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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma 1o XMMHUU Ha YpOBHE CpeAHEro odIiero oopazoBaHus pazpaboTaHa Ha
ocHoBe DexepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpasoBanuum B Poccuiickoit
Oenepanuny, TpeOOBaHUI K pe3ylnbTaraM OCBOeHHs (efepanbHOH 00pa30BaTeIbHON MPOTrpaMMbl
cpeanero obmero odpazosanusi(POIT COO), npencrapineHHbx B PenepaabHOM roCyIapCTBEHHOM
oOpazoBatensHoM crangapre COO, ¢ yuérom Konuenuuu mnpenojaBaHusi y4eOHOTO mIpeaMmeTa
«Xumusi» B 00pa3zoBaTeNbHBIX opranm3anusx Poccuiickoit denepanuu, pealn3yONX OCHOBHBIC
o0Opa3oBaTeNibHble MPOTPaMMbI, U OCHOBHBIX MOJOKeHUN «CTpaTeruu pa3BUTHUS BOCHUTAHHS B
Poccutiickoit @enepanuu Ha nepuon a0 2025 roxa» (Pacnopsbkenue IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

XvUMHS Ha YpOBHE YINIYOJIEHHOTO M3y4YeHHs 3aHMMaeT Ba)XHOE MECTO B CHCTEMeE
€CTECTBCHHO-HAyYHOTOo oOpaszoBanus yuammxcs 10-11  kmaccoB. W3yuyenwe mpeamera,
peanuzyemoe B yCIOBUIX TuddepeHIMPOBAHHOTO, TPO(UIHLHOTO 00YUYeHHs], TPU3BAHO 00ECIIEUYUTh
00111€00pa30BaTEIbHYI0 M OOIICKYJbTYPHYIO MOJTOTOBKY BBIITYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO
JUISL aJanTali MX K OBICTPO MEHSIONIUMMCS YCJOBHSIM JKU3HH B COLUYME, a TaKxke ajs
MPOJIOJDKCHHST OOYYCHHSI B OpPraHU3alUAX MPOPECCHOHATBHOTO 00pa3oBaHMs, B KOTOPBIX XHMHS
SBIISIETCS. OJTHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mnporpamme mO0 XUMUM Ha3HA4YCHHWE TMpeAMeTa «XUMHUS» IOJTydaeT MOJIPOOHYIO
WHTEPIPETAIMI0O B COOTBETCTBUU C OCHOBomosiararomuMu mnojoxenusmu O@Ir'OC COO o
B3aMMOOOYCIIOBIICHHOCTH TICJICH, COJICpXKaHUS, Pe3yIbTaTOB OOyUeHHUs W TPEOOBAHWHA K YPOBHIO
MOJATOTOBKUA  BBIMYCKHUKOB. CBHUIETENLCTBOM TOMY SBIISIOTCS CIEAYIOIIUE BBINOJHIEMbIE
IPOrPaMMOM 110 XUMHUU () YHKITUH:

WH(OPMAIIMOHHO-METOUYECKasl,  peanu3alusi  KOTOpOoW  oOecreurBaeT  IMOJy4eHHE
MIPEICTABJICHHUS O IENSAX, COJEpPKaHHH, OOIIel cTpaTerun OOydYeHHs, BOCIIUTAHUS U Pa3BUTHUSA
00yJaromuxcsi CpeICTBAMHU MPEeIMETa, U3y4aeMOro B paMKax KOHKPETHOTO MPOQHIIS;

OpraHU3aIMOHHO-TUIAHUPYIOIIAsA, KOTOpas TMpeaycMaTpUBAECT OIpeeiIeHUe: MPUHIIUIIOB
CTPYKTYPUPOBAHUS M TIOCIEIOBATEILHOCTH HM3y4eHHUS y4eOHOro MarepHuala, KOJIMYECTBEHHBIX U
KAueCTBEHHBIX €r0 XapaKTePUCTHK; IMOAXOJO0B K (POPMUPOBAHUIO COJACPKATEIHHOM OCHOBBI
KOHTPOJISI W OLEHKH OOpa3oBaTeNbHBIX JOCTIDKEHHUH OOy4aroumxcs B paMKax HTOTOBOM
aTTecTanuu B (popmMe eIMHOr0 roCyIapCTBEHHOTO AK3aMeHa M0 XUMHUH.

[Tporpamma asnist yrinyOIE€HHOTO U3YUEHUS XUMHUH:

yCTaHaBIWBAaEeT MHBAPHUAHTHOE MPEIMETHOE COJEp’KaHHUe, O00s3aTeNIbHOE IJIsi U3yYEHUS B
paMKax OTIEeNbHBIX Mpoduiei, mpeaycMaTpuBaeT paclpeiesieHue U CTPYKTYPHUPOBAHUE €ro IO
KJIaccaM, OCHOBHBIM COJIEPKaTeIbLHBIM JIMHUSM/pa3/ieiam Kypca;

naéT TpPUMEpPHOE pachpeselieHue Y4eOHOTO BpEeMEHH, PEKOMEHAYEMOTO Uil W3YYCHHUS
OTJICITBHBIX TEM;

npeyiaraeT MPUMEPHYI0 TOCIEI0BAaTENIbHOCTh M3YYEHHs Y4eOHOro Marepuana ¢ ydE€ToM
JIOTUKH TTOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX i MEKITPEIMETHBIX CBS3CH;

Ta€T METOAMYECKYI0 MHTEPIpPETAIUIO LeJed U 3a7ad U3ydeHHs IpeaMeTa Ha Yriyon€HHOM
YpOBHE C Y4YETOM COBPEMEHHBIX IPHOPUTETOB B CHCTEME CpeaHero oOImiero oOpa3oBaHwUs,
COJIEpP)KATENbHOW  XapaKTePUCTHKH  IUTAHUPYEMBIX  PE3yJIbTaTOB  OCBOEHUS  OCHOBHOM
00pa3zoBaTenbHON MPOTPaMMBI CPEAHETO 00IIero 0Opa3oBaHUsl (JTMYHOCTHBIX, METANpPEIMETHBIX,
MpPEeIMETHBIX), a Takke C Yy4ETOM OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHBIX JCHCTBUI
o0yuJaro1erocsi 1o OCBOCHUIO COAECpPKaHUS MPEAMETA.

[To Bcem Ha3BaHHBIM MO3UIIKSM B MPOTPAMME 10 XMMHHU MIPETYCMOTPEHA MPEEMCTBEHHOCTH C
0o0ydeHHEM XMMHUU Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHus. 3a MpeaeiiaMyd YCTaHOBJICHHOM
POrpaMMOI MO XUMHUU 00s3aTeNbHOW (MHBAPHAHTHOM) COCTaBISIONIEH CoOep)aHUs Y4eOHOTO
npeaMera «XUMHUsD» OCTaETcsl BO3MOXKHOCTh BBIOOpa €ro BapuHaTHUBHOM COCTaBIISAIONIEH, KOTOpas
JOJI’KHA OMIPEIENISIThCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO MPpoduiis o0yueHusl.

B cootBercTBuM ¢ KoHIENTyallbHBIMU NoJ0keHUsIMU PI'OC COO 0 Ha3HAYEHUU TTPEAMETOB
6a3oBoro u yriyOn€HHOro ypoBHEH B cucreMe Aud@epeHIHpoBaHHOIO OOyUeHHs Ha YPOBHE
cpenHero oOmiero oOpa3oBaHHMsS XHUMHS Ha YpPOBHE YIUIYOJIEHHOTO WM3YyYCHMsI HAMpaBJICH Ha



pean3annio MPEeeMCTBEHHOCTH C MOCIEAYIOIUM 3TalloM MOJYyYeHUs] XUMHUYECKOro 00pa3oBaHus B
paMKax M3y4Y€HHUs CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMUYECKHUX ITUCHUIUIMH B BYy3aX M
OpraHM3alUsaX CpeqHero npodeccruoHalbHOTO 0Opa3zoBaHus. B 3TON cBs3W HM3yuyeHHE MpeaMeTa
«XUMUS» OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha paclIMpeHHe M YriyOJeHHne TEOpeTUYEeCKOH U
MPAKTUYECKON MOATOTOBKHU O0YYarOIIMXCsl, BHIOPABIIUX ONpeneaEHHbIN Mpoduis 00ydyeHus, B TOM
YHCIe ¢ MEPCHEKTHBON MOCIEAYIOUIETO MOMYyYEHHs] XUMHUYECKOro 00pa3oBaHUS B OpraHH3aIMIX
npodeccuoHaibHOro oOpa3zoBanus. Hapsimy ¢ atum, B cBere TpeboBanuit ®I'OC COO «
IUIAHUPYEMBIM pe3yJbTaTaM OCBOCHHs (enepaibHOil 00pa30BaTeNbHONW MPOTPaMMbl CPEIHEro
oOuiero oOpa3oBaHHs H3yueHHUE MpeaMeTa «XHUMHs» OPUEHTUPOBAHO TAaKKE HA pEIHICHHE 3a/1ady
BOCIUTAHUS M  COLUHUAIBHOTO pa3BUTUS  oOydaromuxcs, Ha (QOPMHpPOBAHUE y HHUX
OOIIENHTEIUIEKTYaIbHBIX yYMEHUH, YMEHHH paluOHaIM3aldd Y4eOHOTO TpyAa M 0O0OOIIEHHBIX
CI0CO00B JEeATENbHOCTH, UMEIOUINX MEXIUCIUIUTMHAPHBINA, HAAIPEAMETHBIHN XapakTep.

CocraBisitoliuMu  npeiMera «XHUMMS» Ha YpOBHE YINIYOJEHHOIO W3y4YEHUS SBISIOTCS
yrayOnénnele Kypchl — «Opranuueckas xumus» U «OOmas u HeopraHudeckas Xxumus». llpu
OIpEENICHUN MOAXO0J0B K OTOOpY M CTPYKTYpHOM OpraHM3allM COAEpXKaHUS ITHUX KypCOB B
nporpaMMe Mo XMUMHH 3a OCHOBY IpuHATH nonoxkeHuss ®I'OC COO o paznuumsix 0a30BOT0 U
yriay0nEHHOIO YPOBHEH U3YUEHUS IPEAMETA.

OcHoBy cozaep:xkanus KypcoB «Opranndeckast Xumusi» u «O011as 1 HeopraHu4ecKasi XUMHUs)
COCTaBJISIET COBOKYIHOCTb IPEIMETHBIX 3HAHUM M YMEHMH, OTHOCSIIMXCS K 0a30BOMY YpPOBHIO
U3YYEHHUS MpeaMeTa. DTa cucTeMa 3HaHWH MOIy4aeT ONpeleEHHOE TEOPETHUECKOe JOMOIHEHNE,
MIO3BOJISIONIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO OOJNBIINI 00BEM (DaKTOIIOTHIECKOTO MaTepuaa.
Tak, Ha yrayOn€HHOM ypOBHE H3YYEHHs MpeaMera oOecreuyeHa BO3MOKHOCTh 3HAYUTEIBHOTO
yBeJIMUYEHUS 00bEMa 3HAHUN O XMMUYECKUX JIEMEHTaX M CBOWCTBAaX HMX COEIMHEHUN HAa OCHOBE
paciuiupeHusi ¥ YIIyOJIeHHWs TPEACTaBIEHUN O CTPOCHHHM BEIIECTBAa, XUMHYECKOW CBSI3U U
3aKOHOMEPHOCTSIX TMPOTEKaHUS peakluil, paccMaTpUBAEMbIX C TOYKH 3pPEHUS XUMHUYECKOU
KUHETUKA W TepMOJIMHaMHUKHU. M3ydeHue mepuoguyeckoro 3akoHa u llepuogmueckoil cucTemsl
XUMHUYECKHX 3JIEMEHTOB 0a3upyeTcsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEJCTABICHUIX O
CTpPOEHUH aToMa. XUMHUYECKasi CBS3b OOBSICHIETCS C TOUYKU 3PEHHS SHEPreTUYEeCKHX MU3MEHEHUI
npu €€ oO0pa30oBaHMM M pa3pyLIEHUU, a TaKXKe C TOYKU 3pEHHUS MEXaHM3MOB €€ o0pa3oBaHUS.
W3ydeHue TUIOB peakiuid JOmoaHsAeTCs (GopMHUpPOBaHHEM MPEICTABICHUN 00 JIEKTPOXHUMHUECKUX
npoueccax M 3JEKTPOJIM3E PACIJIaBOB U PACTBOPOB BEIIECTB. B Kypce opraHuMueckod XMMHM MpU
pPacCMOTPEHUH PEAKLMOHHOM CHOCOOHOCTH COEIMHEHMH yrenseTcs ocoboe BHMMaHHE BOIPOCAM
00 251eKTpOHHBIX 3 (PeKTax, 0 B3aMMHOM BIMSHUHM aTOMOB B MOJIEKYJIaX U MEXaHHU3Max PEaKIUi.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COJEp)KaHUE KYpCOB XUMHM YIIIyOJIEHHOTO YpPOBHS
W3Y4YEeHUS I KIACCOB OMNpeAesI€HHOTo Tpodwist (TJIaBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JOTIONTHEHUN K OOIel cucTeMe MPEeIMETHBIX 3HaHW) OKa3bIBAIOT BIHSHHE CMEKHBIC TPEIMETHI.
Tak, HanpuMep, B COAEpKaHUM MPEAMETa Il KIACCOB XMMMKO-(hU3MuecKkoro npoduis Oobuioe
3HaueHue OYyIyT HMMETh DJEMEHTHl ydeOHOro marepuana mo oobmeidl xumuu. [Ipu u3ydeHuun
npeaMeTa B JaHHOM CiIydae akIeHT OyAeT ciellaH Ha OOIIHOCTh METOJIOB MO3HAaHHWS, OOIIHOCTh
3aKOHOB U T€OPUi B XUMHUU U B (PU3UKE: aTOMHO-MOJIEKYIIsIpHas Teopus (MOJEKYIIpHas TEOpHsl B
¢u3nKe), 3aKOHbI COXpPAaHEHHs] MacChl M DSHEPruu, 3aKOHbl TEPMOAMHAMMKH, 3JIEKTPOJIH3a,
IIPEJICTaBJIEHNs O CTPOCHHUHU BEUIECTB U JPYTOE.

B TO ke Bpems B coaepKaHMM IpeaMeTa JUIsl KJIaCCOB XUMHUKO-OMOJIOTHUECKOTO MpoQuiis
OonbpIIMid yAENbHBIN Bec OyleT MMeTh OopraHudeckas XuMus. B 3ToMm ciydae mpenocTaBisieTcs
BO3MOXXHOCTh 1711 ©osiee 0OCTOSITETLHOTO PACCMOTPEHMS] XMMUYECKOW OpraHM3aly KJIETKH Kak
OMOJOTUYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOJIAT, K TPUMEpPY, TaKHUEe CTPYKTYPHBIE
KOMIIOHEHTBHI, KaK JIMIUAbI, OCIKH, YTI€BOAbI, HyKICUHOBbIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHus
0 COCTaBE€ M CBOMCTBaxX MpPEACTABUTEIECH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIYKAaT
OCHOBOI1 17151 U3y4EHUS CYITHOCTH IPOIECCOB (DOTOCHHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B mnane ¢dopmupoBaHUS OCHOB HAaydyHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB MO3HAHUS M OMNbITAa MPAKTUYECKOTO MPUMEHEHUS HAy4YHBIX 3HAHHUI HM3ydeHHE IpeaMmeTa
«Xumus» Ha YrayOJIEHHOM YpOBHE OCHOBAaHO Ha MEXKIIPEAMETHBIX CBS3SX C Yy4eOHBIMHU



npeIMeTaMH, BXOJAIIMMHU B COCTaB MpEAMETHBIX obOjacteil «EcTecTBEeHHO-HAYUHbBIE MPEIMETHI»,
«Matemaruka 1 uHpopMaTuka» 1 «PyccKuil sI3bIK U JIUTEpaTypay.

