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l. MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamMma 1o XMMHH Ha ypOBHE cpeaHero oluiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DexnepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Oenepanumny, TpeOOBaHUI K pe3yabTaTaM OCBOSHHs (enepaabHONH 00pa30BaTEIbHOM MPOrpaMMbl
cpennero obmero oopazoBanus (POIT COO), npencraBineHHbIX B DeepalbHOM rocy1apcTBEHHOM
obpazoBarenbHoM ctangapre COO, ¢ yueérom KoHuenuum mnpenogaBaHuss  y4eOHOTO
npeaMera
«Xumusi» B 00pa3oBaTeIbHBIX opranm3anusx Poccuiickoit denepanuu, pearu3yonux OCHOBHBIC
oOpa3oBaTeibHble MPOTPaMMbI, © OCHOBHBIX MOJIOKEHUHN
«Ctparerun pa3Butusa BocnuTanusi B Poccuiickoit ®enepaunu Ha nepuon 1o 2025 roma»
(Pacnopspxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YINIYOJIICHHOTO MW3Y4YeHHs 3aHMMaeT Ba)XXHOE MECTO B CHCTEMeE
€CTeCTBEHHO-Hay4HOro oOpa3zoBanus yyamuxcs 10 kiaccoB. M3ydeHue npeamera, peain3yeMoe B
yCIOBUSAX  AUPQPEPEHIIMPOBAHHOTO,  NPOQWIBHOTO  OOYYEeHHs, MPU3BAHO  0OECICUYHTH
00111e00pa30BaTEeIbHYI0 M OOMICKYJIBTYPHYIO TOJATOTOBKY BBIMTYCKHHKOB IIKOJbI, HEOOXOAUMYIO
JUISL aJanTalii MX K OBICTPO MEHSAIOIIMMCS YCIOBUSIM JKH3HH B COIIMyMEe, a TaKxke s
MPOJOHKEHUsI 00YUYEeHHs] B OpTraHU3alMsIX MPo(hecCHOHATBLHOr0 00pa30BaHUs, B KOTOPHIX XHMHUS
SBJISIETCSI OJTHOM M3 MIPUOPUTETHBIX TUCIUTIIINH.

B nporpamme mno XuMHM Ha3Haue€HHE TMpeaMeTa «XUMHA» TOy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu nosoxenusimu dPIoC COO o
B3aMMOOOYCIIOBICHHOCTH 1IeJiel, colepKaHusl, pe3yabTaTOB OOy4YeHHs] U TpeOOBaHHI K YPOBHIO
MOATOTOBKUA BBIMTYCKHUKOB. CBHUIETEIHCTBOM TOMY SBISIIOTCS  CIEAYIOIIME, BBIMOIHSIEMbIC
IPOrPaMMOM 10 XUMHUU (YHKITUH:

e HUH(QOPMAIIMOHHO-METOAUYECKAsl, pealu3alusi KOTOpOH oOecrednBaeT IMOJydYeHHe
NPEJICTaBICHUST O IeNsAX, COAepKaHWM, OOIIell cTparerud OOy4YeHHs, BOCHUTAHHUS H
pa3BUTHs OOYYaAIOIIMUXCA CPEICTBAMH TMPEAMETa, M3y4aeMOro B paMKax KOHKPETHOTO
npoduns;

e OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpas MpeaycMaTpUBAET ONpPEAeSICHHE: MPUHIUIIOB
CTPYKTYpUPOBaHHUS M  TOCIEAOBATEIbHOCTH  M3y4YeHHS  y4eOHOro  maTepuana,
KOJMYECTBEHHBIX M KA4YE€CTBEHHBIX €r0 XapaKTEePUCTHUK; IMOAXOAO0B K (HOPMHUPOBAHHIO
COJIEPXKATEIHPHOM OCHOBBI KOHTPOJST M OIIEHKM 0Opa30BaTENbHBIX JTOCTHKCHUI
oOydaromuxcsi B paMKax HMTOTOBOM arrecTalu B (popme eIUHOro ToCyIapCTBEHHOTO
HK3aME€Ha M0 XUMHUH.

