIOTBL. o1
benku
Wroro no pazgeny 3
Pazgen 5. Boicokomousieky/IsipHbIe COeIMHEHHSs
I1 .K . .
5.1 flacTMacerl. Rayiy 0/1 https://resh.edu.ru/subject/lesson/6095/start/150823/
Bomnokna
5.2 Peseps.IloBTOpenue 2/1
Hroro no pazaeny 2/2
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https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/

111 KVIACC

KoanuyecTtBo yacoB
HaumeHnoBaHue pa3iesion JnexTponHblie (HUGpoBbIe)
Ne o/m Kontpoanubie | IlpakTudeckue
U TeM NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Pa3znen 1. TeopeTruueckrne OCHOBBI XUMHH
CTtpoeHne aToMOB.
[Tepuoanueckuii 3aKOH U
1.1 [Tepuonnueckas cucrema 2/1 https://resh.edu.ru/subject/lesson/6332/start/151021/
XHMHYECKHUX JIEMEHTOB /.
H. Menneneena
12 CTpoeHue BelecTna. 2/2
MHoroo6pasue BeniecTn
1.3 XVUMUYECKUE PEaKIH 3/3 1 1 https://resh.edu.ru/subject/lesson/5912/start/92791/
Hroro no pazmeny 7/6
Pa3nen 2. Heopranuveckasi Xumust
2.1 MeTamis 3/3 1 https://resh.edu.ru/subject/lesson/3493/start/151213/
2.2 Hemerannbr 5/4 1 https://resh.edu.ru/subject/lesson/5939/start/151320/
53 CBs13b HEOPTAHUYECKUX U 02
OpPraHUYECKUX BEIECTB
Hroro no pasneny 8/9
Paznen 3. XuMus u :KU3HL
3.1 XUMUS 1 )KU3Hb 0/2 https://resh.edu.ru/subject/lesson/3504/start/151485/
3.2 Peseps. IloBTopenue 2/0
Hroro no pazneny 2/2



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/3504/start/151485/

HaszBanue moayJis
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ITOYPOYHOE IIVTAHUPOBAHUE

10 1 KVIACC

No
n/n

Tema ypoka

KoanuecTtBo 4acos

Bcero

KonTpoJbHbIe
padoThI

IIpakTyeckune
padoTbl

JeKkTpoHHbBbIE IU(PPOBBIE 00pa3oBaTelbHbIE
pecypchbl

Teopus cTpoeHHsI OpraHMYECKUX
coennHenuit A. M. Bytneposa, eé

OCHOBHBIC ITOJIOXKCHUA

https://resh.edu.ru/subject/lesson/6149/start/170388/

AJTKaHBI: COCTaB U CTPOCHHUE,
FOMOJIOTUUYECKUH Pl

https://resh.edu.ru/subject/lesson/6151/start/149993/

AJIKEeHBI: COCTaB U CTPOEHHUE,
CBOMCTBA

https://resh.edu.ru/subject/lesson/5412/start/212563/

AJKUHBI: COCTaB B 0COOEHHOCTH
CTPOCHHMSI, TOMOJIOTUYECKUI P,
AnerniieH — npocTenmni
MPEACTABUTEND ATKUHOB

ApeHbl: 6€H30J1 ¥ TOJTYOI.
TOKCHYHOCTH apEHOB

https://resh.edu.ru/subject/lesson/4775/start/150494/

KonTtponbnas pabora o pazueny
«YTJIeBOIOPOABI

Hpe,[[eJ'ILHLIC OIHOATOMHBIC CIIUPTHI:
MCTAaHOJI U OTaHOJI. BO,I[OpOI[HaSI

CBA3b

https://resh.edu.ru/subject/lesson/4769/start/150550/

@DEHOII: CTPOEHUE MOJIEKYJIBI,
¢bu3nueckne 1 XUMHUYECKHe
CBOMCTBA, IPUMEHEHHE

https://resh.edu.ru/subject/lesson/5727/start/150577/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/

Anbaerunpl: GopManbaerua U

9. 1 https://resh.edu.ru/subject/lesson/4776/start/150604/
anetanpaerua. AUETOH
OnHOOCHOBHBIE TpE/IEIbHBIE

10 xapOOHOBBIC KHCIOTHI: MypaBbUHAs 1
U yKCycCHas
[IpakTrueckas padora Ne 2.

11 «CgoiicTBa pacTBOpa yKCYCHOM 1
KHCIIOTBD»
VYraeBozpl: cOCTaB, KIaCCUPHUKALIHA.

12 Baxueimue nmpeacTaBUTENM: 1 https://resh.edu.ru/subject/lesson/6150/start/150687/
[II0K03a, PpyKTO3a, caxapo3a
Kontponbnas pabora o pazaeny

13 «Kucmopoacoaepxammue 1
OpPraHUYECKUE COCTMHEHUS

14 AMWHBI: METHUJIAMUH U aHUJIUH 1
AMMHOKHUCJIOTHI KaK aM(OTEepHBIE

15 opraHuYecKue COCAMHEHMS, UX 1 https://resh.edu.ru/subject/lesson/4743/start/150742/
Oouonoruueckoe 3HadyeHue. [lentumus

16 Peseps. [loBTOpenue 1

17 Peszeps.IloBTOopenue 1

OBUIEE KOJIMYECTBO YACOB I1O 17
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https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/

CamocrosiTeibHas padoTta odyuyarommuxcesi 10 kiacca
OnHO# M3 BAXKHEHUIIINX COCTABISIONIUX OpraHU3aIuu O0y4YeHUs Ha JOMY SIBJIICTCSI CAMOCTOSTENIbHAsI paboTa 00y4aronierocs Ha oMy,
BBINOJIHSIEMAsl 110 3aJIaHHIO MEAarOrHYeCKOro pabOTHHKA, MOl €r0 PYKOBOJICTBOM, B TOM YHCIIE C MUCIOJIb30BAHHEM TUCTAHIIMOHHBIX TEXHOJIOTHH.
ConepxaHue caMOCTOATENbHOW paboThl 0Oydarolerocst Ha J0My ONMCAHO B pabouell mporpaMMe IO IPEeAMETY U HalpaBlIE€HO Ha
pacuupenue u yriryOjaeHue npakTHYeCcKUX 3HaHUH U yMeHuil o ganuomy npeamery. (Ilucemo Komurera no o6pazosanuto [IpaBurenscra
Cankr-IletepOypra ot 13.07.2015 Ne 03-20-2881/15-0-0 «O HampaBiIeHHH HHCTPYKTHBHO-METOIMUYECKOro muchMa «O0 OopraHM3aluu OOydeHHS
Ha JIOMy II0 OCHOBHBIM 00I11€00pa30BaTeIbHBIM MpOrpaMmaM OOyYalolmuXcs, HYKIAIOIIUXCS B JJINTEILHOM JICUCHHH, a TakXKe JIeTei -
WHBATUI0BY ). CaMocTosTeNbHas paboTa 00y4JaroIIUXCsl TOMOTAET MOBBIMICHHUIO 3 (PEKTUBHOCTH 00yUeHUS B OBIaeHHH cucTteMon Y Y 1.
IIpumepHBIe GOPMBI CAMOCTOSTEIIBHON pabOThI:
. YcTHas paboTa ¢ MCTOYHUKOM.
. 3ayuynBaHHE TEKCTa HAWU3YCTh.
. Pemrenue 3anau.
. CocTaBiieHHe airopuTMa peleHus 3aJauH.
. CooO1ienue, 10KJIa1 B yCTHON ¥ MUCbMEHHOM dopme.
. CounHenue, scce.
. UccrnenoBarennckas pabora.
. CoctaBnenue KpoccBopa.
. Hanncanue mana.
. 3anonHeHne TaOIUIIBI.
. Habnronenue 3a o0bekTaMu, mporeccaM (B )KUBOM U HEIKHUBOU MPUPOIL).
[Ipe3enTanus.
. 3anonHeHne paboYnx TETpajei.
. Benenne nHEBHUKOB HaOMIOJCHUSL.
. MHCcuennpoBanue
. [IpocmoTp BuAEOPHUIBLMOB, KHHOPHUIBMOB.
W3yueHne cripaBOYHOH JUTEPATYPHI.
18. Tlocemenne mMy3eeB, TEaTpoB, BHICTABOK
Omnpenensisi UCXOIHBIE TMOJOXKEHHS YNPABICHHUS CAMOCTOSTEIBHON PaboTOil 00yYaloOlUXCsl, YYUTHIBACTCS, YTO OOYYArOIIMICs, Kak
CyOBeKT yueHus uepes3 Leib, 3aJaHHYI0 UM YYUTEIEeM, caM IJIAHUPYET, OPraHu3yeT U peanu3yeT NpoLecc NoJy4eHUs] He0OX0AUMOro MPOAYKTa,
oOoraiiasi CBOW MO3HABATEIbHBIN W JIMYHOCTHBIN OIBIT HOBBIMH Pe3yjibTaTaMU — 3HAHUSIMH, HaBbIKAMHU, YMCHHUSIMHU, HOBBIMH MPOJAYKTaMHU
JeSATEIbHOCTH, HOBBIMH JINYHOCTHBIMHU COCTOSIHUSIMU.
OOyuaronuiics:
— IUTAHUPYET CBOU JICUCTBHUS, TO €CTh BEIOMPAET CBOU IEJTH, ONIPEACIISICT METOABI X JOCTHKCHUS;

OO ~NO OIS WNPEF
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— OpraHMu3yeT, TO €CTh 00BEINHSIET CBOU PECYPCHI TS PEIISHHS OCTABICHHBIX 33129,

— yOpaBisieT CBOEU JEATEIbHOCThIO, TO €CTh OCYIIECTBIISIET CAMOKOHTPOJIb C MOCIEAYIONIEH KOPPEKIIUEeH CBOUX JEHCTBUU.
Pacnpenenenne yacoB Ha CaMOCTOSTEIBHYIO pabOTy IO MpeaMeTaM MPOU3BOJUTCS B COOTBETCTBHHM C y4YeOHBIMHU IJITaHAMH Kiiacca
HaJIOMHOTO OOy4eHHUs (4achl, OTBOJMMBIE HAa CAMOCTOSITEIbHYIO pabOTy 1O MPEIMETy B COBOKYITHOCTH C YacaMHu, OTBOAUMBIMH Ha W3yUCHHUE
MpeaMeTa B MHANBUIyaIbHOM YU4€OHOM IUTaHE, COCTABIISIOT KOJMYECTBO YaCOB, OTBOJIMMOC Ha M3yUYEHHE MPeIMETa B Y4eOHOM IIJIaHe).

Ne
n/n

Tema ypoka

KoanuecTtBo 4acoB

Bcero

KouTtpoabHbie
padoThbI

IIpakTu4eckue
padoThI

JekTpoHHbBbIE IU(PPOBBIE 00pa3oBaTelbHbIE
pecypcbl

IIpenmer oprannveckoit
XUMHH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYECHUE

https://resh.edu.ru/subject/lesson/6149/start/170388/

IIpencraBnenue o
KJ1accupuKaImu
OpPraHUYECKUX BELIECTB.
Homenknarypa
(cuctemaTuveckas) u
TPUBHAIIbHBIC Ha3BAHUS
OpPraHUYECKUX BELIECTB

https://resh.edu.ru/subject/lesson/6149/start/170388/

Meran u 3TaH —
IIPOCTEHNIINE IPEACTABUTEIN
AJIKaHOB

https://resh.edu.ru/subject/lesson/6151/start/149993/

OTWIEH U NPOIUIEH —
MIPOCTEUIINE ITPENCTABUTEIN
AJIKEHOB

https://resh.edu.ru/subject/lesson/5412/start/212563/

[IpakTrnueckas pabora Ne 1.
«Ilomyuenue rTuneHa u
HW3Y4YEHHUE €TI0 CBOMCTBY



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/

Anxanuensl. byranuen-1,3 u
MeTwiOyTtaauen-1,3.
[Tony4yeHue CHMHTETHYECKOTO
Kay4dyKa 1 PEe3UHBI

Brruncienus nmo ypaBHEHUIO

XUMHUYECKOUN peaKiiuu

I'enetnueckas cBsI3b
YIJI€BOJIOPOJIOB,
MpUHAIISKAIUIX K
pPa3IUYHBIM KJIaccaMm

[IpuponHbIe HCTOYHUKN
YIJI€BOJOPOIOB: IIPUPOJHBIN
ra3 v IonyTHbIE He(TSIHBIE
ra3bl, HeQ)Th U IPOIYKTHI €&
nepepaboTKu

https://resh.edu.ru/subject/lesson/6148/start/170461/

10.

MHoroatoMHbIE CIIMPTHI:
OTHUJICHIJIMKOJIb U TTIMLCPUH

11.

CreapuHoBas U oJleMHOBAs
KHUCJIOTBI, KaK MIPEICTABUTEIN
BBICIINX KapOOHOBBIX
KHCIIOT. MBIIa KaK COIH
BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIECE
JICUCTBHE.

https://resh.edu.ru/subject/lesson/5952/start/150631/

12.

Crnoxnble 3(pupbI Kak
MIPOM3BOIHBIE KAPOOHOBBIX
KHCJIOT. ['MaAponu3 cioxHbIX
3¢upoB



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/5952/start/150631/

13.

Kupsi: runponus,
MpUMEHEeHue, OMoIoTnIecKas
POJIb KUPOB

https://resh.edu.ru/subject/lesson/5952/start/150631/

14.

Kpaxman u nemnronos3a kak
IPUPOLIHEIE IIOJIUMEPEI

https://resh.edu.ru/subject/lesson/5413/start/150714/

15.

benku xak nmpupoaHbie
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHUS

https://resh.edu.ru/subject/lesson/4743/start/150742/

16.