[Ipu u3yueHum ydeOHOro mnpeamera «XUMHUS» Ha YIUIYOJEHHOM YPOBHE TaKkKe, KaKk Ha
YpOBHE OCHOBHOTO M cCpemHero oOmero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3amadeii
MEPBOCTENIEHHOW 3HAYMMOCTH SBJseTcs (OPMUPOBAHHE OCHOB HAyKHM XHMHH Kak o0iacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKOM AEATEIbHOCTU YEJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB
MUPOBON KyNnbTyphl. PemieHue 53Toil 3agauum Ha YriyOJEHHOM YypOBHE H3yuU€HHUs IpeaMera
IpeIoiaracT peaju3alnio TaKuX HeJiel, Kak:

dbopMupoBaHUE NPEICTABICHUNA: O MaTEpUaTbHOM EIMHCTBE MHUpPA, 3aKOHOMEPHOCTSIX U
ITO3HABAEMOCTH SBJICHHUI MPUPOJIBI, O MECTE XMMHH B CUCTEME €CTECTBEHHBIX HAayK U €€ Beaylen
poJH B 00ECIICUEHUN YCTOMYMBOTO PAa3BUTHUS YEIIOBEUECTBA: B PEIICHUH IMPOOIEM IKOJIOTHUECKOM,
SHEPreTUYecKON U MUIIeBOW 0€30MaCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3/IaHUU HOBBIX MaTepUAJIOB,
HOBBIX HMCTOYHHUKOB OJHEPrud, B OOECIEUEHHUHM PALMOHAIBLHOTO MPUPOJONOJIL30BAHUSA, B
bopMUPOBAaHUM MHPOBO33PEHHUST M OOIIeH KyJabTyphl UEIOBEKa, a TaKKe OSKOJOTHYECKH
000CHOBAHHOI'O OTHOILIEHUSI K CBOEMY 3/I0pPOBBIO U IIPUPOJIHOM cpene;

OCBOEHHME CHUCTEMBbI 3HAHMM, JIEKAIIUX B OCHOBE XMMHYECKON COCTABIISIFOLIEH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MUpa: (PyHIaMEHTAJIbHBIX MOHSATUHN, 3aKOHOB M TEOPUNM XMMHHU, COBPEMEHHBIX
MIPEACTABICHUI O CTPOEHHUU BEIIECTBA HA PA3HBIX YPOBHSIX — ATOMHOM, MOHHO-MOJIEKYJISIPHOM,
HAJIMOJICKYJIIPHOM, O TEPMOJAMHAMUYECKUX M KHHETHUYECKHUX 3aKOHOMEPHOCTSX MPOTEKAHUS
XUMHYECKHUX PEaKINil, 0 XUMUYECKOM PaBHOBECHH, PACTBOpPaX U JUCIEPCHBIX CUCTEMAaX, 00 OOIINX
HAy4YHBIX MPUHIMIAX XUMUYECKOTO ITPOU3BOJICTBA;

dbopMupoBaHUe y O0YYAIOMIMXCS OCO3HAHHOTO NMOHHUMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUN 711 OOBSACHEHHS KIIIOYEBBIX HJEH W TPOOJIEM COBPEMEHHOW XUMUH, IJIA
OOBSICHEHUS! ¥ TPOTHO3UPOBAHUS SBJICHWI, WMEIONIMX E€CTECTBEHHO-HAYYHYIO MPHUPOAY;
rPAaMOTHOTO pelIeHusi MpoOJieM, CBSI3aHHBIX C XUMHEH, MPOTHO3UPOBAHMS, aHAIN3a U OIEHKH C
MO3UIUI  DKOJIOTMYECKON  OEe30MacHOCTH TOCIEACTBUN  OBITOBOM U MPOU3BOACTBEHHOM
JESATETLHOCTH 4YeJIOBEeKa, CBS3aHHOM C XHMMHYECKUM IPOU3BOJICTBOM, MCIIOJIb30BAHUEM U
nepepabdoTKO BELIEeCTB;

yrayoJieHne TPEACTaBICHUH O Hay4HBIX METOJaX TO3HAHUSA, HEOOXOIUMBIX JUIs
MpPUOOpPETEHUsI YMEHHUI OPUEHTHUPOBATHCS B MHUPE BEUIECTB U OOBSICHEHUS XUMUYECKUX SIBICHUU,
MMEIOIINX MECTO B IPUPOJIC, B MPAKTHUECKOM JIEATETLHOCTH U TTOBCETHEBHOM JKU3HMU.

B mnnane peanuzanuu MepBOOYEPEAHBIX BOCIUTATENBHBIX W pPa3BUBAIOMMX (DyHKUIUN
LEJIOCTHOW CHUCTEMBI CpeIHEero oOIiero oOpa3oBaHUs MpPH H3YYEHUHM MpeaMera «XUMHs» Ha
yrayOIE€HHOM YPOBHE 0COOYIO aKTyaJbHOCTh MPUOOPETAIOT TaKUE LeJIM U 321a4H, KaK:

BOCITUTAaHUE YOEXKIEHHOCTH B TO3HABAEMOCTH SIBIICHUM TMPHUPOJIBI, YBAXKEHHUS K TPOIECCY
TBOpUYECTBA B OONACTH TEOPETUUYECKUX W TPUKIATHBIX HCCIEAOBAHUN B XUMHUH, (OPMUPOBAHUE
MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIlMM K OOYYEHUIO U TIO3HAHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAaHUIO HA OCHOBE YCBOECHHUS 00I[€UeTIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEM
oOydaromuxcsi, (OpMHpPOBaHME y HHUX CO3HATEIbHOIO OTHOIIEHUS K CamMo00pa3oBaHUIO U
HENPEePHIBHOMY O00pA30BaHUIO0 KaK YCIOBHIO YCIEIHOW MpodeccHnoHanbHOM U OOIIeCTBEHHOMN
JESTEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M MOTPEOHOCTH B 30pPOBOM
o0pa3e XHU3HU;

dbopMupoBaHHEe YMEHUH M HABBIKOB pPa3yMHOr0 IPUPOJONOJIB30BaHUS, pPa3BUTUE
OKOJIOTMYECKON KYIbTYpbl, NPUOOPETEHHE OMbITa OOIECTBEHHO-TIONE3HONH JKOIOTUYECKOM
JIeATEIbHOCTH.

OO01mee YUCIIO YacoB, MPEIYCMOTPEHHBIX I M3yYEHHUS XUMHUHU Ha YTIyOJICHHOM YPOBHE
cpennero obmiero oopasoBanus, coctaiseT 204 gacos: B 10 kimacce — 102 vaca (3 yaca B Heneno),
B 11 xmacce — 102 gaca (3 yaca B HeJeln0).



COJAEP)KAHUE OBYYEHUA

10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[Ipeamer u 3HaYeHUE OPTAaHUYECKON XUMHH, IPEACTABICHUE O MHOTOO0Opa3uu OPTaHUIeCKUX
COCTUHEHUN.

ONEKTPOHHOE CTPOEHUE aroMma YIJepoAa: OCHOBHOE M BO30YKIEHHOE COCTOSIHMSL.
BanentHble BO3MOXHOCTH aTtoma yriepojaa. XUMHYECKas CBSI3b B OPraHUYECKUX COETUHEHUSX.
Tunel rubpuan3anuu aTOMHBIX opOuTaneil yriepojga. MexaHu3Mbl 00pa3oBaHUS KOBaJEHTHOMN
cBsi3U (OOMEHHBIN U JIOHOPHO-AaKIENITOPHBIN). THUIIBI epeKphIBaHUsI aTOMHBIX OpOHUTaJeH, G- U T-
cBa3u. OpuHapHas, JOBOWMHAas M TpouHas CBsA3b. CHocoObI pa3pbiBa CBSI3EH B MOJIEKYyJax
OpraHuyYecKux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKIeo(puiIe U AEeKTpoduIe.

Teopust crpoeHuss opraHuyeckux coenuHeHuii A.M. byrtnepoBa u  coBpeMeHHbBIE
IPEJICTaBICHUSI O CTPYKTYpE MOJIEKYJ. 3HaU€HUE TEOPUU CTPOEHUS OPraHUYECKUX COEAMHEHUH.
Monekynsapueie U CTpyKTypHble (Gopmynbl. CTpyKTypHbIe (QOPMYIBl PA3JIUYHBIX BHJIOB:
pa3BépHyTas, COKpaum€HHas, CckeneTHas. M3omepusa. Buael wu3omepum:  CTpyKTypHas,
MPOCTPAHCTBEHHAs. JJEKTpOoHHbIE dGGEKThl B  MOJEKyJlaX OpraHu4ecKuX COeIWHEHUM
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBinenne o kimaccupuKalMyd OpraHMYEeCKUX BemiecTB. [loHATHE O (YHKIMOHATHHON
rpynne. ['omonorusa. I'omonorumueckue psiapl. CucremMarnyeckass HOMEHKJIATypa OpPraHMYeCKHX
coenuaeHuit (IUPAC) u TpuBuaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcoOenHoctu U KJIacCH(pUKaIus OpraHMYECKUX  PEaKIM. OxucauTenpHo-
BOCCTAHOBUTENBHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCHepUMEHTAJIbHBIE METOJbl HM3Y4YEHMs] BEIIECTB M MX IpEBpallleHUuiH: O03HAKOMIICHHE C
o0pa3llaMu OpPraHUYecKUX BELIECTB M MaTepuajlaMd Ha HUX OCHOBE, ONBITHI MO IMPEBpAILEHUIO
OpraHMYECKUX BEIIECTB MPU HarpeBaHuu (IU1aBjieHUE, OOYTJIMBAHNUE U TOPEHHE), KOHCTPYHPOBAaHUE
MOJIEJIEN MOJIEKYJI OPraHUYECKUX BEIECTB.

Yraesogopoabl.

Ankanbl. ['omosiorndyeckuil psii ankaHoB, oOmas (opMmyia, HOMEHKIATypa U H30Mepusl.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKaHOB, SP -TMOpHAM3alMs aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XVMHYEeCKHEe CBOWMCTBA aJKaHOB: PEAaKIMM 3aMEIlEHUs, U30MEepU3aluu, AETUIPUPOBAHMS,
LUKJIN3al1K, TMPOJIN3a, KpEKUHra, ropeHus. IIpencrasnenne o MexaHn3Me peakiuii paiuKalbHOTO
3aMelIeHHUSI.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[uxnoankanpl. O6mas dopmyna, HOMEHKIaTypa u nu3omepus. OCOOCHHOCTH CTPOCHHUS W
XUMHUYECKHX CBOWCTB MajblX (LMKJIONPONaH, IHUKIOOyTaH) M OOBIYHBIX (LIMKJIIONEHTAH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MONYYeHHs U TPUMEHEHNE [IUKII0aIKaHOB.

Ankensl. ['oMonoruueckuii psj alkeHoB, oOmast popmyiia, HOMEHKIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYII AIKEHOB, SP>-THOPHIM3AIIs aTOMHBIX OpOUTANeii Yriepoa,
0- U m-cBsi3u. CTpyKTypHast U reomerpuyeckas (IMc-TpaHc-) n3omepus. Pu3nueckue CBOWCTBA
aJIKEeHOB. XUMHYECKHE CBOMCTBAa: peaklUW{ NPUCOEIMHEHUs, 3aMEIlEHUs B O-TOJIOKEHHE MpU
JIBOMHOM CBSI3H, ONIMMepHu3anuu u okuciaeHus. [Ipasmio MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJTy4eHHUsl U IPUMEHEHUE aJIKEHOB.

ATnKa ueHBl. Knaccugukarus aJIKaJIMEHOB (conpsikEHHBIE, M30JIMPOBaHHBIE,
Kymyaupoganusie). OcOOEHHOCTH 3JEKTPOHHOTO CTPOCHHSI M XUMUYECKUX CBOWCTB COMPSIKEHHBIX
JTMeHoB, 1,2- u 1,4-npucoenunenue. [lonumepuzanus conpspkEHHBIX AUeHOB. CriocoObI MOTYYEeHUs
U TIPUMEHEHUE alIKa/IueHOB.

Anxunbl. ['oMonOruueckuil psia ajakuHOB, oOmas ¢Gopmyna, HOMEHKJIATypa M H30Mepus.
DONEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aJIKHHOB, SP-TMOpUAM3AIUS aTOMHBIX
opOutaneit yriepona. DU3NYECKUE CBOWCTBA aTKWHOB. XHUMHYECKHE CBOWCTBA: PEAKIUU
MPUCOEANHEHUS, NUMEPU3alluu U TpUMEpH3aluu, OKucieHus. KucioTHble CBOWCTBAa AallKMHOB,



MMEIOIINX KOHIIEBYIO TPOMHYIO CBsi3b. KadecTBEHHBIE peakiuu Ha TPOUHYIO CBs3b. CHOCOOBI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomarudeckue yriieBoJopojibl (apeHsl). ['omonoruueckuil psj apeHoB, oOmas (opmyna,
HOMEHKJIATypa U HM30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJBbl OeH30IIa.
O®uznyeckue CBOMCTBa apeHOB. XHMMHUYECKHE CBOICTBa O€H30Ja M €ro TOMOJIOTOB: peaKIuu
3aMeIIeHusT B OCH30JbHOM KOJIBLIE M YIJIEBOJOPOJHOM pajuKaje, PeaKkiHH IMPUCOSIUHEHHUS,
OKHCJIeHHE romojoroB Oensona. [IpencraBienre o0 OpHUEHTHUPYIOLIEM IEHCTBUU 3aMECTUTENCH B
OEH30JIbHOM KOJIbIIE Ha MPUMEPE AJKMIBHBIX PaAUKaIoB, KapOOKCHIIbHON, THAPOKCHIBHON, aMUHO-
U HUTPOTPYIIBI, AaTOMOB rajoreHoB. (OcoOEHHOCTH XHMMHYECKHX CBOHCTB  CTHpOIIA.
[Tonmumepuzanus cruposna. CriocoObl MOTyYeHUS U IPUMEHEHHE apOMaTHYECKUX YIIEBOIOPO/IOB.

[Tpupoansrii ra3. [lonyrasie HedTaubIe ra3sl. Hedts 1 €€ nponcxoxaenue. KameHHBIN yromib
U MPOAYKTHI ero nepepadotku. CriocoOs! nepepadboTku HEDTH: MEPEroHKa, KPEKHHT (TEPMUYCCKUH,
KaTaMTH4ecKuil), pudopmunr, muponus. IIpoaykTsl mepepaboTku HE()TH, WX MPUMEHEHHE B
MPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJOreHIPOU3BOIAHBIX YIVIEBOAOPOIOB. Peakuuu 3amernieHus
rajloreHa Ha THJAPOKCOrpYMIly, HUTPOrpynny, LUaHOTpynmy, amuHorpynmy. JlefictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W CIOHUPTOBOrO  pacTBopa  wmiénoun. BzaumopeiicTBue
JUTaJIOTEHAIKAHOB C MarHueM M LUHKOM. [loHsTHE O MeTaul0OpraHMyYecKUX COEIUHEHUSX.
Hcnonp30BaHre TrajoOreHIPOU3BOAHBIX YIJIEBOJOPOAOB B OBITY, TEXHHKE M TIPH CHUHTE3E
OpraHMYECKUX BEIECTB.

