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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanibHOM 00pa3oBaTENbHONM MPOTPAMMBI  CpeAHEro 001Iero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DeaepallbHOM  TOCYJapCTBEHHOM
obpazoBarenpHoM crangapte COO, ¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
Odenepanuy, peanu3yOIMUX OCHOBHBIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJNOXKEHHW «CTparerum pasBUTHS BOcCHUTaHuUA B Poccuiickoit
Oepnepanuu Ha niepuoy 1o 2025 rona» (Pacmopsikenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K ONPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» i 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3anMoOOyCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TPeOOBAHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4yaeMoe BBIITYyCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alMK, SBJISETCS HEOTHEMJIEMOM YacThlo HX
oOpa3zoBaHHOCTH. OHO CHYKAT 3aBEpLIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAaCaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KYJIbTYPhI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercs xumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YPOBHE CpeHEero o0IIero o0pa3zoBaHus CPeACTBAMH y4EOHOTO
npeaMera «XHUMHS», COJIEPKAHHE M TOCTPOCHHE KOTOPOTO OIMpENeNEHbl B
nmporpaMme 10 XUMUU € Y4ETOM CHeuupuKkd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1efaed M MPUHLUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeiHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPAET OCOOYIO POJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/laHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJICTABIEHUs 00 OKpYKalOIIEM MHUPE KaK O €AUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMHU MIPUMCHCHUS.



TecHO B3aMMOJENCTBYS C APYIMMH €CTECTBEHHBIMU HAayKaMmH, XUMHs cTaja
HEOTHEMJIEMOM YacTbI0O MHUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HM KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HAallpaBJICHA HA pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pAa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHUECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyuaromuxcs, HEOoOXOOUMYI0 MM Il  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOJOHKCHHUS
00pa30BaHusl B pa3JINYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannyeckas xumus» u «OOmas U HEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTAaHUYECKOMW XUMUHU (C BKIIOUECHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU WU3YUYECHHU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTb PACCMOTPEHMSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOopraHuyeckas XUMHUsS» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOI'O TOJXOJa K M3yYEeHHI0 ydeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHM BEIIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCTaBICHUd O CTpoeHHu BeulecTB. CBeaeHHs 00 H3y4yaeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB JO CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHnyeckod XUMHM IIOJyYarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLIUU.

[Ton HOBBIM yriaoM 3peHHs B mOpeamere «XuMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroriei 10 0ObACHAIOMEH 1 MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEaKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX TMpOTEeKaHusi JomnoyiHgercs B Kypcax 10 u 11 xiaccoB
AJIIEMEHTaMH COJEP)KAHMS, HMEIOIIMMHU KYJIbTYPOJOTHUYECKH W NPHUKIAJTHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHbHON W MPAKTHUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAKEHHS K IMPOIIECCY
TBOpUYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBAaTHCSA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HH(POPMALMIO U
NPUMEHATh €€ JUIsl TIONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yuyeOHOTo
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYE€HHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMMXCSd MHPOBO33PEHUYECKOM OCHOBBI IS TOHUMAHHUS
bunocockux MAEH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro H
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM M
CTPOCHHEM, IO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IMYTEM OSKCIIEpUMEHTa U
pelieHrs TMPOTUBOPEUYMM MEXAy HOBBIMU (aKTaMd UM TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTUYECKHUX MpoodiieM, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
oOy4Jaronmxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TOJAXOJbl K OIPEACIICHUIO
CONlEp)KaHUSI M TMOCTPOEHUS TpeIMeTa MpeaycMaTpuBalOT (QOopMUpOBaHUE
YHUBEpPCAJbHBIX Y4YeOHBIX JACHCTBUI, HUMEIOMMX 0a30Boe 3HAUYCHHE IJIs
pPa3TUYHBIX BHJIOB JICSITCIIBHOCTU: peIIeHUs MpoOJieM, TIOWCKa, aHaiu3a u
00paboTku nHpOpMAaLIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEIOBATENIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMHUH.

B mpaktuke mnpemnojgaBaHus XWUMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHus, IPHU OMPEACICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH LIeJIed HW3y4YeHHs MpeaMeTa HanpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAyKH KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOM MOAXOJ K ONPEACICHHIO LIEJEUW HU3YUEHHUS
MpeIMEeTa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TVIABHBIMHM LEJISAMH W3YYEHHUS IPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOWU
JeKaT KIIYEBbIE MOHATUSA, (PyHIAMEHTAJIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKW, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUA U CTAaHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTHE NMPEACTABICHUI O HAyUYHBIX METOAAX IMO3HAHUS
BEUIECTB M XUMHYECKHX peakuuid, HEOOXOJUMBIX Uil NpUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IEATEIBLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO JSKCIIEPUMEHTa, COOJIOACHUEM  IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMM.

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKaA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe 10 XUMHHU YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTeNeHH OTAAETCS  MpeArnovTeHue
MPaKTUYECKOM KOMIIOHEHTE COJAEp)KaHUsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30oBaTEIbHOW OpraHu3alvy, BIAICIOIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSMH aKTHBHOT'O NOJIyYEHMs 3HAHUN W NPUMEHEHUS WX B PEAIBHOW JKU3HU
JUISl peIIEHUS TPAaKTUYECKHUX 3a/1a4.

B cBf3M ¢ 3TUM NpU U3YYEHUM NpeaMeTra «XHUMHs» JIOMUHHUPYIOIIEe
3HauY€HUE MPUOOPETAIOT TaKHUE LIENU U 33]]a4M, KaK:

ajanrtanusi 00yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILEIOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEHIECTBAMU U UX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NEeSATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsl TPUOOPETEHUsl ONbITa AEATENbHOCTH, KOTOpas 3aHUMAET
BAJXHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HA OPTraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEM 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUH AJI IOMCKAa U aHanu3a y4eOHOU U
HAy4YHO-ITOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpPH IJIAHUPOBAHUU U MPOBEACHUH XHMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHHE Yy OOyyaroumxcs YOSKIEHHOCTH B T'yMaHUCTHYECKOU
HANpPaBIEHHOCTH XWUMHUHU, €€ BAXXHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHATBHOTO MPUPOJIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTU OEpeKHOIo
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM I MPUHATHS TPAMOTHBIX PEHICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yde6HOM mmaHe cpemHero oOmero o0pa3oBaHUS MpeaAMET «XHUMHS)
0a30BOro ypoBHS BXOAMT B COCTaB MpeIMETHON 00acTi «EcrecTBeHHO-HayUYHbIE
pEeIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIs1 U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero oomiero oopazoBanusi, coctapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPKAHUE OBYUYEHUA
10 KJTACC
OPI'"AHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYECKOM XUMHUHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuasoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccU(puKaMKM OpraHuyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudeckas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEUIECTB, HAONIOACHUE U
ONKMCAHHUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MertaH W d3TaH —
NpPOCTEUIINE TPEICTABUTENN aJIKAaHOB: (PU3MUYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHUE B MPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOINUJIEH —
NPOCTEUIINE NPEICTABUTENN aJIKEHOB: (U3MUYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUAPATALMHM, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakHEWIINeE
XUMUYECKUE CBOMCTBa (peakuusi nojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TpPOCTEHIINKA TpEeACTaBUTENIb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
TOPEHMSI), IOJTYyUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHHUSI U HUTPOBAHUS), OJIyUYEHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoeHue,  Quauyeckue U  XuMuueckue  ceoicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHnenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPHUHAIICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIMYTHBIE
HedTanble Ta3pl. Hedte u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEeroHKa, KPEKUHT (TePMUYECKUM, KaTalIuTUueckuil), mnuponus. I[IpomaykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX IMPEBpaIlCHUI:
O3HAKOMJIEHHE C O0Opa3llaMu IJIacTMacC, KaydyKOB M PE3UHBI, KOJUICKIUU
«Hedptp» u  «Yromp», MoIeIMpOBaHME  MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKON PabOThI: MOTyYCHHE dTHUIICHA

Y U3YYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
dusznyeckue W XUMHUYECKHE CBOMCTBAa (pEeaklMM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEeHHe. BoJopoaHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MEeTaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
dusznyeckue W XMMHUYECKHE CBOICTBA (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

@deHoJ: CTpOCHHE MOJIEKYJbl, (U3NYECKHUe M XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenona.

Anpnerunpl U kemouvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEeHUE U TPUMEHEHHE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCIJIOTBI: CTpOeHHe, (prU3nuecKkue W XUMHUYECKHUEe CBOMCTBa (CBOICTBa,
o0miue Juisl Kjiacca KUCIOT, PEaKIysl 3TeprU(pUKalUu), MOJIyYeHUEe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mbla Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICUCTBUE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['maponu3
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



YrneBompl:  coctaB, KiacCHUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuibl). [roko3a — mpocTelmii MOHOCaxapuI: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBHE C
ruapokcugom Menu(Il), oxucienne ammuadHbIiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKIEHUE B TMPHUPOJIEC, MPUMEHEHUE,
ounonornyeckas poiib. @orocunre3. pyKTo3a KaK U30MEP IITIOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie noiuMepbl. CTpoeHue Kpaxmaia H
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M HUX IPEBPALLCHUMN:
IIPOBEICHHE, HAONIOJCHUE U ONHMCAHUE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE
CIUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbBIX CHUPTOB (B3aUMOJCHCTBHE TIJIMLEPUHA C
runpokcuiom Meau(ll)), anpaernoB (OKUCIIEHHE aMMHAYHBIM PACTBOPOM OKCHUAA
cepeopa(l) u ruapokcugom wmeau(ll), B3aumonelcTBUE Kpaxmallia C HOJOM),
IIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJYKTA PEAKLMH 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIMN).