OCHOBHBIE TTIOHSITHSI XUMHH
BBICOKOMOJIEKYJISIPHBIX
coeaumHeHnii. OCHOBHBIC
METOJIBI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeguHenuii. [Inactmaccel,
Kay4yyKH, BOJIOKHA.

https://resh.edu.ru/subject/lesson/6095/start/150823/

17.

Peszeps. [loBTopenue

https://resh.edu.ru/subject/lesson/5452/start/150796/

OBIIEE KOJIMYECTBO YACOB
1O ITPOTPAMME
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https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/5452/start/150796/

ITIOYPOYHOE IIVTAHUPOBAHHUE
11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTtBo 4acoB

Bcero

KoutpoJbhbie
padoThbI

IIpakTu4eckue
padoThI

JaeKkTpoHHBbIe NU(POBLIE 00pa3oBaTeIbHbIE
pecypchbl

XHUMHYECKHUI 3JIEMEHT.
ATOM. DEeKTpOHHas
KOH(UTYpaIHs aTOMOB

https://resh.edu.ru/subject/lesson/6479/start/150989/

3aKOHOMEPHOCTH
H3MEHEHUS CBOMCTB
XUMHYECKHUX DJIEMEHTOB B
HX COCJHMHEHUH 110
rpyInmam U nepuojam.
3HaueHue NepUuoIuIECKOro
3aKOHA U CUCTEMBI
XHMHUYECKHUX DJICMESHTOB
J.1. MenneneeBa B
Pa3BUTUU HAYKH

BanenTtHoOCTS.
DNEeKTPOOTPULATENILHOCTD.
CreneHb OKUCIIEHUS.
BemiectBa MonekysipHOro
Y HEMOJIEKYJISIPHOTO
CTPOEHHUS

https://resh.edu.ru/subject/lesson/6332/start/151021/

Iloustue o AUCIICPCHBIX
cucreMax. UcTuHHBIC U
KOJUJIOUJIHBIC pacTBOPLI.

https://resh.edu.ru/subject/lesson/4939/start/151134/



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/4939/start/151134/

MaccoBas 1011 BellecTsa B
pacTBope

CxopocTh peaxiuu.
OOpaTuMbIe peaKInH.
XUMHUYECKOE PaBHOBECHE

[TpakTrueckas padora Ne 1.
«BnusiHEEe pa3IHYHBIX
(hakTOpOB HA CKOPOCTH

XUMHUYECKON peaklyn»

Konrposnbnas padora no
pazneny «Teopernueckue
OCHOBBI XUMUM»

XUMHUYECKHE CBOMCTBA
BaXXHEUIITNX METAIIOB
(HaTpwii, Kaui, KambInH,
MarHui, alTfOMUHUN) U UX

COEIUHEHUI

https://resh.edu.ru/subject/lesson/5814/start/151239/

XUMHUYECKHE CBOUCTBA
LUHKA, JKeJie3a U UX
COeIUHEHUN

https://resh.edu.ru/subject/lesson/3534/start/151266/

10.

[IpakTnueckas pabora Ne 2.
"Pemenue
IKCIIEPUMEHTAJIBHBIX 3a/1a4
o Teme «MeTaiel»"

11.

XHUMHUYECKHE CBOIICTBA
raJiorT€HOB, CEPhI U UX
COeJUHEHUI



https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/

XHUMHUYECKHUE CBOMCTBA

12) aszora, hocdopa u ux 1
COeTMHEHU N
XuMHuUYECcKHe CBOICTBA

13| yrnepona, KpeMHHS U UX 1
COeTMHEHU N
[TpakTrueckas padora Ne 3.

14] «Pemenue 1
HKCHEPUMEHTAIIBHBIX 33124
no teme "Hemeranmbl"»
KonrtposnbHas pabora no

15) Temam «MeTamis» U 1
«Hemerannb»

16| Peseps. [ToBTOopeHue 1 https://resh.edu.ru/subject/lesson/4960/start/151374/

17| Peseps. [loBropenue

OBIIEE KOJIMYECTBO YACOB 17
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https://resh.edu.ru/subject/lesson/4960/start/151374/

CamocTrosiTeibHasi padoTa odyuyarommuxcsi 11 kiacca
OnHoi U3 BayKHEHUILINX COCTABIISIIOLIUX OpraHU3aluy oOy4eHHs Ha I0MY SIBJIIETCSI CAMOCTOsATEIbHAs paboTa 00y4aronierocs Ha A0My,
BBITIOJIHSIEMAst 110 3aJIaHHIO MEAarorHyecKoro pabOTHHKA, MO/l €r0 PyKOBOJICTBOM, B TOM YHCIIE C UCIOJIb30BAHHEM TUCTAHIIMOHHBIX TEXHOJOTHH.
ConepkaHue caMOCTOATENBHOW padoTHl 0oOydaromerocst Ha J0MYy ONHMCAaHO B paboueill mporpaMmMe IO IpeAMETY W HalpaBlIeHO Ha
pacmupeHue U yriyoJieHHe MPaKTHYeCKUX 3HaHUM B yMeHH 1o qanHomy npeamery. (Ilucemo Komurera mo o6pazoBanuto [IpaBurenscra
Cankr-ITerepOypra ot 13.07.2015 Ne 03-20-2881/15-0-0 «O HampaBieHUU WHCTPYKTHBHO-METOJMUYECKOTo muchbMa «OO0 opraHu3anuu 00ydeHUs
Ha JOMY IO OCHOBHBIM 00IIe00pa3oBaTeIbHBIM IMpOrpaMMaM OOYyYaIOIIMXCs, HYXIAIOIMUXCS B JUIMTEIHLHOM JICYCHUM, a TaKXKe JeTe -
WHBATUI0BY ). CaMocTosTeIbHAs paboTa 00yUJarOIIUXCs TOMOTAET MOBBIMICHUIO 3 PEKTUBHOCTH 00yUCHUS B OBJIaIcHUN cuctemoit YVY /1.
[TpumepHBIE HOPMBI CAMOCTOSTEIILHON PAOOTHI:
. YcrHas paboTta ¢ ICTOYHUKOM.
. 3ay4MBaHHE TEKCTa HAU3YCTb.
. Pemrenne 3amay.
. CocTaBieHne anropuTMa pelieHus 3aJadH.
. Coobuienue, JOKIaa B YCTHOM M MUCbMEHHOH opMme.
. Counnenue, scce.
. UccnenoBarenbckas palora.
. CoctaBneHue KpoccBopa.
. Hanmucanue ruiana.
. 3arosiHeHue TaOJIUIBI.
. Habnronenue 3a o0bekTaMu, mporieccaM (B )KUBOM U HEIKHUBOU MPUPOJIL).
IIpe3enTanus.
. 3anonHeHne paboYnx TETpajei.
. Benenne nHeBHUKOB HaAOMIOIEHMUS.
. MucuenupoBanue
. [IpocmoTp BUACOPHUIBMOB, KHHO(PHIBMOB.
N3ydeHue cnpaBOYHON JUTEPATYPHI.
18. ITocemenue My3eeB, TeaTPOB, BBHICTABOK
Omnpenesnsist UCXOJIHBIE TOJIOKEHUS YIPABICHUS CAMOCTOATEIbHON paboTON 00ydaroImMXcs, YYUTHIBAETCS, YTO OOydaromIuiics, Kak
CyOBEKT yueHUs Yepes Leib, 3aJJaHHYI0 UM YUHUTENIEeM, caM IJIaHUPYET, OpraHU3yeT U peaiu3yeT NpOoLecC MOJydeHrs He0OX0AUMOT0 IPOIYKTa,
oborariasi CBOW MO3HABATENBHBIN U JIMYHOCTHBIN OMBIT HOBBIMU PE3yJIbTATAMU — 3HAHUSIMU, HABBIKAMH, YMEHUSMH, HOBBIMU NPOIyKTaMH
NeATeIbHOCTH, HOBBIMH JIMYHOCTHBIMU COCTOSIHUSIMH.
OOyuaronuiics:
— IJTAHUPYET CBOU JEHUCTBUS, TO €CTh BHIOUPAET CBOM II€JIH, ONPEEIIAET METOAbl X JOCTHIKEHUS;
— OpTraHu3yeT, TO €CTh 00BEINHSIIET CBOU PECYPCHI TS PEIISHHS IOCTABICHHBIX 3a/1a9;
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— YOPAaBISET CBOEU AEATENBHOCTBIO, TO €CTh OCYIIECTBISIET CAMOKOHTPOJIb C MOCHEAYIOMIEN KOPPEKIUEW CBOMX JIEWCTBHIL.

Pacnpenenenue yacoB Ha caMOCTOATENbHYIO paboTy IO IpeAMeTaM MPOU3BOJUTCA B COOTBETCTBMM C Y4EOHBIMM IIaHAMM Kiacca
HaJOMHOTO O0ydeHHsl (4achl, OTBOJAMMbIE HAa CAMOCTOSATEIbHYIO PabOTy IO MpeaMeTy B COBOKYITHOCTH C YacaMHU, OTBOJUMBIMU Ha U3yUCHHE
npeaMeTa B MHAWBUIYaTbHOM YU4eOHOM IUTaHE, COCTABIIAIOT KOJIMYECTBO YAaCOB, OTBOAMMOE HA M3yUYEHUE IIpeIMeTa B yUeOHOM IUIaHe).

KonuuyectBo 4acos
Ne JJeKTPOHHbIe HU(PPOBBIE 00pa3oBaTeIbHbIE
Tema ypoka KonTpoJibHbIe IIpakTHyeckune
n/n Bceero pecypchl
padoThI padoThI

[Tepuonuueckuii 3aK0H 1
Ilepuoauueckas cucrtema
XUMHYECKHUX PJIEMEHTOB
1. . 1. Menpeneena, ux 1 https://resh.edu.ru/subject/lesson/6332/start/151021/
CBSI3b C COBPEMEHHOM

Teopueu cTpoeHus
aTOMOB

CrpoeHue BelecTsa.
XuMudeckas CBS3b, €€
BH/JIbI; MEXAHWU3MBI
00pazoBaHus
KOBAJIEHTHOM CBS3U.

Bonopoanas cBsizb

Kiaccudukanus u
HOMEHKJIaTypa
HEOPTaHUYECKUX
COCIUHEHHUH.
I'enetnueckas CBSI3b
HEOPTaHUYECKUX



https://resh.edu.ru/subject/lesson/6332/start/151021/

BCIICCTB, pa3IMYHBIX

KJ1aCcCOB

Kiaccudukanus
XUMHUYECKUX PEAKIIUNA B
HEOPraHU4eCKOu U
OpPraHUYeCKON XUMUHU.
3aK0H COXpaHEHUS MaCChI
BEIECTB; 3aKOH
COXpaHEeHUs U
MpEeBpaIleHUS YIHEPTUHN
MPU XUMHUYECKUX
peaKumsx

DIEKTPOITUTHICCKAS
nuccouuanyst. [Toustue o
BOJIOPOJTHOM TIOKa3aTesie
(pH) pactBopa. Peakunu
HOHHOTO OOMeEHa.
IMunponu3 opraHndecKux
Y HEOPTaHUYECKUX
BEIIECTB

https://resh.edu.ru/subject/lesson/5912/start/92791/

OKUCIUTEIILHO-
BOCCTaHOBUTEJIBHEIC
peakuuu. [Tonsitue 06
AJIIEKTPOJIN3E PACIIIIaBOB U
pacTBOpPOB CoOJIEH

https://resh.edu.ru/subject/lesson/3523/main/151163/

Mertamibl, UX MOJIOKEHUE
B Ilepuoanueckoi
CHCTEME XUMHYECKUX
snemenToB /1. U.

https://resh.edu.ru/subject/lesson/3493/start/151213/



https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/3523/main/151163/
https://resh.edu.ru/subject/lesson/3493/start/151213/

MengeneeBa u
0COOCHHOCTH CTPOCHUS
atoMoB. OOmue
(dbu3nyeckre cBOMCTBa
METaJJIOB

CruiaBbl METAIIIIOB.
DNEeKTPOXUMHUYECKUH Pl
HAIpSHKEHU METAIIOB

https://resh.edu.ru/subject/lesson/4961/start/151293/

XHUMHUYECKHE CBOMCTBA
XpoMa, MeJIH U UX
COoeJUHEHUI

https://resh.edu.ru/subject/lesson/3534/start/151266/

10.

Hemetamnsl, nx
MOJI0KEHHUE B
Ilepuoanueckoit cucreme
XUMHYECKHX DJICMESHTOB
. 1. Menpaeneesa u
0COOCHHOCTH CTPOCHHUS
aTOMOB

https://resh.edu.ru/subject/lesson/5939/start/151320/

11.

®dusnueckne CBOICTBa
HEMETAIIJIOB.
Annorponus HEMETaJUIOB
(Ha mpuMepe Kuciaopoaa,
cepsl, pochopa u
yriiepoia)

12.

[IpuMeHeHne BaKHEUIINX
HEMETAJIOB U UX
COEIMHEHUN

13.

O0o0061eHne u

CUCTeMaTH3alus 3HaHUI



https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/

no teme «HemeTannbe».
Brruucnenus 1o
YPaBHEHUSIM XUMUUYECKUX
peakuui u
TEPMOXUMHUUYECKUE

pacuéThl

14.

Heopranuueckue u
OpPraHUYECKHE KUCIIOTHI.
Heopraunnueckue u
OpPraHUYECKUE OCHOBAHUS

https://resh.edu.ru/subject/lesson/5913/start/151347/

15.

AmMdoTepHbIe
HEOpraHMYECKHE U
OpraHHYECKHE
COCJIMHEHUSI.
l'eneTnueckast cBs3b
HEOPraHMYECKUX H
OpPraHMYECKUX BEIECTB

16.