OKCHepUMEHTAIbHBIE METOAbl HW3YYEHHS BEIIECTB W UX MpEeBpallleHUui: HU3yueHue
(u3NYECKUX CBOWCTB YIJIEBOJOPOJOB (PacCTBOPUMOCTD), KAUECTBEHHBIX PEAKLUI YIIIEBOJOPOJOB
pasNnYHbIX KiaccoB (oOecuBeurBaHWE OpPOMHON MM HOJHOW BOJbI, pacTBOpa IMepMaHraHara
KaJlis, B3aUMOJICHCTBUE alleTHJICHa C aMMHUAYHBIM pacTBOpoM okcuna cepedpa(l)), kauecTtBeHHOE
oOHapy’KeHHe Yriieposia U BoJOpOJia B OPraHUYECKHUX BEIIECTBAX, MOJy4YeHHE 3TUIICHA U U3YYEHHUE
€ro CBOICTB, O3HaKoMmyieHHEe ¢ koyuiekuusmMu «Hedts» u «Yrompy», ¢ oOpasmamu macTmacc,
KaydyKOB M PE3UHBI, MOJACIMPOBAHHUE MOJEKYJ YIJIEBOAOPOAOB M TaJIOT€HIIPOU3BOIHBIX
YIJI€BOIOPO/IOB.

Kucaopoacoaepxamme opranndeckue CoeIMHEHUs.

[IpenenbHble 01HOATOMHBIE cTUPTHL. CTpoeHHE MOJIEKYI (Ha MPUMEPE METAaHOJIa U ATaHOJIa).
["omonoruueckuii psa, obmas popmysa, M30Mepusi, HOMEHKIATypa U Kiaccupukanus. Puzndeckne
CBOICTBa MpeieabHbIX OJHOATOMHBIX CIIUPTOB. BOOpOAHbIE CBSI3M MEXIY MOJIEKYJIaMHU CIUPTOB.
XVMMHYECKHE CBOMCTBA: PEAaKIMM 3aMELIEHUs, AECTUApPATalid, OKHCIECHHS, B3aUMOJEHCTBUE C
OpraHMYECKUMHU W HEOpPraHWYecKUMHU KucjaoTamMu. KadecTBeHHas peakius Ha OJHOATOMHbIE
cnupThl. JleficTBMe »TaHONAa M METaHOJAa Ha OpraHu3M uyenoBeka. CrnocoObl MOJTY4YEeHUs |
MPUMEHEHHE OJTHOATOMHBIX CIIHPTOB.

[Tpocteie >Qupsl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH (HU3MUECKUX M XUMHYECKUX
CBOMCTB.

MHOroaTOMHbBIE CIHUPTBI — OJTUIEHITIMKONb M IHuepuH. Pdusmueckne M XUMHYECKHE
CBOMCTBa: peakIuu 3aMelleHUs, B3aUMOJCHCTBHE C OPraHMYeCKUMU U HEOPraHWYeCKUMU
KHCIIOTaMH, Ka4eCTBEHHAs peaklus Ha MHOrOaTOMHbIe cnupThl. [IpeacraBieHue o MexaHu3Me
peaknuii HykiaeopuIbHOTO 3aMenieHus. JleiicTBue Ha opranu3M denoBeka. CriocoObl MOTydeHUsT 1
IPUMEHEHHE MHOTOAaTOMHBIX CIIMPTOB.

®enon. CTpoeHUEe MOJIEKYIbl, B3aMMHOE BIMSIHUE THUAPOKCOTPYIIBI U OEH30JBHOTO sipa.
Ousnueckue cpoiicTBa ¢eHona. OCOOCHHOCTH XUMHUYECKHMX CBOMCTB (eHosa. KadecTBeHHBIE
peakuuu Ha ¢enon. TokcuurocTh ¢deHoma. CrmocoObl MOMydyeHUs W TpPUMEHEHHE (eHoa.
®enonopManbaeTUAHAS CMOJIA.

KapOoHuibHble COeTUHEHUS — allbJIETU/Ibl U KETOHBL. DJIEKTPOHHOE CTPOCHHE KapOOHUIILHOM
rpynmnbl. ['oMonormueckue psasl ajdbJErHI0B M KETOHOB, oOmas ¢opmyna, u3oMepus u
HOMEHKJIaTypa. OU3NYECKUE CBOMCTBA albJAETUAOB U KETOHOB. XMMUYECKHE CBOMCTBA albJETUI0B
U KETOHOB: peakuuu npucoeAuHeHusd. OKHCIEHUE albJErW0B, KAaueCTBEHHBbIE peaklUuu Ha
anbaeruabl. CrocoObl MOTy4YeHHs U IPUMEHEHHE allbJIETHI0B U KETOHOB.



OnHOOCHOBHBIE TIpeiesibHble KapOOHOBblE KHCIOThL. OCOOEHHOCTHM CTPOEHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3oMepus M HOMeHKIaTypa. DuU3MYecKHe CBOMCTBA OJHOOCHOBHBIX
IpeeNbHbIX KapOOHOBBIX KHCIOT. BoOpOIHBIE CBA3M MEXIy MOJIEKYJIaMU KapOOHOBBIX KHUCIIOT.
XVWMUYECKUE CBOWCTBA: KUCIOTHBIC CBOWCTBA, peakmus dTepuHUKAIUN, PEaKIUH C y4aCTHEM
yIJeBOAOpPOAHOro panukana. OcoOeHHOCTH CBOMCTB MypaBbMHOM KHcHOTHL. [loHsTHE O
IPOM3BOJIHBIX KapOOHOBBIX KHCIOT — CIOXKHBIX 3(upax. MHoroobpaszue KapOOHOBBIX KHCIIOT.
OCOOeHHOCTH CBOWCTB HENpEAETIbHBIX M apOMATUYECKUX KapOOHOBBIX KHCIOT, JUKapOOHOBBIX
KHCJIOT, TUAPOKCHKapOOHOBBIX KHCHOT. IlpeacraButenu BbICHIMX KapOOHOBBIX — KHCIIOT:
CTEapUHOBas, MaJIbMUTUHOBAsA, OJEUHOBAs, JUHONE8As, JAUHONEH08as KUCIOThl. CrocoOsbl
IIOJIy4EHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxusle 3¢upsl. I'omonorndyeckuii psia, oOmas Gopmyna, U30Mepus U HOMEHKIATYpA.
®u3nyecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KMCIION U ILIEJTOYHOU Cpejie.

XKupsr. Crpoenue, ¢puzndyeckue M XUMHUECKHE CBOMCTBA KMPOB: THAPOJIM3 B KHUCIOW U
menoyHoi cpene. OCOOEHHOCTH CBOMCTB KHMPOB, COAEPIKALIMX OCTATKM HETPEIeNbHbIX JKUPHBIX
KUCHOT. JKUpsl B IPUPOJIE.

MBbU1a KaK COMM BBICIINX KapOOHOBBIX KHUCIIOT, HX MOIOIIEE JICHCTBHE.

OOmast xapakrepuctuka yriaeBogoB. Kiaccudukanmss yrieBomoB (MOHO-, JH- U
nojucaxapuabl). MoHocaxapuabl: TJI0OK03a, (pykros3a, ramakrosa, pubdos3a, e30Kcupudo3a.
®usnyecKkue CBOMCTBA U HaxoJeHue B npupone. PorocuHTe3. XUMUYECKHE CBOMCTBA IIFOKO3BL:
PEAKIMU C yJacTUEM CHUPTOBBIX U albJETUIHOMN IPYII, CIUPTOBOE U MOJIOYHOKHUCIIOE OpOKEHHE.
[IpyuMeHeHre TII0KO3bl, €€ 3HAUYE€HUE B JKU3HEIEATEIIbHOCTH opraHu3Ma. Jlucaxapuibl: caxaposa,
MaJbTO3a M JIaKTO3a. BoccraHaBiauBaroniMe M HEBOCCTAHABIMBAKOLIME aucaxapuabl. ['maponus
nucaxapunoB. Haxoxxnenue B npuposae u npumeHeHue. Ilomucaxapuzapl: Kpaxmai, INIMKOT€H U
nenoao3a. CTpoeHne MaKpoMOJIEKYJ Kpaxmara, IIIMKOT€Ha U LEUII0103bl. Pu3nueckrne CBOMCTBA
Kpaxmajia M LEeJUTI0J03bl. XMMHUECKHE CBOICTBA Kpaxmala: TMJIpOJIN3, KaueCTBEHHAsl peaklus ¢
noJ0oM. XMMHUYECKHE CBOWCTBA LIEJUTIOI03bI: THAPOIIN3, MoJydeHne 3pupoB Lemttono3bl. [lonsatue
00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBINA MIENK).

OKCHEpUMEHTAIBHBIE METOJbl M3Y4YEHHMsS BEILIECTB M HUX IPEBpAILEHUN: PacTBOPUMOCTb
Pa3IUYHBIX CIUPTOB B BOJE, B3aUMOJICHCTBUE 3TAHOJA C HATPUEM, OKHCIIEHUE ATHIIOBOIO CIUPTA B
aNbJEeru]l Ha pacKajI€HHON MEIHOHM MPOBOJIOKE, OKUCIEHNE 3TUIIOBOIO CIUPTA AUXPOMATOM Kajus
(BO3MOXHO HCIIOJNb30BaHUE BUAEOMATEpHUAIOB), KAaueCTBEHHbIE peaKlUUu Ha ajbAeTuibl (C
ruapokcuaoM nuammuHcepedpa(l) u ruapoxcuaom menu(ll)), peakius rioumepuHa ¢ THAPOKCUIOM
meau(ll), xumuueckue cBOICTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJEHCTBHE pacTBopa
IMoKo3bl ¢ rugapokcuaom  menu(ll), B3auMopelcTBME Kpaxmala C  HOJOM, pELIeHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4 1Mo TeMaM «CrnupTel U QeHomb», «KapOoHoBbie KUCIOTHI. Cl0XKHbBIE
3pUPBD».

A3oTcoaepxainiye opraHnuyeckne coeinHeHusl.

AMUHBI — OpraHUyYecKue Mpou3BOAHbIE aMMHaka. Kinaccugukaius aMuHOB: anudaTHuecKue
U apoMaTUYecKue; MepBUYHbIC, BTOPUUHbIE U TpeThuuHble. CTpoeHne MoJiekys, obmas ¢opmyna,
U30MepHs, HOMEHKJIaTypa M (u3nueckue cBoiicTBa. XHMMHUYECKOE CBOWCTBA alM(PaTHUECKUX
aMUHOB: OCHOBHBIE€ CBOMCTBA, AJIKWJIMPOBAHKE, B3AUMOICHCTBHE MEPBUYHBIX aMUHOB C a30THCTOMN
kucaoToi. Cony alKUIIaMMOHHS.

AHUJIMH — MpeICTaBUTENb aMUHOB apoMartuieckoro psaa. CtpoeHue aHuiauHa. B3aumuoe
BIMSIHAE TPYII aTOMOB B MoJieKyne aHwinHa. OCOOEHHOCTH XMMHMYECKHX CBOMCTB aHWJIMHA.
KagecTBeHHble peakiiny Ha aHWIMH. CrIocOObI MOy4eHUs ¥ IPUMEHEHUE anupaTUIECKIX aMUHOB.
[Tony4yeHre aHUIMHA U3 HUTPOOECH301a.

AmuHOKncaoTel. HoMeHknaTypa u n3oMepus. OTAenbHBIE NPEICTABUTEIN O-aMUHOKHUCIIOT:
[VIMIWH, aTaHuH. OU3nYecKue CBOMCTBA aMHUHOKHUCIIOT. XMUMHUYECKUE CBOMCTBA AMUHOKHUCIOT KaK
aM(pOTEpHBIX OPraHUYECKUX COCIUHEHUH, peaklys MOJMKOHAEHCAllUU, 00pa30BaHUE MENTHIHON
cBsA3U. buonoruueckoe 3HaueHNEe aMUHOKUCIIOT. CUHTE3 U THAPOJIN3 MENTH/IOB.

benku kak nmpupojHble nmoaumepsl. [lepBuuHas, BTOpuyHas U TpEeTHUYHAs CTPYKTYpa OEIKOB.
XUMHUYECKUE CBOMCTBA OEITKOB: THAPOIIN3, IEHATYpaIHsl, KAYeCTBEHHBIC PEaKIIUU Ha OEJIKH.



OKclepUMEHTAIbHbIE METO/Ibl U3YUCHHsI BELIECTB M UX MPEBPAILEHUI: pacTBOpEHHE OEIKOB
B BOJE, JeHAaTypauusi OEJIKOB MpH HArpeBaHUM, LBETHBIC pEaKUUH Ha OCNKH, pEeUIeHnue
JKCIIEPUMEHTAIBHBIX 3aJad 10 TemMaM «A30TCOIEp/KallMe OpPraHUYeCKHe COCIUHEHUS» U
«Pacno3HaBaHue OpraHM4EeCKUX COCIUHEHUIN.

BbicokoMoO/IeKy ISIPHBIEC COCTUHEHUS.

OcCHOBHbBIE MOHATUS XHUMHUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED, IOJUMED,
CTPYKTYpPHO€ 3BEHO, CTEIICHb IIOJMMEPHU3ALNH, CPEIHAS MOJIEKyJIsIpHas Macca. OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH — IIOJIMMEpU3aLus U IOJUKOHICHCALUS.

[Tonmumepnsle Marepuansl. [lmacTMacesl (MOJIMATHIICH, MOJUIPONUIIEH, NOIMBHHUIXIOPUL,
HOJUCTUPOJI, MOJIMMETUIMETAKpUIIAT, NOJIMKAapOOHAThI, MOJIMATWIEHTepedTanar). YTHIu3auus U
nepepaboTKa IIacTUKa.

OnacToMepbl:  HaTypaJlbHbIH ~ KaydyK, CHHTETHYECKME Kaydyku (OyTaaHMeHOBBIi,
XJIOPOIIPEHOBBIN, U30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypaibHble (XJIOIOK, IIEPCTh, WIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIABCaH).

[Tonumeps! cnienuanbHOro HazHadyeHus (TesoH, KeBiap, 3JIEKTPONPOBOJSIIUE ITOJIUMEPSI,
OuopaszinaraeMble OJIUMEPBHI).

OKCIEpUMEHTAJIBHBIE METOAbl M3Y4YECHMs BEIIECTB M MX IPEBPALLEHUI: O3HAKOMIICHHE C
oOpa3uamMu MPUPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacC, KaydyKoB, pELICHUE
JKCIIEPUMEHTAIBHBIX 337a4 110 TeMe «Pacro3zHaBaHue IIACTMACC U BOJIOKOH.

Pacuérnble 3agaun.