A3oTcoeprkalme OpraHu4eckue COeIMHEHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHuyeckue coeanHenus. dusnueckue
U XMMHUYECKHE CBOMCTBAa aMUHOKHCIOT (Ha ImpHUMepe InuuHa). buonmormyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTumabl.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJKu.

OKCHEpUMEHTAIBHBIE METOAbl M3YyYEHMs] BEIIECTB M HUX IPEBPAILECHHIA:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalus OeIKOB MpH
HarpeBaHUM, LIBETHbIC PEAKLIUU OEIKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOABbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHH —
MOJIMMEPU3ALIUS U MOJTUKOHIEH AU

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BEIIECTB M UX NPEBPALLCHUN:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacCTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanns MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK W HOHITHH, SBJISIOIIUXCS CUCTEMHBIMHU JJIS OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO HUKJIA.

OO1ue ecTeCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHUE, HAYYHBIN (PaKT, TMIIOTE3a,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccu(uKaims, MepruoJuIHOCTh, HAaOII0ICHNE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJIa,
HHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3MUECKUE BETUUMUHBI U €UHUIIBI X U3MEPEHHUSL.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBbIE BewlecTBa (OENIKH, YIJIEBOIbI, KHUPBI,
(dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJIE3HbIE UCKOMaeMbI€, TOILUIMBO,
pECypPCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

Xumuyeckuii 3naeMeHT. AToMm. Sapo artoma, H30TONbL. JIEKTPOHHAs
000J104Ka. DHEPreTUYECKUe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpenesieHus 3JIEKTPOHOB MO OpOUTAIsAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepronnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
J. Y. MenneneeBa. CBsi3b MEpUOJUYECKOTO 3aKOHA U [lepuoamdeckoil cucTeMbl
xuMmudeckux sneMmeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX W CIIOKHBIX BEIIECTB IO TPYINaM H TEpUOaM.
3Ha4YeHue MePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBSI3b. BHAbl XWMHUYECKON CBSI3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBSI3U (OOMEHHBIM W JIOHOPHO-
akuenTtopHsiil). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJIIPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMBI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTne O aucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOWJIHBIE PaCTBOPHI.
MaccoBas 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4ECKUX COEIUHEHHNN. Homenknarypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuua. Kimaccupukanuss —XUMHUECKMX — peaknuii B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, e€ 3aBUCUMOCTbh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumudyeckoe paBHoBecue. DakTOppl, BIUSIOIIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponauTuueckas nuccounanusi. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB W HX NPEBpALICHUN:
neMoHcTpanus Tadaui «Ileproguyeckas cucrema XuMudeckux sjaementos 1. U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuEe U
OMHUCaHUE JIEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3aTOPA, ONIPEACICHUE CPEIbl PACTBOPOB BELIECTB
C TOMOIIBI0O YHUBEPCAIBHOIO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOI paboThl «BiausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEaKIum.

Pacuétnblie 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKMX pEakluid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATHUSI «MACcCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckass xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoanueckon  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEWIIIMX HEMETAUIOB (TaJoreHOB, CEpPbl, a30Ta,
dochopa, yriepoma U KpeMHHS) M WX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KACIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIUIOB U KX COECUHEHHM.



Meramnel. [lonoxenne meramnoB B [leproanueckoi cucTeMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
atoMoB MeTtayuioB. O0mue guiznueckue cBoiicTBa MeTalioB. CIlaBbl METaJIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XHUMUYECKHE CBOMCTBA BaKHEWINMX METAJUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUMN.

OO6mue cnocoObl momyueHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3Y4YEHUE KOJUICKIMH «MeTauibl ¥ CIUIaBbl», 0O0pa3lOB HEMETAIUIOB, pELICHUE
AKCTIIEPUMEHTANIbHBIX 3a/a4, HAOJIOJIeHWEe W OIHMCAaHHWE JEMOHCTPAIlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Yei, KaYECTBEHHBIE PEAKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OAHO
13 BEUIECTB UMEET IPUMECH.

XuMHS U KU3Hb

Ponp xuMun B 0OeCrieYeHUM SKOJOTUUYECKOM, SHEPTreTUUECKON U TMHUILEeBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIMUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIIMOHHBIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yA0OpeHHUsI.

XuMus M 3I0pOBbE YEJIOBEKA: TpaBUJia KMCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOT0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B IOBCEIHEBHOM KHU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYEHUH OOmEed
HEOpraHU4ecKor XuMHM B 11 Kilacce OCyIIECTBISIETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYyYHBIX TOHATUH, TaK MW TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KiIacCHU(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



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

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

['eorpadusi: MuUHEpaABI, TOPHBIE MTOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIC, TOILIMBO,
pecypcBhl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUeCKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTepHUaioB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaromMMHUCsL TMPOTPaMM  CpPeHEro OOlIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHBIM W TpeaAMeTHbIM). HayuyHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEEIECHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEHU
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HAJIMYKUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTAaBHUTh
LEIU U CTPOUTH KU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOEHHUS MpeAMeTa «XHMHS» JOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOW [JIE€ATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIBTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  Mpoleccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaroIxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpaskaaHCKOr0 BOCTIMTAHMSA:

OCO3HaHUs 00YYaIOIIUMHUCSA CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH NPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYI'UX IPU aHAIN3€ Pa3IUYHbIX BUJIOB YUEOHOH 1EATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEYECTBEHHON XUMUH;

YBaXEHUsI K MPOILECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHIKEHHSI HAyKH €CThb PE3YJIbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAJIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/Jla YYE€HBIX U MPAKTHKOB;

UHTEpeCa W II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUM M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIOCOOHOCTH OLICHUBATh CUTYAallUH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEIECHHUE M IMOCTYNKH CBOMX TOBAPUUIEH C
NO3ULUKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHMUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil Oe30macHOro oOpalleHus C BellecTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBLHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAWBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsAX, YTPOKAIOIIUX 300POBbIO U KU3HU JIIO/ICH;

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

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESITEIbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPUYECKOM M  JOPYyrux BHJAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIbHON HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM IO XUMHUU;

YBQXEHUS K TPYAY, JIOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rN4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCOO0pPa3HOr0 OTHOUIEHUS K MPUPOJIe, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH HA 3E€MIIE;

MOHMMAHMS TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
DKOHOMHYECKHUX IIPOLIECCOB HA COCTOSTHUE ITPUPOTHON U COLMAIIBHON CPELBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTKEHUNW XUMHH  JUIS
pelLIeHus: BOIPOCOB PALIMOHAIBHOIO IPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAIOUIEH
MPUPOJIHON CcpeJie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE AKOJOTHUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEITBHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM W COLUAIIBHOMN
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeuUKA XUMUU KaK HayKd, OCO3HaHHS €€ poju B
GbopMHpPOBaHUN PAIMOHATFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IICJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYKAroIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0OCOOOW 3HAYUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPhI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOU, MUILEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPpyAa W OKOJOTHYECKA KOMQPOPTHOM JKM3HU KXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIb30BATh



NOJTydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHsI SBJIICHUN OKPY’KAIOIIEro MUpPa U
IPOUCXOSAIINUX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIOJIb30BaTh XWMHUYECKHUE 3HAHUS JUIs
peleHus: mpoOsieM B peabHBIX )KU3HEHHBIX CUTYAIIHAX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ATEIbHOCTH;

TOTOBHOCTHY U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caMoO0pa30BaHUIO, K AaKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHUH MO XHUMHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTAM TpyJAa B pazIu4HbIX chepax nmpodeccHoHaIbHOM

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpeAHEro 0011ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IeHayYHbIC TOHSATHUS, OTpakKaroluue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PHUKY METOJO0B TO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBIICHHE,
IpoIecc, CUCTeMa, Hay4IHbIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC y4eOHbIC NeWCTBUs (TO3HABaTEIbHBIC, KOMMYHHKATHUBHEBIE,

PEryJISTUBHBIE), o0ecreynBaoIne dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M YHHBEPCAJIbHBIE y4eOHBIE
JICVCTBYS B IO3HABATEIIBHOM U COIUAIBHOM MPAKTHKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCATbHBIMHA Y4eOHbIMU NMo3HaABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JIeCTBUSI:

CaMOCTOSITeIbHO  (OpMyJNIMpOBaTh W aKTyaJIU3UpPOBaTh  MpoOJiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSTUM M YCTAHABIMUBATH UX B3aUMOCBSI3b,



WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH IS KIAcCU(DHUKAIMKA BEIIECTB W
XUMHUYECKUX PEaKIIil;

yCTaHaBJIMBaTh MPUYMHHO-CIIC/ICTBEHHbIE CBSI3U MEXAYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TO3HAHMS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOU
peakiuu — TMPpU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
peaKLHnii;

dbopMyITUpOBAThH 1NN U 3a/1a4W UCCIICIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  IPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 3a XOJ0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATEIIbCKOM ¥ MPOEKTHOMN
JEATEeIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3ajay, MPUMEHCHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmei:

OpUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHPoOpMaruu (HaAy4HO-
MoNyJisipHasi JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPABOYHBIE IOCOOUSs,
pecypebl HTEpHETa), aHanM3upoBaTh WUH(MOPMALMIO PA3IUYHBIX BUAOB U (POopM
MpEACTaBICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



(dbopMyIIMpOBaTh 3aMpOChl U MPUMEHATH PA3IUYHBbIE METOJBI MPH MOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBINOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBI fA3BIK B KayecTBE CpeAcTBa MNpu pabdoTe ¢
XMMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXIpeAMeTHble ((u3nueckue u
MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUaTypbl, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBgiiajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYyIHMPOBATH CBOM  MPEAJIOKECHUSA
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKONW pabOThl MO MCCIIETOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BHIBOIBI
o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3WUIIUN B
X0J1e 00CYXJICHHUSI 1 00MEHA MHCHUSIMH.

OBiaieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO ITUIAHUPOBATh M OCYIIECTBISATh CBOIO I03HABATEIbHYIO
JeSITENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraeéMblii aJIroOpuTt™M JAEUCTBUI MpHU
BBIMIOJJTHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3aady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBIA CHOCOO HMX pEIIeHUS C YYETOM IMOJNIyYEHHS HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TMPEACTABICHUM O XHMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TMO3HAHHUM SIBIICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KYyJbTyphl JIMYHOCTH, €€
(GYHKIIMOHATBFHON TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHsI MPAKTUYECKUX 3a1ad
U 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3J0POBBIO M MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyia (pa3BEpHyTass M COKpalIE€HHAs), MOJIb, MOJISIpHAs
Macca, MOJIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukain, U30MepHus, U30Mepbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YTIJIE€BOJOPOIBI,
KHCIIOPOJ, M a30TCOJAEpX AIINEe COEAUHEHUS, MOHOMEp, IMOJUMEpP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS MPUYMHHOCTH W CUCTEMHOCTH XHUMHYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0€e30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOMN ACSATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHMUI BBISIBIATH XapaKTEpPHbIE MPU3HAKU TMOHITHUM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIlEHHON)
dopMysl  OpraHMYECKMX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH yCTaHaBIUBaTh MPHUHA]JICKHOCTh HM3YUYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOEHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrJIeBOJOPOAbl, KHUCJIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUS IO
cuctematudyeckoir Homenknarype (IUPAC), a Takke NpUBOJIWUTH TpHUBHUAIbHBIC
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alEeTUJIEH,
STWJICHTJIMKOJIb, TIUUEPUH, (EHON, (popManblaerus, aueTaibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIHH);

Cc(OPMUPOBAHHOCTh yMEHHS ONpPENENSITh BUIbl XHUMHUYECKON CBS3U B
OpPTraHUYECKUX COCNMHEHUSAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTtB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACCHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENECH pPa3IHMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, AaleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHAasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaKIHil ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYII;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI HUX MepepaboTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOAUTH BBIYUCICHUSA IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 H3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIaJACTh CHUCTEMOW 3HAaHHUKW OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIB3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUM (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/I0Ol U JTa0OpaTOpHBIM O00OpPYAOBaHHMEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYCCKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpEeBaHUH, NOJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BCIIECTB, JCHATypalusi OCIKOB NMPU HArpeBaHWM, I[BETHHIE pPEaKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBaHHEM, TWPEACTABISATH PE3yJbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 HOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XHWMHUUYECKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBUjia  JKOJOTHUECKH
I1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOH MESITEIBHOCTH B IICIISAX
COXpaHEHHUsI CBOETO 3JI0POBBSI M OKPY’KAIOMICH MPUPOTHON CpeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax CrnocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CJA0OBUIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHuvecKas
XAMUSD» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpa, POJM XHUMHUM B TIO3HAHWUW SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GyHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEIIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATaIOIIME TOHATHS (XMUMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAUYECKAsI CBSI3b
(KOBaJIeHTHas, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHN SI3bIK XHMUH,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHHMAHHS NPUYMHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTHUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJy4YEeHUN U 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOMN JESITEIILHOCTH YEJIOBEKA,;



c(OPMUPOBAHHOCTh YMEHMI BBISIBIATH XapaKTE€pHbIE MPU3HAKH TOHITHIA,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE NOHATHA IPHU
ONHMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIIOJIB30BAaTh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (GOpMyJ BEIIECTB M YPAaBHEHMM XHMMHUYECKHX  PEaKIuH,
cuctematuieckyto HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U IpyTHE);

c(hOpMHPOBAHHOCTH YMEHUHN OMpPEAEIATh BAJICHTHOCTb U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSAX PAa3jIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHASI) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHAsl, METAJUIMYECKAs), XapaKTep Cpelpl B BOAHBIX PACTBOPaX HEOPraHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKHUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEIMHEHU (TPOCThIE BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCUAbI, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUH PACKPHIBATh CMBICI MEPUOINYECKOr0 3aKoHa /[,
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepu30BaThb 3JEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xuMuueckux anemeHToB JI. M. MeHnneneeBa, WCHONB3ysl TOHATHS «S-, p-, d-
DIEKTPOHHBIE opOuTanmy, «9HEPreTUYECcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKHX JJIEMEHTOB U MX COECIUHEHHU
1o nepuoaaM u rpymnam llepuoauueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

cOpMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKHME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYILIECTBOBAHME T€HETHUYECKOM CBS3M MEXKIY HEOPTraHWYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATH XUMHUECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEArupyoOIIMX BELIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHUIO CTENEHEW OKHUCICHHS 3JIEMEHTOB, OOpaTUMOCTH
pEeaKlnH, YYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YUUThIBas
YCJOBUS, IIPU KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHUA;



c(OPMUPOBAHHOCTh YMEHUH TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaxX HEOPraHUYECKUX
BEIIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  PacKpbhIBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (PAKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIlIHero Bo3aeiicTBus (npunuun Jle [latense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUsS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js1 BEUIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOLIUX B pEaKlUU
BELIECTB, TEIJIOBOro 3¢ (dekTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCYJIO W JTabopaTOpHBIM OOOPYJIOBAaHUEM, a TAaKXKe MpaBuia OOpaliieHus ¢
BELIECTBAMH B COOTBETCTBMM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIbITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBAaTH MW BBINOJHATh XUMHUYECKHM
AKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE Cpedbl PacTBOPOB BEHIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha CcyibdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
TeMaMm «Metaiey U «HeMmeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIICHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIO0BaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakuuii U (OpMyIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBA MAacCOBOM
KOMMYHHUKaIuu, UHTEpHET U IpyTrux);



chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBUjia  JKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUSI B OBITY M TPYAOBOH JESITEIBHOCTH B IIEIISIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAsI
cmbicn mokasarens [I/IK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHNU3M YEJIOBEKA;

JUIsT 00yJaronuXcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYCECKUX SIBJICHUIA;

JUISL CHENBIX M CHa0OBHIAIIMX OOYYaIOIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
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NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
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’ BEILIECTB
1.3 XUMHUYECKUE Peakiuu 6 1 1
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Pa3nen 2. Heoprannueckasi Xumust
2.1 Meraibl 1
2.2 Hewmeramisl 1 1
)3 CBs13b HEOPTAaHMYECKUX U OPTaHUYECKHIX )
) BEILIECTB
Hroro no pazgeny 17
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTnyeckue
padoThI

JIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpenMeTt opraHuyecKkoil XuMuu, e€
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE

Teopus cTpoeHUs OpraHUYECKUX

coenuHeHuil A. M. BytnepoBa, €€ OCHOBHBIE

ITOJIOKCHU A

[IpencraBnenue o KiaccCuPpUKALMH
opraHnueckux Bemiects. Homenknarypa

(cucremaTnyeckasi) ¥ TpPUBHAIbHBIC Ha3BAHUS

OpTraHN4Y€CKUX BCIICCTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH PSJT

Meran u 3TaH — OpocTeunme
MPEICTaBUTENN ATKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUJIeH U NPOMUJIEH — MpocTeiine
IIPEICTABUTENH AJIKEHOB

[IpakTuueckas pabora Ne 1. «Ilomyuenue
JTUJIEHA U U3yYCHHE €r0 CBOMCTBY

Ankanuensl. bytaauen-1,3 u
meTminOytanueH-1,3. [lonyuenue
CUHTETUYECKOIO KayuyKa U pe3UHbI




10

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS,
TOMOJIOTUYECKUH Psill. ALETHICH —
MPOCTEUIIINNA MPEICTABUTEIb AIKHHOB

11

Brruucienus mo ypaBHEHHUIO XUMHUYECKON
peakiuu

12

ApeHbl: 6eH30J1 1 TOJTyOJI. TOKCHYHOCTD
apeHoB

13

I'eneTnueckas cBI3b YIJII€BOAOPOaAOB,
IMpUHAJICIKAIINX K pa3JIMYHbIM KilacCaM

14

[IpupoHBIE HICTOYHUKH YTIIEBOIOPOIOB:
NPUPOIHBII ra3 v MOIYyTHBIC HEPTSIHBIE ra3bl,
HEPTH U MPOIYKTHI €€ IepepadoTKu

15

[IpupoHBIe HICTOUHUKH YTIIEBOIOPOIOB:
NPUPOIHBII ra3 v MOIYTHBIC HEPTSIHBIE Ta3bl,
HEPTH U MPOIYKTHI €€ epepadoTKu

16

KoHnTponpHas pabora mo pasaeny
«YTIIeBOIOPOIBI»

