PabGouass mporpamMma Mo XMMUM Ha YPOBHE CpeaHEro ooiiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOoro 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccwuiickoit ®eneparuny», TpeOOBaHM K pe3yibTaTaM OCBOCHUS
denepanbHOl 00pa3oBaTeNbHON MporpamMMmel cpeaHero obmiero oopazoBanusi(P@OIL
COO), mnpencraBieHHblx B DenepalbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
crangapte COQO, ¢ yuérom Konneniuu npenoaaBaHusi yueOHOTO MpeaMeTa « XHUMHUSI»
B 00pa3oBaTeNbHBIX Opranuzanusx Poccuiickoit @enepannu, peaan3yronux OCHOBHbBIE
o0Opa3oBaTelbHbIE MPOTPaMMbl, U OCHOBHBIX MOJOXKeHUN «CTpaTerun pa3BUTHS
Bocriutanust B Poccuiickoit @enepanuu Ha nepuon o 2025 roxa» (Pacmopsbkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHUS HA YPOBHE YIIyOJIEHHOTO M3YYEHHS 3aHUMAET BaXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAay4YHOTo 00pa3oBanus ydamuxcs 10—-11 kmaccos. U3yuenue npenmera,
peai3yeMoe B YCIOBHIX AU (HEepEeHIIMPOBAHHOTO, MPOPUIBHOIO 00YUEHHMS], TPU3BAHO
obecreynTh 00111€00pa30BaTEIbHYI0 H OOIIEKYJIbTYPHYIO MOJATOTOBKY BBITYCKHHUKOB
IIKOJIbI, HEOOXOAUMYIO JUISl alaliTalluy UX K ObICTPO MEHSIOLIMMCS YCIOBHUSAM KM3HU B
COLIMYME, a TaKXKe JUIsl IPOJOJKEHHUsI 0Oy4YEeHHsI B OpraHU3aluaX NpoQeccHOHaIbHOTO
o0pa3oBaHusl, B KOTOPBIX XHUMHUS SIBJISICTCS] OJJTHOM U3 MPUOPUTETHBIX JUCIUILINH.

B nporpamme no xumMuu Ha3Hau€HUE NMpeAMeTa «XUMHUS MOTy4aeT MoAPOOHYIO
MHTEPIPETALUIO B COOTBETCTBUM ¢ OCHOBOMNOJIararomumu nonoxenusmu Grroc COO
0 B3aMMOOOYCJIOBIIEHHOCTH LIEJI€i, colep KaHusl, pe3yJIbTaTOB 00yUeHus: U TpeOOBaHUI
K YPOBHIO IOJATOTOBKH BBITYCKHUKOB. CBUAETEIBCTBOM TOMY SIBIIAIOTCS CIEAYIOIINE,
BBITIOJIHSIEMbIE POTPaMMOM 10 XUMHH, (PYHKIIMH:

o HMH(OPMAIIMOHHO-METOJMYECKasl,  peaju3alus  KOTOpoid  oOecreyuBaer
MOJIyYCHHE TMPEACTABICHUA O NENsIX, COACpKaHHH, OOIIel cTpaTerud OOydeHHs,
BOCIIUTAHUS U PA3BUTHs 00YYAIOIIMXCS CPEACTBAMU MPEAMETA, H3y4aeMOTo B paMKax
KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TUIAHUPYIOIIAsA, KOTOpas MpeayCMaTpUBAeT OIpeesieHuE:
OPUHIIMIIOB CTPYKTYPUPOBAHMS U  TOCIENOBATEIIbHOCTH HW3Y4YEHHS y4eOHOTO
MaTepualna, KOJIMYECTBEHHBIX M KAayeCTBEHHBIX €ro XapaKTEpUCTHUK; MOJAXOJI0B K
(GbOpMHPOBaHUIO COJEPKATEIBHOW OCHOBBI KOHTPOJSL M OLIEHKHM OOpa3oBaTeNIbHbIX
JOCTM)KEHUH OOydaroluxcss B paMKax MTOTOBOM arrectanud B (OpMe €IUHOTO
roCy/IapCTBEHHOI' 0 3K3aM€EHa 10 XUMHUHU.

[Iporpamma fj1s1 yrimyOsIEHHOTO U3YUYCHUS] XUMUU:

e YCTaHaBJIMBACT MHBApHUAHTHOE IpPEJAMETHOE COJAepKaHHe, 00s3aTeabHOe s
U3yYEHHUS B paMKax OTHENIbHBIX Npoduiel, NpeaycMaTpUBaeT paclpeaeieHue u
CTPYKTYpPUpPOBAHHUE €ro MO KJIaccaM, OCHOBHBIM COZEp KaTEeNbHBIM JIMHUSAM/pa3ienam
Kypca,

o Ha€T MpHUMEpPHOE pachpeieieHne y4eOHOro BPEMEHH, PEKOMEHIYEeMOTO s
U3YYEHHMSI OTACIBHBIX TEM;

o TMpejJiaraeT MPUMEPHYIO MOCIEA0BATENbHOCTh U3yUEHHUS Y4eOHOTr0 MaTepuara ¢
y4€TOM JIOTHMKHU MOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBS3CH;

o JAET METOAMYECKYI0 MHTEPIPETALMIO LIEJeH W 3a1ad U3ydyeHus IpeaMera Ha
yrayOJaEéHHOM YPOBHE € Y4€TOM COBPEMEHHBIX NPUOPUTETOB B CUCTEME CPETHETO
oOmiero oOpa3oBaHus, COJAEPKATEIBHOW XapaKTEPUCTUKU TIIaHUPYEMBIX PE3yJIbTaTOB
OCBOEHHSI OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMBbl CPEIHEro OOILIero 0Opa3oBaHUs
(JIMYHOCTHBIX, METAPEIMETHBIX, IPEAMETHBIX), & TAKKE C YUYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENbHbIX JCHCTBUI 00ydYaromerocss Mo OCBOCHHUIO COAEpKaHHS
npeaMera.

[To BceM Ha3BaHHBIM NO3ULMUSAM B MPOrpaMMe IO XHMHH IPEAYCMOTpPEHa
MPEEeMCTBEHHOCTh C 00y4eHHEeM XUMHH Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus. 3a



npejesiaMy YCTaHOBJICHHON IpOrpaMMoOM MO XMMHUHU 00s3aTelnbHON (MHBAapHAHTHOMN)
COCTaBJISIIOIIEH CONEpKaHusl ydeOHOTO mpeamera «XUMHs» OCTa€TCs BO3MOXKHOCTD
BbIOOpa €ro BapuUaTHUBHOW COCTaBIAIOLICH, KOTOpas JOJDKHA OINpEAesaThCs B
COOTBETCTBUH C HAIIPABJIEHUEM KOHKPETHOIr0 Npo¢uis 00ydeHusl.

B cootBerctBuM ¢ KoHLEnTyanbHbIMU NoJ0keHUAMH PI'OC COO o0 Ha3HaueHuu
mpeaAMETOB 0a30BOr0 W YrIyOJIEHHOTO ypoBHEH B cucreme AuddepeHInpOBaHHOTO
o0yuyeHHs Ha ypOBHE CpeAHEro oO1iero oopa3oBaHus XUMUS Ha YpOBHE YIiIyOJIEHHOTO
W3Y4YECHMs] HANPABIEH Ha PEaIM3alUI0 NPEEMCTBEHHOCTH C IOCIEIYIOIIMM 3TalioM
NOJIyYEHUS XHMMHYECKOrO O0pa3oBaHUS B pPaMKaX M3Y4YEHHS] CHEHUATbHBIX
€CTECTBEHHO-HAYUHbIX U XUMUYECKUX JUCLUIUIMH B By3aX U OPTaHHU3ALUAX CPEIHErO
npo¢eCcCHOHAIIBHOTO 00pa3zoBaHus. B 3Toil cBs3u u3ydeHHe mnpenmeTa «XUMHS»
OPUEHTUPOBAHO MPEUMYLIECTBEHHO HA PACIIMPEHUE U YIIIyOJeHHE TEOPETUYECKON U
NPAKTUYECKOW MOATOTOBKM OOYYaIOIIMXCS, BBIOPABIIMX ONPEAeIEHHBIA NpopuiIb
o0OyuyeHHs,, B TOM YHCJE C MEPCIEKTUBOI MOCIEAYIOMEro MOIyYeHHUs] XUMUYECKOTO
o0Opa3oBaHusl B opraHu3auusax NpodeccuoHanbHOro odpaszoBanus. Hapsay ¢ stum, B
ceere TpedoBannit ®I'OC COO k miaHupyeMbIM pe3ysibTaTaM OCBOEHHUS (heepaibHOI
o0pa3oBaTeIbHON MpOrpaMMbl CpeiHero oomero oOpa3oBaHUs HM3Y4YEHHE INpEeaAMEeTa
«XUMHS» OPUEHTHPOBAHO TAKXKE HAa PEIIEHUE 3a1ad BOCHHUTAHMS M COLIMAIBHOIO
pa3BUTHA 00y4YaroIIKXCs, HA POPMUPOBAHNE Y HUX OOIIEUHTEIUIEKTYaIbHbIX YMEHUH,
YMEHUN palMoHaM3allui YYeOHOro TpyJa U OOOOIMIEHHBIX CIIOCOOOB ACATEIBHOCTH,
MMEIOIUX MEKIUCIUIUIMHAPHBIN, HAAIPEIMETHBIN XapakTep.

CocTaBnsiromiiMu  1peAMeTa «XUMHUS» Ha YPOBHE YIIIyOJEHHOTO H3y4YeHUs
ABIAIOTCS  yrayOnéHHble Kypcbl — «Opranuueckas xumus» U «OOmas u
Heopranudeckas xumusi». Ilpu ompeneireHuu MoaxoAo0B K OTOOPY U CTPYKTYypHOU
OpraHMU3alluy COJEP>KAHUS 3TUX KYpCOB B IPOrpaMMe IO XMMHUH 33 OCHOBY IPUHSTHI
nosioxkerust PI'OC COO o paznuuusix 6a30BOro U yriay0iaeHHOro ypoBHEH M3Yy4EHHUS
npeaMera.

OcHOoBYy coaepxkaHus KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpraHuyecKasi XUMHUSD COCTABIISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUM U YMEHUH,
OTHOCSIIIHNXCS K 0a30BOMY YPOBHIO U3yUEHHUS IIPeAMETa. ITa CUCTEMa 3HAHUM TOJTydaeT
ONpEJEIEHHOE TEOPETUYECKOE JOIOJIHEHHE, II03BOJISIOIEE OCO3HAHHO OCBOUTh
CYIIIECTBEHHO OOJBIINK 00BEM (PaKTOIOTHMUECKOTO MaTepuana. Tak, Ha YriyOoJIEHHOM
YpOBHE M3YYeHHs MpeaMeTa oOecredeHa BO3MOYKHOCTh 3HAUMTEIBLHOTO YBEJTWYEHUS
00bEMa 3HAHUM O XMMHUUYECKHX DJIEMEHTAX M CBOMCTBAaX HMX COSJIUHEHUH Ha OCHOBE
pacuupeHus 1 yriayOJieHus IpeACTaBICHUH O CTPOSHUH BELIeCTBa, XUMUYECKON CBSI3U
U 3aKOHOMEPHOCTAX TMPOTEKaHUs peakluuid, paccMaTpUBAEMbIX C TOUYKH 3pPEHUS
XUMHUYECKOW KHUHETUKM W TEepMOJMHAMUKH. M3ydeHne mnepuogu4ecKkoro 3aKoHa M
[lepronnyeckolr CUCTEMBl XHMHUYECKHX 3JIEMEHTOB Oa3MpyeTcsi Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX IPEACTABICHUSAX O CTPOCHMM aroma. XHUMHYECKas CBS3b
OOBSCHSAETCA C TOYKHM 3pEHHUS PHEPreTUYECKUX HM3MEHEHHH mpu e€ oOpa3oBaHUMU U
pa3pylleHuy, a TaKke ¢ TOUYKU 3peHUs MEXaHU3MOB €€ 0O0pa3oBaHusl. 3yueHue TUIoB
peakiuii AomoJHsAeTCs (POPMHUPOBAHHWEM MPEACTABICHHNH 00 3IEKTPOXMMHUYECKUX
npoleccax U 3JeKTPOJIU3€e pacliiaBOB U pacTBOPOB BellecTB. B Kypce opranuuyeckoi
XUMUH [IPU PACCMOTPEHUHU PEAKIIMOHHOM CITOCOOHOCTH COEIMHEHUH yiensieTcs: ocoboe
BHUMaHHE BOIIpocaM 00 3JEKTPOHHBIX d(PeKTax, 0 B3aUMHOM BIUSHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3Max peaKIHii.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COAEpN aHUE KYpCOB XUMHUH YriayOnEHHOTO
YPOBHSI U3YYEHHMsI JUIsl KJIACCOB OMNpees€HHOro npoduis (rmaBHbIM 00pa3oM Ha UX
CTPYKTYpPY H XapakTep [OMOJHEHWH K OOImel cucreMe NpeaMETHBIX 3HAHUI)
OKa3bIBAIOT BIIMSHUE CMEXHBIE MpeAMeThl. Tak, Hampumep, B COAEpKaHUH MpeaMeTa



JUISL KJIacCOB XUMHUKO-(u3nueckoro mpoduss OoJblIoe 3HaueHue OynyT HMETh
AJIEMEHTHI Y4eOHOro MaTepuaia 1o oouei xumuu. [Ipu uzydeHuu npeaMera B JaHHOM
clly4ae akIIeHT OyJeT cjesiaH Ha OOIHOCTh METO/I0B MO3HAHMs, OOLTHOCTh 3aKOHOB U
TEOpU B XMMUH U B PU3HUKE: aTOMHO-MOJIEKYJISIpHAs Teopust (MOJIEKYJIsipHasi TEOpUS B
¢u3uKe), 3aKOHBl COXPAHEHUS MacChbl W DHEPruU, 3aKOHBl TEPMOJUHAMUKU,
AIIEKTPOJIN3A, IPEACTABICHUS O CTPOEHUH BEIIECTB U JPYTOE.

B To ke BpeMs B coJepikaHUU MpeaMeTa JUIs KIacCOB XUMHUKO-OMOJIOTHYECKOro
npoduist OoNnbIIUi yAeIbHbIN Bec OyleT UMETh OpraHnyeckast Xumusi. B atom ciyuae
NPEIOCTABISIETCS.  BO3MOXKHOCTh  JUJIsi  0Oojiee  OOCTOATEIBHOTO  PacCMOTPEHHS
XUMHUYECKONW OpTraHM3allui KIETKH KaK OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOii
BXOJISIT, K IPUMEPY, TaKUe CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIUTUbI, OCITKU, YTIEBOIbI,
HYKJIEMHOBBIE KUCIOTHI W Jpyrue. [lpm »ToM 3HaHHS O cOCTaBe W CBOMCTBax
MpeACTaBUTENIEH OCHOBHBIX KJIACCOB OPTraHWYECKHX BEIIECTB CIYXaT OCHOBOW MJis
U3YYCHHSI CYITHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHMUsI, MUIIEBAPCHUSI.

B mmane ¢opmupoBaHusT OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS
0OIIIEHayYHBIX METOJOB IMO3HAHUS M OMBITa MPAKTUUYECKOTO MPUMEHEHUS HAyYHBIX
3HaHUW W3Yy4YeHHe TMpeaMeTa «XUMUS» Ha YOIYOJIEHHOM YpOBHE OCHOBAHO
HAa MEXIPEIMETHBIX CBS3SIX C Yy4YEOHBIMH TpPEeaMETaMHU, BXOJAIIMUMU B COCTaB
npeAMETHBIX oOnactedt «EcTecTBeHHO-Hay4dHBIE TIpeAMEThH», «Maremarnka H
uHpopmaTrkay u «Pycckuit I3bIK U IUTEpATYPaY.