HaxoxxneHnue MoJeKyJasipHOM (OpMysbl OPraHMYECKOro COEIMHEHMs 110 MacCOBBIM JOJISM
AJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKICHHE MOJIEKYJISPHONH (HOPMYJbI OpPraHUYECKOIo
COEZIMHEHUs 1o Macce (00bEMY) MPOTYKTOB CrOpaHHs, O KOJUYECTBY BelllecTBa (Macce, 00bEMY)
IOPOAYKTOB PEAKIUH W/WJIM UCXOAHBIX BELIECTB, YCTAaHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYeCKOTO BEIIECTBA HAa OCHOBE €ro XMMHYECKUX CBOWCTB WM CHOCOOOB MOJY4EHHS,
ONpeIeJIeHUE A0JIU BbIX0JA IPOAYKTA PEAKIUN OT TEOPETUYECKH BO3ZMOKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeaMETHBIX CBs3€ll MpU M3ydeHUH opraHuuyeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSATHH, TaK W
MOHSTUN, IPUHATHIX B OTJENbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO011e ecTeCTBEHHO-HAyYHbIE MOHATHS: SBJICHUE, HAYYHbIH (haKT, rMIIoTe3a, TEOpHUs, 3aKOH,
aHaJIW3, CHUHTE3, KiaccupuKauus, HaONIOJEHHWE, U3MEpPEHHE, OKCIIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®dusnka: MaTepusi, aToM, JIEKTPOH, POTOH, HEUTPOH, MOJIEKYJa, SHEPTEeTUYECKUI YPOBEHD,
BEIIIECTBO, TeNO, 00BEM, arperaTHOe COCTOSHHME BelIecTBA, (hPU3MUYECKUE BEIMYUHBI, €IMHUIIBI
WU3MEPEHHUS], CKOPOCTh, SJHEPIUs, Macca.

Buonorus: kierka, opraHusM, sKocucTema, Ouocdepa, MeTabOIM3M, HACIEICTBEHHOCTH,
aBTOTPOQHBIH M TeTepoTpPO(dHBI THUN NUTaHMs, OpokeHue, (OTOCHHTE3, JbIXaHUE, OeNKH,
YTJIEBOBI, )KUPBI, HYKIICMHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAaeMble, TOTIUBO.

TexHonorus: NMUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO NUTAHUS, MOIOIIHUE CPEACTBA,
MaTepHuabl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBLIAS U HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX saep. XUMHUECKUH 31eMeHT. M3oronbl. CTpoeHue 3JIEKTPOHHBIX
000JI04€K aTOMOB, KBAHTOBBIE YHCJIa. DHEPT€TUYECKUE YPOBHU U MOAYPOBHH. ATOMHBIE OpOUTAIIH.
Knaccugukaiius XMuMHUECKUX 3JIEMEHTOB (S-, P-, d-, f-ajemenTsl). PacnipeencHue 37eKTpOHOB O
aTOMHBIM OpOUTaNIsIM. DJIEKTPOHHBIE KOH(UTypalMd aTOMOB 3JIEMEHTOB IMEPBOrO—4ETBEPTOIO
IEpUOJIOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHMM, OSJICKTPOHHbIE KOH(MUIYpalMy HOHOB.
DJIEKTPOOTPUILIATETBLHOCTb.



Ilepuonnueckuii 3akoH u [lepuogumueckass cucTeMa XHUMHUYECKHX dieMmeHToB [[.U.
MenneneeBa. CBs3b NEPUOIUYECKOTO 3aKOHA U [lepronyueckoi CUCTEMbI XMMUYECKUX 3JIEMEHTOB
C COBPEMEHHOW TEOpHEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XMMHUYECKUX
DJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BEIIECTB 1O TPYIIaM U MepuojamM. 3HaueHUE
nepuoauyeckoro 3akona JI.1. Menneneena.

XuMudeckass CBS3b. BHIBI XMMHWYECKOM CBS3M. KOBAJICHTHAs, HWOHHAS, METaJJIMUecKas.
MexaHu3Mbl 00pa30BaHus KOBAJEHTHOM CBSI3U: OOMEHHBIH M JOHOPHO-AaKIENTOPHBINA. DHEPrus 1
JnuHa cBs3H. [lonspHOCTH, HAIPABIEHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KparHbie
cBs3u. BogopoaHas cBsizb. MeXMONIEKYIIpHbIE B3aUMOICHCTBHS.

BajieHTHOCTh M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPhI MOJIEKYJ
C UX T€OMETPUUECKUM CTPOCHUEM (Ha IPUMEPE COCTUHEHUN 3JIEMEHTOB BTOPOTO MEPHO/IA).

[IpencraBienne O  KOMIUIEKCHBIX — coeauHeHusiX. (CocTaB  KOMIUIEKCHOTO — HOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABI. 3HAYCHHE KOMIUICKCHBIX coenuHeHui. [lomstHe o
KOOPJAMHALIMOHHON XUMUHU.

BemiectBa MoOJIEKyISpHOTO M HEMOJIEKYJISIPHOTO CTPOCHUSI. THUITBI KPUCTATUTMYECKUX PEIIETOK
(CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o mucnepcHbIx cuctemax. Mcrunubie pactBopsl. [IpencraBieHne 0 KOJUIOMIHBIX
pacTBopax. CriocoObl BRIpaXKCHHUST KOHIIGHTPAIIUK PACTBOPOB: MAacCOBas JI0JIS BEIIESCTBA B PacTBOPE,
MOJISIpHAsE ~KOHIIeHTpanusi. HachIlieHHble ¥ HEHACHIIIEHHBIE PAcTBOPBI, PACTBOPHUMOCTb.
Kpucramnoruapats!.

Knaccudukanus u HOMEHKJIATypa HEOPraHWYCCKUX BEIIECTB. TpHBHAIILHBIC Ha3BaHUS
OTACJIBHBIX MPEACTaBUTENICH HEOPTraHUUECKUX BEIIECTB.

Knaccugukanuss XMMHYECKHX pEaKIHii B HEOPraHWYECKOH W OPraHUYeCKON XMMHHU. 3aKOH
COXpPAHEHHUsI MAacCChl BEUIECTB; 3aKOH COXPAHEHWS M TPEBpPALICHUS SHEPrUU MPU XUMHUYECKHUX
peakmusx. TernoBbie 2PHEKTh XUMUYECKUX peakiuil. TepMOXuMHUYeCKre ypaBHEHUSI.

CKOopoCTh XMMHYECKON peaklnu, €€ 3aBUCUMOCTh OT pa3NU4HbIX (pakTopoB. ['OMOreHHBIE U
reTeporeHHbie peaknuu. Katanus u karaau3aTopsl.

OOpatuMble 1 HEOOpAaTUMBIE peaklUud. XUMHUYECKOoe paBHOBecue. KoHCTaHTa XMMHYECKOTro
paBHOBecusi. (DakTOphI, BIHUSAIONIME HA IMOJOKEHWE XHUMHYECKOTO PaBHOBECHS: TeMIIEparypa,
JIaBJIEHUE U KOHLEHTPALMU BELIECTB, y4acTBYIOMHMX B peakiuu. [Ipunuun Jle [llarense.

OnekTponuTHdeckass nucconuanus. CunpHble W cnaObie  dyeKTponuThl.  CTeneHb
nuccormanuu. Cpena BOJHBIX PAcTBOPOB: KHCIOTHas, HEUTpanbpHad, IienodHas. BomopoaHsril
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiiuun noHHoro oomeHa.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CteneHb okucieHus. OKUcIuTenb U
BOCCTAaHOBUTENh. [Iporecchl OKHUCIEHHWS W BOCCTAaHOBJICHHs. BakHeHIHMe OKUCIUTETH W
BOCCTaHOBUTENH. MeTOT 2NIEKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIEepUMEHTAIbHBIE METOJBl M3YyYCHHsI BEIIECTB W WX TMPEBPALIEHUN: PpPa3JI0KEHUE
MEepPOKCUJa BOJOPOJAa B TMPUCYTCTBUU KaTajau3aropa, MOJAEIH KPUCTAUIMUYECKUX PEIIETOK,
MIPOBE/ICHUE PEAKIINI HOHHOTO 0OMEHa, OTIPECIICHHE CPE/Ibl PACTBOPOB C MTOMOIIBIO WHINKATOPOB,
W3YYCHHUE BIUSHUS PA3NIUYHBIX (AKTOPOB HA CKOPOCTh XHMMHUYECKON peakluu U TMOJIOKECHHE
XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckast xumus.

[Tonoxenne HemetaiuioB B llepuommueckoit cucrteme XuMHYecKux dnemeHToB J[.M.
MengeneeBa M OCOOEGHHOCTH CTpOEHHS HX aroMoB. (DU3NYECKHME CBOWCTBA HEMETAJIOB.
AnnoTponusi HeMETaIIOB (Ha IpUMepe KUCIopoa, cepbl, hochopa u yriepoaa).

Bonopon. Ilomydenue, ¢uandeckue W XUMUYECKHE CBOMCTBA: PEAKIUU C METAUIAMU H
HEMeTaJlIaMH, BOCCTAaHOBUTEIbHbBIE CBOUCTBA. [ mapuabl. TOMIIMBHBIEC 3JIEMEHTHI.

[anorensl. HaxokneHue B mpupoje, CHocoObl TMOMydeHUs, (QU3UYecKrue U XHUMHYECKHE
cBoiicTBa. [‘amoreHoBOmOpoabl. BaxkHeliine KUCIOPOACOAEPKAIIME COCIUHEHUS TaJOTE€HOB.
JlabopaTopHbIe U MPOMBIIIJICHHBIE CIIOCOOBI MOTYYeHHsI TAIOTeHOB. [IprMeHeHne rajJoreHoB U uX
COCTUHEHUN.

Kucnopon, o3oH. JlaGopaTopHble W TPOMBINUICHHBIE CHOCOOBI TMOTYYSHHS KHUCIOPOAA.
DuU3NYECKUe 1 XUMUYECKHE CBOMCTBA U MPUMEHEHHUE KUCIOPOoaa U 030Ha. OKCUABI U EPOKCHU/IBI.



Cepa. HaxoxaeHue B mpupojie, CocoObl MoMydeHus, GU3NIeCKUe U XUMUYECKUE CBONCTBA.
CepoBogopon, cynbduasl. Oxcun cepbi(1V), okcun cepri(VI). CepHuctast u cepHasi KUCIOTHI U UX
cosit. OcOOCHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpuMeHeHune cepol U €€ COCTMHEHUM.

A3zor. HaxoxaeHue B ipupo/ie, CrocoObl OMydeHus], (PU3NIeCKre U XUMUIECKIE CBOMCTBA.
AmMMmuak, HUTpuIbel. OKcuabl a3zoTa. A30THCTas M a30THAs KUCIOTHI U UX conu. OcoOeHHoCcTH
CBOWCTB a30THOW KUCIOTHI. [I[pMeHeHne a30Ta U ero COeqUHEHUN. A30THBIE YA0OpEHHS.

®ochop. Haxoxnenue B mpupone, crocoObl MOMyueHUs, (QU3NYECKHe U XUMHUYECKHE
cBoiictBa. @ochunsr u pochun. Okcunbl pocdopa, pochopuas kucnora u e€¢ conu. [IpumeneHue
docdopa u ero coequHenuii. PocdopHbie y1oOpeHus.

VYrnepon, HaxoxzaeHue B mpupoae. AumorponHble Mogubukanuud. Ddusmueckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB, 00pazoBaHHbIX yriepogom. Okcun yriepona(ll), okcua
yraepona(lV), yrompHas kucinora U €€ coiau. AKTUBHPOBAHHBIN Yrojib, aacopOmus. dymiepeHsl,
rpadeH, yrieponHbie HAaHOTPYOkH. [IpuMeHeHHe MPOCTHIX BEIIECTB, 00Pa30BAaHHBIX YIIIEPOJOM, U
€r0 COeIMHEHNH.

Kpemuunii. HaxoxpeHue B mpHupone, CIOCOOBI TONY4eHHUs, (PU3NUYECKUE M XUMHUYECKHUE
cBoiictBa. Oxcua kpemuus(1V), kpemHueBas KucinoTa, CWIMKaThl. [I[puMeHeHHe KpPeMHUS U €ro
coenuHeHuil. CTEKIO0, ero MoJly4eHre, BUAbI CTEKIIA.

[Tonoxxenue metamwioB B Ileprognueckoil cucteMe XMMHYECKHX 3JeMeHTOB. OcoOeHHOCTH
CTPOCHUS AJIEKTPOHHBIX 000J0YEeK aToMOB MeTawioB. OO0mue (u3ndecKre CBOMCTBa METAJLIOB.
[IpumeHneHne MeTaIIOB B ObITY U TexHHKE. CIIaBbl METAILJIOB.

DIEKTPOXUMHUYCCKHIA PsIJT HAMPsDKEHUH MeTayioB. O0mue crmocoObl MOMydeHUsT METaIOB:
TUAPOMETAJULYPIUsl, MUPOMETAJULYPIHsl, 3JIeKTpoMeTamutyprus. [loHsTue o xoppo3uu MeTaylsioB.
Crioco0pb!I 321U TH OT KOPPO3UH.

OO6mas xapaktepuctrka MetauioB |A-rpynmel [lepuonnyeckoil cUCTEMBbl XUMHUYECKUX
aneMeHToB. HaTpuil n kanuii: mosnydeHue, QuU3nyeckue U XMMHUYECKHE CBOWMCTBA, MPUMEHEHHUE
MPOCTHIX BEIIECTB U UX COCANHEHUH.

Ob6mas xapakrtepuctuka metauioB |lIA-rpynmner [lepuognueckoit cucTeMbl XHMHUYECKUX
AIIEMEHTOB. MarHuii U KalblUi: MOTy4YeHue, GU3ndeckrue U XMMHYECKHUe CBOWCTBA, MPUMEHEHUE
MPOCTHIX BEHIECTB M X coeArnHeHuH. JKECTKOCTh BOABI U CITOCOOKI €€ yCTpaHEHUSI.

AnOMUHUER: TIONMyYeHUe, (QU3NYEeCKUe M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA W €ro coeauHeHuil. AMdoTepHbIE CBONCTBa OKCHIA M THAPOKCHIA ATIOMUHUSA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OO6mass xapakrepucTuka MeTalioB M1o6ouyHblx mnoarpynn (b-rpymm) Ilepuonnueckoii
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®uU3nYecKne U XUMHUYECKHE CBOWCTBA XpoMa U €ro coeauHeHH. OKCUIbl U TUIPOKCHJIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u AUXpOMaThl, UX OKHUCIUTEIbHBIE CBOMICTBA.
[Tomy4yeHnue u mpuMeHEHHE Xpoma.

Pusnyeckue M XHMHYECKHE CBOMCTBA MapraHila M €ro coeauHeHuil. Baxnenmmue
coenunenus mapranma(ll), mapranua(lV), mapranna(V1) u mapranua(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

Du3nyecKne U XMMHYECKHE CBOWCTBA JKeJie3a U ero coequHeHur. OKCUAbl, THAPOKCUIBI U
conu xxkene3a(ll) u sxeneza(lll). [Tonyuenue u npumMeHeHHe kKee3a U ero CIUIaBOB.

Du3nyecKne U XUMUYECKHE CBOMCTBA MenHM U €€ coeauHeHuil. [lonyyeHne u nmpuMeHeHue
MeIU U €€ COCIUHEHUM.

[{uHK: onydenne, puznueckne U XUMUYECKHE CBOMCTBA. AMGOTEpHBIE CBONCTBA OKCUJIA U
TUAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI LIMHKA. [[pMeHeHne uHKa U €ro COeAMHEHUH.