[Tporpamma 715t yriyOiaeHHOTO U3YUEHUS! XUMHH:

e YCTaHaBJIMBACT WHBAPHWAHTHOE TMPEAMETHOE COJEPIKaHHE, 00s3aTEIBHOE NIl U3yYEHUS B
paMKax OTHIENbHBIX MPOQHUICH, TpeaycCMaTpuBaeT paclpeeieHUE U CTPYKTypUPOBAHHE
€ro 1o KJIaccaM, OCHOBHBIM COJIEpKaTeNIbHBIM TMHUSAM/pa3jieliaM Kypca;

e J1a¢T MPUMEPHOE pacmpeeiecHue Y4eOHOr0 BPEMEHH, PEKOMEHAYEMOTO IS W3y4deHUs
OT/IENIbHBIX TEM;

e [pe/ularaeT NPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUeHUsI YUeOHOTro Marepuana ¢ yuyeToM
JIOTUKH NIOCTPOEHHUS KypCa, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3EH;

e JaéT METOJMYECKYI0 MHTEpPHpEeTaluio Ieled M 3aJad MU3yuyeHus MpeaMmera Ha
yIIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME CPEIHEro O0IIero
00pa30BaHus, COAEPIKATENLHONW XapaKTEPUCTHKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS
OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl CpeaHero olmiero oOpa3oBaHus (JIMUHOCTHBIX,
METaNnpeIMETHbIX, NPEIMETHBIX), a TaKKe C YYETOM OCHOBHBIX BHJIOB Y4eOHO-
MIO3HABATENBHBIX JICHCTBHI 00yUaroIIerocs o OCBOCHUIO COJCPKAHUS IPEaAMETa.

[To BceM Ha3BaHHBIM MO3UIUAM B IPOrPAMME MO XUMHUHU NPEIYCMOTPEHA TPEEMCTBEHHOCTB C

o0yyeHHeM XMMHHU Ha YpOBHE OCHOBHOTO OOIIEro oOpazoBaHMs. 3a MpelesiaMH YCTaHOBJICHHOU
POrpaMMOI MO XUMHU 00s3aTeNbHOW (MHBAPHAHTHOM) COCTABISIONICH COJEp)KaHUS y4eOHOro



npeaMera «XUMHs» 0CTacTcs BO3MOXKHOCTh BBIOOpa €ro BapHaTHUBHON COCTaBISIONICH, KOTOpas
JIOJDKHA OIIPEJEIATHCS B COOTBETCTBUU C HAIIPABIEHUEM KOHKPETHOIO Npoduist o0ydeHus.