[Tpu u3ydeHun ydebHOrO npeameTa «XUMHsD HA YIIIYOJIEHHOM YPOBHE TaKkKe,
KaK Ha YpOBHE OCHOBHOTO M CpeaHEero ooiiero oOpa3oBaHus (Ha 0a30BOM YpOBHE),
3a/1aueil IepBOCTENEHHON 3HAYMMOCTH SIBIIsIeTCSl POPMUPOBAHHUE OCHOB HAYKH XUMHUHU
KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON IeITeTbHOCTH YEeJIOBEKA U
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYyJbTYypHhI. Pelienue 3Toif 3agaun Ha yriyoaéHHOM
YPOBHE U3Y4EHHMsI peMeETa MPEANoaracT pealn3aluio Takux ejel, Kak:

o (GopMHpOBaHHE TMPEACTABICHHUI: O MaTEepHAIbHOM  €IUHCTBE  MHUpA,
3aKOHOMEPHOCTAX W MO3HABAEMOCTH SIBJIEHUW MPUPOJIbI, O MECT€ XMMHUU B CUCTEME
€CTECTBEHHBIX HayK U €€ BeIylled poju B OOECIECYCHUH YCTOMYMBOTO Pa3BUTHUSA
YEeJIOBEYECTBA: B PEUICHUU MPOOJIEM JKOJIOTHYECKON, IHEPreTUUECKOM W MHUIICBOM
0€30MacHOCTH, B pa3BUTHUM MEAUIIMHBI, CO3/IaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX
HUCTOYHUKOB DHEPIUM, B OOECMEYCHHH PAIMOHAIBHOTO TMPUPOJIOTIONB30BAHUS, B
dhopMUPOBAaHUU MUPOBO33PEHHUS U 00IIEH KyIbTYphl YEIOBEKA, a TAKKE IKOJIOTHIECKU
000CHOBaHHOT'O0 OTHOILIEHUS K CBOEMY 37I0POBBIO U IPUPOJIHOM Cpelie;

e OCBOCHHME CUCTEMbI 3HAHHM, JIEKAIIUX B OCHOBE XMMHUYECKOM COCTABIAIOLIECH
€CTECTBEHHO-HAaYYHOM KapTUHBI MUpa: PyHIaMEHTAIBHBIX MIOHITHI, 3aKOHOB U TEOPUI
XUMUHU, COBPEMEHHBIX MPEACTaBICHUNA O CTPOCHHH BEIIECTBA HA Pa3HBIX YPOBHSIX —
aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAaJMOJIEKYJISIPHOM, O TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XMMHUYECKUX PEAKIUH, 0 XUMUYECKOM
pPaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHUCTEMax, 00 OOIIMX HAyYHBIX MPHUHITUIIAX
XUMHUYECKOTO MPOU3BO/ICTBA;

o (opmupoBaHue y 00ydarOmUXCs OCO3HAHHOTO MOHUMAHHS BOCTPEOOBAaHHOCTH
CHUCTEMHBIX XHMHUUYECKUX 3HAHUU JJis1 OOBSCHEHHS KIIOYEBBIX HJIEH W MpobieM
COBPEMEHHON XHMUH, JJII OOBSICHEHUS M TMPOTHO3UPOBAHUS SIBICHHUM, WMEIOITUX
€CTECTBCHHO-HAYUHYIO TPUPOIY; TPAMOTHOTO peIIeHUs MpoOjeM, CBS3aHHBIX C
XUMUEH, MPOTHO3UPOBAHUSA, aHaIM3a M OLEHKM C IO3HLMKM DKOJIOIMYECKON
0€30macHOCTH TOCIIEICTBUI OBITOBOM M MPOM3BOJCTBEHHOW JEATEILHOCTU YEIOBEKA,
CBSI3aHHOW C XMMHUYECKUM IPOU3BOJCTBOM, HCIOJIb30BAaHUEM U TMepepaboTKOM
BEILIECTB;



o yriyOJeHue NpeCTaBICHUI O HAyUYHbIX METO/AaX O3HAHUS, HEOOXOJUMBIX IS
puoOpETEeHUs] YMEHUM OPUEHTUPOBATHCSA B MUPE BEILIECTB U OOBSICHEHHS] XUMHUECKUX
SBJICHUI, UMEIOIIUX MECTO B MPUPO/IE, B MPAKTUUECKOMN JEATEIHHOCTH U TTOBCETHEBHOM
KU3HU.

B mnnane peanuzaiuu mepBOOYEPENIHBIX BOCHHUTATENBHBIX M PA3BUBAIOIINX
GYHKIMI 1ETOCTHOM CHCTEMBI CpeJHEro oOmero oOpa3oBaHUS NpPH HU3YyUYECHUH
npeaMera «XUMHUS» Ha YIIIYyOJIEHHOM ypOBHE OCOOYIO aKTyaJIbHOCTh MPHOOPETAIOT
TaKue LEeIN U 33/1a4H, KakK:

e BOCHHUTaHUE YOEXKJIEHHOCTU B MO3HABAEMOCTH SIBIICHUM MPUPOJBI, YBAKEHUS K
MpoLIeCCy TBOPYECTBA B O0JIACTU TEOPETUUYECKUX M MPUKIAAHBIX HCCIEIOBAaHUN B
XUMHH, (HOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKU;

e pa3BUTHE MOTHBAlUM K OOYYEHHUIO W TIO3HAHMUIO, CIIOCOOHOCTEM K
CAaMOKOHTPOJIIO U CaMOBOCIIMTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX
IICHHOCTEI;

e pa3BUTHUE TIO3HABATENIPHBIX MHTEPECOB, HHTEIUICKTYAJIbHBIX U TBOPUECKUX
criocoOHocTel oOywaronuxcsi, GOpMUPOBAHUE y HUX CO3HATEIBHOTO OTHOLICHUS K
caM0O0pa30BaHUI0 M HENPEPHIBHOMY OOpa30BaHMIO KaK YCJIOBHUIO YCHEIIHOMN
MpoeCCHOHATBHON U OOIIECTBEHHON NESITEIHbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U MTOTPEOHOCTHU B 3JJ0POBOM 00pa3e KU3HU;

o (opmupoBaHUe YMEHHUI 1 HABBIKOB Pa3yMHOTO MTPUPOAOIIOIH30BAHUS, PA3BUTHE
AKOJIOTMUECKOM  KYJIbTYpbl, INpPUOOpETEHUE  OMmbITa  OOLIECTBEHHO-NOJIE3HOMN
AKOJIOTMYECKON TSI TETbHOCTH.

MECTO YYEBHOI'O IIPEIMETA «XUMMUA»

OOG1iee YMCIO YacoB, MPEIYCMOTPEHHBIX JJIsl U3YyUYCHUS] XUMHUU Ha YIITyOJICHHOM
YpOBHE cpeHero obmero oopa3oBanus, coctasiser 204 yacos: B 10 kimacce — 102 yaca
(3 gaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeJemio).

COAEPKXAHUE OBYUYEHUSA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBBI OPraHU4YeCKON XMMHUM.

[IpenMer u 3HaUeHUE OpPraHUYECKOW XUMHUH, MPEICTaBICHHE O MHOrooOpasuu
OPraHUYECKUX COCAMHEHH.

DJEeKTPOHHOE CTPOEHHUE aToMa YIiepoia: OCHOBHOE U BO30YKIEHHOE COCTOSHHUS.
BasieHTHBIE BO3MOYKHOCTH aToMa yriepoaa. XHUMHYECKas CBSI3b B OPraHUYECKUX
coenMHeHusAX. Tumpl THOpUIM3alMM aTOMHBIX opOuTaliel yriaepoaa. MexaHU3MBI
0o0pa3oBaHusi KOBAJIEHTHOM CBA3M (OOMEHHBIM M JOHOPHO-aKUENTOPHBIN). THIIbI
NEePeKPBhIBAHUS aTOMHBIX opOuTanei, o- u m-cBsi3u. OauHapHasi, 1BOMHAs M TpOWHas
cBsa3b. CriocoObl pa3pbiBa CBsA3€il B MOJIEKYyJlaX OpraHudeckux BemiecTB. [loHarue o
CBOOOJIHOM pajiKaie, Hykjaeoduie u dJeKTpodue.

Teopust cTpoeHns opraHudeckux coenuHeHud A.M. bytinepoBa U COBpeMEHHbIE
MIPEACTABICHUSI O CTPYKTYpPE MOJEKYJ. 3HAUYEHHWE TEOPUM CTPOEHUS OPraHUYECKHUX
coenvHeHUN. MouekynsipHble M CTPYKTypHble (opmyibl. CTpyKTypHBIE (QOPMYIIBI
pa3aMyYHBIX BHJOB: pa3BEpHyTas, COKpall€HHas, ckeieTHas. M3omepus. Bunbl



U30MEPHUH: CTPYKTYpHas, MPOCTPAaHCTBEHHAs. DJIEKTPOHHBbIE 3(PPEKThl B MOJIEKYJaxX
OpPraHNYECKHX COCTUHEHNN (MHIyKTHUBHBINA 1 ME30MEPHBIH 3 (EKTHI).

[IpencraBnenue o kiaccuuKaly oOpraHUYeckux BemiecTB. [loHsTHe o
dbynkuonaneHoil rpynmne. ['omonorus. ['omonornueckue psnapl. CucreMatrnyeckas
HoMeHKIatypa opranudeckux coenuuennit (IUPAC) u TpuBHanbHbIE Ha3BaHUS
OTAENBHBIX MPEACTABUTENIEH.

Oco0OeHHOCTH ¥ KJaccU(UKAIMs OpraHMYecKuX peakuuid. OKHUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMH B OPraHUYECKON XUMUMU.

OKClepUMEHTaIbHbIE METO/Ibl V3YYCHUS BEIIIECTB u ux
IpEeBpallleHUuH: 03HAKOMIJIEHHE C 00pa3liaMy OpraHWYeCKUX BEUIECTB U MaTepUaliaMH Ha
UX OCHOBE, OIBITHI IO IPEBPALICHUIO OPTraHWYECKUX BEILIECTB IPU HarpeBaHUU
(mnaBneHue, OOYIJIMBAaHWE M TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJEKYI
OpraHMYECKHX BELIECTB.

YriieBogopoabl.

Ankanbl. ['omoniorndeckuid psj ankaHoB, oOmias Qgopmysia, HOMEHKIATypa M
M30MepHs. DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY] alKaHOB, Sp°-
ruOpuan3ausi aTOMHBIX oOpOuTalield yriepona, o©-cBs3b. Dusmyeckue CBOICTBa
AJIKAHOB.

XVWMUYECKHE CBOMCTBA aJIKAHOB: pEaKlUMM 3aMElICHMs, H30MepU3alui,
JNETUJIpUPOBaHUs, LMKIN3ALUU, MHUPOJIM3a, KpekuHra, ropenus. IlpencraBienue o
MEXaHU3ME PEAKIUN PaJUKAIbHOIO 3aMELICHUS.

Haxoxzaenue B npupoae. CriocoObl MOITy4eHHs U IPUMEHEHUE aJIKaHOB.

[Muknoankansl. OOmas ¢opmyna, HoMeHKIaTypa W uzomepus. OcoOeHHOCTH
CTPOEHUSI U XMMHUYECKHX CBOMCTB MalbIX (I[UKJIONPOTMAH, UKIOOYTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, LUKIIOTEKCaH) MUKIoalkaHoB. CrocoObl MONMYYeHUS U MPUMEHEHHE
LIMKJIOAJKAHOB.

Ankensl. ['oMonoruueckuii psjx ajakeHoB, oOmas (opMyrna, HOMEHKIATYpa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AIKEHOB, SP2-TMOPUIM3ALU
aTOMHBIX opOuTanel yrieposaa, 6- U n-cBa3u. CTpyKTypHas U reoMeTrpuyeckas (Iuc-
TpaHc-) uzomepusi. Guznueckrue CBONCTBA aTKeHOB. XMMUYECKUE CBOMCTBA: PEAKIIMHU
MPUCOECIUHEHUS, 3aMEILICHHS] B O-TI0JI0KEHUE MPU JBOMHOM CBS3H, MOJUMEPU3ALNU U
okucienus. lIpasmio MapkoBHukoBa. KauecTBeHHbIE peakUMU Ha JBOMHYIO CBS3b.
CriocoObl Moy4eHus: ¥ MPUMEHEHUE aJIKEHOB.

AJKaMEeHBI. Knaccudukanus aJIKaIMEeHOB (conpspxEHHBIE,
U30JIMPOBAHHBIC, KyMyauposanusie). (OCOOCHHOCTH JIIEKTPOHHOTO CTPOCHUS U
XMMHYECKHX CBOWCTB CONPSDKEHHBIX AuEHOB, 1,2- wu 1,4-mpucoenvHeHue.
[Tonumepu3zanust CcONpsDKEHHBIX  UEHOB. CrnocoObl TMONMyYeHUS U TMPUMEHEHHE
aJIKaJIUEHOB.

Anxunbl. ['oMonorudeckuii psij aakuHOB, oOmias ¢opMyia, HOMEHKIATypa U
U30MepHs. ODJEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKWHOB, Sp-
ruOpuan3anusi aTOMHBIX opOutaneil yriepoaa. Pusznyeckue CBOWCTBA aAJTKUHOB.
XUMHYECKHE CBOMCTBA: pEaKIMU MPUCOCIUHEHHMS, TUMEpU3alluu U TpUMEpHU3alluH,
okucienus. KucinoTHele CBONCTBA alIKWHOB, MMEIOUIMX KOHIEBYIO TPOMHYIO CBSA3b.
KauecTBeHHbIe peakunu Ha TPOHHYIO CBsA3b. CHOCOOBI MONYYEHUS M MPUMEHEHUE
AJIIKUHOB.

ApomaTHueckue yrieBoJopos! (apeHsl). 'omonoruueckuii psii apeHoB, o01mas
dbopMyna, HOMEHKIATypa U U30MEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI OeH30J1a. DU3nYecKre CBOMCTBA apeHOB. XMMHUYECKHUE CBOMCTBA OC€H30J1a U
€ro TOMOJIOTOB: PEaKIUU 3aMElICHHs B OCH30JbHOM KOJBIE U YIJIEBOJOPOIHOM
paaukaie, peakliui MpUCOeMHEHUS, OKHCIIEHnEe TroMosioroB 6ensona. [Ipencrapnenue




00 OpHEHTHpPYIOLIEM JEHCTBUM 3aMecTuTesled B OEH30JbHOM KOJIBLIE Ha IMpUMeEpe
AKUIIBHBIX PAJUKAIOB, KapOOKCHMIBHON, TUAPOKCHUIBHON, aMHHO- U HUTPOTPYIIIIH,
aToMOB rajoreHoB. OCOOEHHOCTH XMMMUYECKUX CBOMCTB ctuposa. [lonumepusarus
ctuposia. CrnocoObl MOJIydeHuUs U IPUMEHEHNE apOMAaTUYECKUX YTIeBOJOPOIOB.

[Tpuponssiii ra3. [lonytHeie HedTsaHble ra3zpl. HedTh n €€ mpoucxoxaeHue.
KameHHbIN yronb M HpOAyKTHl ero nepepadotku. CrocoObl mepepadoTKu HEPTH:
NEPEeroHka, KPEeKUHI (TepMUYECKHH, KaTaJUTHYECKui), pUDOPMUHT, MHPOJIU3.
[TponykTel epepabOTKU HEPTH, UX TPUMEHEHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTndeckas CBsA3b MEXAY Pa3INYHBIMU KJIACCAMH YIJIEBOIOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJIOrEHIIPOM3BOAHBIX  YIJIEBOJOPOAOB. Peakuun
3aMelleHuUs rajoreHa Ha
TUAPOKCOTPYIIITY, HUTPOTPYIILY, IUaHOTPYIIY, aMUHOTPYIIITY. [evictBue Ha
raJOr€HIIPOM3BOHBIE BOJHOIO M CIHPTOBOTIO pacTBopa wiEnoud. B3ammonencraue
JUTAJIOTEHAJIKAaHOB € MarHueM Hu LHUHKOM. [loHsATHE 0 MeTaioOpraHMYecKux
coelMHeHusAX. Vcrob30BaHUE raJIoreHIpOU3BOAHBIX YTIIEBOAOPOIOB B OBITY, TEXHUKE
Y IIPY CUHTE3€ OPTAHUYECKUX BEIECTB.