Pones xumuu B
obOecrieueHnH
9KOJIOTHYECKOM,
SHEPTeTUYECKON U
MUIIEBON 0€30MacHOCTH,
Pa3BUTUHU MEULIVHBI.
[IpencraBnenus 06
00IIMX HAYUHBIX
MPUHLUTIAX
MIPOMBIIIIIEHHOTO
MOJTy4YEHUS BAXKHEHIITUX

BCIICCTB



https://resh.edu.ru/subject/lesson/5913/start/151347/

YenoBek B MUpE BEILIECTB

17.| wuwmarepuanoB. Xumus u 1 https://resh.edu.ru/subject/lesson/3504/start/151485/
340pPOBBEC YCIIOBCKA
OBIIEE KOJIMYECTBO 17

YACOB I10 ITPOI'PAMME



https://resh.edu.ru/subject/lesson/3504/start/151485/

IPOBEPSIEMBIE TPEEOBAHMUS K PE3YJIBTATAM OCBOEHHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOI
o0pa3oBaTe/ibHOM NMPOrpaMMbl CpeJHero 00mero oopa3oBaHus

TeopeTnyeckue OCHOBBI OPraHUYECKOW XHMHUHU

CdhopMUpOBaHHOCTh TPEJACTABICHUN O XHMHYECKOW COCTaBISIONICH
€CTeCTBEHHOHAy4HOI KapTUHbBI MUPA, POJIU XUMHUH B IO3HAHUU SBJICHUN
IpUpoAbl, B (OPMUPOBAHUM MBIIUIEHUS M KyJIbTYpbl JUYHOCTH, €&
(YHKIMOHAIBHOW ~ IpaMOTHOCTH, HEOOXOJMMOW  JUIsi  pElIeHHs
IIPAKTUYECKUX 3a7ad U SKOJIOIMYEeCKHM OOOCHOBAaHHOI'O OTHOIIEHHS K

CBOEMY 3/I0POBBIO U IIPUPOTHOM cpesie

Bnagenue cucreMod XUMUYECKHMX 3HAHUH, KOTOpas BKIIOYAeT:
OCHOBOIIOJIAraroIue MOHSTHS (Monexya, BaJICHTHOCT,
3JI€KTPOOTPULIATEIBHOCTb, CTENEHb OKHCJICHUs, XHMHUYECKas CBs3b,
MOJIb, MOJIIpHAs Macca, MOJISIPHBIH O0OBEM, YITIEPOAHBIH CKEIeT,
(yHKIMOHANbHAsT ~ Tpynma,  pajgukal,  H30MepHus,  H30MEpHl,
TOMOJIOTUYECKUN psll, TOMOJIOTH, YTJEBOJAOPOAbI, KHUCIOPOA- |
a30TCcOJEpIKale COEIUHEHUs, OMOJIOTMYECKH AaKTHBHBIE BEIECTBa
(yrneBonsl, >KUpBI, OEIKHM), MOHOMEp, MOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHMS); TEOPHUM M 3aKOHBI (Teopus
XUMUYECKOI0 CTpPOCHMs opranudeckux BemecTB A.M. byrtneposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKMM SA3BIK XMMHH, (PaKTOIOrHYecKue
CBEJCHMSI O CBOHCTBaxX, COCTaBe, IIOJYyYE€HUH U OE30MACHOM
UCMOJIb30BAaHUM Ba)XHEHIIMX HEOPraHMYECKMX U OPraHMYECKUX BEILECTB

B 6BITy u HpaKTquCKOﬁ JACATCIBHOCTH YCJIOBCKa

CpopMHpPOBAaHHOCTh YMEHHMH BBISBIATH XapaKTEpHbIE MPHU3HAKH
MIOHATHH, yCTaHaBJINBaTh 55,4 B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME IIOHATHUA IIPU OIIMCAHUM COCTaBa, CTPOCHUSI H

MPEBPAIECHUN OPTAaHUYECKUX COCIWHECHUN

10 KJIACC
Kon
NpoBePsSIEMOro
pe3yJbTara

1

11

1.2

1.3

14

c(hOpMUPOBAaHHOCTh YMEHUW HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOIHUKY
JUISL COCTaBIICHHSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaméHHO#W) (opMysl OpraHMYEeCKHX BEIIECTB W ypaBHCHUH
XUMHYECKHUX PEaKIIHi, N3rOTaBIIMBATh MOJEIN MOJIEKYJI OPraHHIECKHX
BEMIECTB I WJUTFOCTPAIMU MX XHMHYECKOTO H IMPOCTPAHCTBEHHOTO

CTPOCHHMS




15

ChopMHUpPOBAHHOCTh  yMEHUH  YCTaHABIMBATH  NPHHAIICIKHOCTH
HU3YUYCHHBIX OPraHUYCCKHX BCIICCTB IIO0 HX COCTaBy U CTPOCHUIO K
ompenenéHHOMYy  Kiaccy  (Tpynirie) coeauHeHui  (YTJIEBOJIOPOIHI,
KHCJIIOPOJ W a30TCOJEpIKAIINE COCIUHCHHS, BBICOKOMOJICKYJISIPHbBIC
COCIMHEHMUS ), 1aBaTh MM Ha3BaHUS 10 CUCTEMATUYCCKONH HOMEHKIIATYPe
(IUPAC)

15

CopMHUPOBAHHOCTh YMEHHUS OINpPEACNATh BUIbI XUMHUYECKOU CBSI3H B

OpPTraHMYECKUX COEAMHEHMAX (OJMHAPHBIE U KPATHBIC)

1.6

CpopMHUPOBAHHOCTb YMEHHUSI IPUMEHSTh: MOJI0KEHUSI TEOPUU CTPOCHUS
oprannyeckux Beuiects A.M. bytnepoBa a1 00bSICHEHUS 3aBUCUMOCTHU
CBOMCTB BEIIECTB OT UX COCTABA U CTPOEHMS; 3aKOH COXPAHEHUSI MACCHI

BCIICCTB

YTIeBOI0POIBL. Kucnopozaconepxamiue " a30TCo/IepIKaIIne

OpPraHn4eCKuC COCIAWHCHMUSI. BI)ICOKOMOJ'ICKyJ'DIpHI)Ie COCOAMHCHUA

2.1

CpopMHUpPOBAaHHOCTh yMEHUN NPHUBOAWTH TPUBHUAIBHBIC HAa3BAHUS
OT/ACIBHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, NPOMMWICH, AaleTUJICH,
STUJICHTJIMKOJIb, TIULEPHUH, (EeHos, QopManbIeruy, aneTalbIeTHI,
MypaBbUHAs KHCJOTa, YKCyCHasi KHUCIIOTa, OJIEMHOBas KHUCIIOTA,
CTeapuHOBasi KHUCJIOTa, TJIIOKO3a, (pyKTO3a, Kpaxmam, IeJUII003a,

TJTUIIWH)

2.2

ChopMUPOBAHHOCT, YMEHHUW XapaKTEepU30BaTh COCTaB, CTPOCHHUE,
¢u3nUeCKrue W XMMHYECKHE CBONCTBA THUIHYHBIX MPEACTaBUTEICH
pa3IMYHBIX KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, JTaH, JTHJICH,
MpOMUJIeH, ameTwieH, OyraaueH-1,3, wmerunOyramuen-1,3, OeHzou,
METaHOJ, 3TaHOJ, ITHJICHIJIUKOJb, TIHUIEPUH, (EHOJI, aleTalblIerus,
MypaBbUHAsI M YKCyCHas KHUCJIOTBI, TUIFOKO3a, Kpaxmas, LeJUIHJI03a,

AMUHOYKCYCHasl KHCIIOTa)

2.3

CdopMUPOBAaHHOCT, YMEHHS WIITIOCTPUPOBATH TEHETHYECKYIO CBS3b
MEXIYy  TUIWYHBIMHU  TNPEACTABUTEISIMM  Pa3JIMYHBIX  KJIACcCOB
OpPraHWYECKUX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOIINX XUMHYECKHAX

peakuui C MCIOJIb30BAHUEM CTPYKTYPHBIX (HOpMy

2.4

CdopMHupOBaHHOCTH YMEHHS XapaKTepru30BaTh MCTOYHUKH
YTJIEBOJOPOTHOTO CHIPhs (HEDTH, TPUPOHBINA a3, yroib), CIIOCOOBI UX

nepepa60TKH " MPAKTHUYICCKOC NIPUMCHCHUEC ITPOAYKTOB Hepepa6OTKI/I

XUMHUSA U KU3Hb. PacuéTrnl

3.1

CdhopMupoBaHHOCThL YMEHUU BIIaJICTh CUCTEMON 3HAHUN 00 OCHOBHBIX

METOJaX HAYYHOI'O IMO3HAHHA, UCIIOJb3YCMbIX B XUMHHU IIPHU U3YUYCHUU




BEIIECTB W XUMHYECKHX sBJICHWH (HaOmrofeHWe, W3MEpeHHe,
SKCIIEPUMEHT, MOJICIMPOBAaHNUE), UCTIOIB30BATh CUCTEMHBIE XUMHUYECKHE
3HAHUS JJIs MPUHATHS PEIICHUH B KOHKPETHBIX KHU3HCHHBIX CUTYaIUsX,

CBA3aHHBIX C BEIICCTBAMHA U UX IPUMCHCHUEM

3.2

ChopmupoBaHHOCTH YMEHUW COONIOAATH MpaBWia IOJH30BAHUS
XUMHYECKOW TOCYJ0M H Ja0OpaTOpHBIM OO0OpYIOBaHUEM, a TaKKe
npaBuia oOpalIeHUsI C BEUIECTBAMHU B COOTBETCTBHU C MHCTPYKLHUSIMH IO

BBIITOJTHECHHIO na6opaTopHHx XHUMHUYCCKHUX OIIBITOB

3.3

CdhopMUpPOBAaHHOCT, YMEHUN IIAHUPOBATh W BBIMOJHATH XUMHUYCCKUI
OKCIIECPUMECHT (HpeBpaHIeHI/ISI OpPraHU4YCCKUX BCIICCTB IIPU HArpCBaHUMH,
MOJTyYCHHE STUIICHA M M3yYCHHUE ero CBONCTB, KAYSCTBEHHBIC PEaKIUU
OpPraHMYeCKUX BEUICCTB, JCHATYpallHsi OCIKOB IPH HAIPEBAHWH, LIBETHBIC
peakuuu OSIKOB) B COOTBETCTBUU C NMPABUIIAMH TEXHUKH 0€30MMaCHOCTH
npu OOpallleHuH C BEHIeCTBAMU U JIA0OPaTOPHBIM O0OOPYIAOBAHHUEM;
NpeACTAaBIATL PE3YJIbTATbI XUMHNYCCKOI'0 3KCICPUMEHTA B q)opMe 3alInucu
YpPaBHEHUN COOTBETCTBYIOLIUX peakUUil U GOpMYIUPOBaTh BBIBOJIbI Ha

OCHOBC 3THUX PE3YJIbTATOB

3.4

Cq)OpMI/IpOBaHHOCTL YMeHI/Iﬁ OpOBOAUTH BBIYHUCIICHUA 110 XUMHYCCKUM
YPaBHCHHUAM (MaCCBI, 06’béMa, KOJINMYCCTBA HCXOJHOIo BC€HICCTBA HIIHU
OpoAyKTa pCaKlU IO U3BCCTHBIM MAcCCe, O6’béMy, KOJIMYCCTBY OJHOIO

13 UCXOJIHBIX BEIECTB WM NMPOAYKTOB PEaKLIUN)

3.5

CdopMUpOBaHHOCTH YMEHHI KPUTHUECKN aHATM3UPOBATH XUMUUECKYIO
nH(popMaIMIo, TOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeIcTBa

MaccoBoi mH(popManuu, ceTh MHTEpHET U npyrue)

3.6

ChopMuUpOBaHHOCT, YMEHHH COONIONATh TpaBUia SKOJIOTHYECKH
11e7eco00pa3HOro NOBEACHUS B OBITY U TPYJIOBOH EATETBHOCTH B IIEJISIX
COXpaHEHHUs CBOEro 3/I0pOBbsl M OKpPY’XKAIOIIEH NPUPOIHON Cpensbl,
OCO3HaBaTh  ONACHOCTb  BO3JEHCTBUS HA JKUBBIE  OPraHU3MBbI
ONpeJIeIEHHBIX OPraHUYECKUX BEIIECTB, IIOHMMAasl CMBICH IOKa3aTells
[TJIK (mpenenbHO 1OMyCTUMOI KOHIIEHTPAILIMK ), TIOSICHATH HA IpUMepax
CHOCOOB! YMEHBIICHUS M MPEJOTBPALICHUS UX BPEAHOTO BO3JIECHCTBHS Ha

OpraHu3M 4YCJIOBCKaA

11 KJIACC

Kon
NpoBepPsSIEMOro
pe3yjabTaTa

IIpoBepsiemble MpeAMeTHBIE Pe3yIbTAThl 0CBOEHHSI OCHOBHOM
o0pa3zoBaTe/IbHOH NMPOrpaMMbl CpeHEro 00Iero oopa3oBaHusi