DKCrepUMEHTAIbHBIE METO/Ibl U3yYEHUS BEUIECTB U WX MPEBpalleHMIl: U3yuyeHue o0pa3oB
HEMETAIUIOB, TOpeHue cephl, (ocdopa, kenmeza, MarHus B KUCIOPOJE, H3yYEHHUE KOJIICKIIUU
«Metaypl U CIUIaBbD», B3aMMOJECHCTBHE LIEJOYHBIX U ILIEJIOYHO3EMENIbHBIX METAJUIOB C BOJAOMU
(BO3MOXHO HCIOJIb30BaHWE BUIECOMATEPUATIOB), B3aUMOJCICTBUE IIMHKA U JKeJie3a C pacTBOpaMu
KHCJIOT WU IIEJIOYEH, KaYeCTBEHHbIC PEAaKIUM HA HEOPraHWYECKHE aHWOHBI, KaTHOH BOJIOPOJA U
KaTHOHBI METAJUIOB, B3aUMOJICMCTBUE THAPOKCHIOB AIIOMUHHUS U IIMHKA C PACTBOPAMU KHUCIOT U
HIEeJI0YEH, PEeIIeHNE IKCIEPUMEHTANIBHBIX 3a1a4 1o TemaM «[ anorensn», «Cepa u €€ COeTMHEHUS»,



«A30T U ¢dochop M HX coenMHEHMs», «MeTamabl TIaBHBIX HNOArpynm», «MeTamibl MoOOYHBIX
HOArPYIII.

XuMHS H )KU3Hb.

Posp xumuu B oOecrie4eHUN YCTOWYHMBOTO Pa3BUTHUA yesioBeuecTBa. [loHATHE O HAaydyHBIX
METOJaxX IO3HaHMS M METONOJIOTMHM HAay4HOro McciaenoBaHusd. HaydHble IpUHLIMIIBI OpraHu3aluu
XUMHUYECKOTO MPOU3BOACTBA. [IpoMBINUIEHHBIE CHOCOOBI TMONYyYEHHUS] Ba)KHEHIIHMX BEIIECTB (Ha
IpUMepe MpPOU3BOJACTBA aMMHAKa, CEPHOM KHUCJIOTHI, MeTaHoja). IIpomblluieHHBIE CIIOCOObI
IOJIyYEHUSI METAUIOB U CIUIaBOB. XHMHUYECKOE 3arpsi3HEHUE OKpYXKAILIEH Cpelsl U €ro
nociencTsust. Posb Xxumun B o0ecrieueHMH SHEPreTHIecKo 6e301acHOCTH.

XuMusg U 310poBbe 4enoBeka. JlexkapcTBeHHble cpenctBa. llpaBuna Hcnosnb3oBaHMA
JIEKapCTBEHHBIX IIpenapaToB. Poib XuMUM B pa3BUTUU MEIULIMHBI.

XUMUS TUIM: OCHOBHBIE KOMIIOHEHTHI, NMuUIIEBble 100aBkU. Posib xumuu B oOecriedeHun
MUIIEBOH OE30MaCHOCTH.

Kocmernueckue u mnapdromepnsie cpeactBa. beitoBas xumus. IlpaBuna Oe3zomacHoro
MCIIOJIb30BaHUs IPENapaToB ObITOBOW XMMHUH B IOBCEHEBHOMN KU3HHU.

XuMUS B CTPOUTEIBCTBE: BaXKHEHIIINE CTPOUTENIbHBIE MaTepuabl (LIEMEHT, OETOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHnveckrue 1 MUHEpalbHbIe yI0OpEeHNSI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepUalbl, KPaCKH, CTEKIJIO, KepamuKka. Marepuaisl ais
anekTpoHukU. HaHnoTexHomoruu.

PacuérHrble 3amaumn.

Pacuérbl: Macchl BellecTBa Ui 00bEMa ra30B IO U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE
Wi 00bEMY OIHOTO U3 YYACTBYIOLIMX B PEaKLMH BELIECTB, MacChl (00bEMa, KOJMUECTBA BELIECTBA)
IPOAYKTOB pPEaKIUU, €CId OJHO M3 BEIIECTB HMMEET NpUMecH, Macchl (00bEMa, KOIMYECTBA
BEIIIECTBA) MPOAYKTA PEAKLUHU, €CIM OJHO W3 BEIIECTB JIaHO B BHJE PacTBOpa C ONpeIeNEHHON
MacCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTPALlMH BELIECTBA
B PAcTBOPE, JOJIH BBIXOJIA IPOAYKTA PEAKIIUHM OT TEOPETUYECKH BO3MOKHOTO.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MexnpeaMeTHBIX CBs3ed NMPHU M3ydyeHUH oOIIel 1 HeopraHuyeckol XuMuu B 11
KJIacCe OCYIIECTBIIAETCS Yepe3 MCIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAyUYHBIX MOHSATUH, TaK U
MOHSITUH, IPUHATHIX B OTIENBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTecTBEHHO-HAayUHbIE MTOHATHS: SIBJICHUE, HAYUYHbIM (DaKT, TUIIOTE3a, TEOpUSs, 3aKOH,
aHaliu3, CHUHTe3, Kiaccu(ukauus, NEepUOAUYHOCTb, HAOIIOJEHUE, H3MEpEHHUe, HKCIEPUMEHT,
MO/J1eJ1b, MOAENPOBAHNUE.

®uznka: MaTepus, MUKPOMUP, MAKPOMUD, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOIBI,
pPaZloaKTUBHOCTb, MOJIEKYJa, HHEPreTHUYEeCKU ypOBEHb, BEIIECTBO, TeJI0, 00BEM, arperaTHoe
COCTOSIHUE BEILECTBA, MJCATbHBIN Ta3, (U3NYECKHe BEIMYUHBI, CIUHHIIBI U3MEPEHUS, CKOPOCTH,
SHEprusi, Macca.

Buonorusi:  knerka, opraHu3M, OJKocucTema, Ouocdepa, Mmerabonu3M, Makpo- U
MHUKPO3JIEMEHTbI, O€JKH, JKUPBI, YIJIEBOJbI, HYKJIEHHOBBIE KHUCIOTHI, (PEpMEHTHI, TOPMOHBI,
KpYTroBOpOT BEUIECTB U NOTOK SHEPTUU B IKOCHCTEMAX.

['eorpacdusi: MuHeEpasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLITUBO, PECYPCHI.

TexHonorus: XUMHUYECKas NPOMBIIUIEHHOCTb, METAJULYPrusi, CTPOUTENbHBIE MaTEpHUAIbI,
CEJIbCKOXO3SMCTBEHHOE  IPOW3BOJCTBO, MHUIIEBash  MPOMBILIUIEHHOCTh,  (apMaleBTH4ecKas
IIPOMBIIIIIEHHOCTD, MPOU3BOJICTBO KOCMETUYECKUX MPENAPATOB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTEpUAJIOB, MIEKTPOHHAS IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHU
HA YI'VIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B coOTBeTCTBUU C CHUCTEMHO-JESATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpE JHYHOCTHBIX
pe3yIbTaTOB OCBOCHHS MpEeaMeTa «XUMUs» Ha YPOBHE CPEIHEro 00Iero oOpa3oBaHUs BBIACICHBI
CIEyIOIINe  COCTAaBJISIOUIME:  OCO3HaHME  OOY4YalOIIUMUCS  POCCHMCKOW  TpaxkIaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOTIPEICIICHHUIO; HATTMYHE
MOTHUBAllMKM K OOYYEHHUIO; TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
OPUHATHIMH B OOIIECTBE MpaBWIaMM M HOPMaMU [OBEACHMS;, HaJIWYHe IPABOCO3HAHUS,
DKOJIOTHYECKOHU KYJIBbTYPBI; CHOCOGHOCTB CTaBUTb LCJIU U CTPOUTDH JKU3HCHHBIC IIJIAHBI.

JIM4HOCTHBIE PEe3yNbTAaThl OCBOCHUS IMpeaMeTa «XUMHUS» OTpaxaroT CPOPMUPOBAHHOCTDH
OTIbITa TIO3HABATEILHON M TMPAKTHUYECKON JEATEIHHOCTH OOYYaIOImUXCsl B MPOIECCEe peann3aluu
00pa30BaTeNbHOI 1eATEIbHOCTH.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS IpeaMeTa «XUMUS» OTPakaroT CHOpPMHUPOBAHHOCTH
OTbITa TIO3HABATENLHOM M MPAKTUYECKOH AEATEeIbHOCTH OOydaroluxcs B MPOLECCEe peann3aluu
00pa30BaTeNbHON IEATEITBHOCTH, B TOM YHCIIC B YACTH:

1) rpa:xnaHcKoOro BOCIMTAHUSA:

OCO3HaHUS O00YYaIOIIMMHUCA CBOMX KOHCTUTYLHMOHHBIX NpPaB U OOA3aHHOCTEH, yBaKEHMS K
3aKOHY U MPaBOMOPSIIKY;

MNpeaACTaBJICHHUA O COHHAJBHBIX HOPMAX MW IIpaBHJIaX MCKINMYHOCTHBIX OTHOIIICHUII B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOp‘-IGCKOfI ACATCIIBHOCTH IIpHU CO3JJaHUU yT-Ie6HI)IX ITPOCKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOIHEHHH XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh U NMPUHUMATh MOTHBBI, HAMEPEHMsI, JOTUKY U apryMEHTbI IPYrux
MIPU aHAJIKM3€E Pa3IMYHBIX BUJIOB YUEOHOH NeATeIbHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UICTOPHUECKOMY U HAYYHOMY HACIEAHI0 OTEYECTBEHHON XUMUU;

YBAXXCHUA K IIPOLUECCY TBOPUCCTBA B oOJactu TCOPHU U MMPAKTUYICCKOI'0 MPUIIOKCHUA XUMHHU,
OCO3HaHHS TOTO, YTO JaHHBIE HAYKH €CTh Pe3yJbTaT UIUTEIbHBIX HAOIIOJIEHUH, KPOMOTIMBBIX
SKCHICPUMCHTAJIBHBIX ITOMCKOB, IOCTOAHHOTO TPpyda y‘IéHLIX H IMPAKTUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYUEHUH U MOCIEIYIONIEM aHaan3e nH(opMaluu
0 MEPCAOBBIX JOCTUKCHHUAX COBpGMCHHOfI OTEUECTBEHHOU XUMUU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOI'O IMTOBEACHM,;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBS3aHHBIE C XUMUYECKUMH SIBICHUSMHU, U MPUHUMATH
OCO3HAHHBIC PCHICHUA, OPUCHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTU OIIEHUBaTh CBOE TIOBEIEHHWE W TMOCTYNKH CBOUX TOBApPUIIEH C TO3MIIHIA
HPABCTBCHHBLIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HAaHUA HOCHC}ICTBI/Iﬁ IMMOCTYIIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

MOHUMAaHUs IIEHHOCTEeH 3J0pOBOro M Oe3omacHOro oOpa3za J>KW3HU, HEOOXOJIMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOJr0IeHHsT TIPaBMIT 0€301TaCHOTO OOpAIEHHUs ¢ BEIIECTBAMH B OBITY, TTOBCETHEBHOM KU3HU,
B TPYAOBOH JI€ATEIHHOCTH;

MOHMMAHUS [IECHHOCTH MPaBUJ WHIANBUAYAIBHOTO U KOJUIEKTUBHOTO OE30M1aCHOTO TOBEICHUS
B CUTYALUAX, YTPOKAIOLIMX 30POBBIO U JKU3HHU JIFOJICH;

OCO3HAHUS TMOCIEACTBUM M HENpUITHS BpPEAHBIX TPUBbIUEK (YMOTPEOJICHUS aIKOTOJI,
HapKOTHUKOB, KYpPEHHUS);

5) Tpya10oBOro BoCIUTAHMS:

KOMMYHHKaTHBHOfI KOMIICTCHTHOCTH B y‘ICGHO-I/ICCHCﬂOBaTCHLCKOﬁ ACATCIIbHOCTH,
00LIECTBEHHO OJIE3HO, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PCIICHUM I[PAKTUYECKUX 3a4a4 COLMAIBHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, MIKOJIbI);



MHTEpeca K MPaKTHUYECKOMY H3yUYeHHIO Mpodeccuil pa3IuyHOro poja, B TOM YMCIIe Ha OCHOBE
MIPUMEHEHUS NMPEAMETHBIX 3HAHUH M0 XUMUU;

YBa)K€HUS K TPYAY, JIIOASAM TpyAa U pe3yJbTaTaM TPYJI0BOM 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAMBHIYAJILHON TpaeKTOpHH 0Opa3oBaHUs, OYymyIIeH
npodeccun U peanu3aluu COOCTBEHHBIX KH3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00I11eCTBa;

6) IK0JI0rM4eCcKOro BOCIIMTAHMS:

OKOJIOTHYECKU IEIeCO00Pa3HOr0 OTHOIICHHSI K MPUPOJE KAK MCTOYHUKY CYIIIECTBOBAHHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHUA TJI00aJbHOTO XapakTepa 3KOJOTHYECKUX MpPoOeM, BIMSHHUS 3KOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE NTPUPOJTHON U COLIMAIIBHOM CPEIbL;

OCO3HAaHUA HEOOXOAMMOCTH HCIOJIb30BAHUSA JOCTHIKEHUN XUMHUU JUIsI PELIEHUS BOIPOCOB
palMOHAIBLHOTO MPUPOIONOIH30BAHNS;

AKTHUBHOTO HENPUATHUS JEHCTBUM, NPHUHOCAIIMX BpEI OKpYXKaroled NpUpPOAHOU cpele,
YMEHHUSI TPOTHO3UPOBATH HEOIArONPHUATHBIE HSKOJOTUYECKUE TMOCIEACTBUS MPEANPUHUMAECMBIX
JEUCTBUM U IPEAOTBPALLATh UX;

HaJUYMsl PA3BUTOTO HSKOJOTMYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYpPbHI, OIBITA
JIEATEIbHOCTH  JKOJIOTMUECKOW  HAIlPaBJICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HUMH B
MO3HABATEIILHON, KOMMYHUKATUBHOW W COIMAIBHON MPAKTHKE, CIOCOOHOCTH M YMEHHUS aKTUBHO
MPOTUBOCTOATH UAEONIOTHH XeMohoouu;

7) HUEHHOCTH HAYYHOI'O MO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTUSL HAyKu U
00LIECTBEHHON IPAKTHUKH;

MOHMMAaHUS CleUu(UKH XUMUU KaK HayKd, OCO3HaHUsA €€ poiau B (GOPMUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU IEIOCTHOTO MPEACTABICHHUS 00 OKPYKAIOIIEM
MHUpE KaK O €IMHCTBE MNPUPO/IbI U YEJIOBEKA, B IO3HAHUHU MTPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUH
poOJIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B OCO0OM 3HAUMMOCTH XHMHH JUIS COBPEMEHHOH LMBHUIU3alMU: B €€
TYMaHUCTUYECKOW HANpaBICHHOCTH M BaXHOW pOJIM B CO3JaHUM HOBOW 0a3pl MaTepualbHOU
KYJIBTYpBI, B PEHICHUH TJI00ANbHBIX MPOOJIEM YCTOWYHBOTO PAa3BUTHS YENOBEUECTBA — CBHIPHEBOM,
HYHEPTreTUYECKOM, MUIIEBON M IKOJOTHYECKON O€30MaCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTICUCHUN
YCIIOBUH YCIEIIHOTO TPYAa U SKOJIOTHYECKH KOM(MOPTHOM KU3HU KaXKAO0TO YiieHa 00IIecTBa;

€CTECTBCHHO-HAYYHONW TpPaMOTHOCTHU: TIOHUMAHUSA CYIIHOCTH  METOJIOB  TO3HAHUA,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIONB30BaTh TOJy4daeMmble 3HAHUS IS
aHajn3a U OOBSICHEHUS SIBJICHUI OKPYKAIOIIET0 MUPA M TIPOUCXOIANINX B HEM H3MEHECHUM, YMEHUS
nenath 000CHOBAaHHBIE 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JTAHHBIX C LEIBI0
MOJTYYCHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO UCIOIB30BaTh XUMUYECKUE 3HAHUS JUIsI pelIeHusl IpoOieM B
pEANTbHBIX KU3HEHHBIX CUTYAIIUSX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOM ACSITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpa3oBaHUIO, K
AKTUBHOMY TOJIYYE€HHIO HOBBIX 3HAHUH MO XMMHU B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0COOEHHOCTSIM TPy/a B Pa3audHbIX chepax mpodhecCHOHATBHOMN MeATeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeTaHpe,Z[MeTHBIG PE3yJIbTaTbl OCBOCHUA HNPOTrpaMMbl IO XWMHU Ha YPOBHC CPCIAHCTO
001rero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble JUI1 (OPMHUPOBAHHUS MHUPOBO33PEHHUS OOYHYAIOUIMXCS MEXAUCHUILTUHAPHBIC
(MeXTpeIMeTHBIE) O0IIeHAYYHBIC TTOHATHS, OTPAKAIOIINE [IETIOCTHOCTh HAYYHO!H KapTHHBI MUpa U
CHGLII/I(l)I/IKy MCTOOB IIO3HAHUA, HCIIOJIB3YCMbIX B CCTCCTBCHHBLIX HAyKaxX (MaTepI/ISI, BCIICCTBO,
SHEprus, SIBICHUE, TPOIECC, CHCTEMa, HAYYHBIH (aKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHS, HCCIIE0BaHNE, HAOTIOACHIE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHUe);



YHUBEpCaJbHbIE y4eOHBIC IEHCTBHs (IIO3HABATENIbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE),
oOecnieunBaromue (popMupoBaHue (YHKIIMOHAIBHOW TPaMOTHOCTU M COLMAIBHOM KOMITETCHLIUU
00ydJaromuxcs;

CHOCOOHOCTh  OOYyYaroIuXCs  HUCHOJb30BaTh  OCBOCHHBIE  MEXKIUCIHILTMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHHMBEpCAJbHbIE YyueOHble [EHCTBHS B I103HABAaTEIbHOH U
COLIMAJIbHON IIPAKTHKE.