OKCIEPUMEHTAIbHbIE METO/IbI M3YUYEHHUS BEIIECTB U UX NPEBPALICHUN: U3YUCHHE
($U3NYECKUX CBOMCTB YIJIEBOJOPOJIOB (PacTBOPUMOCTh), KadE€CTBEHHBIX peaKLuit
YTJIEBOJOPOJOB Pa3IUYHbIX KJAcCOB (0OeclBeUrBaHHE OPOMHOM WJIM MOJIHOM BOJBI,
pacTBOpa epMaHraHara Kajius, B3aUMOJICUCTBUE alleTUIEHA C aMMHAYHBIM PaCTBOPOM
okcuna cepebpa(l)), kadecTBeHHOe OOHapyXeHHE YIiepoAa M BoJOpoJa B
OpPraHMYEeCKUX BEIIECTBAX, IIOJYyYCHHE OTHJIEHA W U3YYEHUE €ro CBOWCTB,
o3HakomiieHne ¢ kosutekuusmMu «Hedts» u «Yromp», ¢ oOpa3mamu miaactmacc,
KaydyKOB M  pE€3HMHbl,  MOJEIMPOBAaHHE  MOJIEKYJ]  YIJIEBOAOPOJOB U
raJIOT€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucaopoacoaep:kamme opraannyecKue coeJMHEHUS.

[IpenenbHble OqHOATOMHBIE CIUPTHL. CTpOEHUE MOJIEKY] (Ha IpUMEpPEe METaHOoJIa
u sTaHona). ['omonmornueckuil psia, oOuiast Gopmyna, u3omMepus, HOMEHKIATypa U
knaccupukanus. Puznyeckue CBONCTBA MPEIEIbHBIX OAHOATOMHBIX CIHPTOB.
Bonopoansie cBA3M MEXKIY MOJEKYJaMH CHUPTOB. XUMHUUYECKHUE CBOMCTBA: PEAKIIMU
3aMeIeHus, JETuJpaTalii, OKHCIEHHUS, B3aUMOJEHCTBHE C OpPraHUYECKUMH U
HEOpraHMYECKUMHM KHUciIoTaMH. KadecTBeHHass peakuuss HAa OJHOATOMHBIE CHUPTHI.
JleiicTBue 3TaHONla M METAaHOJA Ha OpraHu3M uenoBeka. CrocoObl TMOJTy4dyeHUs |
IIPUMEHEHHUE OJHOATOMHBIX CIIUPTOB.

[Ipocteie 3dupsl, HOMEHKIAaTypa B u3oMepus. OCoOEHHOCTH (U3UYECKUX H
XUMHYECKUX CBOWCTB.

MHOroatoMHble CHOUPTBI — OTWICHIVIMKOJNb W TIIHLEpUH. Dusnueckue u
XMMHYECKHE CBOWCTBA: PEaKIMM 3aMELICHUs, B3aUMOJECHCTBUE C OPraHMYECKUMH U
HEOPraHWYECKMMHM  KHCIOTAMM, KAayeCTBEHHAas peakuus Ha  MHOIOaTOMHBIE
criupthl. [IpencraBnenue 0 MEXaHU3ME peaxuuii HYKJI€O(UITBEHOTO
3amelenus. JleiictBue Ha opranus3m yesnoBeka. CrocoObl MONYyYeHHs] U PUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJIEKYINBl, B3aMMHOE BIMSHUE THUJIPOKCOTPYNIBI H
o6enzonpHOrO siapa. Pusmueckue cBoiicTBa (eHoma. OCOOCHHOCTH XUMHUUYECKHX
cBoiicTB (penomna. KauectBennnie peakunu Ha penon. TokcnuHocTh penona. CriocoOs!
noJay4yeHus U npuMeHeHue penona. denonpopmanbaeruiyHas cMoia.

KapOoHunbHble COETUHEHUS! — albAETUIbl U KETOHbl. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIbHOW Tpynmbl. ['oMojornyeckue psAabl aidbJAETUAOB U KETOHOB, O0IIas
dopmyna, n3oMepHsi 1 HOMEHKIIaTypa. Ou3nueckre CBOMCTBA albJETU0OB H KETOHOB.
XHUMHUYECKHE CBOMCTBA AJIbIETUAOB U KETOHOB: peaKkuu nprucoequHeHus. OKHUcIIeHne




aJbJIETU/IOB, KAayeCTBEHHbIE peakiuu Ha anpaeruabl. CrnocoObl TMOJydyeHUs W
IPUMEHEHHE aJIbJETUI0B U KETOHOB.

OnHOOCHOBHBIE TIpeJiebHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KHCIOT. M3oMepusi u HOMeHKIaTypa. Pusznueckue CBOWCTBA
OJIHOOCHOBHBIX MpEENbHbIX KapOOHOBBIX KHUCIOT. BOmOpOIHBIE CBSA3M MEXIY
MOJIEKYJIaMH KapOOHOBBIX KHCIIOT. XUMHUYECKHE CBOMCTBA: KHUCJIOTHBIE CBOWCTBA,
peakuus dSTepudUKalNUM, pEaKUUd C YYacTUEeM YIIIEBOAOPOJIHOIO pajauKala.
Oco0eHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHI. [IOHATHE O MPOU3BOJHBIX KapOOHOBBIX
KHUCIIOT — CJIOXKHBIX 3pupax. MHoroo0pasue KapOOHOBBIX KuCIOT. OCOOEHHOCTH
CBOMCTB HEMpENCNbHBIX M apOMATUYECKUX KapOOHOBBIX KHCJIOT, AUKAPOOHOBBIX
KHUCJIOT, THJIPOKCUKApOOHOBBIX KUCIOT. [IpencraBuresny BICHINX KapOOHOBBIX KHCIIOT:
CTEapUHOBas, MaJbMUTUHOBAs, OJEUHOBAS, JUHONIEBAS,  JUHOJIEHOBAS KUCIOTHI.
CriocoObl Moy4eHus! U MpUMEHEHUE KapOOHOBBIX KUCIOT.

Cnoxuble >¢upbl. ['omonmoruueckuid psia, obmas ¢opMyna, H30MEpUS U
HOMEHKJaTypa. DU3ndecKue 1 XUMUYECKUE CBOMCTBA: THIPOJIN3 B KUCIIOW U IIETOYHOMN
cpene.

Kupswl. Ctpoenue, pusndeckue U XMMHUYECKHE CBONCTBA >KUPOB: THAPOJIH3 B
KUCTIOW W 1menouHoit cpeae. OcoOEHHOCTH CBOWCTB YKHPOB, COAEPKAIIMX OCTATKH
HEMpeAeTbHBIX KUPHBIX KUCIOT. JKUpPHI B IPUPOJIE.

MBpbI1a KaK coM BBICIINX KapOOHOBBIX KHCIIOT, UX MOFOIIIEE JICHCTBHUE.

OO6mas xapakrepucThKa yriaeBoaoB. Kimaccudukaius yrieBogoB (MOHO-, AH- H
MOJICaXapHU/IbI). MoHocaxapu/ibl: [JIIOKO3a,
bpykTo3a, rasiakTo3a, pudo3a, ne3okcupruoo3a. Duznyueckre CBOMCTBA U HAX0XKICHHE B
npupoge. PotocuHTe3. XHMHYECKHE CBOMCTBA IUIFOKO3bl: PEAKIUUA C Y4YaCTHUEM
CHUPTOBBIX M QJIbJECTUAHONW TPYII, COUPTOBOE U MOJOYHOKHUCIOE OpOKEeHHE.
[IprmeHeHue IrIoKo3bl, €€ 3HaU€HUE B )KU3HENEATEIbHOCTH Oprannsma. Jlucaxapusl:
caxapo3a, MalbTO3a U JaKTo3a. BoccTaHaBiMBarolie M HEBOCCTAaHABIMBAIOLIUE
nucaxapuabl. I'maponus nucaxapuaoB. HaxokneHwe B HpUpojie M NPUMEHEHHE.
[Tonucaxapuapl: Kpaxmai, TJIMKOreH | ueuiono3a. CTpoeHHe MaKpOoMOJIEKYI
Kpaxmalia, IIIMKOTe€Ha M LEeUIi0N103bl. PU3nyecKkue CBOMCTBA Kpaxmaia U LEJUTH0JI03bI.
XHUMHYECKHE CBOICTBAa Kpaxmayia: THAPOIU3, KAYECTBEHHAsl pPEaklus C HOJOM.
XUMHUYECKHE CBOWCTBA LEJUIIOJO3BI: THUAPOIU3, TOJydeHHUE 3(PUPOB ILEIUIIONO3BI.
[TonsiTve 00 NCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).

OKclepuMeHTalbHbIE METO/IbI U3YUYCHUS BEIIIECTB u ux
[IpEBpAIICHUI: PACTBOPUMOCTh Pa3IUYHBIX CIIUPTOB B BOJIE, B3AMMO/ICUCTBUE ATAHOJIA
C HATpueM, OKHCIEHUE 3TUJIOBOTO CIHUPTa B ajibJETU] Ha pPACKAIEHHOM MeIHOMN
NPOBOJIOKE, OKHUCIEHHWE ATWJIOBOIO CHUPTA JUXpPOMaTOM Kajus (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJAEOMATEPUANIOB), KAauECTBEHHbIE PEAKIMM Ha aJdbJeruabl (C
ruzpokcugoM auammuacepedpa(l) u ruapoxkcunom menu(ll)), peakiust raumepruHa c
ruapokcuaom Menu(ll), Xxumuueckue CBOWCTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMO/JICHCTBUE pacTBOpa IIIOKO3bl ¢ ruapokcugom menu(ll), BzaumopeiicTBue
KpaxMmajga C HMOJIOM, PEIICHHUE HKCIEPUMEHTAIbHBIX 3a7ady mo Temam «ChnupTtel u
denomnby, «KapOoHoBbIe KUCTOTHI. CHOXKHBIE 3(DUPBD».

A3oTcoaepikalye OpraHnyecKue coeJHHEeHMs.

AMUHBI — OpraHMYecKHe TPOUW3BOAHBICE aMMuaka. Kiaccudukanus amMHHOB:
anmudaruueckue U apoMaTHIECKHe; MEPBUYHBIC, BTOPUYHbBIE U TpeTuuHbie. CTpOCHHE
MOJIeKyJ, oOmas ¢opMyna, M30MepHsi, HOMEHKJIaTypa W (U3MUECKHe CBOMICTBA.
XUMHUYECKOE CBOMCTBA all(PaTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA, aJIKUIIMPOBaHUE,
B3aUMOJICIICTBUE MEPBUYHBIX AMUHOB C a30TUCTON KUCIO0TON. COoNM alKuiIaMMOHUS.




AHNIMH — NIPEACTABUTENIbL AMUHOB apOMAaTHYECKOro psfa. CTpoeHUe aHUIIMHA.
B3aumHoe BiMsiHHME TpyIl aTOMOB B MoJieKyJle aHWIMHA. OCOOEHHOCTH XUMUYECKUX
cBoiicTB aHmnMHa. KauyecTBeHHble peakuuu Ha aHwiIuH. CrocoObl MOJIy4eHHUS U
npuMeHeHue anudarnyeckux aMuHoB. [lomyyeHue aHminHa U3 HUTPOOEH3071a.

Amunokucnotsl. HomeHnknarypa u usomepusa. OTIeNnbHbIE NPEICTABUTEIN (.-
AMUHOKHCJIOT: TJIMUMH, aJaHuH. OU3ndYecKkre CBOMCTBA aMHUHOKHMCIOT. XUMHUYECKHE
CBOMCTBa AaMHUHOKHCIOT Kak aM(pOTEpHBIX OPraHUYECKUX COEAMHEHUH, peakuus
NOJUKOHJIEHCAlluK, OOpa3oBaHUWE NENTUIHOW CBsA3U. buosorndyeckoe 3HadeHHe
aMUHOKHUCJIOT. CUHTE3 U THIPOJIU3 MENTUIOB.

benkn kak mnpuponnele noguMepsl. llepBuuHas, BTOpHYHAs W TpPETHYHAs
CTpyKTypa OenkoB. XHUMHUYECKHE CBOMCTBa OEJIKOB: THIPOIM3, JEHATypalus,
KaueCTBEHHBIC PEaKIMU Ha OCJIKU.

OKClepUMEHTaIbHbIE METO/IBI W3YYEHUS BELIECTB u ux
IpEeBpallleHUI: pacTBOpeHHE OENKOB B BOJE, ACHATypalus OeJIKOB IpU HArpeBaHUH,
LBETHbIE pEaKUUMU Ha OEJIKH, pEIIEHUWE SKCIEPUMEHTAJIBHBIX 3a7a4 10 TeMam
«A30TConepxKalme OpraHNYeCcKue coeauHeHus» U «Pacmo3HaBaHue OpraHMYECKHUX
COEJIMHEHUIY.

BbicOKOMOJIEKYJISIPHBIC COCAUHEHHSA.

OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEIMHEHUN: MOHOMED,
MIOJINMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIUMEPHU3ALMH, CPEIHAS MOJICKYJIIpHAs
Macca. (OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAVUHEHMM —
MOJIMMEPU3ALINS U ITOJTUKOHCHCALIHS.

[Tonumepnsie  Matepuanbl. [lmactmaccsl  (HOMMATHIIEH,  MOJUIPOIUJIEH,
HNOJUBUHWIXJIOPUA,  IMOJUCTHPOJN,  MOJMMETWIMETAKpWIaT,  MOJMKapOOHATHI,
HNoJIMATUICHTEepeTanaT). Y TUIN3aus U epepadboTKa IIacTHKa.

DnacToMepsl: HaTypajibHBIM KaydyK, CUHTETUYECKUE Kaydykd (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, U30IPEHOBBIN) U CUIMKOHBI. Pe3nna.

Bosiokna: HaTypasibHbBIe (XJIONOK, LIEPCTh, MIENK), MCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KallPOH U JIaBCaH).

[Tonumeps! crnenuanbHOrO HazHauyeHus: (TedIoH, KeBiap, AJIEKTPONPOBOASIINE
HOJIMMEpPBI, OMOpa3iaraeMble MOJIUMEpHI).

OKClepUMEHTaIbHbIE METO/IbI U3YYECHUS BELIECTB u ux
IpEeBpaIlleHUI: 03HAKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, KaydyKOB, pELIEHNE 3KCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «Pacno3HaBanue
IJIACTMACC U BOJIOKOH».

Pacuérnble 3a1aumn.

Haxoxzaenne MoyieKynsipHOW (OpMYyNbl OPraHMYECKOrO COEOUHEHUs IO
MacCOBBIM JOJSIM 3JIEMEHTOB, BXOJSAIIMX B €r0 COCTaB, HAX0XKJIEHHUE MOJEKYJISPHON
(dopMysIBl OPraHUYECKOTO0 COEAMHEHHUs 1Mo Macce (00bEMY) MPOIYKTOB CrOpaHUs, 1O
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB pEAKUMH W/WIM HUCXOAHBIX
BELIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (POPMYIIbI OPraHMYECKOro BEIIecTBa Ha OCHOBE
ero XMMHUYECKHX CBOMCTB WJIHM CIIOCOOOB IONYYEHHUs, ONpeNeieHHE IOJIU BBIXOJA
MIPOJIYKTA PEAKIUU OT TEOPETUYECKHA BO3MOXKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanu3zanus MeXnpeaMeTHbIX CBSI3€H NPU U3YYEHHHM OpraHu4eckor xumuu B 10
KJIACCE OCYIIECTBIISIETCS YEpPE3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTHM, TaK U MOHATUN, IPUHATHIX B OTJIEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO
UKJIA.