TCOPCTI/I‘ICCKI/IG OCHOBBbI XMMHH

11

Bnanenue cucremMoll XUMHUYECKHMX 3HAHUM, KOTOpash BKJIOYAET:
OCHOBOIIOJIAraroIfe MOHATHS (XUMHUECKHH 3JIEMEHT, aTOM, 3JIEKTPOHHAS
o0oJiouKa aToma, S-, p-, 0-3JIeKTpOHHBIC OPOUTAIIH ATOMOB, HOH, MOJICKYJIa,
BAJICHTHOCTb,  JJIEKTPOOTPHULATEIBHOCTh,  CTENEHb  OKHUCIIEHUS,
XUMHUYECKasi CBS3b, MOJIb, MOJIIpHAsT Macca, MOJSIPHBIA 00BEM,
KpUCTAJUTUYECKAsl PEIIETKA, TUIIBl XUMHUYECKUX PeaklHil (OKUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIE, JK30- M D3HAOTEPMHYECKHE, PEaKIHU HOHHOTO
oOMeHa), pacTBOp, JIEKTPOIUTHI, HEIJIEKTPOIUTHI, JICKTPOIUTHUECKAs
JUCCOLMALNSL, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUUYECKOMH
peakuuy, XMMUYECKOE pAaBHOBECHE); TEOpPUU M 3aKOHBI (Teopus
JNEKTPOIUTHUECKON nuccoumauuu, Ilepmonmueckuii 3akon JI.W.
MenneneeBa, 3aKOH  COXpPaHEHMs  Macchl),  3aKOHOMEPHOCTH,
CHMBOJIMYECKHUH S3BIK XUMUH, (PaKTOJIOTUYECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, IIOJIy4YeHMHM U 0e30IaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPTraHWYECKHX BEIIeCTB B OBITY M NPaKTHUYECKOW IesATEeIbHOCTH

YCIIO0BCKaA

1.2

ChopMHpPOBAaHHOCTh YMEHUW BBISBISATH XapakTEepHbIE MPU3HAKA U
B3aUMOCBSI3b HW3YyYECHHBIX TMOHSITHHA, TPUMEHATh COOTBETCTBYIOIINE
MOHATHS MPHU ONMMCAHUU CTPOCHHS M CBOMCTB HEOPTaHMYECKUX BEIIECTB
W WX TPEBpAlICHU; BBIABISATH B3aUMOCBA3b XUMUYECKHUX 3HAHUH C
MOHATUSIMM U TNPEACTaBICHUSMHU JIPYTUX  €CTECTBEHHOHAYYHBIX

npcamMeToB

1.3

BHaI[eHI/IC OCHOBHBIMHU MCETOJaMH HAYYHOI'O IIO3HAHHA BCHICCTB H
XUMUUYECKUX  SBIICHUM (Ha6J'IIOILCHI/I€, HU3MCPCHUC, OKCIICPUMCHT,

MOILCHI/IPOB&HI/IC)

14

ChopMUpOBAaHHOCTh yYMEHHH ONpPEACNsTh BAJICHTHOCTh M CTETEHb
OKHCJIEHUSI XUMUYECKUX JJIEMEHTOB B COCAUHEHUAX DPA3JIMYHOIO COCTaBa,
BUJI XUMHMYECKOW CBs3M (KOBaJEHTHas, HWOHHAas, MeETaJIMuyecKas,
BOJIOPO/IHAsI) B COEJUHEHMSX, THUN KPUCTAIMYECKOW PpEIIETKU
KOHKPETHOTO  BemecTBa  (aToMHas,  MOJICKYJspHAs,  HMOHHAas,

METaJITTHIeCKas)

15

CbhopMUpPOBAaHHOCTh YMEHUN OIPENENATh XapaKTep Cpelbl B BOIHBIX

pacTBOpax HEOPTaHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

CdopMHPOBaHHOCTD YMEHUS KIACCU(PHUIIUPOBATh XUMHUECKUE PEAKIIUU
[0 Pa3IWYHBIM MPHU3HAKAM (YHCIY M COCTaBY pearupyrolinx BEIIeCTB,
TemoBoMy 3(@EeKTy peakiuu, H3MEHEHHIO CTENeHEeW OKHCICHUs

9JICMCHTOB, 06paTI/IMOCTI/I p€akunu, y4aCTUuro KaTanmaTopa)




1.7

ChopMHpPOBAaHHOCTh yMEHUH  COCTABIISITH  YPaBHEHHMS  peaKIHil
pa3IWYHBIX THIOB, IMOJIHBIE M COKpalllEHHBIE YPAaBHEHUS peaKLui
MOHHOTO OOMEHAa, YYUTBIBASI YCIOBHS, MPU KOTOPBIX 3TH PEAKIIUU UIYT

J0 KOHIIa

1.8

CdopMHpPOBaHHOCTh YMEHUH NPOBOAUTH PEAKIUH, MOATBEPIKIAIOIINE
KaueCTBEHHBIII  COCTAaB  pa3JIM4YHBIX  HEOPraHWYECKUX  BEILECTB,
pacro3HaBaTh OMNBITHBIM NYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHWYECKHX BEIIECTB

1.9

ChopMUPOBaHHOCTh YMEHHUHM pPaCKphIBATh CYIIHOCTHh OKHCIIHMTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLMM MOCPEICTBOM COCTaBJIEHHUS 3JIEKTPOHHOIO

OanaHca 3TUX peaKuit

1.10

ChopMUPOBaHHOCT YMEHHMH OOBSICHATH 3aBHCUMOCTH  CKOPOCTH

XUMHYECKON peakiMu OT Pa3jnyHBbIX (PaKTOpPOB

111

ChopMUpPOBaHHOCT,  yMEHUH  OOBSCHATH  XapakTep  CMEHICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBHUCHUMOCTHU OT BHEIIHEr0 BO3JCHCTBHS

(mpunun Jle latense)

OO01mas 1 HeoOpraHUYEeCKasi XUMUS

2.1

CdhopMUpPOBAaHHOCTh YMEHHMH pacKpbIBaTh CMbIcT [lepuommueckoro
3aKOHa JN. Menneneesa u JEMOHCTPUPOBATH ero

CHUCTEMAaTH3UPYIOUIYI0, OOBSCHUTENBHYIO M NPOTHOCTUYECKYIO (DYHKIUH

2.2

CdopMUpOBaHHOCTh YMEHHH XapaKTEepH30BaTh IEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKMX »dJeMeHTOB 1—4 mnepuonos Ilepuonnueckoi
CHCTEMBbI XUMHMUYECKMX dsemeHToB .M. Mengeneesa, ucCnonb3ys
HOHATHS «S-, P-, d-3JEKTPOHHBIE OPOUTAINY, IHEPTETUUECKUE YPOBHUY,
OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHs CBOICTB  XHMHUYECKHX
3JIEMEHTOB U X COCAUHEHUN IO NepuoaaM u rpynnam llepuoanueckon

CHCTEeMBbl XUMHUYeCcKUX anemMeHToB .M. MenneneeBa

2.3

ChopMUpOBaHHOCTh YMEHHH XapaKTepHu30BaTh (OMUCHIBATH) OOIIHE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
MOJATBEPKIATh  CYLIECTBOBAHME  TIE€HETHUYECKOM  CBS3M  MEXKIY
HEOpPTraHUYECKUMHU BELIECTBAMU c TIOMOIIBIO YpaBHEHU

COOTBCTCTBYIOIIUX XHMMHUYCCKUX peaKLII/Iﬁ

2.4

ChopMHpPOBAaHHOCTH  YMEHHMHM  yCTAaHaBIMBAaTh  IPHUHAIIECKHOCTH
HEOPraHWYECKUX BEIIECTB IO MX COCTAaBYy K OMNpeneEHHOMY Kiaccy
(rpynme) coeauHeHH# (IIPOCThIE BEIECTBA — METAJIbl U HEMETAJIbI,

OKCH/JIbI, OCHOBAHUS, KHCIOTHI, aM(pOTEpHbIE THIPOKCHUJIBI, COJIN)




2.5

CdopMHPOBAaHHOCTh YMEHHUH HCIIOIB30BATh XUMHYECKYIO CHMBOJIUKY
JUIsL cocTaBeHUs (POPMYJT BEIIECTB U YPAaBHEHHI XUMUYECKUX PEaAKIU,
cucrematuueckyto HoMmeHkinatypy (IUPAC) u tpuBmanbHble Ha3BaHUA
OTACJIBHBIX HEOPTraHUYECKUX BEIIECTB (yrapHbId ra3, YrJIeKHCIBIA ras,

aMMHaK, TaiméHas U3BEeCTh, HEraléHas U3BECTbh, MUThEBAsI COJA, MUPUT U

ApyrHe)

2.6

ChopMUpPOBAaHHOCTh YMEHHH XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHMYECKHUX BEIISCTB PAa3IMYHBIX KJIACCOB,
MOATBEPKAATH CYILLECTBOBAHUE T€HETUYECKOU CBSA3U MEXIY
HCOPraHU4€CKNMHU BeIICCTBaAMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBCTCTBYIOIIUX XHMUYCCKUX peaKHI/Iﬁ

2.7

CdopMHpPOBaHHOCTh YMEHUH IUIAHHUPOBATH U BBHINOJIHATH XUMHUUYECKHUI
SKCHEPUMEHT (pa3ioKeHue IMepoKCUIa BOJAOPOJa B MPUCYTCTBUH
KaTaJn3aTopa, ONpPEINEJIEHUE CpeAbl pacTBOPOB BEMIECTB C MOMOIIBIO
YHUBEpPCAJIBHOTO MHAMKATOpa, BIUSHME pPa3IU4YHBIX (PAKTOPOB Ha
CKOPOCTh ~ XMMHUYECKOM  peakIuu, peakuUuu HOHHOro oOMeHa,
KaueCTBEHHBIE peakIMu Ha cyib(aT-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA
KaTHOH aMMOHHs, pPELICHUE JKCIEPUMEHTAJbHBIX 3aJad II0 TeMaM
«Metamne» u «Hemerannae») B COOTBETCTBUM C IpaBHJIAMU TEXHUKHU
0€e30MacHOCTH MpH OOpallleHuHM C BEIIECTBAMU U JAa0OPaTOPHBIM
000pyI0BaHUEM; MPENCTABIISTh pe3yabpTaThl XUMHUYECKOI0
HKCIIEpUMEHTA B (pOpMe 3arucH YpaBHEHHU COOTBETCTBYIOIIMX PEAKIUI

1 GOpMyJIHPOBATH BHIBOJIBI HA OCHOBE 3THX PE3YIHTAaTOB

2.8

ChopMHpPOBaHHOCTh yMEHUH COONIONATh MpaBWIa  TOJIB30BAHUSA
XUMHYECKOW TMOCYyI0H W JabopaTOpHBIM OOOpYIOBAaHMEM, a TaKXKe
npaBwia oOpalieHus: ¢ BeMEeCTBAMU B COOTBETCTBUHU C MHCTPYKIUSAMHU IO

BBIIIOJIHCHHUIO na6opaTopHHx XUMHUYCCKHUX OIIBITOB

2.9

ChopMHPOBaHHOCTh YMEHUN XapaKTEPH30BATh XUMUYECKUE MPOIIECCHI,
JeXallke B OCHOBE IPOMBIILICHHOTO IOJYYEHHUsI CEPHON KHCIOTHI,
aMMHuaka, a Takke CHOPMHUPOBAHHOCTH TMPEACTABICHUA 00 0O0mmx
HAayYHBIX MPUHIHMNAX W JKOJIOTHYECKHX NpoOIeMax XUMHUYECKOTO

Iponu3BOACTBaA

XUMHUS U )KU3Hb. PacuéTrl

3.1

CbhopMUpPOBAaHHOCTh TIPEIACTABICHUNA O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAaYYHOUW KapTHHBI MUPA, POJIM XMMHUHU B ITIO3HAHUU SIBIICHUU
npupoasl, B (GOPMUPOBAHUU MBIIUICHUS U KYyJIbTYpbl JUYHOCTH, €€

(GYHKIMOHANBHOM  I'paMOTHOCTH, HEOOXOOUMOW ISl  pelIeHHs




MPaKTUYCCKUX 3adad W OKOJOTIHYCCKH 000CHOBAHHOI'0O OTHOIIEHUS K

CBOEMY 3I0POBbBIO U IIPUPOJTHOM cpelie

3.2

ChopMUpOBaHHOCTh YMEHUUN KPUTHUECKHU aHAIM3UPOBATH XUMHUUISCKYIO
nHpOpPMAIHIO, MOJIy4aeMyI0 U3 Pa3HbIX UCTOYHHKOB (CpPEeICTBAa MacCOBOU

KOMMYHUKAaIUY, ceThb VIHTEepHET U Apyrue)

3.3

CchopMHUpOBaHHOCTH ~ YMEHHM  COONIIOJATh  TMpaBWIa  JKOJOTUYECKH
11e51eco00pa3HOro MoBeeHHs B OBITY U TPYAOBOW NEATEIBHOCTH B LIEIAX

COXpPAHEHHUsI CBOETO 3/I0POBbSI U OKPYKAIOIIEH NPUPOIHON Cpelbl

3.4

Oco3HaBaTh ONACHOCTb  BO3JEMCTBHUS HA  JKUBBIE  OPraHU3MBI
ONpe/IeNEHHBIX BEIECTB, MOHUMas cMbici nokazatens [IK, noscHaTs Ha
npuMepax CrocoObl yMEHBUICHUS U TMPEIOTBpAIICHUS HX BPEIHOTO

BO3JCHUCTBHUS Ha OpraHUu3M 4YCJIOBCKaA

3.5

CdopMupOBaHHOCTH YMEHHUMN IIPOBOJUTH BBIYHCIICHUSA c
UCIIOJIb30BAHUEM TIOHSATHSI «MAaccoBasi JIOJISl BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIICHHI Ta30B MPU XHUMHYECKHX PEaKIUAX, MacChl
BelleCTBa WM 00bEMa Ta30B IO U3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Wi 00BEMY OIHOrO M3 YYACTBYIOIIMX B PEAKIMU BELICCTB,
TerioBoro 3¢ @ekra peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCHICCTB, MPCBpAlICHUA U COXPAHCHUA DHCPIUU




ITPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblil 3J1eMeHT COAEPKAHUS

1

TeopeTnueckue OCHOBBI OPTaHUYECKOW XUMUHU

11

[Ipenmer opranmyeckod XWUMHUH: €€ BO3HHUKHOBEHHWE, Pa3BUTHE W 3HAYCHUE B
MIOJIyYEHUU HOBBIX BEIIECTB M MarepuanoB. Teopuss CTPOEHHsS OpPraHUYECKHUX

coenunenuid A.M. byTtiepoBa, e€ OCHOBHBIE TTOJI0KEHUS

12

CrpykrypHble  (OpMyJbl  OpraHMYECKMX  BemlecTB. ['omosorus,  H30MepHs.
XuMUYecKas CBsI3b B OPraHUYECKUX COCIMHEHUSIX — OJMHAPHBIE U KPaTHBIE CBA3U.