MertanpeameTHble  pe3ysbTaThl OTPAXKAIOT OBJIAJEHUE YHUBEPCAIbHBIMM  y4EOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE YUeOHbIe eiiCTBUS

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO  (POPMYJIMPOBAaTh M aKTyalIU3UpOBaTh MpodieMy, paccMaTpuBarh €&
BCECTOPOHHE;

OTpeAeNaTh e MACSITeIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX JOCTHKECHUS,
COOTHOCHTD PE3YJIbTAThI ICATEIILHOCTH C MIOCTABJICHHBIMH EJISIMU;

UCIIONIb30BAaTh NPU OCBOGHUM 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIUICHHUS: BBIIACIATH
XapakTepHble TMpPHU3HAKK TOHSATHA W  YCTaHABIMBATh WX B3aUMOCBS3b, HCIOJIH30BATH
COOTBETCTBYIOIINE MOHATUS ISl OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BEIOMpATh OCHOBAHUS M KPUTEPHH TS KJIIACCU(DUKAIINY BEIISCTB U XUMHUYCCKHX PEaKIIHIA,

yCTaHaBIMBATh MPUUYNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Yy4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTHUECKUE PacCyXICHUs (MHIYKTHBHBIC, ICTyKTHBHBIC, IO AHAJIOTUH), BBIABISATH
3aKOHOMEPHOCTH U TMPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIUPOBATH BBIBOJBI U
3aKIIIOYCHHUS;

NPUMEHSTh B MPOLIECCE MO3HAHHUS HCIOIB3YEMble B XMMHHM CHMBOJHYECKHE (3HAKOBBIC)
MOJIENH, TTPe0OPa30BEIBATh MOJEIFHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHYeckass Qopmyna, ypaBHEHHE XHMHUYECKOM peakIuu — TpH pPElIeHUH y4eOHBIX
MIO3HABATENBHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHSITh Ha3BaHHbIC MOJICIbHBIC MPEICTABICHUS /IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKIUHl.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUi;

dopMynupoBaTh 1LEeNM W 3aJa4d  HCCIIEJOBAHMs, HCIIOJIb30BATh IOCTABIEHHBIE U
CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIE BOIIPOCHI B Ka4eCTBE MHCTPYMEHTA TIO3HAHMS U OCHOBBI JIJIS
(hOpMUPOBAHUS THUIIOTE3HI 110 TIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIQ/IETh HAaBBIKAMHM CAMOCTOSITENILHOTO IJIAHUPOBAHUS U TPOBEACHUS yUYECHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOAATh 3a XOJOM IIPOIecca, CaMOCTOSITENIBHO
MPOTHO3UPOBATh €ro pe3yibTar, ¢GOpMyIupoBaTh OOOOMIEHUS U BBIBOJLI OTHOCUTEIHLHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEAOBAHUS, COCTaBISATh OOOCHOBAaHHBIM OTUET O MPOAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOW MCCIIEOBATEIbCKOM U MNPOEKTHOM JesTeNbHOCTH,
OPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY ITOMCKY METOJOB pEIlIeHUs
NPaKTUIECKHX 3a/1a4, IPUMEHEHHIO Pa3JIMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ nngopMmanmeii:

OPUEHTHPOBATHCS B Pa3IMUHBIX HCTOUYHUKAX WH(MOpMAMK (HAYYHO-TIONMYJIsIpHAs JIUTEpaTypa
XUMHYECKOTO COJIEp’KaHus, CIpPaBOYHbIE TMMOCOOMUs, pecypchl WHTepHETa), aHaIM3UpPOBATH
MHGOPMALIMI0O Ppa3MUYHbIX BHUAOB U (OpM MpeACTaBieHUSA, KpPUTHYECKH OLIEHHWBAaTh €&
JIOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTH;

dbopMynupoBaTh 3ampockl U MPUMEHATh pa3IUyHble METOAbl IMpU IOUCKE U OoTOope
uH(pOopMaIui, HEOOXOAUMOH /7Sl BBIMIOTHEHUS YU€OHBIX 3a7a4 ONPEeAeNEHHOTO THTIA;

pUOOpETaTh OMBIT HCIIOJIb30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHA H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAIBHYIO (GOpMYy MpeAcTaBiIcHUsS HHPOpMAIHUH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);



UCTIONIB30BaTh HAYYHBI S3BIK B KAueCTBE CpEACTBA NpH paboTe ¢ XUMHUYECKOH
uH(pOopMaIel: MPUMEHSATh MEKIIPEAMETHbIC (PU3NUECKUE U MaTEMaTHUECKHUE) 3HAKU U CUMBOJIBI,
dhopmyIiel, a0OpeBUATYpPbl, HOMEHKJIATYPY;

UCTIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISTHOCTH.

KoMMmyHHKaTHBHBbIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

3aJ]aBaTh BOIPOCHI 0 CYIIECTBY 00CYk/1aeMOil TeMbI B X0/1€ TUAJIOTa U/UIH JUCKYCCHH,
BBICKA3bIBATh UJIeH, POPMYIUPOBATH CBOM MPEATIOKECHUS OTHOCUTEIILHO BBIITOJIHEHUS
MIPEIJIOKEHHOM 3a1a4u;

BBICTYNIATh C NPE3CHTALHUEN pPE3yJIbTATOB ITO3HABATEIIBHOW JESATENbHOCTH, IOJIYYEHHBIX
CaMOCTOATEJIBHO UM COBMECTHO CO CBEPCTHUKAMU IPH BBITOJIHEHUNA XUMUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKOH pabOThl MO HCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3alii y4eOHOTo
npoekTa, ¥ (OPMYJIHUPOBATH BBIBOABI MO PE3YyIbTaTaM MPOBEIEHHBIX HWCCICIOBAHUA MTYTEM
COTJIacOBaHUs MO3UIMI B X0/1€ 00CYKIeHHUS 1 0OMEHAa MHEHUSIMHU.

PeryasiTuBHbBIC YHHBepCaJIbHbIC y4eOHbIC 1CHCTBHA:

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYIIECTBIIATH CBOIO I1O3HABATEJIbHYIO JAESTEIbHOCTD,
ompenenss e€ LeNd U 3alaud, KOHTPOJUPOBATh U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii  aITOPUTM JICHCTBHI TIPH BBIMOJHEHUHM YYEOHBIX M HCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Haunbosee 3(PPeKTUBHBIN COCO0 MX peleHHs ¢ Yy4ETOM MOJTY4YEHHUS HOBBIX 3HAHUH O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILIECTBIIATH CAMOKOHTPOJIb IEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS MPOTrpamMMbl MO XMMHMHM Ha YIriyOJE€HHOM ypOBHE Ha
YPOBHE CpeAHero obmero obpa3oBaHHs BKJIIOYAIOT crenuduueckue s y4eOHOro mpeaMera
«XuUMHs» HaydHblE 3HAHUS, YMEHMS U CHOCOObI JEHCTBUIl 1O OCBOEHMIO, MHTEPIIPETALUU M
npeoOpa3oBaHUIO 3HAHUM, BUABI ACATENBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U NPUMEHEHUIO
3HAHUW B PA3JIMYHBIX YYEOHBIX CHUTyalUsIX, a TaKK€ B pEAJbHbIX KU3HEHHBIX CHUTYyalMsX,
CBA3aHHBIX C XUMHEWU. B mporpamMme 1o XuMuM IIpeIMETHBIE PE3yJIbTaThl IPEACTaBICHBI 110 FOJ1aM
U3Yy4YECHUS.

10 KJIIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs» OTpaXkaroT:

c(OpMHUPOBAHHOCTH MPEJCTABICHUN: O MECTE€ U 3HAYCHUHM OPraHUYeCKOW XMMHH B CHCTEME
€CTECTBEHHBIX HayK M €€ POJM B 00ECIEYeHUH YCTOWYMBOIO PA3BUTHUS YEJIOBEUECTBA B PEIICHUU
po0JieM 3KOJIOTUYECKOM, IHEPreTHUecKOd M MUIIEBOM O€30MacHOCTH, B PAa3BUTUU MEIULUHBI,
CO3/IaHMM HOBBIX MAaTE€pPHaJOB, HOBBIX HMCTOYHHKOB HSHEPrHH, B OOECHEUEHHHM pPALMOHAIBHOTO
IPUPOIONIONIL30BaHUs, B OPMUPOBAHUU MUPOBO33PEHHUS U OOIIEH KyJIbTyphl YeJOBEKa, a TaKkKe
HKOJIOTHYECKU 0OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpeie;

BJIQJICHUE CHUCTEMOM XMMHUYECKUX 3HaHUH, KOTOpask BKJIIOYAET: OCHOBOIIOJIAratoIfe MOHATHUS
— XUMHYECKHH DJIEMEHT, aTOM, PO M AJIEKTPOHHAs 000JI0UKa aToma, S-, P-, d-aTOMHBIe opOHTay,
OCHOBHO€ U BO30YKJIEHHOE COCTOSTHUS aTOMa, THOpUIN3alisg aTOMHBIX OpOUTael, MOH, MOJIEKYIa,
BaJICHTHOCTb, MIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIIEHNS, XMMUUECKasl CBSI3b, MOJIb, MOJIIpHAs
Macca, MOJISIpHBIM 00bEM, yriIepoaHblil ckeneT, GyHKIMOHAIbHAs TPYIINa, paguKkail, CTPYKTYpHbIE
bopMmybl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJIETHBIE), H30MEPHs CTPYKTYpHasi U IPOCTPAHCTBEHHAs
(reomeTpuueckasi, OINTHYECKasl), HU30MEpbl, T'OMOJIOTHUECKUN psAJ, TOMOJIOTH, YTJIEBOJOPOJIbI,
KHCIIOPOJ- U Aa30TCOAEpXkKAIUE OPraHWYECKUE COEIAMHEHHUS, MOHOMEpP, INOJIHMMEp, CTPYKTYpHOE
3BE€HO, BBICOKOMOJICKYJISIDHBIC COCAMHEHUS;, TEOPHH, 3aKOHBI (mepuoawdeckuii 3axon JI. U.
MengeneeBa, Teopusi CTpOEHHsI opraHumdeckux BeniectB A. M. ByrtnepoBa, 3aKOH COXpaHEHHS
Macchl BEIECTB, 3aKOH COXpPAHEHHUS U MPEBpPALICHHUS JSHEPTHH MPU XUMHUUYECKHX PEaKIUsX),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3BIK XMMHUHU, MUPOBO33PEHUYECKHE 3HAHMS, JIEXKAIIUE B OCHOBE
MNOHUMAaHUs NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH; MPEICTABICHUS O MEXaHU3Max



XUMHUUYECKHUX peaKuil, TepPMOJIUHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSX MX MPOTEKAHUS, O
B3aMMHOM BIIMSIHUM aTOMOB M TPYIII aTOMOB B MOJeEKylax (MHAYKTUBHBII U ME30MEpHBIN
s dextol, opuentanTsl | u Il poga); dpakronornyeckue cBeIeHHUs O CBOMCTBAaX, COCTaBE, MOJTYICHUH
1 0e30MacHOM HCIIOJIb30BAHUM BAXKHEUIINX OPraHUYEeCKHX BEIIECTB B OBITY M TPAKTHYECKON
JESTEIbHOCTH YeJIOBeKa, OOUIMX HAay4YHBIX HMPHUHLHUIIAX XMMHUYECKOTO MPOU3BOJICTBA (HA MpUMEpe
MIPOM3BOJICTBA METAHOJIA, TIepepaboTKu HEPTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISIBIIATH XapaKTEpHbIE MPU3HAKH MOHATUH, YCTAaHABIUBATh UX
B3aMIMOCBSI3b, UCIOJB30BaTh COOTBETCTBYIOIIME TMOHSATHS IMPH OMHCAHWU COCTaBa, CTPOCHHS U
CBOMCTB OPraHUYECKUX COECIMHECHUIA;

c(hOpMUPOBAHHOCTh YMEHUH:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTABJICHUS MOJICKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OpraHN4YEeCKUX BEIIECTB;

COCTaBIISITh YPABHCHUS XUMUYCCKUX PEAKIMA M PACKPBIBATh MX CYIIHOCTh: OKUCIHTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUH MOCPEICTBOM COCTABJICHUS IJIEKTPOHHOrO OallaHca 3TUX PEeaKIUid,
peakuuii MOHHOTO OOMEHa IyTEM COCTABJICHHS WX MOJHBIX U COKPAMEHHBIX HOHHBIX YPAaBHCHHIA,