OO0mue ecTecTBEHHO-HAy4YHbIE TOHATHA: SIBJICHHE, HAY4YHBIA (akT, TMIoTes’a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kilaccupukaus, HaOMOICHUE, HU3MEPEHUE,
HKCIIEPUMEHT, MOJIEb, MOJICIIUPOBAHHUE.

®usuka: Marepus, aroM, DOJEKTPOH, IPOTOH, HEWTPOH, MOJIEKYIa,
APHEPreTHUUECKUN ypOBEHb, BEIIECTBO, TE€I0, 00bEM, arperaTHOe COCTOSTHUE BEIECTBA,
dbu3nYecKre BEIMUMHBI, CAMHUIBI H3MEPEHUS, CKOPOCTh, YHEPTHSI, Macca.

buonorus:  kierka, oOpraHumsM, 9SKOocucTeMa, Ouocdepa, MeTabOIU3M,
HACJIE/ICTBEHHOCTh, aBTOTPO(HBIH U TeTepoTpOdHBI THUI TNUTaHUSA, OpOKEHHUE,
dboTocuHTE3, ABIXaHUE, OCIKU, YTIIEBOIbI, )KUPbI, HYKIIEMHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpacdus: mone3nbie UCKOMAaEMbIE, TOILUIHBO.

TexHoJorHs: MUILEBbIE TPOAYKTHI, OCHOBBI PAallMOHAIBHOTO MUTAHUS, MOIOIIHE
Cpe/CTBa, MaTEpPHAIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBILIASA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBBI XMMMH.

AtoM. CocTaB aTOMHBIX sifep. XuMuUueckuil sneMeHT. M3orombl. CrpoeHue
AIIEKTPOHHBIX O000JOYEK aTOMOB, KBAHTOBBIE 4YHCIIa. DHEPreTUYECKUE YPOBHHU U
HOJAYpOBHH. ATOMHBIC opOuTanu. Kiaccudukanms XUMUYECKUX IIEMEHTOB (s-, p-, d-,
f-onementrr). Pacnpenernenue SIEKTPOHOB MO aTOMHBIM OPOHMTASM. DJICKTPOHHBIC
KOH(UTypaluu aTOMOB 3JIEMEHTOB IEPBOrO—4E€TBEPTOrO MEPUOJOB B OCHOBHOM M
BO30YKIEHHOM COCTOSIHUH, AJIEKTPOHHBIE KOH(UTrypanuu VIOHOB.
DIIEKTPOOTPULIATEIBHOCTD.

[lepuonnueckuii 3akoH u llepuoguyeckas cucTeMa XUMHUYECKUX DSJIEMEHTOB
.. MenneneeBa. CBsi3pb NEPUOAMYECKOro 3akoHa M Ileprogmyeckoil CUCTEMBI
XUMHYECKHUX 3JIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX
BEIIECTB [0 TIpynmaM M IepuojaM. 3HAYECHHE IEPUOJMYECKOTO  3aKOHA
.. Menneneena.

Xumuueckass CBA3b. Buapl XMMHUYECKOM CBSI3M: KOBAJICHTHAs, HWOHHAs,
MeTalindeckas. MexaHu3mbl  00pa3oBaHUs KOBaJEHTHOW CBS3U: OOMEHHBIH
U JIOHOPHO-aKIIENTOPHBINA. DHEPTUs U JJMHA CBS3U. [loJsIpHOCTH, HApPaBIEHHOCTh U
HAChIIIAEMOCTh ~ KOBAJICHTHOW  cBsizM. KpaTtHeie cBsA3u. Bogopongnas  cBs3b.
MexMoneKyasIpHbIEe B3aUMOICHCTBUS.

BaneHTHOCTP M BaJCHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbl MOJIEKYJ C UX T€OMETPUYECKUM CTPOEHHEM (Ha NpUMEpe COECTUHEHUM
AJIEMEHTOB BTOPOTO MEPHUOJIA).

[TpencraBneHne O KOMILIEKCHBIX cOoelIMHEHHAX. COCTaB KOMIUIEKCHOTO HOHA!
KOMILIEKCOOOpa3oBaTellb, JUraH Ibl. 3HAUEHHE KOMIUIEKCHbIX coequHeHul. [lonarue o
KOOPAMHAIIMOHHON XUMHH.

BemecrBa ~ MOJEKYJIIpHOIO M HEMOJIEKYJSIPHOTO  CTpPO€HHMs.  THIIbI
KPUCTANTMYECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[lonsiTne o aucnepcHbIXx cucrteMax. MctuHHbIE pacTBOpbI. [IpencraBinenune o
KOJUTOMIHBIX pacTBopax. CrocoObl BhIpaKEHUs KOHIIGHTPAIIMU PACTBOPOB: MaccoBas
JIOJISl BELIECTBA B PACTBOPE, MOJISIPHAS KOHLIEHTpauusi. HachllieHHbIE 1 HEHACBIILICHHBIE
pacTBOpPBL, paCTBOPUMOCTh. Kpucramioruaparst.

Knaccudukanuss m HOMEHKIAaTypa HEOPraHMYECKHUX BeEIleCTB. TpuBHAIbHBIC
HAa3BAHUS OTAECIBHBIX IIPEACTaBUTENICH HEOPTAHUYECKUX BELIECTB.



Knaccupukanuss XUMHUYECKUX pEakIuid B HEOPraHWYECKOM U OpraHuYecKou
XUMHUU. 3aKOH COXPAHEHHUsSI MAcChl BEILECTB; 3aKOH COXPAHEHHUS U MPEBPAILICHUS
SHEPruu TMpPH XUMHUYECKHX peakuusx. TeruioBble 3((EKThl XUMUYECKUX PEaKIU.
TepmoxuMHuecKkue ypaBHEHUS.

CKOpOCTh XHMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB.
I'oMOreHHsbIe ¥ reTeporeHHble peakuu. Karanns u kataau3aTopsl.

OOpatuMble U HeoOpaTHMblE peakIHh. XuUMHU4Yeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOrO0 paBHOBeCUS. DaKTOphl, BIUSIONIME HA IOJIOKEHHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JABICHUE W KOHIICHTPAIIMU BEIIECTB, yYaCTBYIOIIUX B
peakuuu. [Tpunmun Jle [larense.

OnektponuTnyeckas auccounanus. CuibHbIe U clladble 31eKTPOoIuThl. CTeneHb
mucconnanuu. Cpena BOJHBIX PAacTBOPOB: KHUCIIOTHasl, HEUTpanbHasl, IIEJIOYHAs.
Bonopoansiit mokazarens (pH) pactBopa. ['maponus coneit. Peakiiuu nonHoro oomeHa.

OKHUCIHUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CteneHb okuciaeHus. OKUCIUTENb
M BOCCTaHOBHUTENb. [Ipomecchl OKHUCIEHHS MW BOCCTAaHOBJICHMS. Baxuenmne
OKHCITUTEIN W BOCCTAHOBUTEIU. MeTOJ »dIEKTPOHHOrO OamaHca. ODIJIEKTPOJIU3
pPacTBOPOB U PacIlIaBOB BEIIECTB.

OKCIIEPUMEHTAJIbHbIE METO/Ibl U3YYEHUS BEIIECTB u ux
IPEBPAIEHUN: pa3IoOkKEHHNE MEPOKCHIA BOJOpPOJAa B MPHUCYTCTBUU KaTalud3aTropa,
MOJICJIM KPUCTAJUIMYECKUX PEHIETOK, MPOBEJACHUE peaKIuid HMOHHOro OOMEHa,
ONpEeNIeNICHNE Cpelbl PACTBOPOB C TOMOILIBI) HHIWKATOPOB, W3yUYECHHE BIUSHUS
pa3IuYHBIX (AKTOPOB HA CKOPOCTh XMMUYECKOU PEAKIIUU U TIOJIOKEHNE XUMHUUECKOTO
paBHOBECHS.

Heoprannueckasi xumusi.

[Tonoxxenue HemertamnoB B llepuoguyeckoil cucTeMe XMMHUYECKHUX 3JIEMEHTOB
.. MengeneeBa M OCOOCHHOCTH CTPOEHUS HX aToMOB. (DU3MYECKHE CBOWCTBA
HEMETAJUIOB. AJUIOTPONHS HEMETAJJIOB (Ha MpUMEpe KHUCIOpoja, cephl, Gocdopa u
yIiIeposia).

Bonopon. Ilonydenuwe, Qusznueckue W XHUMHUECKHE CBONCTBA: PEAKIMU C
METAJUJIaMU W HEMETaJlJlaMHU, BOCCTAHOBHUTEJIbHbIE CBOMCTBA. | 'mapunbl. TonauBHBIE
AJIEMEHTHI.

['anorensl. Haxoxmenue B mpHpoje, CHOCOOBI TMONy4YeHHSs, (U3HUECKHE H
XUMHUYEcKHe cBoiicTBa. [amoreHoBojgoponabl. BaxHeilmme KUCIOpOACOaEpKalne
coelMHeHus1 rajoreHoB. JlabopaTopHble U TPOMBINIJIEHHBIE CIOCOOBI IMONTYYEHHS
rajoreHoB. Il [puMeHeHne rajJoreHoB U UX COETMHEHUN.

Kucnopon, o3oH. JlaGopaTopHble U TPOMBINIJIEHHBIE CIOCOOBI TOTYYEHUS
kuciopoja. Pusndeckre 1 XMMUYECKHE CBOMCTBA M TPUMEHEHHUE KUCIOPO/Ia U O30HA.
Okcuapl ¥ IEPOKCU/IBI.

Cepa. Haxoxenue B mpupojie, CriocoObl oMydeHus, GU3NICCKUE U XUMUICCKHEC
cBorictBa. CepoBoaopo, cyabduasl. Oxcun cepoi(IV), okcup cepri(VI). CepHuctas u
cepHasi KMUCIOTHl U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpumeHeHue
CephI U €€ COETMHECHU M.

A3ot. Haxoxxenue B mpupoe, Crnocoobl MoyueHus, GU3nIecKrue U XUMUYECKUE
cBoMcTBa. AMMHaK, HUTPUAbl. OKCUABI a30Ta. A30THUCTast U a30THAs KUCIOTHI U HX
con. OCOOEHHOCTH CBOWCTB a30THOU KUCIOTHI. [IprMeHenune a30Ta 1 ero COeTuHEHH.
A3OTHBIE YIOOpEHHUS.

®ochop. Haxoxnaenue B mnpupoae, CHocoObl TMONMy4YeHUs, (PUIHUYECKHUE U
xumuueckue cBorictBa. @ochuasl u pochun. Oxcuasl pochopa, hochopHas kucaora
u e€ conu. [Ipumenenune pochopa u ero coenunenuii. Pochopusie yanoopeHus.




VYrnepon, HaxoXAeHUE B pUpojie. AJTOTponHble MoAupuKkanuu. Guznyeckue u
XUMHUYECKHE CBOMCTBA MPOCTBIX BEIIECTB, O0pa30BaHHbIX YyriepoaoM. Oxcup
yraepoaa(ll), okcun yrnepoga(IV), yronpHas kuciaotra U €€ coid. AKTUBHPOBAHHBIN
yroisb, ancopomus. Oymepensl, rpadeH, yriaepoanble HaHOTPYOku. I[IpumeHeHue
IPOCTBIX BEUIECTB, 00PAa30BaHHBIX YIJIEPOJIOM, U €0 COETUHEHU.

Kpemuuii. Haxoxnenue B mnpupoje, crnocoObl MOIydyeHus, (U3Mdeckue u
xumuueckre cporictBa. Oxcun kpemuusi(IV), kpeMHueBas KHCIIOTa, CHIIMKATBHI.
[IpuMeHeHne KpeMHUA U ero coenHeHuil. CTeKII0, €ro Mojxy4yeHne, BUIbl CTEKIA.

[Tonoxxenne wmetamnoB B llepmogmueckoil cUCTEME XUMHYECKHX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHSI DJEKTPOHHBIX 000J04eK aTroMoB MeTamwioB. OOmue
dbuznueckue cpoiicTBa MeTaioB. [IpumeneHue MetamioB B ObITY U TexHUKe. CILIaBbI
METaJUIOB.

DIEKTPOXUMUYECKUI psii HaNpsbKeHU MeTauioB. OO1Ire crnocoObl MOTydYeHUs
METaJUIOB: TUAPOMETAILTYPTrus, MUPOMETAIUTYprus, daeKkTpomeramtyprus. [lonarue o
Koppo3uu MeTaoB. CriocoOBI 3alIUTHI OT KOPPO3UH.

O6mas xapakrepuctuka wmeTawioB IA-rpynnel Ilepuoanueckoil cucTemsl
XUMHYECKHX DJIEMEHTOB. HaTtpuii u kanwii: monydeHue, GU3MIECKUE U XUMUUYECKUE
CBOMCTBa, MPUMEHEHUE MPOCTHIX BEUIECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka MetamioB [IA-rpynner [lepumonnyeckoil cuctemsl
XUMHUYECKUX 3JIEMEHTOB. MarHuii U Kanplui: MoIy4eHue, PU3nyecKue U XUMUIECKUe
CBOICTBa, NMPUMEHEHUE MPOCTBIX BEUIECTB U UX coeluHeHHil. KECTKOCTh BOIBI U
croco0bl €€ ycTpaHeHHUS!.

AMIOMUHUI: TIONy4YeHHe, (U3NYECKUe U XUMHUYECKHE CBOICTBA, NMPUMEHEHHUE
MIPOCTOTO BEIIECTBA M €r0 coequHeHU. AMBOTEepHbIE CBOMCTBA OKCH/IA U THAPOKCUAA
AIIFOMUHUSL, TUAPOKCOKOMIUIEKCHI aTFOMUHMUSL.

OO0miasgs  XxapakTepucTUka MeTauioB  MoOouHblx  moarpynn  (b-rpymm)
[leproanueckoil CUCTEMBI XUMUYECKUX DJIEMEHTOB.

du3znueckue U XMMHUYECKHE CBOWMCTBA XpoMa U €ro coeauHeHuil. OKCUAbl U
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl M AMXpOMAThI, HX
OKHCIUTENbHbIE CBOMCTBA. [lonyueHne n mpuMeHeHne Xxpoma.

OuU3NYECKUE U XMMUYECKUE CBOMCTBA MapraHlla U ero CoOeIMHeHnn. Baxxnenmue
coenuHenusi Mapranua(ll), wmapranna(IV), wmapranna(VI) wu  mapranua(VII).
IlepMaHraHat Kajius, €ro OKUCIUTEIbHbIE CBOMCTBA.

@du3znueckue M XUMHUYECKHE CBOWCTBA JKejle3a U ero coenuHeHud. OKChnpl,
ruapokcubl ¥ conu xxeneza(ll) u sxxeneza(Ill). [TonyueHue u npuMeHeHue XKene3a u ero
CILJIaBOB.

du3nyeckue U XMMHYECKHE CBOMCTBAa Meau U €€ coeauHeHuil. [lomydyenue u
IIPUMEHEHHUE MEIU U €€ COCIUHECHUM.

[{uuk: monydenue, GuznuecKre U XUMUYECKue cBoicTBa. AM(pOTEpHbIE CBONCTBA
OKCHUJA ¥ THAPOKCUA MHKA, THIPOKCOKOMILJIEKCHI TMHKA. [I[puMeHeHre IMHKa U ero
COEJIMHEHUHN.