HpeHCTaBHCHI/IC () KJ'IaCCI/I(I)I/IKaLII/II/I OpraHUYCCKHUX BCUICCTB

13

Homenknarypa opraHM4ecKMX COEIWHEHHH (CHCTEMaTH4ecKas) W TpPUBHAIbHBIC

Ha3BaHUS BaKHEHIIIMX Hpe)lCTaBI/ITeHefl KJIAaCCOB OPraHU4YC€CKUX BCIICCTB

Yriesoaoponasl

2.1

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHH psifl. MeTaH U 3TaH — mpocTeimue
IPEICTaBUTEIN aJKAaHOB: (U3MUECKHMEe M XMMHYECKHE CBOHCTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaXOXIACHUC B IIPpUPOAC, ITOJTYUCHUC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH pPsAA. OTHIEH U MNPONUIEH —
OpoCTeHIlINe NPEACTABUTENN aJKEHOB: (PU3MYECKMEe U XUMHUUYECKHE CBOWCTBA
(peakiuu  TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THUJpaTalid, OKHUCIEHUS U

HOJ'II/IMepI/ISaL[I/II/I), MNOJYUCHUC U MPUMCHCHHC

2.3

Ankamuensl:  Oyrammen-1,3  u  mertwniOyraguen-1,3:  cTpoeHue,  BaxKHeHIIue
XMMHUYECKHE CBOWCTBa (peakuus nonuMepusanuu). IlogyueHne CHHTETHYECKOTO

KayudyKa U pe3UHbI
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AJIKWHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUU psl. AUETHICH —
MPOCTEHININK TPECTaBUTENb AJIKWHOB: COCTaB, CTpOCHUE, (QU3UUECKHE U
XAMUYECKHE CBOUWCTBA (peakiM TUIPUPOBAHMS, TaJOTeHUPOBAHUS, THApPATAIUH,

FOpeHI/Iﬂ), MMOJIYYCHHUEC U IPUMCHCHUC

2.5

Apensl. ber3on: cocras, crpoeHne, GU3NYECKHUE U XUMUYECKHAE CBOMCTBA (PeaKIuu
TaJIOTEHUPOBAHUS W HUTPOBAHHWA), IMOJyYE€HHE WU TMpUMEHEeHHe. Toayoid: cocTas,
cTpoeHue, (U3MYECKHMEe M XMMHUYECKHE CBOWCTBA (peakUMHM TaJOreHUpOBaHUS U
HUTPOBAHU), MOJy4YeHHE U MPUMEHEeHne. TOKCHYHOCTh apeHoB. ['eHeTnueckas CBS3b

MCXKIAY YIJICBOAOPOJaMH, MPHUHALJICKAINNMHA K pa3JIMYHbIM KjacCaM

2.6

[IpupoaHbie UCTOYHUKHU YTIEBOAOPOAOB. [IpupoaHsblil Ta3 U monyTHbIe HEDTSIHBIC
ra3el. Hedtp u e€ mpoucxoxnenue. CrnocoObl nepepabOTKM HEPTHU: MEeperoHka,

KPEKUHT (TePMHUYECKHH, KaTaIUTHYCCKHil), muposm3. [IpoaykTel mnepepaboTku




He(pTH, MX MPUMEHEHHE B MPOMBIIUICHHOCTH M B ObITy. KameHHBIN yrois u

MIPOAYKTHI €T0 IMepepadoOTKH

Kucnopojaconepxaiiue OpraHU4ecKUe COCAUHCHHS

3.1

[IpenenbHBIC OJHOATOMHBIC CIUPTHI. MEeTaHOI U ATAHOJ: CTPOCHUE, GU3UIECKUE U
XUMUYECKHE CBONCTBA (PEAKIIMU ¢ aKTUBHBIMHU METAJNIAMHU, TaJIOTCHOBOIOPOJaMH,
ropeHue), MpuMeHeHne. BomopoiHbIe CBI3M MEXIy MOJIEKylaMHu criupToB. [elficTBue
METaHOJla ¥ 0JTaHoJia Ha OpraHu3M 4YeloBeKa. MHOroaTOMHBIE CIUPTHI.
DTWICHTJIMKOIb W TIHIEPUH: CTpOeHUE, (PU3MUECKHe W XUMHYECKHE CBOWCTBA
(B3aMMOJEHCTBME CO IICIOYHBIMA MeETajUlaMH, KadeCTBEHHAsl peakius Ha
MHOTOATOMHBIE CHUPTHI). JlelicTBMe Ha oOpraHu3Mm 4enoBeka. [IpuMmeHeHune

TJIIMOCPHUHA U OTUJICHTJIMKOJIA

3.2

®deHom: cTpoeHUE MOJIEKYJIbl, (U3UIECKUEe U XUMHUECKHE CBOMCTBA. TOKCHMYHOCTH

¢denona. [Ipumenenue QeHona

3.3

AJ'II)I[GFI/I,HBI U KCTOHBI. CDOpMaJ'IL,Z[GFI/II[, alcTajJbacrua: CTpoCHHUC, (1)PI3PI'—I€CKI/I€ n
XUMHYECKHE CBOMCTBA (peaKI_II/II/I OKHCJICHHNA WU BOCCTAHOBJICHHUsA, KaYCCTBCHHBIC

peakuum), MoJIy4yeHHue U IPpUMEHEHHE

3.4

OnHOOCHOBHBIE TIpeJEIbHbIE KapOOHOBBIE KHCJIOTHL. MypaBbuHas U yKCyCHas
KHCJIOTBI: CTPOEHHE, (PU3NUECKHEe U XMMHUUYECKHe CBOWCTBA (CBOICTBA, oOmue ais
KJlacca KUCJIOT, peakius 3Tepudukanun), noirydyeHue u npumeHenue. CreapuHoBas
U OJICMHOBAsl KUCIIOTHI KaK MPEJCTAaBUTENN BBICHIMX KapOOHOBBIX KHUCIOT. Mbla Kak

COJIM BBICIIUX Kap6OHOBI)IX KHCJIOT, UX MOIOIICEC I[CIZCTBI/IC

3.5

CrnoKHBIC 3(1)I/Ipbl KaxKk IIpPpOU3BOOHBIC Kap6OHOBbIX KHCJIOT. FI/II[pOJ'II/IS CJIOKHBIX

s¢upos. Kupsl. ['maponus xupos. [Ipumenenue xupoB. buonornueckas posb KUpOB

3.6

VYrneBoasl: cocraB, KiaccuPuUKanus YyrieBoJoB (MOHO-, JHW- W TOJHUCAXapHJIbI).
I'moko3a — mpocreimnii MOHOcaxapua: OCOOEHHOCTH CTPOEHUS MOJEKYJIbI,
¢u3nyeckue U XMMHYECKHe CBOMCTBa (B3aumojeiicteue ¢ ruapokcuaom meau(ll),
OKHCJIEHUE aMMHaYHbIM pacTBOpOM okcuaa cepedpa(l), BocctanoBienue, 6poxxeHue
TJTIOKO3bl), HAaxOXJeHHWEe B TMPHUPOJE, MPHUMEHEHHE, OHOJIOTUYeCKas pOJb.
®orocunre3. Ppykro3za Kak wH30Mep THOKO3bl. Kpaxmanm u 1memnronos3a Kak
npupoaHbsie TonuMepbl. CTpoeHHe Kpaxmana W IeJUToJIo3bl. Dusndeckue u

XMMHYECKHE CBOMCTBA Kpaxmaya (THAPOIN3, KAUYeCTBEHHAsI PEAKIHs C HOIOM)

A3zoTcozepikaliue OpraHNYeCKUue COETUHEHUS
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AMHMHOKHUCIOTH Kak am(pOTepHbIe OpraHuyeckue coenuHeHus. dusmdeckue u
XMMHYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mOpuMepe riauluHa). buoioruueckoe

3HAa4YCHHUC aMHHOKHMCIIOT. HGHTI/I,ILBI




4.2

benkn kak mpupoaHbIE BBICOKOMOJIEKYJISIpHBIE cOequHEHHUs. llepBuuHas, Bropu4Has
U TpeTUYHas CTPYKTypa OenaKkoB. XHWMHUYECKHE CBONCTBAa OCIKOB: THAPOIH3,

JeHaTypalus, Ka4eCTBEHHbIE PeaKIMK Ha OeIKH

BbICOKOMOIEKYIISIpHBIE COECUHEHUS

5.1

OCHOBHBIE TIOHATHS XUMHUHM BBICOKOMOJEKYJISPHBIX COEJWHEHUH: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALNHU, CPEAHAS MOJIEKYIspHas
Macca. OCHOBHBIE METOJABl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEAUHEHHN —

NnojJuMepu3anua U MOJUKOHACHCAIINA

5.2

SKCHCpI/IMCHTaJII)HI)Ie METObI N3YyYCHHUA BCIICCTB u nux HpeBpaHIeHI/Iﬁl
O3HAaKOMJICHHEC C 06pa3uaMH NpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,

Kay4dyKoB. [lonydyeHne CHHTETHYECKOT0 KayuyyKa U PE3UHBI

11 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACpPKaHUsI

TeopeTI/I‘-IecKI/Ie OCHOBbBI XHMMHH

11

Xumuueckuil anemMeHT. AToMm. Sapo atoma, M30TONBI. DJEKTPOHHAs 000J0YKa.
DHepreTuyecKkue ypOBHH, MOJYypOBHU. ATOMHBIC OpOHMTamu, S-, P-, 0-2JIEMEHTHI.
Oco0eHHOCTH paclpeeeHus] MIEKTPOHOB MO OpOUTAIsIM B aTOMax 3JIEMEHTOB

HEePBBIX YETHIPEX MEPHOAOB. DIIEKTPOHHAS KOH(UIypalus aTOMOB

1.2

Ilepnonnueckuii 3akoH u Ilepuoanueckas cucrema XxumMuueckux anemeHToB J[.1.
MenneneeBa. CBs3b mnepuoauueckoro 3akoHa u llepuognueckoil cucTeMbl
xuMudeckux snemeHToB .M. MenneneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XWUMHYECKHX JJIEMEHTOB W
00pa3yeMbIX UMHU MPOCTHIX M CJIOXKHBIX BEIICCTB [0 TPYMIIaM U MepruoaaM. 3HaueHHE

NMEPUOANYCCKOIO 3aKOHA B pa3BUTUU HAYKHU

13

CTpOeHI/Ie BCIICCTBA. XuMHYECKas CBS3b. BI/II[BI XUMHYECKON CBSI3U (KOBaJIeHTHa?[
HETIOJIIpHAsA W MOJIApHasd, MOHHAA, MeTaHHI/I‘leCKaﬂ). Houpl: KaTHOHBI U AHHOHBI.
MexaHu3mbl O6pa30BaHI/I$I KOBAJICHTHOM XHWMUUYECKOMH CBS3U (O6MeHHBIfI U JOHOPHO-

akKLenTopHblii). Bonopoanas cBs3b

14

BanentHocts. DnekTpooTpunatenbHOCTh. CTeNeHb OKHCICHUS

15

BemiectBa MOJIEKYASIPHOIO W HEMOJIEKYJISIPHOTO CTpPOEHHUs. 3aKOH IOCTOSHCTBA
cocTaBa BelIEeCTBA. THUMBl KPUCTALIMYECKHUX PEMIETOK. 3aBUCUMOCTh CBOWMCTBA
BEIIECTB OT TUIA KPUCTATNIMYECKON peETKH. [IOHATHE O MUCHIEPCHBIX CHCTEMAaX.

VcTuHHBIE U KOJUIOMJIHBIE pacTBOpBI. MaccoBasi 10 BEIIECTBA B PacTBOPE

1.6

KHaCCI/I(I)I/IKaLII/IH HCOPraHN4C€CKUX COCﬂHHCHHﬁ. HOMCHKHaTypa HCOPTaHUYCCKUX

BCIICCTB




1.7

Xumuueckas peaknus. Kinaccupukanus XUMUIECKUX PEaKIIiidi B HEOPTaHUIECKOH 1
OpPraHMYeCcKOM XMMHUU. 3aKOH COXPaHEHMsI MacChl BEILECTB, 3aKOH COXpPAHEHUS U

IIPEBPALLEHUS SHEPTUH IPU XUMUYECKUX PEAKIUAX

1.8

CxopocTh peakuu, e€ 3aBUCUMOCTh OT Pa3JIMYHbIX (DaKTOPOB

1.9

OOpaTtuMmble peakuuu. XUMHUYECKoe paBHOBecue. DaKTOphl, BIAUSIOINIME HaA

COCTOsIHME XUMH4YecKOTo paBHOBecus. IIpunnun Jle Illarense

1.10

OnekTponutrueckas auccorumaius. CuiabHbIE U cinaldble 37eKTpoanThl. Cpesia BOJTHBIX

PacTBOPOB BEIIECTB: KUCHasl, HEUTpaJIbHAs, IIeNoYHas. Peakiiy noHHOTO0 oOMeHa

111

OKUCIUTEIBHO-BOCCTAHOBHUTEIILHEIC peakuuun

HQOpFaHI/IIIGCKaH XHUMUA

2.1

Hemerannel. Ilonoxenue HemeramnoB B Ilepuonnueckoil cuctemMe XMMHYECKHX
aemenToB J[.M. MeHneneeBa U OCOOEHHOCTH CTpOeHHUs aToMoB. dusznueckue

CBOMCTBA HEMETAJIOB. AJ'IJ'IOTpOHI/IH HCMCTAJIJIOB (Ha OpuMepe KUCiIoponaa, CCphl,

docdopa u yriaeposaa)

2.2

XUMUYECKHE CBOMCTBA BaKHEHIINX HEMETAJUIOB (Tajlor€HOB, Cephl, a3oTa, (ocdopa,
yIJIepo/ia U KpeMHHUS) U MX COSAUHEHUN (OKCHUIOB, KUCIOPOICOACPIKANIUX KUCIIOT,

BOJIOPOAHBIX coenuHeHmit). [I[puMeHeHre Ba)KHEHIIINX HEMETAIUIOB M UX COEIMHEHUN

2.3

Meramner. Ilonoxenne wmeramnoB B llepuogumueckoil cucremMe XUMHYECKHX
snementoB [I.1. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK
aToMoB MeTtayioB. OOmine ¢usnyeckue cpoiicTBa MeramioB. CIutaBel METaJIOB.