17

HpCI[eJ'II)HI)IG OAHOATOMHBIC CIIMPTHI:
MCTAHOJI 1 OTaHOJI. BOI[OpOI[HaH CBA3b

18

MHoroaTtoMHEIE CIIUPTHI: STUJICHTIIMKOJIb 1
T ECPHUH

19

deHou: CTPOCHUC MOJICKYIJIbI, (1)I/I3I/I‘IeCKI/Ie n
XUMHUYCCKUC CBOI\/'ICTBa, IMPUMCHCHUC

20

Anpaeruzpl: opMaIbAETUI U alleTAIbICTH/I.
ArneToH

21

OI[HOOCHOBHBIC MMpEaACIIbHBIC Kap60HOBI>IC
KHCJIOTBI: MypaBbUHAA U YKCyCHast

22

[IpakTuueckas padora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOM KHCIIOTBI»

23

CTCapI/IHOBaH n OJICMHOBasA KHCJIOThI, KaK
MMpEaACTAaBUTECINU BbICIINX Kap6OHOBBIX KHCJIOT

24

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHUCJIOT, KX MOIOLIee ACHCTBHE

25

CrnosxHble 3(hUpbl Kak MPOU3BOAHbBIE
KapOOHOBBIX KUCIOT. [ HAPOIN3 CIOMKHBIX

3¢hupoB

26

JXKupsl: TAPONN3, TPUMEHEHNE,
Ouosoruueckas poJib KUpPOB

27

VYraeBoJbl: cocTaB, KilacCU(pUKaLUS.
Baxneimue npeacTaBuTenu: TiI0K03a,
¢dpyxTo3a, caxaposa

28

Kpaxman u nemitonosa kak npupoHbie
HOJIUMEPBI

29

KoHnTponpHas pabora mo pasaeny
«Kucnopozaconepxaiiye opraHuueckue
coenuHeHus»/ Beepoccuiickas mpoBepovHast
pabota

30

OO01mas xapakTeprCcTUKa a30TCOIEPIKALTUX
OpraHHuYecKUX coeAnHeHuii / Beepoccuiickas
poBepoyHas paborta

31

AMMWHBI: METHJIAMHUH M aHWJIMH

32

AMUHOKHUCIOTHI Kak aM(pOTepHbIS
OPraHUYEeCKHE COCTUHEHUS, UX
ouosornueckoe 3HaueHue. [lentuael. benku
Kak MPUPOJHBIE BEICOKOMOJIEKYJIIPHbBIC
COEIMHEHNS




OCHOBHBIC TTIOHATHUS XUMHHU

33 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI
OcHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 1
[TnacTMacchel, KayqykH, BOJIOKHA
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIus aToMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKHX 3iieMeHTOB /[I. 1.
Menzeneesa, UX CBA3b C COBPEMEHHOMN
TEOpUEN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKHUX AJIIEMEHTOB M UX COCTMHEHHH 10
rpynmnam 4 rnepuojam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. Meneneesa B
Pa3BUTHU HAYKH

Crpoenue BemiecTBa. XUMUYECKasl CBs3b, €€
BU/Ibl; MEXaHU3MBbI 00pa30BaHUS KOBAJIEHTHOM
cBsA3u. BonoponHas cBs3b

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BeriecTra
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[TonsiTHe O AUCTIEPCHBIX cUCTeMax. VIcTHHHBIC
U KOJUIOMJIHBIC PaCTBOPBI. MaccoBast 10Jis
BEILIECTBA B PACTBOPE




Knaccudukanus 1 HoOMeHKIaTypa
HEOPraHMYECKUX COeMHEeHUN. ['eneTnueckas
CBSI3b HEOPraHUYECKHUX BEIIECTB, PA3IMYHBIX
KJIACCOB

Knaccudukanmst XaMUUeCcKuX peakiinii B
HEOPraHWYEeCKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXPAHEHHUS U IIPEBPAILLCHUS] SHEPTUU NIPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiuu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

[IpakTuueckast padora Ne 1. «Brnusiaue
pas3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKLII»

11

DJeKTpoIMTHYECKast auccoruanus. [lonstue o
BOZIOpOAHOM Toka3zatene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OPraHUYEeCKUX U HEOPTraHUYECKUX BEILIECTB

12

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
[TonsiTHE 006 37€KTpOIM3€E PacIIaBOB U
pacTBOPOB coJie

13

KontponbHas padoTa mo pazaery
«TeopeTnyeckre OCHOBbI XUMUW»

14

Mertamibl, ux nosnoxenue B [leproanyueckoit
CHUCTEeMe XMMHUYEeCKUX dyiemenToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OO1ue pu3nYecKue CBOMCTBa
METaJIOB




CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSiJT

15 HaIpsHKEHUH METaNIOB
XuMHYECKHE CBOMCTBA BAXKHEHIIINX METAJIIOB

16 (HaTpuWii, KAJIWHA, KaJIbIIWA, MarHuu,
ATIOMHUHHK ) U UX COCTMHECHUM

17 XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COCIUHCHHI

18 XuUMHUYECKHEe CBOMCTBA IIMHKA, JKejIe3a U UX
COCIUHCHHI
[IpakTuueckast padora Ne 2. "Pemenne

19 AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
«MeTtamiei»"
Hewmeramnsl, ux nonoxenue B [leprnoanueckoin

20 CHUCTEME XUMUYECKUX 3i1eMeHToB /1. M.
MemnpeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
du3nyeckue CBONCTBA HEMETAILIIOB.

21 ANnoTponus HeMeTaJuIoB (Ha mpuMepe
KHUCTIOpoJia, cephl, hocdopa u yrieposaa)

” XHUMHUYECKUE CBOICTBA TrAJION€HOB, CEPhI U UX
COE€IUHEHUI

” XuMHYecKue CBOMCTBa a30Ta, pochopa u ux
COE€IUHEHHUI

24 XUMHYECKUE CBOMCTBA yTiepo/ia, KPEMHUS U
HUX COeIUHEHUU

)5 [IpuMeHeHne BaXXHENIINX HEMETAUIOB U UX
COE€IUHEHHI

%6 O0o001IeHNEe U CHCTEMATHU3alKs 3HAHUH 110

teMe «HemeTamnaeny. BerauciaeHus mo




YpaBHEHUSAM XUMHYECKHUX PEaKIHi U
TEPMOXUMHYECKHUE PACUETHI

[Tpaktrueckas padora Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 1
"Hemeramist"»

)3 KonTponbhas pabota no temam «MeTtamib» u |
«Hemeramibny

29 Heopranunueckre u opraHu4ecKue KUCiaOThI. |
Heopranuueckue u opraHuueckre OCHOBaHUS
AmboTepHbIe HEOPTaHUIECKUE U

30 opraHuueckue coequHeHus. ['enernueckas |
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB
Ponp xumuu B 00ecrieueHUN SKOIOTHUYSCKOI,

31 YHEPTreTUYECKON U MUIIEBON O€30MaCHOCTH, 1
pPa3BUTHUU MEIUIIUHBI
[TpencraBienus o0 OOIMMX HAYYHBIX

32 MIPUHIUIIAX [IPOMBIILIEHHOIO MTOJIyYEHUs 1
BaXHEMILINX BEILIECTB

33 YennoBek B MUPE BELIECTB U MAaTEPUAIIOB 1

34 XUMUs U 300pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KITACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmsbl CpeaHEro oﬁmero 06pa30BaHI/Iﬂ

1

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

1.1

CdopMupoBaHHOCTH TPEJCTABICHUNH O XUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJU XUMUU B TO3HAHUU
ABIIGHUN TPUPOIBI, B (HOPMHUPOBAHUHM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKUMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
pEeIICHUs] TMPAKTUYECKUX 3alad M OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIICHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpenie

1.2

Bnanenue cucTeMOW XMMHYECKMX 3HAHUH, KOTOpas BKIIIOYACT:
OCHOBOITOJIATAIOIIHE TIOHSTHS (Moutekyia, BaJICHTHOCT,
AJIEKTPOOTPHUIIATEIILHOCTh, CTENCHb OKHCIICHHS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA OO0BEM, YTICPOJHBINH CKEJeT,
dbyHKIIMOHANbHAS ~ Tpynma,  pagukal,  U30Mepus,  HM30MEpHI,
TOMOJIOTHYECKHIA PSIJI, TOMOJIOTH, YTJICBOJOPOMABI, KHCIOPOA- |
a30TCo/IepKaIllie COCTUHEHUsS, OHMOJOTWYECKH AaKTHBHBIC BEIIECTBA
(YrneBoapl, KHUPBI, OCNKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIGKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (Teopus
XUMUYECKOTO CTPOCHHS opraHumdeckux BemiecTB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJUYECCKUI S3BIK XUMHH, (AKTOJIOTHUSCKUE
CBEJICHHsI O CBOWCTBAaX, COCTaBe, TMOJIYYECHUH © OE30MacHOM
UCTIONF30BAaHUU  BAXHEWUIIUX HEOPTaHWUECKUX ¢  OPraHUYeCKHX

BEIIECTB B ObITY M MPAKTUYECKOM JEATEILHOCTH YEJIOBEKa

1.3

CdopMupoBaHHOCTh YMEHHI BBIABIATH XapaKTepHble MPHU3HAKU
[IOHATUM,  YCTAHABIMBATBL WX  B3aUMOCBS3b,  HCIIOJIB30BAThH
COOTBETCTBYIOIIIUE IIOHATHS IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPraHUYECKUX COSTMHEHUIN