OKCHEepUMEHTAIbHbIE METO/Ibl M3YYEHHUS BEIIECTB U UX NPEBPALICHUN: U3YUECHHE
o0pa3lioB HEMeTaioB, TopeHue cepbl, (ocdopa, xKenesa, MarHus B KHUCIOPOJE,
U3y4yeHue KoJuleKuuu «Meramisl W CIUIaBb», B3aUMOJCHCTBHUE IIEJIOYHBIX H
IIEJIOYHO3EMENIBHBIX ~ METaJJIOB C BOJIOM (BO3MOXXHO  HCIOJIb30BaHUE
BUJICOMATEPUAJIOB), B3aWMOJEHCTBHE LMHKA W JKEJe3a C pacTBOpPaMU KHUCIOT U
1IeJI04Yel, KaUeCTBEHHBIEC PEAaKIIMM Ha HEOPraHWYECKUE aHUOHBI, KATHOH BOJIOPOJA U
KaTHOHBI METAJJIOB, B3aUMO/JICHCTBHE TMAPOKCUIIOB AIFOMUHMS U LIMHKA C paCTBOpaMH
KHUCJIOT W ILEJIOYeH, pEelIeHUE SKCIEPUMEHTalIbHBIX 3a7ad 1o TeMaM «l aloreHsi»,




«Cepa u eé€ coenquHeHUs», «A30T U Pochop u ux coenuHeHus», «MeTabl TITaBHBIX
noArpymnm, «MeTasibl TOOOYHBIX MTOATPYIIID.

XUMHUSA U )KU3Hb.

Ponp xuMuu B o0ecriedeHUH yCTOMYMBOTO pa3BUTHUS yesoBeuecTBa. [loHsTHE O
HAay4YHbIX METOJAX IO3HAHWUS M METOJOJOTHMM HAy4yHOro HuccieiaoBaHus. Haydnbie
MPUHIUIIBI OpPraHU3allid XUMHUYECKOTO MPOU3BOJCTBA. [IpOMBINUICHHBIE CHOCOOBI
MOJIYYCHUS BaKHEMIIMX BelIECTB (HAa MpUMEpe MPOM3BOACTBA aMMHAaKa, CEpPHOM
KHUCTIOTHI, MeTaHousa). [IpomblluieHHbIE CIOCOOBI MOMYYeHHs] METaUIOB U CILJIaBOB.
XHWMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpeapl U ero nocieacrsus. Pons xumuu B
o0ecreyeHnH YHePreTUUECKOi Oe30MacHOCTH.

Xumusi W 310poBbe uyenoBeka. JlekapctBeHHble cpenctBa. IIpaBunia
WCIIOJIb30BAaHMS JIEKAPCTBEHHBIX MpenapaToB. POk XMMUM B pa3BUTUU MEIALIMHBI.

XuUMHUST TUIIM: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE A00aBKU. Ponb Xxumuum B
oOecrieyeHnH MUIEeBON OE30MacHOCTH.

Kocmernueckue u mnapgpromepubie cpenctBa. beitoBas xumus. IIpasuiia
0€30macHOTO UCIIOJIF30BAHUS IIPENapaToB OBITOBON XUMHH B TTIOBCETHEBHON KU3HHU.

XuUMHUS B CTPOUTENBCTBE: BAKHEWIINE CTPOUTEIbHBIE MaTepHaibl (IEMEHT,
OCTOH).

XuMHs B CEITLCKOM X03siicTBe. OpraHuuecKrue 1 MUHEPAbHbBIE yI00pEHUSI.

CoBpemMeHHbIE KOHCTPYKIIMOHHBIE MaTepuabl, KpAaCKH, CTEKJIO,
Kepamuka. MaTtepuaisl 115 2JIeKTpOHUKU. HaHOTexHOIOT N Y.

Pacuérneble 3a1aumn.

Pacuérbl: Maccel BemiecTBa WM 00bEMa Tra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM 00bEMY OJIHOTO M3 YYACTBYIONIMX B PEAKIIMH BEIIECTB, MACChI
(00bEMa, KOoMYeCTBa BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIIM OJHO U3 BEIIECTB UMEET
npumecd, Mmaccel (00BEMa, KOJIMYECTBAa  BEIIECTBA) MPOAYKTa  PEaKIHH,
€CJIM OJHO M3 BEIIECTB JAHO B BHUJE PACTBOpPA C ONPEACIEHHONM MacCOBOM HOJEH
pPacTBOPEHHOTO BEIIECTBA, MACCOBOW JOJIM U MOJSIPHOM KOHIIEHTpAalMU BELIECTBA B
pacTBOpE, AOIU BBIXOJA IPOTYKTA PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeMEeTHBIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBsI3ed MPH M3Y4YEeHUU OOIel U HeOpraHMYeCKOou
xuMuH B 11 Kacce oCymIecTBIsIETCSl Yepe3 UCIOb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAaYYHBIX MTOHATUH, TaK U MOHITUH, IPUHATHIX B OTACIBHBIX MPEIMETAX €CTECTBEHHO-
Hay4HOIO LIUKJIA.

OO01mue ecTecTBEeHHO-HAy4YHBbIC TOHATHSA: SBJICHHE, HAYYHBIA (akT, THIOTE3a,
TEOpHUs, 3aKOH, aHallu3, CHUHTE3, Kiaccu(UKalus, MNEepUOJUYHOCTb, HAOJIO/IECHUE,
U3MEPEHUE, SKCIIEPUMEHT, MOJIENb, MOJICTTUPOBAHUE.

®usuka: Marepusi, MUKPOMHP, MAKPOMHD, aTOM, 3JIEKTPOH, IIPOTOH, HEUTPOH,
WOH, M30TOIbl, PaJUOAKTUBHOCTb, MOJIEKYJId, SHEPIreTUUYECKU YPOBEHb, BELIECTBO,
Teno, OOBEM, arperaTHOE COCTOSHHME BEIIECTBA, WACAIBHBIM Ta3, (Qu3nuecKue
BEJIMYMHBI, €IMHULIBI U3MEPEHHS, CKOPOCTb, SHEPTHUsI, Macca.

buonorus: knetka, opraHusM, dKocuctema, omochepa, MeTabonmu3M, Makpo- H
MHUKPODJIEMEHTHI, OCJIKH, KUPBI, YIJIEBOJbI, HYKJICHHOBBIC KHUCIOTHI, (EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpandbl, TOPHBIC MOPOJBI, IMOJIE3HBIC HCKOIMAEMbIE, TOIUIMBO,
pECYpCHL.

TexHonorusi: XUMHUYECKas MPOMBIIUIEHHOCTh, METAJIyprusi, CTPOUTEIbHbBIC
MaTepHaibl, CEJIbCKOXO3SMCTBEHHOE TMPOU3BOJCTBO, MNHUIIEBAs MPOMBIIIIEHHOCTD,
dapmarneBTHYECKas MPOMBINUICHHOCTh, MPOU3BOJICTBO KOCMETHUECKHX MPErapaTos,




IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MATCPUAIIOB, JJICKTPOHHAA IIPOMBIINIJICHHOCTD,
HAHOTCXHOJIOI'H.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI ITO
XUMHUHA HA YIVTYBJIEHHOM YPOBHE CPEJHETI'O OBHIEI'O
OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJBTATbBI
B coorBercTBMHM € CHUCTEMHO-ACSATEIBHOCTHBIM IOJAXOJAOM B CTPYKTYypE
JUYHOCTHBIX PE3YJIHbTATOB OCBOCHHS MIpeaMETa « XUMHUS» Ha YPOBHE CPETHETO 00IIero
00pa3oBaHUsl BBIJCICHBI CICIYIONINE COCTABJISIIONINE: OCO3HAHHE OOYJarOITUMUCS
POCCHUICKOM  TPAXJAHCKOM  HMJEHTUYHOCTH; TOTOBHOCTH K  CaMOpPa3BUTHIO,
CaMOCTOSITEIBHOCTH M CaMOONPE/ICNICHUIO; HaJIM4he MOTUBAIlMM K OOYYEHHUIO;
TOTOBHOCTb W CIIOCOOHOCTH OOYYaroImMXCS PYKOBOACTBOBATHCS TMPUHITHIMH B
ofllecTBe TMpaBWIaMH W HOPMaMH I[IOBEJICHMS; HAJIMYUE MPABOCO3HAHMS,
AKOJOTUYECKOU KYJIbTYPhI; CHOCOOHOCTH CTABUTH LIEJIU U CTPOUTH )KU3HCHHBIC TJIAHEI.
JInuyHOCTHBIE  pe3yJbTaThl  OCBOCHHSI  IpeaMeTa  «XHUMHUS»  OTpakaroT
c(hOPMUPOBAaHHOCTh  OIBITA IMO3HABATEIBHOW M TPAKTUYECKOW JICSITCIHHOCTH
00ydJaromuXxcs B MPOIECCe peain3alu 00pa3oBaTeIbHON S TEILHOCTH.
JInuyHOCTHBIE  pe3yNbTaThl  OCBOCHUS  IpeaMeTa  «XHMHUSD»  OTPakKarT
Cc(hOPMHUPOBAaHHOCTh  OIBITA IMO3HABATEILHONW M TPAKTUYECKOW JICSITCIHHOCTH
00ydJaromuxcs B MPOIIECCE pean3alui 00pa30BaTeIbHON €I TEIIbHOCTH, B TOM YHUCIIE
B YacTH:
1) rpakIaHCKOro BOCIIUTAHUS:
® OCO3HaHHS OOYYAOITUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NMPaB M OOsS3aHHOCTEH,
YBAKECHUS K 3aKOHY U MTPABONOPAIKY;
® MPEIACTABICHUS O COUHAIBHBIX HOpPMax W TMPaBUIAX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHUBE;
® TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JIEATECILHOCTH TPH CO3JaHUN y4eOHBIX
MIPOCKTOB, PEIICHHHM yYeOHBIX M IMO3HABATEIbHBIX 3aJ1a4, BBITIOJHCHHH XHUMHYECCKUX
AKCIIEPUMEHTOB;
® CIOCOOHOCTH TIOHMMAaTh MW TMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY H
apryMeHTHI IPYTHUX MPU aHAJU3€ Pa3IMUYHBIX BUOB yUeOHOM AEATEIHHOCTH;
2) NaTPHOTHYECKOI0 BOCTIMTAHMS:
® [[CHHOCTHOIO OTHOIIEHHSI K MCTOPUYECKOMY H HAYYHOMY HACIIEIUIO
OTECUYCCTBCHHOM XHUMUH;
® YBaOXEHUS K TPOIecCY TBOpPUYECTBA B 00JIACTM TEOPUH M MPAKTUYECKOTO
MPUJIOKEHUSI XUMUHU, OCO3HAHUS TOTO, YTO JJaHHBIE HAYKH €CTh PE3YyJIbTAaT IJIUTEIbHBIX
HAOIOJICHUN, KPOMOTIUBBIX SKCIEPUMEHTAIbHBIX TIOMCKOB, TOCTOSHHOTO TpYy/a
Y4EHBIX U TPAKTUKOB;
® HHTEpECa U MO3HABATEJIbHBIX MOTUBOB B MOJIYUYEHUHU U MOCJIEAYIOLIEM aHAIN3E
UH(GOPMAIIUU O TIEPEIOBBIX JTOCTHKCHHSIX COBPEMEHHON OTEUECTBEHHON XUMUU;
3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:
® HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO IMOBEACHHUS;
® CIOCOOHOCTU OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUUYECKUMU SIBIICHUSIMU, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI
U IIECHHOCTH,
® TOTOBHOCTH OLICHMBATh CBOE IMOBEACHHWE M MOCTYNKU CBOUX TOBApULIEH C
MO3ULMKA HPABCTBEHHBIX M NIPABOBBIX HOPM M C YYETOM OCO3HAHMS IOCJIEICTBHUMI
MTOCTYIIKOB;



4) ¢hopMupOBaHHUS KYJbTYPbI 310POBbSI:
® TNOHMMAaHMS ULEHHOCTEH 310poBOro M  Oe3omacHOro obOpaza  KU3HU,
HEOOXOJIUMOCTH OTBETCTBEHHOTO OTHOIIEHHMS K COOCTBEHHOMY (U3NYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;
e coOmrofeHUss TpaBwi Oe30MacHOro oOpalieHus C BeleCTBaMU B OBITY,
IIOBCETHEBHOW KU3HH, B TPYJAOBOH AESITEIBHOCTH;
® [OHMMAHMS LIEHHOCTM TNPaBWJI HWHIAUBUIAYaJbHOTO M  KOJJIEKTUBHOI'O
0€301MacHOr0 MOBECHUS B CUTYAIUSX, YTPOKAIOIINUX 3JOPOBBIO U KU3HU JIOJCH;
® OCO3HAaHMS TOCIEJACTBUN WM HENPHUSTHS BpPEIHBIX MPUBBIUEK (ymOTpeOIecHUs
aJIKOT0JIs1, HAPKOTUKOB, KypeHUs);
5) Tpy10BOT0 BOCIIUTAHUS:
® KOMMYHHUKAaTHBHOU KOMIIETEHTHOCTHU B y4eOHO-HCCIeA0BATENBCKON
JESITENBHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX JAESITEIbHOCTH;
® YCTaHOBKH Ha aKTUBHOE€ y4acCTHE€ B PEUICHUU MPAKTUUYECKUX 3a7ad COLUAIbHOM
HAIPABJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);
® UHTEpeca K MPAaKTHUYECKOMY H3Y4YEHHIO Ipodeccuil pa3iIuyHOro pojaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUH 110 XUMUHU;
® YBAXEHUS K TPYAY, JIOISIM TPpyAa U pe3yJibTaTaM TPYAOBOU JIEATEIIbHOCTH;
® TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY HMHAMBHAYaJIbHOW  TPacKTOPUU
obOpazoBaHus, OyayIei npodeccun U peain3anui COOCTBEHHBIX KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHUU, UHTEPECOB M MOTPEOHOCTEM
o0I1IecTBa;
6) 3K0JIOrHYeCKOr0 BOCITUTAHMS:
® DHKOJIOTMYECKHU 1€J€CO00pa3HOr0 OTHOUIEHUS K MPUPOJE KaK HCTOYHUKY
CyILIECTBOBAHUS KU3HU Ha 3eMIIE;
® TOHMMAaHMs TJIO0AJIBHOTO XapakTepa OJKOJOTMUECKHX Mpo0sieM, BIUSHUS
HKOHOMHUYECKHX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U CONUAIIBHON CPEIBL;
® OCO3HAaHUS HEOOXOJMMOCTH HCIIOJIb30BAHUS JOCTHKEHUN XUMUU JJIs PeIleHUs
BOIPOCOB PallMOHAIBHOIO TPUPOAOIIOJIB30BAHUS;
® AKTUBHOTO HENPUATHUS ACUCTBHM, MPUHOCIIIMX BPEl OKPYKAOIIEH MPUPOTHON
cpele, yMEHMsI MPOTHO3MPOBATh HEOJArONpPHUSATHBIE SKOJIOTMYECKHE MOCIEACTBUS
MPEANPUHUMAEMbIX JEUCTBUIA U MPEAOTBPAIATh UX;
® HAIUYUS PA3BUTOTO HKOJOTMYECKOTO MBIIIJIEHUS, SKOJIOTHYECKOW KYNbTYpHI,
OMbITA JIE€ATEILHOCTH SKOJIOIMYECKONW HAIPAaBIEHHOCTH, YMEHUS PYKOBOACTBOBATHCS
VMU B [T03HABATEIbHOM, KOMMYHUKATUBHOM M COLMATIBbHON MPAKTHKE, CIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOATH UCOJIOTUU XeMophoouu;
7) HIEeHHOCTH HAYYHOTO TIO3HAHUSI:
® MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
0OLIECTBEHHOM MPAKTUKH;
® TOHMMAaHMs CeU(PUKU XUMUU KaK HAYKH, OCO3HaHUA e€ posii B OpMUPOBAHUHU
paMoOHATFHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUH IEJIOCTHOTO IPEACTaBICHUs 00
OKpYXaIoLIEM MHUpPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B MO3HAHUU MPUPOJHBIX
3aKOHOMEPHOCTEN U pellIeHUuH MpobiieM COXpaHEeHUs IPUPOITHOTO PaBHOBECHS;
e yO0exIEHHOCTU B 0COOOM 3HAYMMOCTH XUMHUU JIJIsi COBPEMEHHOM ITUBUIN3AUU:
B €€ T'YMaHHCTUYECKOW HAIpaBIEHHOCTH M BAXHOM POJM B CO3/JaHUU HOBOH 0a3bl
MaTEpUATLHON KYJIbTYPBI, B PEIICHUU TJIOOAIBHBIX MPOOJIEM YCTOWYHUBOTO Pa3BUTHS
YEJIOBEYECTBA — CBIPbEBOM, DHEPTETUYECKOW, MHUIIEBOM W  AKOJOTHUYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIHUIIMHBI, 00ECIIEYEHNH YCJIOBUU YCIEUIHOTO Tpyna U
HKOJIOTUYECKH KOM(MOPTHON KU3HU KaXKI0TO YiIeHa 00IIecTBa;



® E©CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHMMaHUsl CYIIHOCTH  METOJOB
NO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIb30BaTh
N0JIydaeMble 3HAHUS JUIS aHAu3a U OOBSICHEHMs SBJICHUN OKpPYXAloLIero Mupa H
NPOUCXOAIINX B HEM WM3MEHEHHH, YMEHHUs JieJaTh OOOCHOBAHHbBIC 3aKIIOYCHHS Ha
OCHOBE HAaYYHBIX (DAKTOB M MUMEIOLIUXCS JAHHBIX C LENbIO MOJYYEHHS JOCTOBEPHBIX
BBIBOJIOB;

® CIOCOOHOCTH CAMOCTOSITENIBHO UCIIOJIb30BATh XUMUYECKUE 3HAHUS JUISI PELLICHUS
npo0JieM B pealbHbIX JKU3HEHHBIX CUTYAIUsX;

® UHTEpeca K MO3HAHUI0, UCCIIEI0BATENbCKOM eI TENbHOCTH;

® TOTOBHOCTHU U  CINOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AaKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHMM IO XHUMHUU B
COOTBETCTBUU C )KM3HEHHBIMH MMOTPEOHOCTIMU;

e uHTEepeca K OCOOCHHOCTSAM TpyAa B pa3iHuHbIX cdepax mpodeccroHaIbHON
NESTENBHOCTH.