W3rOTAaBIMBATh MOJIEM MOJIEKYJ OPraHM4YeCKUX BEIIECTB [JJIs HWUIIOCTpallUd HX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHIl: YCTaHaBIMBATh MPUHAIJICKHOCTh H3YyYEHHBIX OPraHUYEeCKHX
BEIIICCTB M0 UX COCTAaBY M CTPOCHHIO K OMPEACIEHHOMY KJIACCY/TPYIINE COCTUHEHHM, AaBaTh UM
Ha3BaHus 1Mo cuctematuueckoit Homenkinarype (IUPAC) u npuBoauTh TpuBUaIbHbIC HA3BAHUS IS
OTIICIBHBIX TPEJCTABUTEIICH OPraHUYEeCKMX BEIIEeCTB (ITHJICH, AalleTWICH, TOJIYOJ, TJHUIEPHH,
STUJICHIJIUKOJb, (peHon, ¢hopManabaerui, alueTalbIeru/l, alleTOH, MypaBbUHAs KHUCIIOTa, YKCYCHas
KHCJIOTA, CTEApUHOBAs, OJICMHOBAs, IMAJbMUTHHOBASs KHCIOTHI, TJIHIMH, AJTaHWH, MaJIbTO3a,
bpyKTO3a, aHUIIUH, TUBUHUI, U30IIPEH, XJIOPOMPEH, CTHPOII U IPYTHE);

c()OPMHUPOBAHHOCTh yMEHHS OIPEACTATh BHJ XHUMHUYECKOH CBS3M B OpPraHUYCCKHX
coeMHEHUsX (KOBaJCHTHAsl U MOHHAS CBS3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c()OPMHUPOBAHHOCTh YMEHHS MPUMEHSTH IIOJIOKCHHUSI TEOPUU CTPOCHUS OPTaHUYECKUX
BemecTB A. M. ByrnepoBa 111 00bsSCHEHHUS 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepPH30BaTh COCTAB, CTPOEHUE, PU3NIECKUE U XUMHUYECKHE
CBOWMCTBA THITMYHBIX TPEJCTABUTENICH pPA3IMYHBIX KJIACCOB OPraHUYECKHX BEIISCTB: AJIKAHOB,
[UKIIOANIKAaHOB, AalIKCHOB, QJKAaJMECHOB, AJIKMHOB, apOMaTHYEeCKUX YTIEBOJOPOAOB, CIHUPTOB,
QNBJICTH/IOB, KCETOHOB, KApOOHOBBIX KHUCJIOT, TPOCTBIX W CIIOXKHBIX J(PHUPOB, IKUPOB,
HUTPOCOCTUHEHUN U aMHUHOB, aMHHOKHCIIOT, O€IKOB, yIJI€BOJOB (MOHO-, IU- U TOJIHCAXapHJIOB),
WUTIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKIy HHUMH YPaBHCHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIIHIA ¢ UCTIONB30BaHUEM CTPYKTYPHBIX (OPMYIL;

c()OPMHUPOBAHHOCTh yYMEHHSI TIOJATBEPKIaTh Ha KOHKPETHBIX TIpUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OpPraHMYeCKHX COEAMHEHHWH OT KpPaTHOCTH U THIIA
KOBaJICHTHOH CBSI3U (G- U TT-CBSI3H), B3AMMHOTO BIMSHUS aTOMOB M TPYIIIT aTOMOB B MOJICKYJIaX;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEePU30BaTh UCTOUYHUKU YTIIEBOJOPOIHOTO ChIphs (HE(DTH,
INPUPOJHBIN Tra3, yrojp), COCOObl €ro nepepadoTKH U MPaKTHUYECKOe NPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(OPMHUPOBAHHOCTh BIIQJICHUS CHCTEMOH 3HAHWH O €CTECTBEHHO-HAYYHBIX METOJaX
MO3HAHUS — HAOMIOICHUU, U3MEPEHUHU, MOJACTUPOBAHNH, SKCIIEPUMEHTE (PEaTbHOM M MBICTIEHHOM)
U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHATH OCHOBHBIE OMEPAMHA MBICTUTEILHON NeSTEIbHOCTH
— aHalM3 W CHHTE3, CpaBHEHHE, O0000IIeHHEe, CHUCTEeMaTHU3allfio, BBISIBICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBS3EH — JJISI U3YUEHHUS CBOMCTB BEUIECTB U XUMUYECKUX PEAKLINIA;

c(OpMHUPOBAHHOCTh YMEHHII: BBISBISATH B3aUMOCBSI3b XMUMHUUYECKUX 3HAHUN C MOHATHIMH U
MPEJICTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB i 00Jiee OCO3HAHHOTO TOHUMAaHUS
CYILIHOCTH MaTepuaibHOr0 €IMHCTBAa MHpPA, UCIOJIB30BATh CHCTEMHBIE 3HAHUS MO OpraHUYECKON
XUMUH 7151 OOBSICHEHHSI U IPOTHO3UPOBAHMSI SIBJICHUN, IMEIOIIHUX €CTECTBEHHO-HAYYHYIO TPUPOLY;



c(OpMUPOBAHHOCTh yYMEHUH: TMPOBOJIUTH pacu€Thl MO XUMHYECKMM QopMmylaM U
YpaBHEHUSM XUMUYECKUX PEaKIUi C UCMOIb30BaHNEM (PHU3UYECKUX BETUYHH (Macca, 00bEM Tra3oB,
KOJIMUECTBO BEILIECTBA), XapaKTEPU3YIOIIMX BEUIECTBA C KOJMYECTBEHHOH CTOPOHBI: PacuéThl IO
HAXOXJICHUI0O XUMHYECKOH (OPMYIIbI BEMIECTBA IO W3BECTHBIM MACCOBBIM JOJISIM XHMHYECKHUX
3JIEMEHTOB, MPOAYKTaM CTOpaHus, INIOTHOCTU T'a3000pa3HbIX BEIECTB;

c(OPMHPOBAHHOCTh YMEHHMU: MPOTHO3UPOBATh, AHAIM3HPOBATH M OLEHHUBATH C IO3UIHHA
9KOJIOTHYECKON 0e30MacHOCTH TMOCJIEICTBUS OBITOBOM M IMPOU3BOJICTBEHHOW JAESATEIbHOCTU
4eJI0BEKa, CBA3aHHOW ¢ mepepaboTKOi BEIIECTB, UCIIONb30BATh MOTyYCHHbIC 3HAHUS JUISl IPUHSTHS
IPaMOTHBIX pEHICHU MPOOJIeM B CUTYaAIUAX, CBSI3aHHBIX C XUMUEH;

c(OpMHUPOBAHHOCTh YMEHMIi: CAMOCTOSITEIbHO IUIAHUPOBATh U IMPOBOJUTH XHUMHUECKUN
HKCIIEPUMEHT (TIOJIyYCHHE U M3YYCHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIC PEaKIUU
YTJIEBOJOPOAOB PaA3IMYHBIX KJIACCOB M KUCIOPOACOJEPKAIINX OPraHUYECKUX BEIIECTB, PEIICHUE
AKCIEPUMEHTAIbHBIX 337au 10 PAacCIO3HABAaHUIO OPraHMYECKHUX BELIECTB) C COOIIOJECHUEM MPABUI
0e30macHoOro oOpaleHus ¢ BEIIECTBAMU U JIaDOpaTOPHBIM 000pyI0BaHUEM, (DOPMYIHPOBATH LIEh
UCCIICIOBaHMS, TPEICTABIATh B PA3UYHON (OopMe pe3yinbTaThl SKCIIEPUMEHTa, aHAIU3HPOBATH U
OLICHUBATbH UX JOCTOBEPHOCTb;

c(OpMUPOBAHHOCTh YMEHUI:

coONroAaTh MpaBHUiia HKOJIOTMYECKH IIeJIeCOOOpa3HOro MOBEACHHUs B OBITY U TPYIOBOH
JICATEIIPHOCTH B LEIAX COXPAHEHHs CBOETO 310POBbsS, OKPYXKAKOWIEH NPUPOJHON Cpeasl H
JOCTH>KEHHS €€ YCTOMYMBOrO pa3BUTHUS;

OCO3HAaBaTh ONACHOCTh TOKCHYECKOI'O JCHCTBUS HA JKMBBIE OpPraHU3MbI OIPEIECIEHHBIX
OpraHMYECKUX BEILECTB, TOHUMAs cMbIci nokazatens [IIK;

aHaJIM3UPOBAThH 11€J1€C000Pa3HOCTh IIPUMEHEHUS OpraHHYECKUX BEIIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIIEHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTh yMEHHUH: OCYIIECTBIATh IE€JICHANIPABICHHBIA TIOMCK XUMHUYECKOU
uH(pOpMallMd B pa3jMYHbIX MCTOYHUKAX (Hay4dHas W Yy4deOHO-Hay4dHas JIHUTEparypa, CpencTBa
MaccoBoil wuHpopmaruu, MHTEpHET W Apyrue), KPUTUUYECKU aHAJU3UPOBATH XHUMHUUYECKYIO
uH(popMalnio, nepepadaTeiBaTh €€ W UCHOIB30BaTh B COOTBETCTBUU C TOCTABICHHOW y4eOHOMN
3a/1a4uen.

11 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O0Ias 1 HeopraHu4eckasi XuMUs» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUN: O MaTepUATLHOM €IUHCTBE MUpPa, 3aKOHOMEPHOCTAX U
MTO3HABAEMOCTH SIBJICHUI MPUPOJBI, O MECTE€ U 3HAYEHUH XMMHH B CHCTEME €CTECTBEHHBIX HAayK U
e€ pomum B 0OECIEUCHHH YCTOWYMBOTO PA3BHUTHs, B PEIICHUH TMPOOJEM HSKOJIOTHUYECKOMH,
HHEPreTHUECKON U MUIIEBON O€30MaCHOCTH, B Pa3BUTHUU MEAMIIMHBI, CO3/IaHUU HOBBIX MaTepUAIIOB,
HOBBIX HWCTOYHUKOB OHCPIrur, B o0ecrieueHnn palvOHAJIBHOI'O MPUPOJAOIIOJIB30BaHUA, B
(GOpMUPOBAaHUM MHPOBO33PEHHUSI ¥ OOMICH KyJAbTYyphl UEIOBEKa, a TaKXKe OSKOJOTHYECKH
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOI cpejie;

BIIQJICHUE CUCTEMON XUMHUYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIAraloIINe MOHATHUS
— XUMHYECKUH 3JIEMEHT, aToM, PO aToMa, M30TOIbI, JIEKTPOHHAs 00oJiouka aroma, S-, p-, d-
aTOMHBIE OpOWTATM, OCHOBHOE M BO30YXIEHHOE COCTOSIHHSI aroMa, THOpPHAM3AIMS aTOMHBIX
opOuTanel, HOH, MOJEKyJa, BaJEHTHOCTb, OJJIEKTPOOTPHUILIATEIBHOCTh, CTENEHb OKHUCIIECHHUS,
XUMHUYECKasi CBS3b (KOBaJEHTHAsl, WOHHAs, MeETaUIMYecKas, BOJOPOAHAs), KPUCTAJUIMYECKas
pemérka, XUMHYEcKas peaklus, pacTBOp, 3JEKTPOJIUTHI, HEIIEKTPOIUTHI, 3JIEKTPOIUTHUECKAS
Jucconuanus, CTCIICHb AMCCOLMAIINH, BOI[OpOIIHLIfI nokKasarciib, OKHCJIIUTCIb, BOCCTAHOBUTCIIb,
TEIJIOBOM 3(PPEeKT XUMUYECKOH pEeaKIuh, CKOPOCTh XUMHUYECKOW PpEaKIuu, XHUMHYECKOEe
paBHOBECHE; TEOPUH U 3aKOHBI (TEOPHUs IIEKTPOTUTUICCKON JTUCCOIMAIINHY, IEPUOTUICCKII 3aKOH
J.N. MeHnneneeBa, 3aKOH COXPAaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS W MpEeBpalleHUs
SHCPTHUU NpHU XUMUUYCCKHUX PCAKIUAX, 3dKOH IMOCTOAHCTBA COCTAaBa BCHICCTB, 3aKOH I[CflCTBYIOHIHX
Macc), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHMS, JIekKAIIUE B
OCHOBC IOHHMAaHUA NTPHYUHHOCTU U CHUCTCMHOCTU XHUMHUUCCKHUX ﬂBHeHHﬁ; COBpPCMCHHBIC
MPEJICTABICHUS] O CTPOEHUU BEIIeCTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIPHOM M HAaJMOJEKYJISIPHOM



YPOBHSIX; TMpPEACTaBICHUS O MEXaHU3MaX XUMHUYECKHX pEaKUud, TEPMOAUHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HUX MPOTEKaHUs, O XMMHUYECKOM paBHOBECHH, PAcTBOpax U
JTUCIIEPCHBIX CHCTeMax; (PaKTOJMOTHYECKHE CBEIEHUS O CBOWCTBAaX, COCTaBe, IOJYyYECHUU
0C30MacHOM HCIIOJIb30BAHUH BAKHEUIIUX HEOPTaHWYECKUX BEHIECTB B OBITY M MPAKTHYECKO
JESTEIIbHOCTH YeJIOBeKa, OOUINX HAyYHBIX MPUHIUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUU: BBISIBIISTH XapaKTEPHbIC MPU3HAKHN TIOHATHH, YCTAaHABIMBATH MX
B3aUMOCB$I3b, UCII0JIb30BAaTh COOTBETCTBYIOIINE MOHIATHS MIPU ONMCAHUN HEOPTAHMYECKUX BEILECTB
U UX NPEBPALCHUN;

c(OpPMHUPOBAHHOCTh YMEHHUSI HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBIICHUS
GbopMyIT BEIIECTB U yPaBHEHHUI XMMHYCCKUX PeaKInii, cucreMaTrueckyro HomeHkiatypy (IUPAC)
Y TPUBUAIbHBIC HA3BaHUS OTACIIbHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OMPEIENIATh BaJCHTHOCTh U CTEMEHb OKHUCICHHS XUMHUYECKUX
AJIEMEHTOB B COCAMHEHUSX, BUJl XUMUYECKOM CBsI3U (KOBAJIEHTHAsl, MOHHAs, METaJLIMYECKasd,
BOJIOPOJIHAS ), TUIl KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(hOpPMUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BUa XUMHUYECKOM
CBS3M M THUIA KPUCTAUIMYECKON PEETKH, OOMEHHBIA W JOHOPHO-aKUENTOPHBIA MEXaHU3MBI
00pa3oBaHus KOBAJICHTHOM CBSI3H;

c(OpPMUPOBAHHOCTh YMEHHIl: KJIacCU(UIMPOBATh: HEOPraHUYECKUE BEIIeCTBA MO HX
COCTaBy, XMMHUYECKHE PEAKIHMH IO PA3IUYHBIM MPU3HAKAM (YHUCITYy M COCTaBY pPEarupyroumx
BEIIECTB, TEIUIOBOMY 3(QeKxTy peakiuu, H3MEHEHUIO CTENeHEeW OKUCICHHS D3JIEMEHTOB,
00paTUMOCTH, YYacCTHIO KaTajliu3aTopa W JAPYTHUE); CaMOCTOSITEIHBHO BBIOMPATh OCHOBAHUS WU
KpUTEPUU IJIs KIacCU(PUKALUY N3YUYaeMbIX BEIIECTB U XMMHUECKUX PEaKIIMii;

c(hOopMUPOBAHHOCTh YMEHHS PaCKpBhIBaTh CMBICH Nieproanyeckoro 3akona [[. . Menneneena
U JIEMOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTENBHYIO H POTHOCTUYECKYIO (DYHKITHH;