1.4

c(OpPMUPOBAHHOCTh YMEHHI HCIIONH30BaTh XUMHUYECKYI) CHMBOIIUKY
JUTSL  COCTaBIIGHUST MOJEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpaméHHoOW) ¢GOpMya OpPraHMYECKHUX BEIIECTB M YpaBHEHUU
XUMHYECKHX PEaKIUi, H3TOTABIUBATh MOJICIH MOJICKYJI OPTraHUIECKUX
BCIICCTB IJII WIUIIOCTpAllMM UX XUMHUYCCKOI'O W MNPOCTPAHCTBCHHOIO

CTPOCHUS




1.5

ChopMupoBaHHOCT, ~ YMEHHH  yCTaHABIMBaTh  IMPHUHAUICKHOCTD
HN3YYCHHBIX OPraHM4YCCKHUX BCHICCTB IO HUX COCTAaBY U CTPOCHUIO K
onpenenéHHoMy Kiaccy (rpynmne) coeAuHEHUuM (YrJIeBOIOPO/IbI,
KHACJIOPOA ¥ a30TCOJACPIKAIINE COCIUHEHHSI, BBICOKOMOJICKYJISIPHBIC
COCJMHEHUS), JaBaTh WM  Ha3BaHUS 10  CHUCTEMATHYECKOM

nomenkiarype (IUPAC)

1.5

CdopMUpoBaHHOCTh YMEHHUS ONPEACIATh BUABI XUMUUYECKOW CBSA3H B

OpPraHUYECKUX COCAMHEHUSIX (OJUHAPHbIE U KpaTHbHIC)

1.6

ChopMupoBaHHOCT ~yMEHHUS IPUMEHSTH: TOJOXEHUS  TEOPHH
CTpOEHHUsl opranmdeckux pemiectB A.M. BytinepoBa ans oObscHeHUs
3aBHCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa M CTPOCHMS; 3aKOH

COXPAaHCHUSA MACChl BCUICCTB

YrneBoaopoibl. Kucnopoxacoaep:xarne u azoTcoJepxKanme

OPraHu4CCKuUC COCAUMHCHHA. BBICOKOMOJ'ICKYJ'IHPHLIG COCANHCHUA

2.1

CdopMUpOBaHHOCTh YMEHUW TPUBOAWTH TPUBHAIBHBIC HA3BaAHUS
OT/ENIbHBIX OPraHMYECKHX BEIIECTB (ITHJICH, MPOIWJIEH, alleTHJICH,
STUJICHTIIMKOJb, TIHLEPUH, (QeHon, QopMmalbaerus, ameraibIerum,
MypaBbMHAsg KHUCJIOTA, YKCyCHas KHCJIOTa, OJIEMHOBAas KHUCJIOTA,
CTeapuHOBasi KHUCIIOTa, TJIOKO3a, (PYyKTO3a, Kpaxmal, IIeJUTI0II03a,

[JIMLIKH)

2.2

CdopMUpOBaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
bu3MYeCKHe W XUMHUYECKHE CBOMCTBA TUITMYHBIX TPEJICTAaBUTENEH
Pa3IMYHBIX KJIACCOB OPTaHMYECKUX BEHIECTB (METaH, JTaH, ATHJICH,
NpOMWIeH, aleTuieH, Oyramguen-1,3, merunOyraauen-1,3, OeHzon,
METaHOJ, 3TAHOJ, TUJICHIJIMKOINb, TIUIEPUH, (EHON, aleTaabAeTum,
MypaBbHUHAsA M YKCyCHasi KHUCJIOTHI, TJIOKO3a, Kpaxmal, IIeJUII0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

23

C(bOpMI/IpOBaHHOCTB YMCHHUA HWIUIIOCTPUPOBATH I'CHCTHYCCKYHO CBA3b
MCXKOY THUIITMYHBIMHA OpeaACTaBUTCIIAMU Pa3InYHBIX KJ1aCCOB
OpTraHN4YCCKUX BCIICCTB YPABHCHUAMHN COOTBCTCTBYIOIIUX XUMHUYCCKUX

peaKIMii ¢ UCIIOIB30BaHUEM CTPYKTYPHBIX (POpMYII

2.4

CdopmMupoBaHHOCTH yMEHUSs XapaKTEepU30BaTh HUCTOYHHUKHU
YTJIEBOJOPOIHOTO CHIPhs (HE(PTh, MPUPOAHBIN Ta3, YTOJb), CIIOCOOBI HX

nepepaboTKU U MPAaKTHUYECKOE MPUMEHEHHE MTPOTYKTOB MepepadoTKU

XUMHA U )KU3HL. PacuéTnl

3.1

CdopMupoBaHHOCTh YMEHUI BIAJIETh CUCTEMOW 3HAHUH 00 OCHOBHBIX

MCTOAaX HAYYHOTO IMO3HaHUA, UCIIOJb3YCMbBIX B XUMUHU NIPU U3YUCHHUU




BEUIECTB W XHUMHUYECKUX sIBIeHUH (HaOmioJeHue, U3MEpeHue,
AKCIIEPUMEHT, MOJICJIUPOBAHUE), UCII0JIb30BaTh CUCTEMHBIE
XUMUYECKHE 3HAHUA U1 NPUHATHS PEHICHHMH B KOHKPETHBIX

KU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEINCCTBAMUA U UX IIPUMCHCHHUEM

3.2

CdopMupoBaHHOCTE YMEHHH COOJIOJIaTh TPaBHIA IOJB30BaHUS
XUMHYECKON TMOCynoil u 1ab0paTOpHBIM OOOPYIOBAaHHEM, a TaKKe
mpaBuiia oOpallleHusl C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSIMU

110 BBIIIOJTHCHHUIO na6opaToprlx XHUMHUYECCKUX OIIBITOB

33

ChopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBITOIHATH XUMHUYECKHMA
HKCHEPUMEHT (IPEBPALICHUs OPraHUYECKUX BEILECTB PU HarpeBaHUM,
IIOJIy4YE€HUE 3TUJICHA U U3YyUYEHHUE €r0 CBOMCTB, KAYECTBEHHbBIE PEAKLIUU
OpraHMYECKUX BEILIECTB, JeHaTypauus OEJIKOB IpHU HarpeBaHHH,
LBETHBIE peakUUU OEJIKOB) B COOTBETCTBUU C IpaBUIAMHM TEXHUKU
0e30macHOCTH IpH OOpallleHMH C BELIeCTBAMU U JIaOOpaTOPHBIM
000py10BaHUEM; MIPEACTABIIAT pe3ybTaThl XUMUYECKOTO
JKCIepUMEHTa B (OpMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHUX

peakiuii 1 GOpMyITUPOBATEH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB

3.4

ChopMupoBaHHOCTh YMEHHUH MPOBOAUTH BBIUMCIEHUS IO XUMUYECKHM
ypaBHEHHUsIM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOIO BELIECTBA MIIU
MPOJYKTa peaklMy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

U3 UCXOJHBIX BEIIECTB WM MIPOYKTOB PEaKI1n)

3.5

C(I)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ KPpHUTHYCCKHA AHAJIU3UPOBATH
XUMHUYCCKYIO I/IH(l)OpMaIII/IIO, MoJIyda€Myr0 H3 pa3HbIX HCTOYHHKOB

(cpenctBa MaccoBoii nH(popmaluu, cetb IHTepHET U Apyrue)

3.6

ChopMupoBaHHOCT yMEHUH COOMIOAATH MpaBHJa SKOJIOTHYECKH
11eJ1ecO00pa3HOro TOBEJIEHUsI B OBITY U TPYJOBOW J1€ATEIHLHOCTH B
LEIAX COXPAaHEHHsI CBOErO 3/I0POBbS M OKpYKArOUIEH NPUPOIHON
Cpellbl, OCO3HABaThb OMACHOCTb BO3JECHCTBUS HA YKUBBIE OPTraHU3MBI
ONpEAEIEHHBIX OPTaHUYECKUX BEUIECTB, IOHMMAsl CMBICI IOKa3aTels
I[MAK (mpenenbHO AOMYCTUMOM  KOHIIEHTpAIlMM), TIOSICHATH Ha
pUMepax CrocoO0bl YMEHBIIEHHUS U MPEeIOTBPALLEHUS UX BPEAHOIO

BO3JCHUCTBUS Ha OpraHu3Mm 4€JIOBCKaA

11 KIIACC

Kon
NpoBepPsIEeMOro

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrpPaMMBbl CpeiHero o01ero odpasoBaHusi




pe3yJabTara

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

Bnanenue cucremMoil XMMHUYECKMX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONINE  TMOHATUS  (XUMHMYECKHH  JJIeMEHT,  aToM,
AJIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, d-3IIEKTPOHHBIE OPOUTAIIN AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHCIICHHS, XUMHUYECKas CBA3b, MOJIb, MOJIApHAs Macca, MOJIIPHBII
00bEM, KpUCTAJUIMYecKas pemérka, TUIBl XUMHUYECKUX peakUuui
(OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE, 3K30- U 3HIOTEPMUYECKHE,
peakMu HMOHHOIO OOMEHA), pacTBOp, SJIEKTPOJIMUTHI, HEIIEKTPOJIUTHL,
ANEKTPOIUTUYECKAs  JUCCOIMALMS, OKUCIUTENb, BOCCTAHOBUTEINbD,
CKOpPOCTh XMMUYECKOW pPEaKlid, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUST DIEKTPOIUTHUECKON aucconmanuu, llepuonnueckuit
3akoH J[.M. MenneneeBa, 3aKkOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (PAaKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOMY4YEeHHMH U O€30MacHOM HCHOJb30BAHUU Ba)KHEHIINX
HEOPraHMYECKUX BELIECTB B OBITY U IPAKTUYECKOH JIEATEIILHOCTU