METAINIPEJMETHBIE PE3YJIbTATDBI

MeTtanpeaMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI M0 XHMHUU Ha YPOBHE
cpeaHero odiiero oopa3oBaHus BKIIOYAIOT:

® 3HAYNMBIC TUTST dbopmMupoBaHUS MHUPOBO33PCHHUS o0ydJaromumxcs
MEXIUCIUILTUHAPHBIE (MEXIpeaMETHbIE) OOIIeHaAyYHbIE TOHATHS, OTpPaXKAIOIUe
[IEJIOCTHOCTh HAYYHOW KApTUHBI MHpa H CHeONU(PHKYy METOJOB TIO3HAHWS,
UCIIOJIb3YEMbIX B E€CTCCTBCHHBIX HayKax (MarTepusi, BEIEeCTBO, DHEPTHUs, SBJICHHE,
MpOIeCC, CUCTEMa, Hay4HbIH (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleIoBaHue, HAOII0IeHUE, U3MEPEHHE, SKCIIEPUMEHT U JIpyTHUe);

e yHUBepcajbHble YyueOHBIC JICHCTBUS (TO3HABaTelbHbIE, KOMMYHUKATHUBHBIC,
perynsTUBHBIC), oOecnieunBaromue GopMupoBaHue (GyHKIIMOHAIBHOW IPaMOTHOCTH U
COIMAJILHOM KOMIIETEHIINH 00y4aronxcs;

® CIOCOOHOCTh 00YYarOUIMXCs MCIOIb30BaTh OCBOCHHBIC MEKIUCIUTUTHHAPHBIE,
MHUPOBO33PCHUCCKHE 3HAHUS M YHHBEPCATbHBIC yUeOHBIC ICHCTBUS B MIO3HABATCIILHOMN
Y COIIMAJIbHOM MPAKTHUKE.

MeranpenMeTHble  pe3ylbTaThl  OTPAXKAIOT  OBJAJCHHE  YHHUBEPCAJIbHBIMU
y4eOHBIMH ITO3HABATEIIbHBIMU, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMU JICHCTBUSMU.
IMo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YueOHbIE /IeiicTBUS

1) 6a3oBble JIOrHYeCKHE 1eHCTBUSA:

® CaMOCTOSITENbHO  (opMynupoBaTh M aKTyalu3upoBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

e OmpejeNATh IEMN JeATCIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUH HX
JOCTHXKEHUS, COOTHOCHTD PE3YJIBTATHI ICITCILHOCTH C TTIOCTABJICHHBIMU TICIISIMH;

® UCIOJB30BAaTh NPH OCBOCHHHM 3HAHWA TPHUEMBI JIOTHYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTepHbIE MPU3HAKK TOHATUA W YyCTAaHABIUBATH WX B3aWMOCBS3b,
UCIIOJIb30BAaTh COOTBETCTBYIOIIME TMOHATHS IS OOBSICHCHHS OTACIBHBIX (DAKTOB U
SIBIICHUM;

e BLIOMpATH OCHOBAHUS U KPUTEPHH IS KJIAaCCU(UKAIIUN BEIIECTB U XUMHUECKHIX
peakuui;

® YCTAaHAaBIIMBATh MPHUYUHHO-CIICJICTBEHHBIC CBSI3UM  MEXKAY  HU3Y4aeMbIMU
SIBIICHUSIMU;

® CTPOUTH JIOTHYECKUE pacCyXAcHHS (MHAYKTHBHBIC, JCAYKTHBHBIC, II0
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH U TMPOTHBOPEYHSI B PacCMaTPUBACMBIX
SIBIICHUSX, (OPMYJIUPOBATH BHIBOJIBI U 3aKJITFOUCHHSI,



® IPUMEHSATHh B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XMUMHH CHUMBOJUYECKUE
(3HAKOBBIE) MOJENH, MPeoOpPa30BLIBATHL MOJIEIBHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CHMBOJ) DJIEMEHTa, XUMHUYeCcKas popMyia, ypaBHEHHUE XUMHUECKON peakiuu —
Opy peHieHHH YYeOHBIX TII03HABATENBHBIX W TMPAKTUYECKUX 3a7ad, IPUMEHSThH
HA3BaHHBIC MOJICIBHBIC MPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX IMPU3HAKOB
W3Y9aeMbIX BEIIECTB U XUMUYCCKUX PEAKITHM.

2) 0a3oBbIe UCCIIe0BaTe/IbCKUE AeiCTBUSA:

® BJAJIETh OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEIIECTB UM XHUMHUYECKHX
peakuui;

e (GopMyIHPOBATH ETH U 33aYU UCCIEAOBAHUS, UCIIOIB30BATH MOCTABICHHBIE U
CaMOCTOSTEIBHO COPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBHI 11 (POPMUPOBAHMS TUIIOTE3bI IO NMPOBEPKE MPABMIBHOCTH BBICKA3hIBAEMBIX
CY)KJICHH;

® BJAJICTh HABBIKAMH CAMOCTOSITEIIBHOTO IUTAHUPOBAHUS W TPOBEICHUS
YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBaTh YMEHHS HAOJIOAATh 32 XOJIOM
mpolecca, CaMOCTOSATEIBHO TPOTHO3MPOBATH €ro  pe3yibTaT, (OpMyIHpOBaTh
0000IIeHNS ¥ BBIBOJABI OTHOCHUTEIHHO IOCTOBEPHOCTH PE3YIbTaTOB HCCIIEIOBAHMSA,
COCTaBJIATb 0OOCHOBAHHBIN OTUET O MpoIeTaHHON padoTe;

e mpuoOpeTaTb OMNBIT YYCHHYECKOM  HUCCIEAOBATENBCKOM U MPOEKTHOU
NESITENBHOCTH, MPOSBIISTh CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY IMOUCKY
METOJIOB PEIICHUS MPAKTHYECKUX 33124, IPUMCHCHHIO Pa3TUYHBIX METO/I0B TTO3HAHUSI.

3) pabdora ¢ unopmanueii:

® OpPHEHTUPOBATHCS B PA3TMYHBIX HCTOYHUKAX HHPOPMAITUH (HaydIHO-TIOMYJIIpHAS
JUTEepaTypa XUMHUECKOT0 COJIep KaHMsl, CIIpaBOYHbIE mocobus, pecypcsl HTepHeTa),
aHATM3UPOBATH WH(OPMAIIHIO PA3IMYHBIX BUIOB B (OPM IPEACTABICHUS, KPUTHICCKU
OIICHWBATh €€ JOCTOBEPHOCTH U HEPOTUBOPEUYUBOCTE;

e (GopMyIHpPOBATH 3aMPOCHl U TPHUMEHATH Pa3IMIHBIC METOJIBI TPU TOUCKE U
oTbope nHbOopMaIUH, HEOOXOAMMOM JIJIsl BEITTOTHEHUS YUeOHBIX 3a71a9 ONPEACIIEHHOTO
THUTIA;

e TpHOOpeTaTh ONBIT HCIOJB30BAaHUS WH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH M Pa3InYHBIX TTIOUCKOBBIX CHCTEM;

® CaMOCTOSITENHHO BHIOUPATh ONTUMATBHYIO (POpMY TIpeicTaBieHus: HHGOpMaIuu
(cxeMbl, rpaduKu, AMarpaMmbl, TaOIUIBI, PUCYHKH U JIPYTHUE);

® JICIIOJIB30BaTh HAYYHBIN S3BIK B KA4ECTBE CPEJCTBA MPH PabOTe C XUMHUECKOM
uH(pOpMaIIUEe: TPUMEHATh MEXKITpeIMETHbIE ((pU3nUecKkrue U MaTeMaTHIECKUE) 3HAKU
¥ CUMBOJIBI, POpMyITbl, a00peBHATYPHI, HOMEHKIIATYPY;

® JCIOJIb30BaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

KoMMyHuUKaTHBHBIC YHHBEpPCAJIbHbIC YUYeOHbIE 1eiiCTBUA:

® 33/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYX/1aeMOil TeMBI B XOJI€ TUaJIoTa U/Win
JTUCKYCCHH, BBICKA3bIBaTh HJieU, (OPMYIHPOBATH CBOM MPEIOKEHUS OTHOCUTEIBHO
BBIITOJIHEHUS TIPEJIOKEHHOM 3a/1a4;

® BBICTYNaTh C MIPE3CHTAMEN pEe3yJbTaTOB II03HABATEIBHON JESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHMKAMH IPH BBIIOJHEHUU
XUMHUYECKOTO HKCIEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIECTB, peai3alii y4eOHOTO MpoeKTa, U POpMyIupOoBaTh BHIBOJBI MO
pe3ysbTaTaM MpPOBEAEHHBIX HCCIENOBAHUN IyTEM COTJIACOBaHMS IMO3ULUNA B XOJE
o0OcyxieHns 1 0OMeHa MHCHUSIMH.



PerynsiTuBHbIE YHUBEpPCAJbHbIE YUeOHbIE JeiicCTBUA:

® CaMOCTOSITENIbHO IUJIAHUPOBATh M OCYHIECTBIISITH CBOK I103HABATEIbHYIO
NeATeNbHOCTh, oOmpenensis e€ Lend U 3aJadd, KOHTPOJHUpPOBaTH U IO MEpe
HEOOXOJIMMOCTH  KOPPEKTUPOBAaTh  MpeajaraéMblii  allfOPUTM  JCUCTBHM  TpHU
BBITIOJIHCHUU y4E€OHBIX W  HUCCIEAOBATENIbCKUX 3a/Jad, BbIOMpaTh HauOosee
s exTUBHBIN cIOCOO UX pelIeHUs C YUETOM MOTYyUYEeHHs] HOBBIX 3HAHUI O BEIlleCTBaX
U XUMHYECKUX PEAKIIUSX;

® OCYIIECTBJIATH CAMOKOHTPOJb JEATEIbHOCTH HAa OCHOBE caMoOaHalu3a |
CaMOOIICHKH.

HNPEJIMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pe3yabTaThl OCBOCHHS IPOrpaMMbl MO XUMHUHU Ha YIIIyOJEHHOM
YpOBHE Ha ypOBHE CpPEIHEro OoO0IIero oOpa3oBaHUs BKIIOYAIOT crenuduueckue ist
y4eOHOro mpenMera «XMMHUsS» HaydHbIE 3HAHMS, YMEHUSA M CHOCOOBI EHCTBUN IO
OCBOEHMIO, HMHTEpPIpEeTallud M IMpeoOpa30BaHUIO 3HAHUM, BHUIbBI JEATEIBHOCTH IIO
MOJIYYEHHIO HOBOT'O 3HAHMS U IPUMEHEHUIO 3HAHUN B Pa3JIMYHBIX YUEOHBIX CUTYalUsX,
a TaK)K€ B peaJIbHbIX )KU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ XuMuel. B mporpamme no
XUMMH NIPEAMETHBIE PE3YJIbTAThI IIPEICTABIEHBI 110 TOAAM H3yYEHUS.

10 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHuyeckasi XuMus» OTPakaroT:

e c(hopMUPOBAHHOCTH MPEACTABICHUIN: O MECTE U 3HAUYCHUU OPTaHUYECKON XUMUH
B CHCTEME ECTECTBEHHBIX HayK M €€ pojiu B 00eCleYeHUH YCTOWYUBOTO Pa3BUTHS
YEeJIOBEYECTBA B PEIICHUU MPOOJIEM HSKOJOTUYECKOM, IHEPTeTHUECKON W MHUIICBOM
0€30MacCHOCTH, B pa3BUTHUM MEAUIIUHBI, CO3/IaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX
HUCTOYHUKOB DHEPrUM, B OOECMEYCHHH pPAIMOHAIBHOTO MPUPOIOTIONB30BAHUS, B
(dbopMUpOBaHUHM MUPOBO33PEHUS U OOIIEH KyJIbTYPhl YEIOBEKA, a TAKKE IKOJIOTUYECKU
000CHOBaHHOI'O OTHOILIEHUS K CBOEMY 37I0POBBIO U IIPUPOJIHOM Ccpee;

® BJAJCHHE  CUCTEMOM  XMMHYECKMX  3HAaHMHA,  KOTOpas  BKJIIOYAeT:
OCHOBOIOJIAralole MOHATUS — XUMHYECKUU 3JIEMEHT, aTOM, AJIpO U 3JIEKTPOHHas
o0oJiouka aroma, s-, p-, d-aTOMHbIE OPOUTAIHM, OCHOBHOE M BO30YXKJIEHHOE COCTOSIHHUS
aToMa, THOpuAM3alUs aTOMHBIX OpOWTaNed, MOH, MOJIeKYyJa, BaJIEHTHOCTD,
ANEKTPOOTPULATEIBHOCTD, CTEIEHb OKUCJICHUS, XUMHUYECKasi CBA3b, MOJIb, MOJIpHas
Macca, MOJISIPHBIA O00BEM, YIIIEpOIHBIN cKeneT, GYHKIMOHAIbHAS TpyIa, pajauKa,
CTPYKTypHble (opmynbl (pa3BEPHYThIE, COKpall€HHbIE, CKEJIETHBIE), H30MEpHs
CTPYKTypHasT ¥ TMPOCTPAHCTBEHHAass (T€OMETpPUYECKasl, ONITUYECKasi), H30MEpHI,
TOMOJIOTMYECKHM PpsJl, TOMOJIOTH, YIJIEBOIOPOABI, KHCIOPOA- M a30TCOJAEp Kallne
OpraHMYecKHe  COEJIMHEHHUs,  MOHOMEp,  IMOJHUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOpUH, 3aKOHBI (mepuoanveckuii 3axoH [I.
W. MenneneeBa, Teopusi CTpoeHUsi opraHuueckux BemiectB A. M. byTiepoBa, 3akoH
COXpaHEHMs] MacChl BELIECTB, 3aKOH COXPAHEHMsS] W TMPEBpAllleHUs SHEPruu MpH
XUMUYECKUX  pEeaKIusAx), 3aKOHOMEPHOCTH, CHMBOJUYECKHH  S3BIK  XHMUH,
MHPOBO33PEHUECKUE 3HAHUS, JIEKAIIME B OCHOBE IIOHMMAHHUS NPUYUHHOCTU W
CUCTEMHOCTH XWMHUECKUX SBIICHUW; MPEJICTABICHUS O MEXaHU3MaX XHUMHUYECKUX
peaKkIuii, TepMOJUHAMUYECKIX U KHHETUUECKUX 3aKOHOMEPHOCTIX X MPOTEKAHUS, O
B3aMMHOM BJIMSIHUM aTOMOB U TPYNI aTOMOB B MOJICKYJaX (MHIYKTUBHBIA H
me3zoMepHblid dhdexTrr, opuentantel | u Il poma); daxromornueckue cBeneHus o
CBOICTBaxX, COCTaBe, TIOJYyYEHUH U OE30MACHOM HCIOJIb30BAHUU BaKHEHIINUX
OpraHMYeCKHX BEUIECTB B OBITY M MPAKTHUUYECKOM NEATEIbHOCTH 4YelOBeKa, OOIIuX