DNEKTPOXUMHUUYECKUN DPSIi HAPSIKEHUI METaJUIOB
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XUMHYECKHUE CBOMCTBA BAXXHEHUIITUX METAIIOB (HATPpUH, KWK, KadbIIUi, MarHuu,
QTIOMUHUM, THHK, XpOM, >Kele30, MeIb) W ux coeauHeHui. OOmmue crnocoObl

MOJIyUCHHA MCETAJUIOB. HpI/IMCHeHI/IC METAJIJIOB B 6BITy U TCXHUKE

2.5

I'eHeTnyeckas cBS3b HCOPraHUM4CCKUX BCIICCTB, MPUHAMIICIKAINIUX K pPasIMYHbIM

KiaccaM

XUMUA U )KU3HD

3.1

Pony xumum B oOecredueHHU BKOHOFI/I‘ICCKOI\/'I, BHCPFCTH‘ICCKOﬁ u HHH.[CBOﬁ
6C3OH8.CHOCTI/I, Pa3sBUTUU MCIAHILHUHBI. ITonstue o HAaY4YHbBIX MCTOAaX IIO3HAHUA

BCIICCTB U XUMHNYCCKUX peaKuHﬁ

3.2

IlpencraBnenuss o6 OOMMX HAYYHBIX NPUHIUIIAX TPOMBIIIJICHHOTO MOJIYYECHUS
BaXHEWINMX BemeCcTB. YUemoBeK B MHpE BENIECTB M MAaTEPUAJIOB: BaKHEUIIWE
CTPOUTEIIbHBIE MAaTEpUaAIbl, KOHCTPYKIMOHHBIE MAaTE€pHalibl, KPACKH, CTEKIIO,
KE€paMHKa, MaTepHUaIbl IS DIIEKTPOHUKH, HAHOMAaTEepHUallbl, OpPraHWYECKHUE U

MUHEpaJbHbIE yI00peHUs




3.3

XUMUS ¥ 30pOBBE YEJIOBEKA: MPABWJIA UCIIOJIBb30BAaHUS JIEKAPCTBEHHBIX IIPENApATOB,
npaBuiia 6€30MacHOTO UCTIOIB30BAaHUS MIPETAPATOB OBITOBOM XMMHUU B ITOBCETHEBHOM

KHU3HHU




IIpoBepsiemblie Ha EI'D no xumuu TpedGoBaHust
K pe3yJIbTaTaM 0CBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOI MPOrPaMMbI
cpeaHero oomero o0pa3oBaHus

Kon [TpoBepsieMmblie TpeOOBaHUS K IPEAMETHBIM PE3yIbTaTaM OCBOCHHS OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeNbHON MPOTPAMMBI CpeHEro o01iero 0opazoBaHus
TpeboBaHUs
1 Brnanenue cucteMoll XMMHYECKHX 3HAHWM, KOTOpas BKIFOYACT:
1.1 OCHOBOITOJIAraroIIne MOHATHS (XUMUYECKHUI 2JIEMEHT, aTOM, U30TOIIBI, JICKTPOHHASI
o0Ooyiouka aroma, s-, P-, 0d-2MEKTpPOHHBIE OpOUTANIH aTOMOB, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHHE aToma, WOH, MOJIEKYJIa, BaJICHTHOCTb,

3NEKTPOOTPULIATENBHOCT, CTENeHh OKHMCJIEHHUs, XuMHuueckas cpsasp (O~ u T-CBA3b
, KpaTHBIE CBSI3M), THOPUAN3ALINUS aTOMHBIX OpOUTalIel, KpUCTAININYECKas pelieTKa,
MOJIb, MOJISIDHAsl Macca, MOJISIpDHBIH 00bEeM, MOJISIpHAs KOHIIEHTpPAILMs, pacTBOPHI
(MCTHHHBIC, NHCIEPCHBIC CHCTEMBI), KPHUCTALUIOTHAPATHI, YTJIEPOIHBIN CKeJeT,
GbyHKIMOHANbHAS TpyNNa, pajuKai, U30Mephl, CTPYKTypHas (QopMmyia, U30Mepus
(cTtpykTypHasi, reomerpudeckas (IIUC-, TPAHCHU3OMEpHs), TOMOJOTHYECKHHA P,
rOMOJIOTH,  YIJIEBOJOPOJbI, KHUCIOPOJ- U  a30TcoJepiKallhie COEeIMHEHMUS,
OMOJIOTUYECKH aKTUBHBIE BEIIEeCTBa (YIJIEBObI, )KUPHI, OCIIKN), MOHOMED, IOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS, KPEKUHI, PUGOPMUHT,
TUMBl XUMUYECKHX peaknuil (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE, J5K30- U
HAOTEPMUUYECKHUE, PEAKIIMH HOHHOT'O 00OMEHa, TOMO- ¥ T€TePOTreHHbIE, 00paTUMBbIE U
HEOOpaTUMbIC), PACTBOP, DJIEKTPOIUTHI, HEDJICKTPOIUTHI, DICKTPOITUTHUYECCKAS
JIUCCOIMAINSA, CTENEHb JUCCOIUAINN, OKUCIUTEIb, BOCCTAHOBUTEIb, 3JIEKTPOIIN3,
CKOPOCTh XUMHYECKOH peakIuu, XMMHYECKOe PaBHOBECHE)

1.2 TEOPHH U 3aKOHBI (TEOPUS XUMHUYECKOIO0 CTPOEHHUS OpraHM4ecKux BemecTB A.M.
bytnepoBa, Teopus 3JIEKTPOIMTHUYECKON auccouuanuy, Ilepmonmueckuii 3akon J[.U.
MeHnzeneeBa, 3aKOH COXPAHEHHUS MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK
XMMHUH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKale B OCHOBE TIOHUMAaHUS IPUUYNHHOCTH
U CUCTEMHOCTH XHMHUYECKUX SBJICHUH, COBPEMEHHbIE MPEACTABICHUS O CTPOSCHUU
BEI[ECTBA HA ATOMHOM, MOJIEKYJISIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3 NnpeaACTaBJICHUA O MEXaHU3MaX XHUMHUUYCCKUX peaKuHﬁ, TEPMOAUHAMHUYCCKUX U
KHMHCTHUYCCKHUX 3aKOHOMCPHOCTAX HX IPOTCKaHUA, O XHUMHYCCKOM PpPAaBHOBCCHUHU,
AUCIICPCHBIX CUCTCMAax

14 (baKTOHOFI/I‘-IeCKI/Ie CBCACHUA O CBOﬁCTBaX, COCTaBC, IIOJYYCHHH U 0e30ImacHOM
HWCHOJIb30BAHUN BaXKHEUIIINX HCOPraHU4C€CKUX U OPraHu4CCKUX BCIICCTB B GBITy u
HpaKTquCKOfI ACATCIIBHOCTH YCIIOBCKaA

15 oOu1re HayuyHble MPUHILIMITBI XUMUYECKOT0 IPOU3BOACTBA (Ha MPUMEPE MPOU3BOICTBA
CEepHOM KUCIOThI, aMMHUaKa, METaHOJIa, epepaboTKu HePTH)

2 ChopMHUPOBAaHHOCTh YMEHHUI BBISBISTH:

2.1 XapaKTCPHBIC TIPHU3HAKUW W B3aUMOCBA3b HU3YYCHHBIX HOHHTI/Iﬁ, IMPpUMCHSATDH
COOTBETCTBYIOIIHMEC NIOHATHA IIPU OITUCAHUH CTPOCHUSA U CBOICTB HCOPraHN4YCCKUX U




OpraHMYEeCKUX BELIECTB U UX MNpEBpallleHUui

2.2

B3aMMOCBSI3b XUMHYECKUX 3HAHUM C TMOHATUSIMU U TPEICTABICHUSAMU JPYTUX
MpeaAMETOB ISl 0oJiee OCO3HAaHHOTO IIOHUMaHUsS H OOBSICHEHUS CYIIHOCTH
MaTepUAIILHOTO €IUHCTBA MUPa

ChopMupoBaHHOCTH YMEHHUSI MCHOJIB30BATh!

3.1

HAaUMEHOBAaHUS XMMHYECKHX COCIUHEHHI MEXKAYHApPOAHOI'O COro3a TeOpeTH‘IeCKOﬁ nu
npm(na;[Hoﬁ XUMHHU U TPHUBUAJIBHBIC HA3BAHUA BCHICCTB, OTHOCAIIMUXCA K U3YYCHHBIM
Ki1acCaM OpPraHNM4YC€CKHUX U HCOPraHNICCKUX COCI[I/IHGHHIZ

3.2

XUMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBJIeHMsI (hOpPMyJI HEOPraHMYECKHUX BEIECTB,
MOJEKYJSPHBIX M CTPYKTYPHBIX (Pa3BEpPHYTBHIX, COKPAILEHHBIX MU CKEJIETHBIX)
(GbopMyJ1 OpraHNYECKHUX BEIIECTB

ChopMupoBaHHOCTE YMEHHS KJIACCU(UIMPOBATB!

4.1

HCOPraHUYCCKHUEC BCIICCTBA, CAMOCTOATCIIbHO BI)I6I/IpaTI> OCHOBAHUA U KPUTCPUU IJIA
KJ'IaCCI/I(l)I/IKaI_II/II/I N3y4acMbIX XUMHNYCCKHUX 00BEKTOB

4.2

OpTraHUYECKHE BEIIECTBA, CAMOCTOSATEIIBHO BEIOMPATh OCHOBAHHS M KPUTCPHUH IS
KJIacCU(UKAIINY N3ydYaeMbIX XUMUYECKUX 0OOBEKTOB

4.3

[0 Pa3JIMYHBIM MPU3HAKaM (YUCIIYy U COCTaBY pearupyrolux BEIIEeCTB, TEIUIOBOMY
apdexTy peakuuu, U3MEHEHHIO CTEIECHEH OKHCIEHUs 3JIEMEHTOB, OOpPaTHMOCTH
peaKkuuy, y4acTUIO KaTaau3aTopa)

ChopMUPOBAHHOCTh YMEHHS XapaKTEpU30BATh DJIEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM M BO030Y’KJIEHHOM COCTOSIHMM) M MOHOB XMMHYECKHX 3JIeMeHTOB 1 - 4
nepuoaoB Ilepuonuueckoit cucremsr J[.M. MenaeneeBa M uUX BaJICHTHbIE
BO3MOYXHOCTH, HCIOJB3ysl MOHITHS S-, pP-, J-3JeKTpoHHBIE OpOHTaH,
3HEPTeTUYECKUE YPOBHU

CdhopMUPOBAHHOCTh YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU COEIMHEHUH M0 MEepHOJIaM U TpyInam

CpopMHpPOBAaHHOCTh YMEHHS COCTABISATH YPAaBHEHUS XUMHUYECKHX PEaKIHil H
PacKpBIBAaTh UX CYIIHOCTD!

7.1

OKHCIIMTCIIBPHO-BOCCTAHOBUTCIBbHBIX peakunﬁ MoCcpeaACTBOM COCTaBJICHUA
SJICKTPOHHOTI'O OayaHca 3THX peaKI_II/Iﬁ

7.2

YpPaBHEHHUs pEAaKIUN pa3IWyHbIX THIIOB; IIOJHBIE W COKpPAIlCHHBIC ypPaBHEHUSA
peakuuii HOHHOTO 0OMeHa, yUNUTHIBAsA yCIOBHS, IPH KOTOPBIX 3TH PEAKIIUU HIYT 10
KOHIIA

7.3

peakmuii  THApPONM3a,  peaknuid  KoMIulekcooOpasoBaHus  (Ha  mpuMepe
TUJIPOKCOKOMITJIEKCOB IIMHKA W AITFOMHUHUS )

ChopMupoBaHHOCTP YMEHHUS TOJITBEP)KIATH:

8.1

Ha KOHKPETHBIX IpHMEpax XapaKTep 3aBHCUMOCTH PEAKIMOHHON CHOCOOHOCTH




OPraHUYECKHX COEJIMHEHUI OT KpaTHOCTM M THIAa KoBajdeHTHoW cBasu (O° u

T-CBA3N ) p3auMHOr0 BIUSAHHSA ATOMOB U IPYIII aTOMOB B MOJIEKYJIAX, a TAKXKE OT
0COOEHHOCTEH peanu3aliy Pa3lIUYHbIX MEXaHU3MOB MPOTEKAHUS pPeaKIHi

8.2

XapaKTECPHBIC XUMHUUYCCKHUC CBOMCTBA BCIICCTB COOTBETCTBYIOIIMMHU SKCIICPUMCHTAMU
U 3aIIACSIMUA YPAaBHEHUUN XUMHUYECKHAX pEAKIUN

CdhopMHUPOBAaHHOCTh YMEHHS XapaKTEpHU30BaTh COCTaB W BaXKHEHIINE CBOWCTBA
BEIIIECTB, MPHUHAJICKAIUX K OINPEICICHHBIM KJlaccaM W TPYIIaM COCIUHEHUN
(TIpocThIe BemecTBa, OKCUIBI, THAPOKCHIBI, COJTH; YIJIEBOIOPOIBI, IPOCTHIC IPHUPHI,
CUPTHI, (PEHONBI, albJACTH/IBI, KETOHBI, KAPOOHOBBIC KHUCJIOTHI, CIOXKHBIC 3(PUPHI,
JKHPBI, YTIACBObI, aMHHBI, aMUHOKHCIIOTHI, OCIIKH)

10

CpopMHpPOBAaHHOCTh YMEHHUsI MPOBOJUTH PacdeThl IO XUMHUUYECKUM (opmyiaM U
YPaBHEHHUAM XUMUYECKUX PEaKLUN C UCIOIb30BaHUEM (QU3HUECKUX BEJIMUYUH:!