YCJIOBCKa

1.2

C(I)OpMI/IpOBaHHOCTI) y'MeHI/Iﬁ BBIABIIAATE XapPAKTCPHBIC IIPU3HAKHW U
B3aMMOCBA3b H3YYCHHBIX HOH?ITI/II\/'I, IMPUMEHATE COOTBCTCTBYIOIIHE
IOHATUA TIPU OIMKMCAHUHU CTPOCHHUA U CBOICTB HCOPTraHNYCCKUX
BCIICCTB U HX npeBpameHI/Iﬁ; BBIABJIATH B3aMMOCBA3b XHMMHWYCCKHUX
3HaHUH C IIOHATHUAMUA u MMpEACTAaBICHUAMU APpYyrux

€CTCCTBCHHOHAYYHBIX MPCIMECTOB

1.3

BnageHne OCHOBHBIMHM METOAAMH HAay4YHOTO TIO3HAHUSA BCIICCTB U
XUMHYECKUX SBJICHUH (Ha6J’IIO,Z[CHI/IC, HU3MCPCHUC, OKCICPUMCHT,

MOJICIIUPOBAHNE)

1.4

ChopmMupoBaHHOCTh yYMEHHI OMPEIENATh BaJCHTHOCTh M CTENEHb
OKHCIICHUSI XMMHUYECKUX OJJIEMEHTOB B COCAMHEHHUSAX pPa3IMYHOTO
COCTaBa, BHJ XUMHYECKOM  CBs3M  (KOBaJieHTHas, HWOHHAS,
MeTaJUTH4ecKasi, BOJIOPO/IHAS) B COCIUHECHHSIX, TUI KPUCTAIUTMUECKON
pEMIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYJspHasi, MOHHAas,

MeTaJuIndecKas)

1.5

CdopmMupoBaHHOCTh YMEHUN OMpEAENATh XapakTep Cpelabl B BOAHBIX

pacTBOpax HEOPTaHUIECKUX COCITMHEHUN

1.6

ChopMupOBaHHOCTH ~ YMEHHMS  KJIACCH(PHUIMPOBATH  XUMHUYECKHE
peaKuuu Mo pa3iInyHbIM MpHU3HAKaM (YHCIY M COCTaBy pearupyrommx

BEIIECTB, TEIUIOBOMY d(deKTy peakiuu, HW3MEHEHHUIO0 CTeneHen




OKHUCJIGHHUS  DJIEMEHTOB,  OOpaTMMOCTH  pEaKkIuH,  Y4YacTHIO

KaTaJlu3aTopa)

1.7

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH YpaBHEHHUS  peaxkiuil
pPa3JIMYHBIX THUIIOB, IMOJHBIE WU COKpAIICHHBbIE YpPaBHEHUS pEaKUUN
MOHHOI'0 0OMEHA, YUUTHIBAsl yCIOBUS, IPU KOTOPBIX 3TH PEAKIIUHU UIYT

J0 KOHIIa

1.8

CdopmupoBaHHOCTh YMEHUN MPOBOIUTH PEAKIIUU, MOITBEPKIAIOLINE
KaueCTBEHHBIM  COCTAaB  pA3JIMYHBIX HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh ONBITHBIM MYTEM HOHBI, MPUCYTCTBYIONIME B BOJHBIX

PacTBOpaAX HCOPraHUICCKHUX BCIICCTB

1.9

CdopmupoBaHHOCTh YMEHHI PacKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEIBHBIX peakiuit MOCPEICTBOM COCTaBJICHUS

AJIEKTPOHHOIO OajlaHca 3TUX peakLuit

1.10

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTH

XUMHAYECKON PeaKkIuy OT Pa3InYHbBIX (PaKTOPOB

ChopmupoBaHHOCTh yMEHHMI  OOBACHATH  XapakTep  CMELICHHS
XMMHYECKOTO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBHS

(npunnun Jle Hlatense)

O6u1a51 N HCOPraHUYCCKasA XUMHA

2.1

CdopMHUpOBaHHOCT, YMEHHH packpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JN. Meneneena u JEMOHCTPHUPOBATh €ro
CHCTEMAaTU3UPYIOILyI0,  OOBSCHUTENBbHYI0O M  HPOTHOCTUYECKYIO

byHKIIUN

2.2

CpopMHUpPOBaHHOCTh YMEHUN XapaKTePU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuoanueckoit
cucteMbl xumuueckux osnemeHToB JI.MI. MenneneeBa, ucnosb3ys
MOHATHUSL «S-, p-, d-3JEKTPOHHBIE OpOUTAIN», «IHEPreTUUYECKUE
YPOBHWNY, OOBSICHSTH 3aKOHOMCPHOCTH NU3MCHCHUA CBONCTB
XUMUYECKUX DJIEMEHTOB M MX COEJIMHEHUH MO MepuoiaMm M rpynrnam

[Iepuoanueckoit cucremsl xuMuueckux 31ueMeHToB .M. Menneneesa
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CdopmupoBaHHOCTh YMEHHUH XapaKTepH30BaTh (OMHCHIBATH) OOIIME
XMMHUYECKHE CBOMCTBA HEOPTAaHUYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPKAATh  CYLIECTBOBAHWE  TIE€HETHYECKOW  CBSI3M  MEXIY
HEOPraHMYECKUMH  BEIIECTBAMM € [IOMOIIBIO  ypaBHEHMH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ
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ChopMupOBaHHOCTH ~ YMEHMH  yCTAaHAaBIMBAaTh  MPUHAIJICKHOCTh

HEOpPraHMYECKHUX BEUIECTB MO MX COCTaBY K OMPEIENIEHHOMY KIaccy




(rpynme) coenuHEHUM (MPOCTHIC BEIIECTBA — METAJIBI U HEMETAJUIHI,

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

2.5

ChopMupoBaHHOCTb YMEHUH HCIOIB30BATh XUMHUYECKYI) CHUMBOJIHUKY
IUIs  cOCTaBleHMs (OpPMyJa BEIIECTB U YPABHEHUH XUMHYECKHX
peakuuii, cucremarnueckyro HomeHkiarypy (IUPAC) u tpuBuaibHble
Ha3BaHMsI OTIEJIbHBIX HEOPraHWYECKUX BeulecTB (yrapHblil ras,
YIJIEKUCIBIA Ta3, aMMHUaK, raméHas HW3BeCTb, HeraméHas H3BECTb,

MUTHEBAs COJIA, MUPUT U IPYTHE)

2.6

CdopmupoBaHHOCTh YMEHHI XapaKTepH30BaTh (OMMCHIBATH) OOIIUE
XMMHYECKHE CBOMCTBA HEOPTAaHUYECKUX BEIIECTB Pa3IMUHBIX KJIaCCOB,
MOATBEPKAATh  CYIIECTBOBAHHWE  TE€HETHYECKOW  CBA3M  MEXIY
HEOPraHUYECKUMHU BEIIECTBAMHU c MOMOIIBI0  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

ChopMupoBaHHOCTb YMEHUH IJIAHUPOBATH M BBINOJIHATH XUMHUECKUI
HKCHEPUMEHT (pa3lioKeHUE MEepOKCHAa BOAOPOAA B IPUCYTCTBUU
KaTaJn3aTopa, ONpPEeIeNeHUE CPebl PACTBOPOB BELIECTB C MOMOILBIO
YHHUBEPCAJIBHOTO HWHAMKATOPA, BIHMSHUE PAa3IMYHBIX (PAKTOpOB Ha
CKOpOCTh ~XHMHYECKOH peakiuH, peaklud HOHHOro oOMeHa,
KayecTBEHHbIE PeaKLUu Ha cysbdaT-, KapOOHAT- U XJIOPHI-aHUOHBI, HA
KaTUOH aMMOHMUs, PCHICHUC OJOKCICPUMCHTAJIBHBIX 3adad II0 TEMaM
«Metamnbe» u «Hemerannbl») B COOTBETCTBUU C NMPAaBHJIAMU TEXHUKHU
0€30IacHOCTH TpH OOpaIleHUH C BeIIeCTBAaMM M J1IaOOPaTOPHBIM
o0opyI0BaHUEM; IIPEACTABIIATH pe3yJIbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3anucu YpaBHEHHM COOTBETCTBYIOIIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJbBI HA OCHOBC 3TUX PEC3YyJIbTATOB

2.8

ChopmupoBaHHOCTh yYMEHHH COOMIOAATH TMpaBWiIa TOJIH30BAHUS
XUMUYECKON TIOCY/IOM M JIa0OpaTOpHBIM OOOpPYAOBAaHHEM, a TaKKE
npaBujia oOparieHusi ¢ BEMECTBAMH B COOTBETCTBUH C MHCTPYKIHUSIMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHUH XapaKTepHu30BaTh XAMUYECKHUE
MIPOLIECCHI, JIEXKAIINE B OCHOBE INPOMBIIIJIEHHOTO IOJIYYEHUs CEPHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUN 00
Oo0ImMX HAyYHBIX MPHUHIMIAX ¥  OKOJOTHYECKHX  MpoldiieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMUS U KU3HL. PacuyéThl