B cooTtBerctBUU ¢ KoHIEeNTyanbHbIMU TTOsI0)keHUIMU PI'OC COO 0 Ha3HAUYEHUU NMPEIMETOB
06a30Boro M yriyOJICHHOro YpoBHEH B cucreMe IuQQepeHIIMPOBAHHOTO OO0Y4YeHUS Ha YpPOBHE
cpeaHero oOmero oOpa3oBaHHMs XHMHS HAa YypPOBHE YIIyOJICHHOTO HW3y4YCHHs HANpaBieH Ha
peanu3aluio IPeeMCTBEHHOCTHU € MOCIEAYIOIIUM 3TAalloM MOJIy4eHHs] XMMUYECKOro o0pa3oBaHus B
paMKax HM3y4eHMs CIIELHalbHBIX €CTECTBEHHO-HAay4YHbIX M XMMHUYECKMX AUCUUIUIMH B BY3aX H
OpraHu3alusaX cpenHero npogeccuoHaIbHOro 0Opa3zoBaHusA. B 3TOil CBsA3M H3ydeHHE IMpeaMeTa
«XUMUS» OPUEHTHPOBAHO MPEUMYLIECTBEHHO Ha pacIIMpeHHe M YriIyOJeHHE TEOPETUYECKOH W
IPAaKTUYECKON NOJArOTOBKU 0OYUYaIOIIMXCsl, BBIOPABIIMX ONpeNeeHHbIN MPpoduiib 00ydyeHus, B TOM
Yycie ¢ MepCHeKTUBONW IMOCIENYIOIEro MOTY4YeHUs: XMMUYECKOro oOpa30BaHUs B OpraHU3alMsIxX
npodeccuoHaabHOro obpaszoBanus. Hapsngy c stuMm, B cBere TpeboBanmii ®I'OC COO k
IUIAHUPYEMBIM pe3yJIbTaTaM OCBOEHHS (enepanbHol 00pa30BaTeNIbHOW IMPOrPaMMBbl CPEIHETO
oOmiero oOpa3oBaHusl U3ydeHHE INpeaMeTa «XUMHs» OPUEHTUPOBAHO TAK)KE Ha pelleHue 3a1ay
BOCIIUTAHUSI W COLUMAIBHOTO  pa3BUTHA  oOydaromMxcsi, Ha (OpPMHpPOBaHHE Yy  HHX
OOIICMHTEIUICKTYATbHBIX YMEHHUH, YMCHHHA palMOHAIHM3AINKA Y4eOHOrOo TpyAa W OOOOMICHHBIX
CIOCO0O0B JEATENBHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocrapisoliuMu  npeaMera «XUMHsS» HAa YpOBHE YITIyOJICHHOIO H3Yy4YEHMs SBISIOTCS
yriyoneHHble Kypebl — «Opranudeckas xumus» M «OOmas u HeopraHuueckas xumusy». [lpu
OTIpEeNIeICHNH TOIX0/J0B K OTOOpY M CTPYKTYpHOW OpraHHM3alld COJEPKAHHUS JTHUX KYpCOB B
porpaMMme Mo XMUMHM 3a OCHOBY HpHHATH nonoxeHus ®I'OC COO o paznuuusx 06a30BOro u
yrIIyOJIEeHHOTO YPOBHEH U3y4eHUs peMeTa.

OcHoOBY cozepkaHusi KypcoB «Opranuueckas XuMus» 1 «O01as 1 HeopraHuuecKkast XUMHUs»
COCTABIISIET COBOKYITHOCTHh NPEAMETHBIX 3HAHUH M yMEHHH, OTHOCSIIHUXCS K 0a30BOMY YPOBHIO
U3y4dEeHUs IpeaMeTa. JTa CUCTeMa 3HAHUI MOJTydaeT ONpeelICHHOE TEOPETHUECKOe JIOMOIHEHNUE,
MO3BOJISIONIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINI 00bEM (DAKTOIOrMUECKOro MaTepuania.
Tak, Ha yrayOGIEHHOM YpOBHE M3Yy4eHHs NpeaMera oOecredyeHa BO3MOXKHOCTb 3HAUYUTENIBHOTO
yBEeNIUYEHUsI 00bEMa 3HaHUH O XMMHUYECKHX 3JEMEHTaX M CBOMCTBaX MX COCIUHEHHUH Ha OCHOBE
pacmpeHuss W yriyOJeHHs TPEINCTaBICHHA O CTPOCHHWM BEIIECTBA, XWMHYECKOH CBSI3UM U
3aKOHOMEPHOCTSIX TPOTEKAHMS PEaKIHid, pacCMaTpUBACMBIX C TOYKHA 3pPEHHS XUMHYECKOU
KUHETHKH W TepMOAMHaMUKHU. M3ydyeHue nepuoauyeckoro 3akoHa u Ileproanueckoil cucTembl
XUMHUYECKHX 3JIEMEHTOB 0a3MpyeTcsl Ha COBPEMEHHBIX KBAHTOBOMEXAaHUYECKUX MPEICTABICHUSIX O
CTPOCHUHU aToMa. XWMHUYECKas CBS3b OOBSCHIETCS C TOYKU 3PEHHUS DHEPreTHUECKUX W3MEHEHHH
npu e¢ oO0pa3oBaHMM W Ppa3pyLIEHUHU, a TAaKXK€ C TOYKH 3PEHHS MEXAaHHU3MOB €¢ 00pa30BaHMUI.
W3yueHne TUIIOB peakuid TOMONHAETCs (POPMUPOBAHUEM IIPEJICTABICHUI 00 MEKTPOXUMHUYECKUX
npolieccax M 3JEKTPOJIU3E PacIlaBOB M PacTBOPOB BellecTB. B Kypce opraHnyeckoil XUMHM IMPH
PACCMOTPEHHUH PEaKIIMOHHON CTIOCOOHOCTH COCIMHEHHH yAeIsIeTcst 0co00e BHIMaHHE BOIIPOcaM 00
AIIEKTPOHHBIX AP PEKTaxX, 0 B3AUMHOM BIIMSHUM aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKITHi.