c(hOpMUPOBAHHOCTh YMEHHUH: XapaKTEePU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB W HMOHOB
XAMHMYECKUX JJIEMEHTOB IIepBOro—4derBéproro mnepuoaosB Ilepumomnueckon cucremsr J[.H.
MenieneeBa, UCTIONB3YS MOHATUS «IHEPTETHUECKHUE YPOBHUY, «IHEPTETUUECKUE TTOAYPOBHUY, «S-,
p-, d-aToMHBIC OpPOUTATM», «OCHOBHOE M BO30YKIEHHOE JHEPrETHUYCCKHE COCTOSHHS aToMay,
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XMMHMUYECKUX DJIEMEHTOB U MX COCAMHEHUU TIO
nepuonaMm u rpynnam Ilepumonnueckoin cuctemsl . M. MeHneneeBa, BaJeHTHbIE BO3MOXHOCTH
aTOMOB 2JIEMEHTOB Ha OCHOBE CTPOEHUS UX DJIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHUE CBOWCTBA
BEIIIECTB PAa3IUYHBIX KJIACCOB, TMOATBEPXKIATh CYIIECTBOBAHHWE TEHETHUYECKOM CBSI3U MEXIY
HEOPraHWYECKUMH BEIIECTBAMU C TOMOIIBIO YPAaBHEHU COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIINA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBaTh CYIIHOCTh: OKHCIHTEIBHO-BOCCTAHOBUTEIHHBIX
peakIuii OCPECTBOM COCTaBICHHS JJIEKTPOHHOTO OallaHca J3THX pPEaKIMil; peakiuii MOHHOTO
oOMeHa MyTEéM COCTaBJIEHHUS UX TIOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH; PEaKluid TUAPOIIN3A;
peakiuii KomriekcooOpa3oBaHus (Ha MpUMepe THAPOKCOKOMILIEKCOB IMHKA U allFOMUHUSA);

c(hOpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUECKHX PEAKITUN
C Y4Y€TOM HX DHEPreTHYECKUX XapaKTEPUCTHK, XapaKTep H3MEHEHHS CKOPOCTH XHUMHUYECKOU
peakIMy B 3aBUCHUMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TAKXKE XapakTep CMEMICHUS XUMHUUYECKOTO
paBHOBECHUS 110J] BIUSHUEM BHEIIHUX Bo3nencTBUi (mpunuun Jle llarense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh XUMHUYECKHE PEaKIH, JIeKAIIHe B OCHOBE
MPOMBINIJICHHOTO TIOJTy4EHUsI CEPHOI KUCIIOThI, aMMHUaKa, OOIINE HayUYHbIe MPUHITUIBI XUMHUECKUX
MIPOU3BOJICTB; 1I€IECO00PA3ZHOCTh MPUMEHEHNSI HEOPTAaHUYECKUX BELIECTB B MPOMBIIIEHHOCTH U B
OBITY C TOYKU 3pEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHWH O METOJaX HAy4YHOT'O IMO3HAHHS SBJICHUN
npHUPOBI — HAOIIOCHHE, U3MEPEHUE, MOICTUPOBAHUE, IKCIIEPUMEHT (peaabHBbId U MBICICHHBIH ),
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHUsS NPUMEHATh 3TU 3HAHUS MPU SKCIEPUMEHTAIBHOM
WCCJICTIOBAaHUH BEIIECTB U ISl OOBSICHCHHS] XMMHUYECKUX SIBJICHUN, NMEIOIIUX MECTO B TIPUPOJIE,
MIPaKTUYECKON JEATEIbHOCTH YEIOBEKA U B TIOBCEIHEBHOM KU3HU;
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c(OpMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBS3b XUMUYECKUX 3HAHUU C MOHATUIMHU U
NPECTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB sl 00Jiee OCO3HAHHOTO TTOHUMAHUS
MaTepUaIbHOrO €MHCTBA MUPA;

c(OPMHPOBAHHOCTH YMEHHUS MPOBOAMUTH PACUETHI: C HMCIIOJIB30BAaHHEM MOHSATHH «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIApHAsI KOHIIEHTpAIIU»; MAcChl BellecTBa Wik 00bEMa rasa mo
U3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM OOBEMY OAHOTO M3 Y4YaCTBYIOIIMX B PEAKLUU
BEIIECTB; TEII0BOro 3¢ dexra peakuuu; 3HaYCHUS BOJIOPOJAHOTO MOKA3aTeNsl pAaCTBOPOB KUCIOT U
IIeJI0Yel ¢ U3BECTHOM CTENEHBIO AUCCOLHUAIMH; MAacChl (00BEMa, KOJTMUYECTBA BEIIECTBA) MPOAYKTA
peaKkuu, eciyd OJHO M3 MCXOJHBIX BELIECTB JIaHO B BHUJE pacTBOpa C OIpeAeTaEHHOW MaccOBOMH
J0Jiel pacTBOPEHHOTO BEIIECTBA WJIM J1aHO B M30BITKE (MMEET MPUMECH); JIOJIM BbIXOJa MPOAYKTa
peakiuu; 00bEMHBIX OTHOLIICHUH ra30B;

c(OpMHUPOBAHHOCTh YMEHMI: CaMOCTOSITEIbHO IUIAHUPOBATh U TMPOBOJUTH XHUMHUYECKUN
HKCIEPUMEHT (IPOBEIECHHE peaKkiii HOHHOrO OOMEHa, MOATBEP)KACHHWE KayeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEIIECTB, OMpE/ENICHUEe CPebl PAaCTBOPOB BEHIECTB C MOMOIIBID HHAUKATOPOB,
U3YYEHHUE BIMSHUS pa3IMuHbIX (PAKTOPOB HA CKOPOCTh XMMMUYECKON peakluu, pelieHue
9KCIIEPUMEHTANIBHBIX 3aau 1mo TemMaMm «Mertamib»y U «Hemetamisl») ¢ coOmoleHuEM MpaBHIl
0e301acHOro oOpaleHus ¢ BemeCTBaMU M J1a00opaToOpHbIM 000pyI0BaHUEM, (POPMYIHPOBATH 1T
UCCJICIOBaHMsI, TIPEJCTABIATh B Pa3NU4HON (popme pe3ynabTaThl SKCIEPUMEHTa, aHAIM3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHHUH: COONIOAATh MpaBHJIa TMOJb30BAaHUS XMMHUYECKOW MOCYI0H U
1abopaTOpHBIM 000PYIOBAaHUEM, OOpAIllEeHUs C BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLUSIMH IO
BBIMIOJTHEHHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB, YKOJOTUYECKH 11eIeCO00Pa3HOTr0 MOBEICHUS B
OBITY U TPYAOBOU JACSITEIBHOCTU B IEJIIX COXPAHEHHS CBOETO 3/I0POBbs, OKPY>KAIOIIEeH TPUPOTHOM
Cpelbl U TOCTHIKEHUS €€ yCTOMYMBOIO pa3BUTHs, OCO3HABATH ONACHOCTh TOKCHYECKOIO NEHCTBUSA
Ha JKMBBIE OPraHU3MBbI OIpe/eIEHHBIX HEOPraHMYECKUX BEIIECTB, MOHUMAs CMBICI IOKa3aTess
IJIK;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIATH IE€JICHANPABICHHBIM TIOUCK XUMHUYECKON
uH(pOpMallMd B pa3jMYHbIX MCTOYHUKAX (Hay4yHass W Yy4deOHO-Hay4dHas JHUTEparypa, CpencTBa
MaccoBoM HH(popmanuu, WHTEepHET u Jpyrue), KPUTUYECKH aHaJIM3UPOBATH XUMHUYECKYIO
uHpopMaluio, rnepepadaThiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBMM C IMOCTaBIEHHOW y4ueOHOMN
3a/1a4en.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

KoandecTBo yacoB

Ne HaumeHoBaHMe pa3aesioB U TeM K DJieKTpoHHbIe (I (POoBHIE) 00pa3oBaTeIbHbIE
o/ NPOrPAMMEI Beero OHTPOJILHBIE I[IpakTudeckue pecypesI
PadoTHhI padoTHhI
Pasnen 1. TeopeTnueckne 0CHOBbI OPraHU4eCKO XUMUH
Tpeamer oprauHeckol XuMHu. TeOP e bubunoreka ITOK https://myschool.edu.ru/
11 CTPOCHHUS OPTaHMYECKUX coenHeHHH A. M. 8 0 0 )
https://resh.edu.ru/
Bytneposa
HWroro no paznery 8
Paznea 2. YrjieBoaopoabl
[MpenenbHbIe YIICBOIOPOIBI — ANKAHBI, Bubnuoreka IJOK https://myschool.edu.ru/
2.1 5 0 0 .
[UKJIOAJIKAHBI https://resh.edu.ru/
HenpenenbHbie YriIeBOAOPOIbI: aTKEHBI, bubamnorexa I{OK https://myschool.edu.ru/
2.2 14 0 1 ]
aJKaIUEHb], AIKUHBI https://resh.edu.ru/
bubamnorexa I{OK https://myschool.edu.ru/
2.3 ApoMaTHYECKHEe yTIeBOAOPOIHI (apeHBI) 8 0 0 https://resh.edu.ru/
IpupoaHbIe HCTOYHHKHU YTIICBOAOPOIOB H Bubnuoreka IJOK https://myschool.edu.ru/
24 4 0 0 i
ux mepepaboTKa https://resh.edu.ru/
bubnunoreka ITOK https://myschool.edu.ru/
2.5 l"anmoreHnpon3BOHBIE YTIEBOIOPOI0B 4 1 0 https://resh.edu.ru/
HWroro no paznery 35
Paznen 3. Kucjiopoacoaep:kaiiue opranndeckue coeimHeHus
31 Criuprsr, deron 11 0 1 EI/IGJI-I/IOTeKa LIOK https://myschool.edu.ru/
https://resh.edu.ru/
KapGomumbbie COSAUHCHMA: AbICTHb! 1 bu6mumoreka LIOK https://myschool.edu.ru/
3.2 keToHEI. KapOoHOBBIE KUCTOTHI. CI0XKHEIE 21 0 1 i
https://resh.edu.ru/
a¢upsl. XKupbt
bubamnorexa I{OK https://myschool.edu.ru/
33 Yraesons! 9 ! 0 https://resh.edu.ru/
Hroro no pazneny 41
Pasnen 4. A3oTcoep:kamne opranHndeckue coemHeHns
4.1 AMuHBI. AMUHOKUCIOTHL. benku 12 1 2 BH6H_HOTeKa LIOK https://myschool.edu.ru/
https://resh.edu.ru/
Hroro no pazneny 12
Pazgen S. BeICOKOMOJICKYJ/ISIPHBIE COCAHHEHHS
51 BhICOKOMONEKYISDHBIE COCMMHCHIS 6 0 1 Bubimoreka I1OK https://myschool.edu.ru/
' yiAp A https://resh.edu.ru/
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 102 3 6
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11 KIIACC

KoauyecTBo yacoB

Ne Haumenosanue pasieos u Tem K JJieKTpOoHHbIE (U] poBHIE) 00pa3oBaTeIbHbIE pecypChl
o/ NPOrpaMMbl Beero OHTPOJILHbIE IIpakTHyeckue P nu@p |4 pecyp
padoThI padoThI
Pa3nen 1. TeopeTnueckne 0CHOBBI XUMHH
Crpoenne aroma. [leprnoamaeckuii 3akoH
1.1 u [eproaudeckas CHCTEMa XHMHYECKAX 9 0 0 Bu6nmoreka IOK https://myschool.edu.ru/ https://resh.edu.ru/
anemeHToB /1. 1. Menneneesa
12 fjﬁ}‘;ﬁ?ﬁe pewectsa. Muoroobpasie 11 1 0 BuGmorexa LIOK https://myschool.edu.ru/ https://resh.edu.ru/
1.3 XUMHUYECKUE PEaKIUH 19 1 3 Bubnuoteka IJOK https://myschool.edu.ru/ https://resh.edu.ru/
Hroro no pasneny 39
Paspnen 2. Heopranuyeckasi xumust
2.1 Hemeramis 31 1 3 bubamorexa IJOK https://myschool.edu.ru/ https://resh.edu.ru/
2.2 MeTamisl 23 1 2 Bbu6nuoreka IIOK https://myschool.edu.ru/ https://resh.edu.ru/
HWroro no paznery 54
Paznea 3. Xumus u Ku3Hb
3.1 ﬁggfl’l MO3HAHNA B XHMUK. XuMus u 9 0 0 Bu6nuoreka IIOK https://myschool.edu.ru/ https://resh.edu.ru/
HWroro no paznery 9
OBLIEE KOJIMYECTBO YACOB I10 102 4 8

IMPOIr'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBSA3ATEJBbHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA
» Xumus, 11 xnacc/ T'abpuensia O.C., OctpoymoB WU.I'., Cnagkos C.A., JI€skun A.H.,
AxnmonepHoe o61ectBo «M3natenberBo «IIpocBerneHuey

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
1. Xumus. [lmanupyemsie pesynbrarbl. Cucrema 3amaHuid. 8—9 Kiaccel: mocoOue st
yuutenei obmeoOpazoBat. yupexxaenuid / A. A. Kasepuna, P. I'. Manoma, /. IO.
Ho6potun; noa. pen. I'. C. KoBanesoit, O. b. JlorunoBoii. — M.: IIpocBemenue. — 2013. —
128 c.
2. Xumus. Tematnueckuii KOHTpoJib. 8—9 kmaccel / A. A. Kasepuna, I'. H. Momyanora, M.
I'. Cractuna. — M.: HanmmonaneHOoe obpazoBanue, 2022. — 160 c. (®I'OC. TemaTudeckuii
KOHTPOJIb).
3. Hoo6potun /1. 1O. KonTponupyromas GyHKIHS MIKOIEHOTO XUMHUYECKOTO IKCIIEPUMEHTA
/I Xumus B mikone. — 2017. — Ne 3.
4. Eppirun . I1., Hlumkun E. A. MeTtoauka pemienus 3a1a4 o XuMuu: yued. nocodue ams
CTYZICHTOB Ie/l. UH-TOB 10 OuoiI. ¥ xuM. creu. — M.: [Ipocsemenue, 1989. — 176 c.
5. 3notHukoB . I'. XUMHUUYECKUH SKCIIEPUMEHT Kak crieruduueckuii Mmeron oOyueHus //
[TepBoe centsiops. — 2007. — Ne 24.
6. Momuanosa I'. H., Cuacruna M. I'. KonnuecTBeHHbBIE OTHOLIEHUS B XUMHAH // XUMUS IS
mKoJIbHUKOB. — 2020. — Ne 4.
7. O6mias meToauka o0ydeHus xumun B mkosie / P. I'. Banosa, H. A. I'opoaunosa, . 1O.
Jlo6potuH u np.; mox pea. P. I'. MBanosoit. — M.: Jlpoda, 2008. — 319 c. (Poccuiickas
akazemus oopasoBanus — yuutento). A.A. Kasepuna, P.I'. IBanoBa. I'n. Hopmarusnas 6a3a
XUMHUYECKOro 00pa3oBaHus B CPEAHEH LIKOJIE.
8.Xumus. Pemenne 3aaHuii MOBBIIIEHHOTO U BHICOKOTO YPOBHS CJI0KHOCTH.
Kak nmosnyunts makcumanbHblil Oamn Ha EI'D: yueO. mocobue / A. A. Kaepuna, I'. H.
Momganosa, H. B. CBupunenkosa, C. B. CraxanoBa. — M.: Unaremrekt-LenTp, 2015. — 216
c.

HUADPPOBBIE OBPASOBATEJIBHBIE PECYPCBbI
N PECYPCbI CETU UHTEPHET
Ypox (PDI) https://resh.edu.ru
VYpoxk (Hemoprau) https://nsportal.ru
(SAKnacce) https://www.yaklass.ru
Buneoypox (MHTEPYPOK): https://interneturok.ru
[Mpesenranus (Mupoypok) https://infourok.ru
bubnroreka I{OK https://m.edsoo.ru
[pesenrarus (3nanuno) https://znanio.ru
Pemry EI'D: https://ege.sdamgia.ru/
VYpoxk : https://urok.1sept.ru
VYpok, npesenraruu:https://multiurok.ru
Ypok(®OKCDOPMI):https://[foxford.ru
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