3.1

ChopMHUpPOBAHHOCTh TPEACTABICHUNA O XUMHUYECKOW COCTaBIISIOIICH

eCTeCTBeHHOHaquOﬁ KapTUHBl MHpa, pPOJIM XUMHU B TO3HAHUU




SBJICHUH TpUPOAbI, B (OPMUPOBAHMM MBIIUICHUS U KYJbTYpBI
JAUYHOCTH, €€ (YHKIMOHATIBHOM TPAMOTHOCTH, HEOOXOAMMOM JyIs
pelieHs] NPAaKTUYEeCKUX 3a7ad M SKOJIOTMYECKM OOOCHOBAHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOMN cpesie

3.2

CdhopMupoBaHHOCTB YMEHUU KPUTHYECKH aHaJIM3UPOBAThH
XMUMHYECKYI0 HMH(OpMaIMIO, NOIy4aeMyl U3 pa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHUKalUK, ceTb IHTEpHET U ipyrue)
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ChopmupoBaHHOCTh yMEHHMI COOMIOIaTh TpaBUiA SKOJIOTUYECKU
1eJ1eco00pa3HOro MOBENEHUSI B OBITY W TPYAOBOHM NEATEIHHOCTH B
LEeSIX COXPaHEHHUS CBOETO 3JI0POBbS M OKpYXKAIOUIeW MpHUpPOAHOMN

cpebl
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Oco3HaBaThb ONACHOCTb BO3JCHCTBHUS HA HKUBbIE OPraHHU3MbI
ONpeAeNEHHBIX BEIIECTB, MOHMMAas cMbIc nokaszarens [1/IK, moscHsaTh
Ha IpUMepax CrocoObl YMEHBIICHUS U TPEIOTBPAIICHUSI UX BPEIHOTO

BO3JIeHCTBHUS Ha OpraHu3M 4YCJIOBCKaA

3.5

CdpopmMupoBaHHOCTH YMEHUHI [IPOBOJUTH BBIYUCIIEHUS c
WCTIOJIb30BAHNUEM TIOHSTHS «MAaccoBasi JIOJsl BEIIECTBA B PAaCTBOPEY,
O0OBEMHBIX OTHOILICHHH Ta30B MPH XUMHYECKUX PEAKIUAX, MAacChl
BelecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wid 00bEMY OJHOTO W3 YYacTBYIOIIUX B PEAKIIMH BEIIECTB,
TEIIOBOr0 d(PeKTa peakimu Ha OCHOBE 3aKOHOB COXPAHEHUS] MaCChI

BCIICCTB, ITPEBPAIICHUA U COXPAaHCHHUA SHEPTHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

TeOpeTI/I‘IeCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHNHN

1.1

IIpenmer opraHuyeckod XWMHU: €€ BO3ZHUKHOBEHUE, PAa3BUTHE U 3HAYEHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepHalloB. TeopHsi CTPOEHUS OPraHUYECKUX

coenuHeHuit A.M. ByTtiiepoBa, €€ OCHOBHBIE MOJI0KEHUS

1.2

CrpykrypHble (OpPMYJIBl OpPraHUYECKHUX BEIIECTB. [ OMOJIOTHS, H30MEpHSs.
XuMH4YECKasi CBSI3b B OPraHUYECKUX COEAMHEHUSX — OJUHApPHBIE U KpATHbBIC

CBA3U. Hpe,Z[CTaBJ'ICHI/IC (6] KJIaCCI/I(i)I/IKaHI/II/I OpraHn4CCKHX BCIICCTB

1.3

Homenkmatrypa oprannueckux COeIMHEHHH (CHCTeMaTHyecKas) U TPUBUAIbHBIC

Ha3BaHUS BaXKHCHIIINX HpeILCTaBI/ITGHCﬁ KJIaCCOB OPraHUYCCKHX BCUICCTB

YTIeBo0pOAbI

2.1

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKUH psaa. MetaH U d3TaH —
OpoCTeHIINe TMPEeACTAaBUTENN ANKaHOB: (PU3MUECKHE U XUMHUYECKHE CBOMCTBa
(peakMM 3aMeIeHUs] W TOpPEHMsI), HaXOXJEHHE B MPHUPOJE, MOIyYCHHE MU

IIPUMEHEHHE

2.2

AJNKeHBI: COCTaB H CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUIIEH " MMPOIMUJICH —
HpOCTGfIH.IPIC MNpEACTAaBUTCIIN AJIKCHOB: (1)I/I3I/I‘IGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPpUPOBAHUA, TAJIOICHHUPOBAHUA, TUApATaAlWU, OKHUCJICHUA U

HOJII/IMepI/I3aHI/II/I), MMOJIYUCHUEC U TPUMECHCHUC
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Ankanuensl: Oytanuen-1,3 u MetunOyraaueH-1,3: cTpoeHue, BaxKHeWIIHe
XUMHYECKHE CBOMCTBa (peakuus noiaumepusanuu). [lomyuenue cuHTETHYECKOTO

Kay4dyKa U pe3uHBI
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AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTHYECKUN Psil. ALETUIICH —
OpOCTEHIINNA TpPEeACTaBUTENIb AJKHMHOB: COCTaB, CTpO€HHe, (U3HUECKUEe U
XUMHYECKHE CBOMCTBA (peakUuu TUAPUPOBAHNUS, TAJIOT€HUPOBAHMSI, THIpATAIlUH,

I‘OpeHI/IH), MOJIy4YCHHUEC U ITPUMCHCHUC

2.5

Apensl. beHzon: coctaB, cTpoeHue, (uU3MUECKHMe W XHUMHUYECKHE CBONCTBA
(peakuuy raJoreHUpoBaHUs U HUTPOBAHMUS), MOTy4YeHHE U puMeHeHue. Tomyout:
cocTaB, CTpoeHHe, (u3MUeckne ¥  XUMHYECKHE CBOWCTBA  (peakiuu
rajJlOreHUPOBaHUS W HUTPOBAHUS), MOJyYEHHE M TpUMEHEHUEe. TOKCHYHOCTH
apeHoB. ['eHeTnueckas CBsA3b MEXAY YIVIEBOJOPOJAAMH, NPUHAMICKANIUMU K

Ppa3InuYHBIM KJ1acCaM




2.6

[TpupoaHble UCTOUYHUKH YTI€BOAOPOAOB. IIpupoaHsblii ra3 u nomyTHbIE HE(PTAHBIE
ra3el. Hegth 1 €€ mpoucxoxaenue. CrocoObl mepepaboTku HEe(TH: MEePETOHKa,
KPEKUHT (TePMHYECKHH, KaTalIuTH4ecKuil), muponus. [IpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B NPOMBIIIIEHHOCTH M B ObITy. KaMmeHHBIN yronp u

MPOIYKTHI €r0 nepepadoTKu

Kucnopoacoaepxaiiiue opraHuyecKue COeqMHEHMS

3.1

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHOJ U ATAHOJ: CTpOeHUE, PU3NUECKHE
u XUMHYECKHE CBOMCTBA (peakiuu C AKTUBHBIMH MeTajjlaMH,
rajJjioreHOBOJIOPOJIaMU, TOPEHHE), NPUMEHEHHE. BoOJOpOIHBIE CBS3U MEXKIY
MOJIEKYJIaMH CIUPTOB. JelicTBHME METaHOJa M 3TAaHOJa Ha OPraHu3M 4YellOBEeKa.
MHOT0aTOMHBIC CIIUPTHI. DTUICHIIIMKOIbL U TIUICPUH: CTPOCHHE, (PU3UIEeCKIe U
XUMUYECKHE CBOMCTBA (B3aUMOJCHCTBHE CO  IICJIOYHBIMU  METaJUIaMH,
KaueCTBCHHAs peakIMs Ha MHOTOATOMHBIC CHUPTHI). [leficTBHe Ha OpraHusM

YCJIOBCKA. HpI/IMeHeHI/IC rIMOCprHa U OTUJICHIJIMKOJIA

3.2

®deHoJl:  CTpOeHWE MOJEKyJbl, (u3nyeckue ¢ XUMHYECKHE CBOWCTBA.