HAyYHBIX NPHUHIMIIAX XHMHYECKOTO MPOU3BOJACTBA (HAa MpUMEpe MPOU3BOICTBA
METaHoJIa, IepepadoTKu HeTH);

e c(HOpMUPOBAHHOCTh YMEHHI: BBISIBIATH XapaKTEpHbIC TPU3HAKU TIOHSITHUH,
YCTaHABIIMBATh UX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIHME IIOHATUSA IIPU
ONMCAHUU COCTaBa, CTPOEHUS H CBOMCTB OPTaHUYECKUX COCTMHEHHUM;

e c(hOpPMUPOBAHHOCTb YMEHUI:

® JCIOJIb30BaTh XMMHYECKYK) CHUMBOJIMKY JUUISI COCTABJIEHHS MOJEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (OPMYN OPraHUYECKUX
BEILIECTB;

® COCTaBJISITh YPaBHEHUSI XMMHUUECKUX PEAKIMH M paCKpbIBaTh WX CYIIHOCTH:
OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUSA
AIIEKTPOHHOTO OajlaHca ITUX PEaKIUil, peakuii HOHHOTO 0OMEeHa IMyTEM COCTaBJICHHUS
UX MOJIHBIX U COKPAILEHHBIX HMOHHBIX YPABHEHU;

® U3TOTaBIMBATh MOJIENIN MOJIEKYJ OPraHUYECKUX BELIECTB JJIs WILTIOCTPALIMK UX
XUMHYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

e c(hopMUPOBAHHOCTP YMEHHUU: YCTAHABIMBATh MPUHAIICKHOCTh HW3YyUYECHHBIX
OpraHMYECKHX BEIIECTB MO UX COCTaBY U CTPOCHHIO K OIpeAeNIEHHOMY KiIacCy/Tpymmne
COCIMHEHUH, AaBaTh UM Ha3BaHHs M0 cucTematuyeckod HomeHkinatype ([UPAC)
Y IPUBOAUTH TPUBUATIBHBIEC Ha3BAHUS VISl OTACIBHBIX MPEICTABUTENICH OPraHMYEeCKUX
BEIIECTB  (PTWJIEH, AaleTHJIEH, TOJYOJ, TJUIEPHUH, OSTWICHIJIUKONIb, (eHom,
dbopmanbaeTua, ameTanbAeTUl, alleTOH, MypaBbHHAs KHCIOTa, YKCYCHas KHCIOTa,
CTEApHUHOBAsA, OJICMHOBAs, MAJBMUTHHOBAS KHUCJIOTHI, TJIMIMH, aJaHWH, MaJIbTO3a,
bpyKTO3a, aHUINH, TUBUHUI, U30TIPEH, XJIOPOTPEH, CTUPOJI U JPYTHE);

e chOpMUPOBAHHOCTH  yMEHHS ONPEACNATh BUJ  XHMHUYECKOH CBSI3M B
OpraHUYECKUX COCTUHEHMSIX (KOBAJICHTHAs! U HOHHAA CBSI3b, G- U M-CBS3b, BOJOPOIHAS
CBSI3b);

e c(HOpMUPOBAHHOCTH YMEHHS MPUMEHATH TOJIOKEHUSI TEOPUM  CTPOCHHUS
oprannudeckux BemecTB A. M. bytiepoBa mjis OOBSICHEHHSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOECHUS;

e c(hopMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTaB, CTpOEHUE, GU3UIECKUE U
XUMHUYECKHUE CBOMCTBA TUITMYHBIX MTPEACTABUTENEH PA3IUYHBIX KJIACCOB OPTaHUUYECKUX
BEILIECTB: AJIKAHOB, LIMKJIOAJIKAHOB, AJIKEHOB, AJIKAAUEHOB, AJIKNHOB, apOMaTUYECKUX
YTJIEBOJIOPOJIOB, CIUPTOB, AJIbJIETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX H
CJIOXKHBIX 3(QUPOB, KUPOB, HUTPOCOCTUHEHUM M aAMUHOB, aMHUHOKHCIIOT, OEJKOB,
YIJIEBOJOB (MOHO-, M- W TOJUCAaXapuA0B), WUIIOCTPUPOBATH N'€HETUUYECKYIO CBS3b
MEXJy HHUMH YpPaBHEHUSMH COOTBETCTBYIOIIMX XMMHYECKUX pEaKIui C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX POpMYIT;

e c(hopMUPOBAHHOCTH YMEHHMsI MOJATBEPXKJIATh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COSAUMHEHHH OT
KPaTHOCTH M THUIA KOBAJEHTHOU CBSI3U (G- W TM-CBSI3U), B3AUMHOTO BJIMSHUS aTOMOB U
rpyIN aTOMOB B MOJIEKYyJaxX;

e c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOYHHKU YTJIEBOJAOPOJTHOTO
ChIpbs (HE(TH, MPUPOMHBINA Ta3, Yroib), CIOCOOBI €ro MepepadoTKH M MPAKTUYECKOE
MpUMEHEHHE MPOAYKTOB NEPepabOTKH;

e c(hopMUPOBAHHOCTH BIIQJICHUS CHUCTEMOW 3HAHMK O €CTECTBEHHO-HAYYHBIX
METOJIaX TO3HAHUS — HAONIOJACHUM, W3MEPEHUH, MOJIECIHUPOBAHUU, SKCIICPUMEHTE
(peanbHOM Y MBICJIEHHOM) U YMEHHUS IPUMEHSTh 3TU 3HAHUS;

e chOpMUPOBAHHOCTh YMEHHUS TPUMEHSATH OCHOBHBIC OIEpAIlMN MBICIUTEIHHON
NEATeTbHOCTH — aHaJIUu3 W CHUHTE3, CpaBHEHHE, 0000IleHHe, CHUCTeMaTH3allNIo,



BBISIBIICHHE IPUYUHHO-CJIEJICTBEHHBIX CBSI3€M — /I M3y4Y€HUs CBOWCTB BEIIECTB M
XUMHYECKUX PEAKIUH;

e chOpPMHUPOBAHHOCTh YMEHUM: BBISBIATh B3aUMOCBSI3b XMMUYECKHUX 3HAHUU C
MOHATHSIMH U TPEJICTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IIPEIMETOB AJisi OoJiee
OCO3HAHHOI'O MOHUMAaHUs CYILIHOCTH MaTEpPHATILHOTO €MHCTBA
MUpa, UCII0JI30BaTh CUCTEMHbBIE 3HAHUS MO OPraHUYECKON XUMUU JJis1 OOBSICHEHUS U
MIPOTHO3UPOBAHUSI SIBJICHU, UMEIOIINX €CTECTBEHHO-HAYUHYIO IIPUPOY;

e chOpMUPOBAHHOCTHh YMEHHI: MPOBOIUTD PACUETHI IO XUMHUYECKUM (HopMysiaM U
YPaBHEHMSIM XMMUYECKUX PEAKIHUHA ¢ UCIOJIb30BaHUEM (DU3MUECKUX BEIUYMH (Macca,
00BEM razoB, KOJIMYECTBO BELIECTBA), XapAKTEPU3YIOLIUX BEIECTBA C KOJIMUYECTBEHHON
CTOPOHBI: PacU€Thl IO HAXOXKACHUIO XUMUYECKON (POPMYIIBI BEIIECTBA MO U3BECTHBIM
MAacCOBBIM JIOJISIM XUMHUYECKHUX JJIEMEHTOB, IPOAYKTaM CrOpaHus, IJIOTHOCTH
ra3000pa3HbIX BEIIECTB;

e chOpMHUPOBAHHOCTh YMEHUM: IPOrHO3UPOBATh, AHAIM3UPOBATH U OLIEHUBATH C
MO3UIUI IKOJIOTUYECKON 0OEe30MacHOCTU MOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOMN
JeATEeIbHOCTU YeJ0BeKa, CBSI3aHHOMU c nepepaboTKon BEILIECTB,
MCIIOJIb30BATh MOJIYYEHHbIE 3HAHUA Ul MPUHATUS T'PAMOTHBIX PEIIeHUN MpoOsieM B
CUTYyalUsiX, CBA3aHHBIX C XUMHUEH;

e chOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEIBHO IUIAHUPOBATH U TPOBOJUTH
XUMHYECKHUI HKCIIEPUMEHT (MOJy4eHUE U U3YyYEHUE CBOMCTB OPraHMYECKHUX BEIIECTB,
KayeCTBEHHBIE PEAKLIUH YTIIEBOAOPOIOB PA3IMUHBIX KJIACCOB M KUCIOPOICOAEPKAIINUX
OpraHWYECKUX BEUIECTB, PEUICHHWE 3KCIEPUMEHTAJbHBIX 3a/lad IO PaClO3HABAHUIO
OpraHMYECKHX BEIIEeCTB) C COOJIIOJICHHEM TMpaBui OE30MacHOro oOpalieHus: ¢
BELIECTBAMU U J1a00paTOPHBIM 000pYyI0BaHUEM, (OPMYIUPOBATH LENIb UCCIEIOBAHMS,
IPEJICTaBIATh B pa3Iu4HON dopme PE3yNbTATHI AKCIIEPUMEHTA,
aHAJIN3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

e chOpMUPOBAaHHOCTb YMEHHUII:

e coONrofaTh MpaBUJia AKOJOTHYECKH I1eJIeCO00pa3HOro TOBEACHUS B OBITY U
TPYJIOBOW JI€ATEIBHOCTH B LENSAX COXPAHEHHS] CBOErO 3J0POBBS, OKpYXarolen
IIPUPOAHOMN CPEABI U TOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

® OCO3HaBaThb OIIACHOCTb TOKCHYECKOIO JEHCTBUS HA JHKUBBIE OPraHU3MBbl
onpeAeIEHHbIX OPraHMYECKUX BEIIECTB, TOHUMas cMbIch noka3aresns [1/K;

® aHAJIM3UPOBATH 11€J1€CO00PA3HOCTh NMPUMEHEHHS OpPraHMYEeCKHX BEIIECTB B
IPOMBIIIIEHHOCTH U B OBITY C TOYKHU 3PEHUS COOTHOLICHUS PUCK-TI0NIb3a;

e cpOpMHPOBAHHOCTh  yYMEHHUM: OCYIIECTBIATh  IEJICHANPABICHHBIA  MOHCK
XUMHUYECKOW MHGPOpPMallMM B Pa3IMYHBIX MCTOYHMKAX (HaydyHass W ydeOHO-Hay4yHas
JauTepaTypa, CpelcTtBa  MaccoBol — uHpopmanuu, HHTepmer u  apyrue),
KPUTHUYECKH aHAIU3UPOBATh XUMHUUYECKYIO uHpopMalmio, nepepadarpBaTh €€
Y UCIIOJIH30BaTh B COOTBETCTBUH C TIOCTABJICHHON yueOHOM 3amaucii.

11 KIIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHMS Kypca «OOIas v HeopraHU4ecKas XUMHs»
OTPAXKAIOT:

e chOpMUPOBAHHOCTb MPEJICTABICHUI: O MaTepuaIbHOM E€IUHCTBE MHpa,
3aKOHOMEPHOCTAX U I03HABAEMOCTH SIBJICHUM NPUPOJBI, O MECTE U 3HAUCHUU XUMUU B
CUCTEME ECTECTBEHHBIX HAayK M €€ poju B O0ECHNEYEeHMHM YCTOMYMBOIO pa3BUTHS, B
penieHn MpoOieM 3KOJOTHYECKOM, SHEpPreTHYecKol W MUIIEeBOW 0e30macHOCTH, B
Pa3BUTHM MEIMIMHBI, CO3JAHUHA HOBBIX MATEPHAJIOB, HOBBIX HCTOYHUKOB SHEPIUHU, B
o0Oecrie4yeHn  palMOHAIBHOIO MIPUPOIOIIOJIB30BAHHS, B dbopmMupoBaHUHT



MHUPOBO33pEHUS U O0IIeH KyJIbTYphl YEJIOBEKA, a TAKXKE 3KOJIOIMUECKH 000CHOBAaHHOIO
OTHOLIEHMSI K CBOEMY 3/I0POBbIO M IPUPOJHOU Cpee;

® BJAJEHHE  CUCTEMOM  XMMHYECKMX  3HAaHMHA,  KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIAraloIINe MOHITHS — XMMHYECKHUI JIEMEHT, aToM, SApO aroma, U30TOIIbI,
AIIEKTPOHHAs 000JI0YKa aTOMa, S-, P-, d-aTOMHBIE OpOHUTAIN, OCHOBHOE H BO30YKIEHHOE
COCTOSIHUSI aTOMa, TMOpUAN3alisl aTOMHBIX OpOUTaseil, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
AIIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCIEHUS, XUMHYECKas CBsA3b (KOBaJEeHTHas,
MOHHAs, METAJUIMYEeCKasi, BOJOPOJHAs), KpHUCTalIM4ecKass pemérka, XUMHuYecKas
peaxuusi, pacTBOp, JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, AIEKTPOIUTUYECKAS AUCCOLMALMS,
CTENEHb JUCCOLIMALIMM, BOJOPOAHBINA II0Ka3aTellb, OKHUCIUTENIb, BOCCTAaHOBUTEIND,
TEIUI0BOM 3(h(PEeKT XUMUUECKOHN peaKIiK, CKOPOCTh XUMHUUECKOHN peaKkliuu, XUMUYECKOe
paBHOBECHE; TEOPUM M 3aKOHBl (TE€OpUsS DIIEKTPOJIUTUYECKON JUCCOLMALINH,
nepuoanueckuid 3akoH [I.M. MenaeneeBa, 3aKOH COXpPaHEHHSI MAacChl BEIIECTB, 3aKOH
COXpaHEHMsI U NIPEBPAILECHHS] SHEPTUH TP XUMHUUYECKUX PEAKLMAX, 3aKOH ITIOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JACHCTBYIOIINX MacC), 3aKOHOMEPHOCTH, CHMBOJINYECKHH S3bIK
XUMHUH, MUPOBO33PEHUECKHE 3HAHUS, JIEXKAIINE B OCHOBE MOHUMAaHUS PUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SBJICHHUI; COBPEMEHHbIE IPEICTABIEHUS O CTPOCHUU
BEUIECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJSIPHOM H HaJIMOJIEKYJISPHOM YPOBHSX;
NpPEICTAaBICHUS O MEXaHM3MaxX XHUMHYECKMX pPEaKuil, TepMOJIMHAMUYECKUX
U KUHETHYECKUX 3aKOHOMEPHOCTAX HMX NPOTEKAHUS, O XUMHUYECKOM paBHOBECHUH,
pacTBOpax W JUCHEPCHBIX CUCTEMax; (DAKTOJIOrMYECKHE CBEICHHS O CBOWCTBAX,
cocTaBe, MOJTYYEHUH U O€30MacHOM HCIIOJIb30BaHUU BaKHEUIIMX HEOPraHUYECKUX
BEUIECTB B OBITY M NPAKTHUYECKOM JEATEIbHOCTH 4YeJlOBEKa, OOIIMX HAayYHBIX
INPUHIMIIAX XUMHYECKOIO TPOU3BOJICTBA;

e chOpMUPOBAHHOCTH YMEHHMU: BBISBIISATD XapaKTepHbIE MPU3HAKU
HOHSTHM, YCTAHABJIMBATh UX B3aHMOCBSA3b, UCIIOIb30BaTh COOTBETCTBYIOIUE MMOHATHUS
IpU ONMCAHUU HEOPTAHUUYECKUX BEIIECTB U UX IPEBPALICHUI;

e chOpPMUPOBAHHOCTh YMEHHUS UCIONH30BaTh XUMHYECKYI0 CHUMBOJMKY JJIs
cocTaBJIeHUs (OPMYJI BELIECTB U YPABHEHUN XUMUUECKUX PEAKIIHH, CHCTEMaTHUECKYIO
HoMmeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT/AEIIbHBIX BEILIECTB;

e cpOpMHPOBAHHOCTH YMEHHUS ONPEAETATh BAJCHTHOCTb U CTENEHb OKHCICHUS
XUMHUYECKUX D3JIEMEHTOB B COCAMHEHMSIX, BHJI XUMHUYECKOW CBSI3M (KOBaJIEHTHas,
MOHHAsI, METAJININYECKas, BOJOPOIHASA), TUIl KPUCTAIIINYECKON PEIIETKH KOHKPETHOTO
BELIECTBA;