10.1

Macchbl (00beMa, KOIMYeCTBA BEIIECTBA) MPOAYKTA PEaKLUH, €CIH OJHO M3 MCXOTHBIX
BELIECTB JJaHO B BUJE pacTBOpa C ONpPEAEICHHON MacCOBOU J0jel pacTBOPEHHOIO
BEIIIECTBA WJIM IaHO B U30BITKE (MMEET PUMECH )

10.2

MacCoOBOM MJIH 00HLEMHOM A0JIH, BbIXOJa IPOAYKTAa pCaKIInuU

10.3

TEI0BOTO 3 (deKTa peakiuii

10.4

00BEMHBIX OTHOIIICHHH ra3oB

10.5

M0 HAaXOXKACHUIO XMMHUYECKOW (POpMyIbl BeliecTBa

11

Bnanenue cucremoli 3HaHWM O METOJaX HAYYHOTO TMO3HAHUS SBJICHUN NPHUPOJbI,
HCTIONB3YEMBIX B €CTECTBEHHBIX HAayKaX W YMEHHE NPUMEHSATh OTH 3HAHUS TIPHU
SKCIIEPUMEHTAIbHOM HCCIIEIOBAaHUU BEIIECTB M [JI1 OOBSICHEHHS] XUMHYECKUX
SIBJICHUN, UMEIOIIMX MECTO B MPUPOJIE, MPAKTUUECKON JIeSITETbHOCTH Y€JIOBEKa U B
MMOBCEJTHEBHOM KU3HU

12

CdhopMUPOBAaHHOCTh YMEHHUSI TPUMEHSTH (MCIIOJIB30BaTh) 3HAHUS O COCTaBE U
CBOMCTBAaX BENIECTB ISl DKCIIEPUMEHTAIbHOW IMPOBEPKHU THUIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH TMPOTEKAaHUSA XUMHUUYECKHX pEaKIUuid U MPOTHO3MPOBAHUSA
BO3MOXHOCTEH HX OCYIIECTBJICHHUS; CHCTEMHbIE XUMHUUECKUE 3HAHUS IS
OOBSICHEHUSI W TIPOTHO3UPOBAHUS SBJICHUW, HWMEIOMHNX €CTECTBEHHOHAYYHYIO
MPUPOAY; VISl IPUHATHUS TPAMOTHBIX PEIICHUH MPOOJIEM B CHUTYAIUsAX, CBA3AHHBIX C
XUMHEH

13

CdhopMUpPOBAaHHOCTH YMEHUS TFIAHUPOBATH U MTPOBOJIUTH XUMUYECKUN IKCITEPUMEHT
(momy4yeHue M H3y4yeHHE CBOWCTB HEOPraHMYECKHMX M OPraHMYECKUX BEIECTB,
KayeCTBEHHbBIE peakuun yIJI€BOIOPOAOB pa3NMYHBIX KJIaCCOB u
KHUCJIOPOJCOACPKAIIUX OPraHUYECKUX BELIECTB, PEIIEHHE D3KCIEPHMEHTATbHBIX
3aJa4 10 pAaclo3HABAaHHWIO HEOPraHWMYECKHX M OPTraHWYeCKHWX BENIECTB) C
coOI0IeHNeM MPaBWI 0€30MacHOr0 OOpalleHnsl ¢ BEIIeCTBaMU M J1A00paTOPHBIM
o0opynoBanueM; HOpMyIUPOBATH SN UCCICAOBAHUS; IIPEACTABIATh B PA3ITUIHOM
dopMme pe3yabTaThl IKCIIEPUMEHTA, aHATU3UPOBATh M OLEHUBATh UX JOCTOBEPHOCTH

14

C(I)OpMI/IpOBaHHOCTB YMCHUA OCYLICCTBIIATH I.IeJIeHaHpaBHeHHBIﬁ MMOUCK XUMHYECKOU




MHpOpMAIlUU B Pa3IUYHBIX MUCTOYHUKAX (Hay4yHas M yuyeOHO-Hay4Has JuUTeparypa,
cpeactBa MaccoBod wuHpopmaruu, cetb HWHTepHET U Apyrue), KPUTHYECKH
aHaU3MPOBATh XUMHUYECKYI0 HH(OpMaIIo, iepepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHUH C MOCTABJICHHOW y4eOHOM 3amaueii

15

CpopMHpPOBAaHHOCTh yMEHHUS TPOTHO3UPOBATH, AHAIMU3UPOBATH M OLEHHUBATh
WHQPOPMAITHIO C TTO3HUIIUNA IKOJOTHIECKOW OE30IMaCHOCTH TOCIECACTBUN OBITOBOW H
MPOU3BOJACTBEHHOM IESITEILHOCTH YEI0BEKa, CBA3aHHOM ¢ mepepaboTKOil BEIIECTB;
c(hOopMUPOBAaHHOCTh YMEHHH OCO3HABaTh OMACHOCTh BO3JCHCTBHS Ha JKUBBIC
OpraHu3Mbl OIIPCACJICHHBIX BCHICCTB, INOHHMAas CMBICII I10Ka3aTECiIA HpeﬂeHBHOﬁ
JOMYCTUMOM KOHIIEHTPAIMU, U MOSICHATh Ha NMPUMEpax CHocoObl YMEHBIICHUS U
NpEeAOTBPAIEHUS UX BPEJHOTO BO3/IEHCTBHS HAa OpPraHU3M YeJI0OBeKa

IlepedeHb 3JIeMEHTOB cOoiepP:KaHusA, MPpoBepseMbIX HA EI'D mo xumun

Kon IIpoBepsieMbIil ANEMEHT COnepKaHUS

1 TeopeTrnueckre OCHOBBI XMMHHU

1.1 Ctpoenue BemectBa. CoBpeMeHHas MOJEIb CTpoeHus atoma. Pacnipeenenue 31eKTpoOHOB
10 DHEPreTUYECKUM YypoBHsAM. Kiaccupukamuss XUMHYECKHX 3JIeMeHTOB. OCOOCHHOCTH
CTPOCHHSI DHEPreTHUYECKHUX YypOBHEW aromoB (s-, p-, d-amementoB). OCHOBHOE U
BO30YKJICHHOE COCTOSHUSI aTOMOB. OJEKTpOHHas KOHQuUrypamusi aTroma. BaneHTHbIE
3JIEKTPOHBI

1.2 Ilepnoauueckas cucrema xuMuideckux 3neMeHToB .M. Menaeneera. ®U3nyeCcKuid CMBICT
Ilepuonnueckoro 3akoHa JI.1. Menneneesa. IIpuunHbl 1 3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB JJIEMEHTOB M HMX COEIMHEHUN II0 MEpHOJaM U rpynmnaM. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOJHBIX COCAMHEHUMN, BBICHINX OKCHUJOB U
TUJIPOKCUIOB

1.3 BanenTtHocTh. DnexTpooTpunareabHOCTh. CTENeHb OKHCICHUS

1.4 Buaer xumMuueckol cBsi3u (KOBaJICeHTHasl, WOHHAS, METaJUIMYeCcKas, BOJOPOAHAsI) U
MEXaHU3Mbl €€ oOpa3oBaHus. MEXMOJIEKYJISIpHbIE B3aumMOJCHCTBHUSA. BemecTBa
MOJIEKYISPHOTO M HEMOJEKYJSIPHOTO CTPOEHHA. THUIMBl KPUCTANIMYECKUX PEILIETOK.
3aBUCHMOCTH CBOMCTBA BEIIECTB OT TUMA KPUCTALTMIECKON PEIIeTKH

15 Xumuueckass peaknms. Knaccudukanyss XUMHUYECKUX PEAKIUA B HEOPTraHUYECKOW U
OpPraHUYEeCcKOil XMMHUHU. 3aKOH COXPAHEHHSI MaCChl BEIIECTB

1.6 CKOpOCTh peakIiu, €€ 3aBUCUMOCTb OT Pa3IMIHbIX (aKTOPOB

1.7 TerutoBeie 3G (HEKTHl XUMUYIECKUX peakiuii. TepMOXuMUIEeCcKre ypaBHEHHS

1.8 OOpaTtuMbie peaknuu. XUMHYECKOoe paBHOBecrue. DaKTOPHI, BIUSIONIME HA COCTOSHHE
XxuMH4eckoro paBHoBecus. [Ipuanun Jle [Hlatense

1.9 OnekTposutuueckas nucconmanusa. CunbHble U cliabbie 3eKTpouThl. Cpena BOJHBIX

pacTBOpPOB BELIECTB: KHCasl, HEUTpaiabpHas, wmenoyHad. Crenens qucconnanuu. Peaknun




HOHHOI'0 0OOMeEHa

1.10 I'uaponu3 coneii. MonHoe mpousBenenne BoAbl. Bomopoausiii mokazarens (PH) pactBopa

111 CriocoOBl  BBIpaXXCHHUST KOHIICHTPAIlMM pPacTBOPOB: MaccoBas JIOJS PacTBOPESHHOTO
BEIIECTBA, MOJSIpHAs KOHLEHTparusi. HachlllleHHble W HEHACHIIIEHHBIE PaCTBOPHI,
pacTBopuMoOCTb. KpucTtamnoruaparsl

1.12 OKHCIUTEBFHO-BOCCTAHOBHUTEIbHBIC peakiuu. [loBeneHre BeecTB B cpedax ¢ Pa3sHbIM
3HaueHueM pH. Meronasl anexkTponHoro 6ananca

1.13 | DaeKTpoau3 pacTBOPOB U PACILIABOB COJICH

2 OCHOBBI HEOPraHUYECKON XUMHUH

2.1 Knaccudukamus HeopraHudeckux coeAnHeHud. HoMeHKIaTypa HEOpraHMYeCKHUX BEUIeCTB

2.2 XuMHYEeCcKre CBOWCTBA BaXHEHIIMX MeETA/UIOB (HATpWil, KalWi, KaJblUd, MarHwi,
ATIOMHUHHH, [IUHK, XpPOM, KeJle30, Me/lb) U WX coenuHeHuil. O0mue crocoOsl MoIydeHus
METaJIJIOB

2.3 XUMHYECKHE CBOICTBAa BaXHEHIIMX HEMETaJUIOB (TaJIOTE€HOB, Cephl, a3oTa, Qocdopa,
yriiepojla M KPEMHHUS) U HUX COECAUHEHUM (OKCHIOB, KHCIOPOACOAEpPKAIIUX KHCIOT,
BOJIOPOJIHBIX COCTUHEHUN)

24 ['eHeTnyeckasi CBsI3b HEOPTAHWYECKUX BEIIECTB, MPUHAUICKAIINX K PA3IMYHBIM KJIacCaM

2.5 WUnentudukanuss  HEOpraHMYecKWx  coeauHeHui.  KauecTBeHHble  peakuuu  Ha
HEOpPraHWYECKHE BEIIECTBA U MOHBI

3 OCHOBBI OpPraHMYeCKON XHUMHH

3.1 OCHOBHBIE ITOJIOKEHUSI TEOPUH XUMUYECKOTO CTPOEHHUSI OPraHUYECKUX cOoenHEeHUN A.M.
ByrnepoBa. YriaepoaHblil CKeJIeT OPraHMYecKOd MOJeKyJbl. KpaTHOCTP XMMHUYECKON CBS3H,
O y T-CBA3U  gp3- sp?-, sp-rubpuausanuu opouTaNeii aTOMOB yriaepoa. 3aBUCUMOCTD
CBOMCTB BEIIECTB OT XUMHUYECKOT0 CTPOEHUS MOJIEKY. ['oMonoru. I'omonoruueckuii psia.
H3omepus u uzomepsl

3.2 [lonstue o ¢pynkumonanpHOU rpynmne. OpueHTaUUOHHbIE 3(PPEKTHI 3amMecTUTeNeH

3.3 [IpencraBienue o knaccupuKanuy OpraHnyecKkux BemecTs. HoMeHkmarypa opraHu4eckux
COeTMHEeHUH (CHcTeMaTHdecKas) ¥ TPUBHAIbHBIC HA3BaHUS BAXKHEHINNX TMPEICTaBUTEIICH
KJIACCOB OPraHUYECKHUX BEIIECTB

3.4 CBoOogHOpaIMKAIBHBIA M MOHHBIN MexaHU3Mbl peakuuu. [loHaTHe 0 HyKiIeoduie u
anekrpoduie. [IpaBmno Mapkosaukosa. [IpaBuno 3aitiieBa