Oco0oe 3HaueHHWE MMEET TO, YTO Ha COJEp)KaHHWE KypCOB XMMHHU YTIIIYOJIEHHOTO YPOBHS
U3yUYEHHsI JJIS1 KJIACCOB OMPEEeNCHHOr0 Mpoduiis (IJIaBHBIM 00pa3oM Ha UX CTPYKTYpPY U XapakTep
JIOTIOJTHEHUH K OOIIel cucTeMe NMpeIMEeTHBIX 3HAHW) OKa3bIBAIOT BIMSHUE CMEXKHBIE MPEIMETHI.
Tak, HanpuMep, B COAEpKaHUM MpPeaMeETa JJs KJIACCOB XMUMHKO-(PU3NYECKOro npoduiist 60ibIIoe
3HAa4YeHHWE OyAyT HMMETh JJIEMEHTHl y4eOHOro marepuana mo oOmed xumun. [lpm u3zydeHun
npeaMera B JaHHOM ciydae akIEeHT OyAeT clielaH Ha OOIIHOCTh METOAOB MO3HaHUs, OOIIHOCTH
3aKOHOB U TEOPUH B XMMHUU U B (PU3UKE: aTOMHO-MOJIEKYIIpHast TeopHs (MOJEKYJsIpHasi TEOpHUs B
(Gu3uKe), 3aKOHbl COXPAaHEHHWsS MacChl W DHEPIUHU, 3aKOHbI TEPMOAMHAMHUKH, 3JIEKTPOJIH3a,
IPECTaBICHUS O CTPOCHUH BEILECTB U JAPYTOE.

B TO xe Bpems B colepkaHMM NIpeAMeTa Ul KJIAacCOB XUMHMKO-OMOJIOTMYECKOro Mpoduis
OoNbIINI yAeTbHBINH Bec OyneT MMeTh opraHuyeckas XuMus. B 3Tom ciyuae mpemoctaBisieTcs
BO3MOXHOCTb Ul 0ojiee OOCTOSTENIBHOTO PACCMOTPEHUS XMMUYECKON OpraHM3alliy KJIETKH Kak



OMOJIOTHYECKOM CHUCTEMbI, B COCTaB KOTOpPOW BXOAAT, K TMPHUMEPY, TaKue CTPYKTypHBIE
KOMITOHEHTbI, KaK JIMIUIbI, OCIKH, YIIeBObl, HyKIEHHOBbIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHus
O COCTaB€ M CBOMCTBax IIPEICTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIYXKAaT
OCHOBOH JIJIs1 U3YYEHUs CYIIIHOCTH IPOIEcCOB (POTOCHUHTE3A, ABIXaHUS, MUILECBAPCHUS.

B muane ¢opMupoBaHHs OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJOB ITO3HAHUSA U OIBITA INPAKTUYECKOTO NPUMEHEHUS! HAYYHBIX

3HAaHUM M3ydyeHue mnpeaMera «XUMHs» Ha YIriyOJCHHOM YPOBHE OCHOBAHO Ha MEXKIIPEIMETHbBIX
CBSI3AX C Y4EOHBIMH INpeIMETaMH, BXOAAIIMMH B COCTaB MpPEIMETHBIX obisacteid «EcTecTBeHHO-
Hay4HbIE TPeaMEThI», «MaTteMaTnka u nHpopMaTuka» u «PyccKuii SI3bIK U TUTEpATypar.