® cpOpMHPOBAHHOCTH YMEHHSI OOBSACHATH 3aBUCUMOCThH CBOMCTB BEILIECTB OT BHJIA
XUMHUYECKOW CBSI3W W THIA KPUCTAUIMYECKON pemeéTkd, OOMEHHBIH W JOHOPHO-
aKIENTOPHBIN MeXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOW CBS3H;

e cpOpMHPOBAHHOCTh YMEHHUM: KJIaCCU(PUIMPOBATh: HEOPTaHHMUECKUE BEIECTBa
[0 UX COCTaBY, XUMUYECKHE PEAKIMH MO PA3IMYHBIM MPU3HAKaM (YUCIy U COCTaBY
pearupyrommx BeELIEeCTB, TEIUVIOBOMY 3(QQeKTy peakiud, H3MEHEHHUIO0 CTereHen
OKHUCJIEHHSI 3JIEMEHTOB, OOpaTUMOCTH, Yy4YacCTUIO KaTaau3aropa M JIpyrue);
CaMOCTOSITEIbHO BHIOMPATh OCHOBAHUSI U KPUTEPUU AJI KIacCU(PUKALMKU HU3YydaeMbIX
BELIECTB U XUMUYECKUX PEaKIIHii;

e chOpMUPOBAHHOCTh YMEHHS PACKpbIBaTh CMBICI NEpPUOAMYECKOro 3akoHa [I.
N. MenzeneeBa u JEMOHCTPUPOBATH €T0 CHCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO () YHKLIUU;

e chOpMUPOBAaHHOCTh YMEHUM: XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB
U MOHOB XMMHYECKHX 3JIEMEHTOB IE€pBOro—4erBéproro mnepuoaos llepmonnueckoit
cucreMmbl J[.M1. MenneneeBa, HUCNONB3ysd IOHATUA <«OQHEPreTUYECKUE YPOBHUY,
«IHEPreTHYECKUE IMOIYypPOBHU», «S-, P-, O-aroMHbBIEe OpOUTATNY», «OCHOBHOE W



BO30Y>KJIEHHOE DJHEPreTUYECKUE COCTOSIHUS aTOMay»; OOBICHITH 3aKOHOMEPHOCTH
W3MEHEHUs CBOWCTB XHMHMUYECKUX D3JIEMEHTOB U HX COCIUHEHHI MO MepuojaM Hu
rpynnam Ilepuonuueckon cucremsl [[. . MenneneeBa, BaJleHTHbIE BO3MOKHOCTH
aTOMOB DJIEMEHTOB Ha OCHOBE CTPOEHUS UX AJIEKTPOHHBIX 000JI0YEK;

e chOpMUPOBAHHOCTH YMEHUI: XapaKTepu30BaTh (omuCHIBaTH) oOrurue
XUMHUYECKHE CBOMCTBA BELIECTB PA3IUMYHBIX KIJIACCOB, MOJATBEPKIATh CYILIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKJly HEOPraHWYECKHMMU BEIIECTBAMU C MTOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKHUX PEAKIIHIL;

e chOopMUPOBAHHOCTH YMEHUS PACKpbIBaThb  CYIIHOCTB: OKHUCIIUTEIBHO-
BOCCTAHOBHUTEJBHBIX PEAKIUI OCPEACTBOM COCTABIICHUS AIEKTPOHHOT0 OajgaHca 3TUX
peakuii; peakirii HOHHOTo OOMeHa MyTEM COCTABJICHHS UX TOJHBIX M COKPAIEHHBIX
MOHHBIX YPaBHEHHM; peakuuii TUApOJIN3a; peakluil KoMIiekcooOpa3zoBaHus (Ha
puMepe THIPOKCOKOMILIEKCOB ITUHKA U aJTFIOMUHUS );

e Cc(HOpMUPOBAHHOCTh  yYMEHUS OOBSICHATH  3aKOHOMEPHOCTH  MPOTEKAHUS
XUMUYECKUX PpEaKIUil ¢ Yy4€TOM HMX DSHEPreTUYECKUX XapaKTepUCTUK, XapaKTep
MU3MEHEHUS CKOPOCTH XMMHUYECKOW peaKIMK B 3aBUCUMOCTH OT Pa3NIMYHBIX (HhaKTOPOB,
a TaKXKe XapakTep CMEIICHHUs XMUMHYECKOTO PABHOBECHS IOJ BIUSHHUEM BHEITHUX
BozneiicTBul (mpurIun Jle [llaTense);

e chOpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh XUMUUECKHUE PEAKIIUH, JIe)KAIIHe
B OCHOBE IPOMBIIIJIEHHOTO TIOMYUYEHHUsI CEPHOM KUCIIOTHI, aMMHaKa, 00Iue HaydHbIE
OPUHIUIIBI  XUMUYECKUX  MPOU3BOJCTB; 1e1ecO00pa3HOCTh  NPUMEHEHUS
HEOPTaHMYECKHX BEIIECTB B MPOMBIIIUIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOIICHUS
PUCK-TIOJIb3a;

e chOpMUPOBAHHOCTD BIIAJICHUS CUCTEMOM 3HAHUN O METO/1aX HAYYHOTO MTO3HAHUS
ABJIGHUN TpUpPOAbl — HAOJIIOJEHUE, H3MEPEHHE, MOJAEINPOBAHHE, SKCIEPUMEHT
(peanbHBIi W MBICICHHBINM), HUCHOJB3YEMBIX B  €CTECTBEHHBIX  HayKax,
YMEHUS PUMEHSTh 3T 3HAHUS MPU HKCIIEPUMEHTAIBHOM HCCIIEJOBAHUM BEILIECTB U
JUIsl OOBSICHEHUSI XUMHUYECKUX SIBIICHUM, UMEIOIIUX MECTO B MPHUPOJE, TPAKTUUECKOU
NeSATeTbHOCTH YEJIOBEKAa U B MIOBCETHEBHOM JKU3HU;

e c(HhOpMUPOBAHHOCTH YMEHUS BBISIBISATH B3aMMOCBSI3b XHMHUUYECKHUX 3HAHUM C
MOHITHSIMH U TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MIPEIMETOB /JIsi OoJee
OCO3HAHHOT'O MOHUMAHUS MAaTEPUATBLHOTO €UHCTBA MHPA;

e c(hOpMUPOBAHHOCTH YMEHUS MPOBOJAUTH PACUETHI: C UCIOJIb30BAHUEM MMOHATHM
«MaccoBasi J0Jis BEIIECTBA B pacTBOpPE» M «MOJSpHAs KOHLIEHTPALMS»; MaccChl
BEIIECTBA WM 00bEMA ras3a Mo U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WM 00bEMY
OJIHOTO U3 YYaCTBYIOIIMX B pEaKLMU BELIECTB; TEMJIOBOro A (eKTa peaknuu; 3Ha4YeHHs
BOJIOPOJAHOTO TMOKa3aTesii PacTBOPOB KHUCIOT W IIEJIOYEeH C M3BECTHOM CTENEHBIO
JUCCOLMANUN; Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MIPOAYKTa PEAKINH, €CITU OJTHO
M3 UCXOAHBIX BEIIECTB JAHO B BHJIE PACTBOpA C OMNPEICIEHHOM MAacCOBOM I0JIeH
pPacTBOPEHHOTO BEILIECTBA MM JAaHO B H30bITKE (MMEET MPUMECH); JOJIU BbIXOJA
MPOJYKTa peakinu;, 00bEMHBIX OTHOIIICHUH T'a30B;

e CchOpMHUPOBAHHOCTh YMEHHUH: CaAMOCTOATEIHHO IUIAHUPOBATh W TPOBOJUTH
XUMUYECKHUHN AKCTIEpUMEHT (TIPOBEJACHUE pPeaklMii HOHHOTO 0OMeHa, MOATBEPIKICHHE
KayeCTBEHHOTO COCTaBa HEOPraHMYECKHX BEIIECTB, OMpEleJeHUE Cpellbl PacTBOPOB
BEIIECTB C TOMOIIBI0 WHAMKATOPOB, M3YyUCHUE BIUSHUS Pa3IUYHBIX (DAKTOPOB Ha
CKOPOCTh XHMHYECKON PpEAKIMH, PEIICHHE JKCIEPUMEHTANIbHBIX 3aJad [0 TeMaMm
«Metamnel» u «Hemerannesi») ¢ cobmtoneHreM npaBuil 0€30MacHOTO OOpalIeHus ¢
BEIIECTBAMU U JIaOOPaTOPHBIM 000pyI0BaHUEM, (POPMYIUPOBATH 1I€JIb UCCIIEIOBAHMS,
MPEJICTABISATh B PA3IMYHON (DopMe pe3ylnbTaThl HKCIIEPUMEHTA, AHAIM3UPOBATH U
OIICHUBATh UX JOCTOBEPHOCTD;



e chOpMUPOBAHHOCTh YMEHMI: COONIIOAATh MpPaBWJIa MOJB30BAHUS XUMHYECKOU
nocyfaoi W JgabopatopHbIM O0OpyJOBaHHWEM, OOpamIeHUss C BEHIECTBAMH B
COOTBETCTBHUHU C MHCTPYKIIUSMHU IO BBITIOTHEHHIO Ja00PAaTOPHBIX XUMHUECKUX OTIBITOB,
HKOJIOTHUYECKH 11eJIECO00Pa3HOT0 MOBEICHUS B OBITY U TPYIOBOM ACSITEILHOCTH B LIEIISAX
COXpaHEHHUS] CBOETO 370POBbsI, OKPYKAIOUIEH MPUPOIHON Cpenbl M JOCTIKEHUs e
YCTOMYMBOTO DPAa3BUTHSI, OCO3HABATH OMACHOCTh TOKCHMYECKOTO ICHCTBHA Ha JKUBBIC
OpraHu3Mbl OIpeAeNEHHBIX HEOPTaHMYECKUX BEIECTB, TOHUMAsl CMBICI MOKa3aTels
ITJIK;

e chOpMUPOBAHHOCTh YMEHHI: OCYIIECTBISATh IIEJICHANPABICHHBIA TMOKCK
XUMHYECKOW MH(POpPMAIMKA B PA3IWYHBIX HCTOYHUKAX (HaydHAas M y4eOHO-HAydHAS
JUTepaTypa, CpelacTBa MaccoBoil mHpopmaruu, VMHTepHET U Opyrue), KpUTHUECKU
aHAJIM3MPOBATh XUMHYECKYI0 HH(OpMAIUIO, TepepadaThiBaTh €€ M HCIIOJIb30BATh B
COOTBETCTBUH C TIOCTABJIEHHOHN y4eOHOM 3a1aueil.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acos
No DJleKTPOHHBbIE (IU(POBBIE)
HanmeHoBaHue pa3aesioB U TeM NPOrpaMMBbl Koutpoasbubie | [IpakTuueckne
n/n Bcero o0pa3oBaTte/ibHbIe PeCYpPChI
padoThI padoThI
Paznen 1. TeopeTnyeckue 0CHOBbI OPraHM4YeCcKOM XUMHH
1.1 | IIpenmet opranuveckoi XxumMuu. Teopust CTpOCHUS https://resh.edu.ru/subject/29/10/
OopraHuYecKux coenauHennii A. M. bBytieposa 3 https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/

Uroro no pazneny 8

Pasnen 2. YriieBogopoasl

2.1

Hpe[[eJIBHBIe YIIICBOOOPOAbI — aJIKaHbl, IUKIIOAJIKAaHbI

https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/

2.2

HenpeneanHe YIJICBOOOPOAbI: AJIKCHBI, AJIKAAWUCHEI,

AJIKMHBI

14 1

https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/

2.3

ApomaTuyecKkue yrieBoJ0po bl (apeHbl)

https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/

2.4

[TpupogHBIC ICTOYHUKH YTIEBOJIOPOIOB U UX
nepepaboTka

https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/

2.5

["anoreHnpou3BOHBIE YTIIEBOIOPOIOB

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/biologia
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/biologia
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/biologia
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/biologia
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/biologia
https://resh.edu.ru/subject/29/10/

https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/

Htoro no pazgeny

35

Pa3nea 3. Kuciiopoacoaep:kaiue opraHuyeckue coeJMHeHUus

3.1

CrnupTtbl. DeHon

11

https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/

3.2

KapOoHnunbHbIe COCTUHEHUS: abACTHIBI U KETOHBI.
Kap6onoBsie kuciotsl. Croxkubie 3Qupbl. Kupsl

21

https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/

3.3

YrneBoabl

https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/

Wroro no pazneny

41

Paznen 4. Azorcoaep:xamue

OPraHu4e¢CKHue COCANMHCHUSA

4.1 | AmMuHbl. AMUHOKHUCIOTHL. benku https://resh.edu.ru/subject/29/10/
12 1 5 https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/
Ntoro no pazneny 12

Pa3znea S. BoicOKOMOJIeKY IsIPHBIE COeIHHECHUSA

5.1

BBICOKOMOIEKYISIPHBIE COEUHEHHUS

https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/biologia
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/biologia
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/biologia
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/biologia
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/biologia
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/biologia

Htoro no pazgeny

6

OBUHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 102 4 6
TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC
KoanuecTBo 4acos
No DJIeKTPOHHBbIE (IU(pPOBHIE)
HaunmeHnoBaHue pa3iesioB U TeM MPOrpaMMbl Koutpoabubie | [IpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypcChl
padoThI padoThI
Pa3znea 1. TeopeTnyeckne 0CHOBbI XUMMH
1.1 | Crpoenue atoma. [lepuoanueckuii 3aKoH U https://resh.edu.ru/subject/29/11/
[Teproauueckas CUCTEMa XUMHUYECKUX JIEMEHTOB /. https://lesson.edu.ru/04/08
. MenaesneeBa 9 https://www.yaklass.ru/p/
1.2 | Crpoenue BemecTBa. MHOrooOpasue BEIIeCTB https://resh.edu.ru/subject/29/11/
11 1 https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/
1.3 | XuMHYeCKUE peakiiuu https://resh.edu.ru/subject/29/11/
19 1 3 https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/
Wroro no pazgeny 39
Paznen 2. Heopranunyeckasi Xumus
2.1 | Hemeramsrl https://resh.edu.ru/subject/29/11/
31 1 3 https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/
2.2 | Metamisl https://resh.edu.ru/subject/29/11/
23 1 2 https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/
Hroro no paszneny 54

Pa3zgen 3. Xumud ¥ :KU3Hb



https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/biologia
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/biologia
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/biologia
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/biologia
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/biologia

3.1

MeToabl MO3HaHMUS B XUMUM. XHUMUS U )KU3Hb

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/

Htoro no pazgeny

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME

102



https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/08
https://www.yaklass.ru/p/biologia