3.5 AnkaHpl. XWMHYECKHE CBOWCTBAa QJIKaHOB: TaJIOTEHHpPOBAaHUWE, ACTHAPHPOBAHUE,
TEPMHYECKOE pPa3JIOKEHHE, KPEKUHI, H3oMepu3auus, ropeHue. llomydyeHue ankaHOB.
Huknoankanel. Crnenurdurka CBOMCTB HUKIOAIKAHOB C MajJblM pa3MepoM LHKIaA. Peakuuu
MIPUCOEIMHEHUS U PaJIUKAJIBbHOTO 3aMEIICHUS

3.6 Ankensl. XWUMWYECKHE CBOWCTBA: PEAKIIMA TPUCOSAUHEHUsS (TaJOTeHHpPOBAHWE,




TUAPUPOBAHUE, THAPOTAIOI€HUPOBAHUE, THUApATAlMs), TOPEHHs, OKHUCJIEHUS U
nonuMmepuzanuu. [IpomeinneHHbie 1 1a00paToOpHbIe CIIOCOOBI MOTYyYEHUS aIKEHOB

3.7

AJKaaueHsbl. XuMHuyeckue CBOICTBa aJIKaIUEHOB: peakuuu  [PUCOEIUHEHHUS
(runpupoBaHue, raJOreHUPOBAHUE), TOPEHUS U nojiuMepu3aiuu. [looydyenne ankaaneHoB

3.8

AnkuHbl. XHMMHUYECKHE CBOMCTBAa: peakluu MPUCOECIUHEHUs (rajJoreHupOBaHMUE,
TUJIPUPOBAHKE, THAPATAIMS, THAPOTAIOTEeHUPOBAHNE) KaK COCO0 MOJIyYeHHUs TOJTUMEPOB
U IpYTUX HOJIE3HBIX MPOAYKTOB. Peakiuu 3amemienus. ['opeHue aleTuiieHa Kak HICTOYHUK
BBICOKOTEMIIEPATYPHOIO IUIAMEHU JJIsI CBAPKU U pe3KU MeTauoB. [IpumMeHeHue aleTuiieHa

3.9

Apenbl. XHUMHYECKHE CBOMCTBa O€H30JIa: peaKkuu IEKTPOGUIHLHOTO 3aMelIeHNs,
NpUCOEIUHEHUs (TUAPUpOBaHUE, rajoreHupoBaHue). Peakuus ropenus. OcoOeHHOCTH
XUMUYECKHX CBOMCTB Tonyona. [lomyuenune 6enzona. OcoOEHHOCTH XMMUYECKUX CBOWCTB
crupona. [Torumepusanus ctupoina. CriocoObl MOTyYeHUs U TPUMEHEHHE apOMaTHIECKUX
YIJIEBOJIOPOJIOB

3.10

Cnuprsl. IIpenenbHble 0JHOATOMHBIE CIIUPTHI. XUMHYECKHUE CBOMCTBA: B3aUMOJEHCTBHE C
HaTpHUeM KaK CIIOCOO yCTaHOBJICHHS HaJIM4YUs THAPOKCOTPYIIIbI, C TajJOreHOBOJOPOAAMHU
KaK CIOCO0 MOIy4YeHHsI pacTBOPUTENIEH, BHYTPU- M MEXMOJEKYJspHas AeruapaTaius.
Peaknus ropenusi. IlosnydeHue sTaHona: peakius OpOXEHUs TJIIOKO3bI, THUIpaTaius
STWIEHA. DTWIECHIVIMKOIb U TJIULEPUH KaK MPeACTaBUTENN NMPEeIeIbHbIX MHOTOATOMHBIX
CIIUPTOB

3.11

®enos. XuMuueckue cBOHCTBa (eHosia (peaklMH ¢ HaTpueM, THAPOKCHIOM HaTpus,
o6pomom). [Tomyuenne dpenomna

3.12

Anbaernabpl. XUMHUYECKHME CBOMCTBA MpPEAENbHBIX  albJAETHAOB: T'HAPUPOBAHUE;
Ka4eCTBCHHBIE PEaKIMU Ha KapOOHWIBHYIO Tpynmy (peakuusi "cepeOpsiHOro 3epkana',
B3aumozeiicteue ¢ rtuapokcugom wmenu (II). Ilomydenme mnpenenbHBIX adbIeTHIOB:
OKHCIICHUE CHUPTOB, THApATAIMs aleTwieHa. AIETOH KaKk TNpPeJACTaBUTENh KETOHOB.
Oco0eHHOCTH peakIuy OKUCICHUS alleTOHA

3.13

Kap6OHOBLI€ KHCIOTBHI. XUMHUYSCKHUE CBOMCTBA NpeACIbHBIX OAHOOCHOBHBIX Kap60HOBLIX
KHuCI0T. OCOOEHHOCTH XUMHYECKUX CBOMCTB MypaBBPIHOfI KHCJIOTHI. HOJ’Iy‘-IeHI/IC
NpeACIbHBIX OJHOOCHOBHBIX Kap6OHOBI)IX KHCJIOT. OKHCJICHHC aJIKaHOB, aJIKCHOB,
NMEPBUYHBIX CHHUPTOB, AJIbJACTUIOB. Bricime MNpEACIbHBIC U HEMIPCACIIbHBIC Kap6OHOBI>Ie
KHCJIOThI

3.14

Crnoxuble 3gupsl 1 xupbl. CIOCOOB! MOMyYeHHsT CIOXKHBIX 3(prupoB. OOpaTUMOCTh peakIuu
srepudukanuu. I[IpumeHeHue craoXxHBIX 3(PupoB B mnHImeBo u mapdromMepHOIt
IPOMBINUIEHHOCTH. JKUpBI Kak clIOXkHBIE 3(QUpbl INIMIEPUHA U BBICIINX KapOOHOBBIX
KHMCJIOT. XMMHMUYECKHE CBOICTBA JKUPOB: THUJIPUPOBAHUE, OKUCIEHHE. ['maponus, uiu
OMBUIEHHUE, )KMUPOB KaK CIIOCOO MPOMBIIIIEHHOIO MOJIy4eHUs COJIeH BBICIINX KapOOHOBBIX

kucinor. MBUIA kak comnu BeICIIEX KapOOHOBBIX KHCIIOT

3.15

XHUMHYECKHE CBOMCTBA ITFOKO3bI: PEAKIIUU C YYACTUEM CIUPTOBBIX M AJIbJACTUIHON TPYIII
¥ MOJIOUYHOKHCIIO€ OpokeHue. [I[ppuMeHeHne riatoKo3bl, €€ 3HaU€HHUE B XKU3HEIEATEIbHOCTH
opraHusma. Jucaxapuer: caxaposa, MajbTO3a. BoccranasnuBaromnue u
HEBOCCTaHAaBIIMBAIONINE ucaxapuabl. [ uaponus aucaxapuaos. [loaucaxapunbl: Kpaxman,
riaukoreH. CTpoeHue MakpOMOJIEKYJ Kpaxmaja, TJIMKOTeHa M LeJUIi0Jio3bl. dusnueckue




CBOMCTBa Kpaxmaja M IEJUIIOJIO3bl. XHWMUYECKHE CBOWCTBA Kpaxmana: THUIPOJIU3,
KayeCTBEHHasi peaklus C HOJOM. XHUMHUYECKHE CBOWCTBA LIEJUIIOJIO3bI: THIPOIIU3,
nonydyeHue 3¢QupoB uemwtoio3bl. [loHsATHE 00 HCKYCCTBEHHBIX BOJOKHAaX (BUCKO3a,
areTaTHBIMN IIEeTK)

3.16 | AMuHBI. AMHHBI KaK OPraHMYECKHE OCHOBAHMA: PEAaKLHUU C BOAOH, KUCIOTAMHU, PEaKIUs
rOpeHHs. AHWIMH KaK NPEICTaBUTENIb apOMaTUYECKUX aMHUHOB. XHMHYECKHE CBONCTBA
AQHWIMHA: B3aUMOJICUCTBUE C KHCIOTaMH, OPOMHOM BOAOH, okucieHue. [lomydeHne aMuHOB
AIKUIMPOBAaHUEM aMMHaKa U BOCCTAHOBJIEHUEM HUTPOIPOU3BOJHBIX YIIIEBOIOPOJIOB

3.17 | AMMHOKHCIIOTHI U O€NKH. AMUHOKHUCIIOTHI KaKk aM(pOTEpPHbIE OPraHUYECKUE COCIUHEHUS.
OCHOBHBIE aMHUHOKHUCJIOTHI, 00pa3yrompe OeIkn. XUMHUYECKHE CBOWCTBA OEIKOB: THAPOJIH3,
JleHaTypalys, Ka4eCTBEHHbIE (LIBETHBIE) PEaKLUN Ha OEIKH

3.18 |CrpoeHue u CTpyKTypa IOJUMEPOB. 3aBHCHUMOCTb CBOWCTB IMOJIMMEPOB OT CTPOEHUS
MoJieKys1. OCHOBHBIE CITOCOOBI MOJIYYEHHsI BBICOKOMOJIEKYJISIPHBIX COSIMHEHUN: peakiuu
NOJIMMEpPU3aLUU U NoIMKoHAeHcanuu. Kiaccudukanus BOJIOKOH

3.19 |Unentudukauus opraHUYECKHUX COEIMHEHUH. PelleHue sKClepUMEHTalbHBIX 3a/ad Ha
pacro3HaBaHUE OPraHUYECKHUX BEIECTB

3.20 |I'enetnueckasi CBSI3b MEXAY KJaccaMU OPraHUYECKUX COEIUHEHHH

4 XuMus U KU3Hb

4.1 Xumus B noBceaHeBHOM xu3HU. [IpaBuna Oe3omacHON pabOThHI C €IKUMU, TOPIOYUMHU U
TOKCUYHBIMU BEIlIECTBAMU, CPEACTBAMU OBITOBON XUMUU

4.2 XuMusi U 3[10poBbe. XUMHUS B MeAUIUHE. XHUMHUA U CEIIbCKOE XO34MCTBO. XUMHS B
MPOMBIIUIEHHOCTH. XUMHUS M SHEPreTUKa: NMPUPOJIHBINA U MOMYTHBIM HEeTSIHON rasbl, UX
coctaB U ucrnosb3oBanue. CoctaB HepTH U ee nepepaboTka (MPUPOJHBIE HCTOUYHUKH
yIJII€BOAOPOJIOB)

4.3 Xumus u 3K0JIorus. XUMHUYECKOE 3arps3HEHUE OKPY KaIOIIE cpelbl U ero MociaeICTBUs.
Oxpana ruapocdepsl, Mo4Bbl, aTMOCHEpHI, GI0pHI U GPayHbI OT XUMUYECKOTO 3arpsI3HEHUS.
[IpoGnema 0TX00B U MOOOYHBIX MPOAYKTOB. AbTEPHATUBHBIE HUCTOUYHUKH YHEPTUU

4.4 OO0me nmpeAcTaBIeHUsT O MPOMBIIUICHHBIX CIIOCO0aX MOJTYYEHHUS XMMHUYECKHX BEIIecTB (Ha
npuMepe NPOU3BOACTBA aMMHaKa, CEpHON KHMCIOTHI). UepHas M I[BETHass METaJUTyprus.
Crexio U CWIMKaTHas MPOMBIIUIEHHOCTh. [IpombliieHHast opranuueckas xumusi. Celpbe
JUIsl OpraHU4E€CKON IPOMBIIUIEHHOCTH

5 Tumnel pacueTHbIX 3aaad

5.1 Pacuersl Macchl BeliecTBa Ui 00beMa ra3oB [0 U3BECTHOMY KOJIUYECTBY BEILIECTBA, MACCE
WM 00BEMY OJTHOTO U3 YYACTBYIOIIHMX B PEAKIIUHU BEIIECTB

5.2 Pacuets! TeruoBoro s¢dexra peakuun

5.3 PacdeTbl 00beMHBIX OTHOIIIEHWH Ta30B MPU XUMHUYECKUX PEAKITHIX

5.4 Pacuersl macchl (00beMa, KOJIMYECTBA BELIECTBA) IPOJYKTOB PEaKIMH, €CIU OJHO U3

BEILIECTB JIaHO B U30bITKE (MMEET MPUMECH)




5.5 Pacuersl MaccoBoi MM 0OBEMHOW NTOJM BBIXOJA MPOJAYKTA PEaKLHU OT TEOPETHUYECKU
BO3MOYKHOTO

5.6 Pacuersl macchl (0oObema, KOJMYECTBA BEIIECTBA) MPOAYKTAa PEAKLHMH, €CJIH OJHO U3
BEIIIECTB JJaHO B BUJI€ pacTBOpa C OINpPeIeIEHHON MacCOBOM J10J1eil pacTBOPEHHOI'O BEIIECTBA

5.7 PacueThl ¢ ucnonb3oBaHUEM MNOHITUM '"MaccoBas moJsi", "MojsipHas KOHIEHTpamus',
"pacTBOpUMOCTH"
5.8 Haxoxnenue MoJsiekyiasipHOi (HOpMyJbl OpraHMYECKOro BELIECTBA MO €ro IUIOTHOCTH U

MAaCCOBBIM JOJIAM 3JIEMCHTOB, BXOJAIINX B €I'0 COCTAaB, HJIX 11O ITPOAYKTAM CropaHUsA

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI UIS YHEHUKA

» Xumus. 10 knacc. I'abpuensa O.C., OctpoymoB W.I"., Cnagkos C.A.
AknnonepHoe obmectBo «M3narensctBo «IIpocBenieHne»
» Xumus. 11 knace. I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.

AxuuonepHoe obmectBo «M3narensctBo «IIpocserienne»

U DPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPChBI CETHU
HUHTEPHET
bu6mmoreka [JOK

POIII