Tokcnunocts enona. [Ipumenenne penona

3.3

Anpaeruapl U1 KeToHbl. DopMabIAeTHI, alleTalbJACTU: CTpOSeHHE, (PU3HUYECKUE H
XUMUYECKHE CBOMCTBA (pPEakiud OKUCIEHHUS W BOCCTAHOBIICHUS, KAU€CTBEHHBIC

peakuun), noxy4eHne u NpuMeHEeHue

3.4

OnHOOCHOBHBIE TpefieNbHble KapOOHOBbIE KHUCIOTH. MypaBbUHas M YKCYCHas
KHUCJIOTBI: CTPOEHME, (PU3HUECKHE U XMMHUYECKHE CBOICTBA (CBOMCTBA, 00IINE JUIs
Kjlacca KHUCJIOT, peakius JTepuuKanuu), TOJydyeHHEe U IpPHUMEHEHHE.
CreapuHoBas M OJIEMHOBAsl KUCIOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX

KHCIOT. Mblia KaK COJIM BBICIIUX Kap6OHOBI:>IX KHCJIOT, UX MOKOIICC JeficTBHE

3.5

CnoxHbie 3(UPBI KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX
a¢upoB. Kupsl. ['uapomus xupos. [Ipumenenue xupo. buonorudeckast posb

KHPOB

3.6

VYrneBoapl: cocTaB, Kilaccu(PHUKaAIUA YIriIeBOAOB (MOHO-, JU- U TOJHCAXapHIb).
['moko3a — mpocTelimuii MOHOcaxapuJl: OCOOEHHOCTH CTPOEHHSI MOJIEKYJIbI,
¢du3nueckre 1 XMMHUYECKHE CBOMCTBa (B3aumoaencTBue ¢ ruapokcuaom meau(Il),
OKHCIICHME aMMHauHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHOBIeHUE,
Opo’KeHHEe TJI0KO3bI), HAXOXKIEHHE B TMPUPOJE, MpUMEHEHHe, OHOoJornuecKas
posb. DorocuHTe3. PPyKTO3a KaK M30MEP MIHOKO3bl. Kpaxman u 1eiutono3a Kak
npupoaHble noiauMmepbl. CTpoeHHE KpaxMmajla W LeUIoj03bl. Pu3nyeckue u

XUMHUYECKHE CBOMCTBA Kpaxmaina (TUIpOIn3, KaYeCTBEHHAs PEAKIIUs C HOI0M)

A3oTcoaepIKale OpraHnyecKue COeAMHEHUS

4.1

AMUHOKHCIOTHI Kak am¢oTepHble OpraHuyecKkue coequHeHus. duznueckue u




XUMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha MpuMmepe TiauiuHa). buonoruueckoe

3Ha4YeHHE aMUHOKHUCIOT. IlenTuanl

4.2

benku kak npuUpOIHBIE BBHICOKOMOJIEKYJSIpHBIE coequHeHus. [lepBuunas,
BTOpUYHAs W TpPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBa OEJKOB:

TUAPOIIN3, ACHATYpAIUs, KAYSCTBCHHBIE PEaKIINK Ha OCTTKU

BBICOKOMOJ'ICKy.]'IHpHI)IC COCIUHECHUA

5.1

OCHOBHBIC TIOHATUS XHMHUH BBICOKOMOJICKYJISAPHBIX COGI[I/IHGHI/If/’IZ MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb IMMOJIMMEPHU3AlNU, CPCAHAA MOJICKYJIAPHAA
Macca. OCHOBHEIE MCTOAbI CHHTEC3a BbICOKOMOJICKYJISIPHBIX COC,Z[I/IHCHI/Iﬁ —

moJIMMEepu3atnsa U IMOJIUKOHACHCALHA
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3KCH€pI/IM€HTaHBHLIe MCTOABI H3YYCHHA BCHICCTB HU HUX HpeBpaIlIGHI/If/'IZ
O3HAKOMIJICHHC C 06pa3uaMH IMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIACTMACC,

Kay41yKOB. HOJ'Iy‘-IeHI/IC CUHTCTUYCCKOI'O KaydyKa U PE3UHbI

11 KVIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHMUS

1

TeOpeTI/IquKI/Ie OCHOBBI XMMHH

1.1

XUMHYECKUH d71eMeHT. ATOM. SInpo aToMa, M30TOMBI. DJIEKTPOHHAS 000J0UKa.
OHepreTuyeckre ypoBHHU, MOAYPOBHU. ATOMHbIE OpOUTANH, S-, p-, d-DIIEMEHTHI.
OcoOeHHOCTH pacIipe/ieIeHus] HJIEKTPOHOB 110 OpOUTANISIM B aTOMax 3JIEMEHTOB

NEPBBIX YETHIPEX NEPUOO0B. DIEKTPOHHAS KOH(UTYpaIHs aTOMOB

1.2

[Tepnoanueckuit 3axoH u I[leprogudeckas cucrema XUMHIECKUX daeMeHToB J1.1.
MenneneeBa. Cpsi3p nepuoaudeckoro 3akoHa u Ileproguueckoil cHCTEMBI
XuMHueckux ieMeHToB [[.M. MennaeneeBa ¢ COBPEMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHs CBOWCTB XUMHYECKHX JJIEMEHTOB H
o0pa3yeMbIX MMH HPOCTBIX U CJIOXHBIX BEUIECTB IO TpyIIaM U IMEepHOJaM.

3HadecHUE NEpUOANYCCKOr0 3aKOHA B PA3BUTHU HAYKU

1.3

Crtpoenue BeniecTBa. XHMHUYECKas CBA3b. BHIBl XHUMHUYECKOW  CBSI3H
(koBajieHTHas HEMOJISIpHAST W TOJSpHAs, HWOHHAs, MeTaundeckas). LoHbI:
KaTUOHBI U aHWOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHONH XMMHYECKOH CBS3H

(oOMeHHBIN M TOHOPHO-aKLENTOPHBIH). Bogopoanas cBsa3b

1.4

BaneHnTHOCTb. DneKTpooTpUIIaTEIbHOCTh. CTENEeHb OKUCICHUS

1.5

BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH MOCTOSHCTBA
COCTaBa BEIECTBA. THIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA

BEIIECTB OT THIIA KpUCTAUIMYECKOW pemerku. IloHdatne o aucnepcHbIX




cucremMax. McTtuHHBIE T KOJUIOWAHBIC PaCTBOPEI. MaccoBas J0JIA BEIIECTBA B

pacTBope

1.6

Knaccudukanus Heoprannueckux coeuHennii. HomeHnkiatypa HeopraHmueckux

BCIICCTB

1.7

Xumunueckass — peakuus.  Krmaccudukanms — XMMHUYECKHX — peakiuid B
HEOPraHMYECKON U OPraHWYECKOM XMMMH. 3aKOH COXPaHEHHUs MaccChl BELLIECTB,

3aKOH COXPaHCHMHS U MPEBPAILICHUA SHEPTHUU ITPU XUMHUYECKUX PEAKIHAX

1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

1.9

O6paTI/IMBIC pCaKIuu. XHUMHYECKOE PaBHOBCCHUC. (DaKTOpLI, BIIMAOIIHNEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

1.10

SHGKTpOJ'H/ITI/I‘leCKaH Jucconuanusi. CunpHble U cl1a0Oble QJICKTPOJIUTEI. Cpez[a
BOAHBIX paCTBOPOB BCHICCTB: KUCJIAs, HeﬁTpaana;I, 1meno4yHast. Peakiiyym mOHHOTO

oOMeHa

1.11

OKHCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKuu

Heoprannueckas xumust

2.1

Hemeramnbl. [lonoxxenne HemeTtamwioB B Ilepuoandeckoil cucTeMe XUMHUUYECKHX
sanemeHToB JI.MI. MennaeneeBa 1 OCOOEHHOCTH CTPOCHHS aTOMOB. Du3MUeCKHe
CBOMCTBA HEMETAIJIOB. AJUIOTPOIHSI HEMETAILIOB (HA IPUMEPE KUCTIOPOa, CEPHI,

docdopa u yrnepona)

2.2

XVUMUYECKHE CBOMCTBA BaKHEUIIMX HEMETaNIOB (TaloOreHOB, CEpbl, a30Ta,
docdhopa, yriepoma W KpPEeMHHsA) W HUX  COCAMHEHHH  (OKCHJIOB,
KHCTIOPOJICO/ICPXKAIIUX ~ KHUCTIOT, BOJOPOAHBIX coenuHeHuil). [lpumenenue

BaKHEHUIIINX HEMETAIJIOB U UX COCAUHEHUI
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Meramnsl. Ilonoxenune MeramioB B Ilepuogudeckoil cucteMe XMMHUYECKHX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHHS SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTauioB. O6ume ¢puszndyeckre cBoicTBa MeTauoB. CIIIaBbl METAJIOB.

SJICKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHp}DKCHI/II\/'I METAJlJIOB
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XYUMHYECKHE CBOWMCTBA BAXKHEHIIMX METAUIOB (HATpUl, Kajuil, KaJbLuH,
MarHuii, allOMHUHUH, IIUHK, XpOM, >Ke€Jle30, Melb) M UX coeauHeHHid. OOmume

CIIOCOOBI MOJIYUCHUA MCTAJIOB. HpI/IMCHCHI/IC METAJlJIOB B GBITy N TCXHHUKC

2.5

I'eneTmueckas CBA3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKAINIUX K PA3IMYHBIM

Kj1acCaM

XUMHA U KU3Hb

3.1

Ponp xumum B 00ECNEUCHHH JKOJIOTUYECKOW, JSHEPreTUYECKOW W THIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHEL. [lOHSATHE O HAyYHBIX METOAAaX IMO3HAHHS

B€IICCTB U XUMHYCCKHX peaKHI/Iﬁ




[IpencraBienust 06 OOIIMX HAYYHBIX MPUHIMIAX MPOMBIIUIEHHOTO MOIYYEHHS

BOKHENIIMX BewecTB. YUeNOBEK B MHUPE BEIIECTB M MAaTEPHAIOB: Ba)KHEWUILIHME

3.2 CTPOUTENIbHBIE MaTepuaibl, KOHCTPYKLMOHHBIE MaTepHalbl, KPAaCKH, CTEKIIO,
KepaMHKa, MaTepuajbl s AJIEKTPOHHMKH, HAHOMATEepUasbl, OPraHUYECKHE U
MUHEpAJIbHBIE y100peHUs
XvUMHS U 30pOBbE UEJIOBEKAa: IpaBuUja MCIOIb30BAHUS JIEKAPCTBEHHBIX

33 [IpernapaToB, MpaBuiia 6€30MacHOr0 UCIOJIB30BaHUS MIPENapaToB OBITOBON XUMUU

B HOBCGHHCBHOﬁ KHU3HHU




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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