[Ipu u3ydyenum ydeOHOro mpenmMeTa «XUMHS» Ha YrIIyOJICHHOM YPOBHE TaKkkKe, Kak Ha
YpOBHE OCHOBHOTO M cpemHero oOmiero oOpa3oBanusi (Ha 0a30BOM YpOBHE), 3ajadeid
NEPBOCTEIICHHON 3HAYUMOCTH SABISETCS (OPMUPOBAHME OCHOB HAayKH XHMHU Kak OOJacTH
COBPEMEHHOI'0 €CTECTBO3HAHNUS, IPAKTUYECKOM JEATEIbHOCTH YEI0BEKA U OJHOIO U3 KOMIIOHEHTOB
MHUpPOBOW KyJabTypbl. PemieHue 3Toil 3amauM Ha yriayOJICHHOM YpOBHE H3y4YeHHs MpeaMera
IpeJoiaracT peaju3alnio TakKux 1eieH, Kak:

e (QopmupoBaHuE NpPEACTABICHUI: O MaTepUAIIbHOM €JUHCTBE MHpPA, 3aKOHOMEPHOCTIX U
IIO3HABAEMOCTU SIBJIEHUI NPUPOJBI, O MECTE XMMHUH B CUCTEME €CTECTBEHHBIX HAyK M €€
BeJylleil poiu B OOECHEUEHUH YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA: B PELICHUU
po0JIeM HKOJIOTMYECKOM, SHEpPreTM4ecKOM M MHILEBON Oe30I1acHOCTH, B Pa3BUTHH
MEIMIUHBI, CO3[JAHUU HOBBIX MaTe€pHajoB, HOBBIX UCTOYHUKOB HHEPIUH, B 00eCHeUeHUH
PaLMOHATIBHOIO MPUPOAONOIb30BaHUSA, B (HOPMUPOBAHMM MHUPOBO33PEHUS M 0OLIeiH
KYJIbTYpbl 4YEJIOBEKa, a TaKK€ HKOJIOIMYECKH OOOCHOBAHHOI'O OTHOILEHHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

e OCBOCHHME CHCTEMbl 3HAHMH, JEKAIMX B OCHOBE XUMHYECKOW COCTaBJIIOIICH
€CTECTBEHHO-HAYUYHOW KapTHUHBI MUpPA: (YHIaMEHTAJIbHBIX MOHATHH, 3aKOHOB M TEOPHM
XUMHUH, COBPEMEHHBIX NPEJCTABICHUNH O CTPOCHUM BEIIECTBA HA PA3HBIX YPOBHAX —
aTOMHOM, HMOHHO-MOJIEKYJISPHOM, HAIMOJEKYJISIPHOM, O TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKaHUS XMMHUYECKHX PEaKUui, O XMUMHYECKOM
pPaBHOBECHM, PACTBOpaX W JAUCHEPCHBIX CHUCTEMax, 00 OOLIMX HayYHBIX MPUHIIMIAX
XUMHYECKOI'0 TPOU3BO/ICTBA;

e (QopmupoBaHue y o0OyyaroUMXCs OCO3HAHHOIO TOHHMMaHUS  BOCTPEOOBAHHOCTH
CHUCTEMHBIX XWMHYECKUX 3HAaHMH [UId OOBSACHEHMS KIIOYEBBIX HAeH U mpobiem
COBPEMEHHOM XHMMHH, JUIi OOBSICHEHHS M IPOrHO3UPOBAHMS SBICHUH, HMEIOLINX
€CTECTBEHHO-HAYYHYIO NMPUPOIY; PaMOTHOIO PEIIeHUs MPoOJieM, CBA3aHHBIX C XUMUEH,
IPOTHO3MPOBAHMS, aHajluW3a M OLEHKH C TO3UIMI 3KOJIOTHYecKo Oe30macHoCTH
NOCJEACTBUM OBITOBOM M TNPOM3BOJCTBEHHOM NESATEIBHOCTH YEJIOBEKAa, CBS3aHHON ¢
XUMHUYECKHM MTPOU3BOICTBOM, HCIIOJIb30BaHUEM U MEpepabOTKO BEIIECTB;

e yrayOJeHHe NpeJICTaBICHUM O Hay4yHBIX METO/ax II03HAHUS, HEOOXOIUMBIX IS
NpUOOpETEeHUs] YMEHUN OPHUEHTHPOBATHCSI B MUPE BELIECTB M OOBSACHEHUS XUMUYECKHUX
ABJICHUM, UMEIOIINX MECTO B MPUPOJE, B MPAKTUUECKOMN NEATEIBHOCTU U NOBCEIHEBHOMN
YKU3HU.

B nnane peanuzanuu nepBoOYEpeHBIX BOCIUTATEIBHBIX M Pa3BUBAIOMIMX (YHKIUI 1IETOCTHOMN
CHCTEMBI CpefHero o0rmiero o0pa3oBaHUs NMPH H3YYCHUH TpeaMeTa «XHMHUs» Ha YriTyOJIeHHOM
YPOBHE 0COOYIO0 aKTyaJIbHOCTh MPUOOPETAIOT TaKKE MEJIA U 3a/1a4H, KaK:

e BOCHHUTaHUE YOEKICHHOCTHU B MTO3HABAEMOCTH SIBJICHHI MPUPOJIBI, YBAXKEHHUS K MPOIIECCY
TBOpYECTBA B OOJIACTH TEOPETHUYECKUX W TIPUKIAIHBIX HCCICIOBAHUN B XUMUH,
dbopMUpPOBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKU;

e pa3BUTHE MOTHBAIlMU K OOYYEHHWIO W TO3HAHHWIO, CIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIUTAHHWIO Ha OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX IIECHHOCTEH;



e pa3BUTHE NO3HABATEIILHBIX MHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH
oOyyaromuxcsi, OpMHPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHHS K CaMOOOPa30BaHUIO U
HETPEPhIBHOMY O00pa30BaHUIO KaK yYCJIOBUIO YCIEHIHOM Mpo(ecCHOHAIBHOW U
OOIIECTBEHHON JIeSTETbHOCTH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
noTpeOHOCTH B 3/I0POBOM 00pa3e KU3HU;

e (dopMupoBaHHE YMEHUH W HABBIKOB pa3yMHOTO IPUPOJIONOIB30BaHUS, Pa3BUTHE
9KOJIOTUYECKON  KyJIbTYpbl, NPUOOPETCHHE  ONbITa  OOINECTBEHHO-  ITOJIC3HOM
DKOJIOTUYECKOH JCSATEIBHOCTH.

OO1ee yncno 4acoB, MPEAYCMOTPEHHBIX I U3YYEHUS] XUMHUH Ha YrIIyOJIC€HHOM YPOBHE CPEIHETO
obmero oopazoBanus, coctarisieT 102 gaca: B 10 kinacce — 102 gaca (3 yaca B HeZIelto).

1. IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI ITO
XUMHUU HA YI'JTYBJIEHHOM YPOBHE CPEJJHEI'O OBLIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

B cooTBeTrcTBUM € CHUCTEMHO-AEATENBHOCTHBIM IOAXOJIOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOEHUS MpeaMeTa «XUMHUS» Ha YPOBHE CpeaHEro o0miero o0pa3oBaHus BbIIEICHBI
CIIEAYIOIINE  COCTABISIONIME:  OCO3HAHHWE  OOYYArOIIMMHUCS  POCCHMCKOH  TpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CAMOPAa3BUTHUIO, CAMOCTOSATENIBHOCTH M CAMOOIIPEIEICHUIO; HAIMYNE
MOTHUBAllMM K OOYYEHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMUXCS PYKOBOJCTBOBATHCS
OPUHATHIMEH B OOIIECTBE MpaBUJIaMM M HOPMaMu T[OBEACHMS;, HAIUYUE MPABOCO3HAHUS,
9KOJIOTMYECKOM KYJIbTYpPBhI; CIIOCOOHOCTh CTaBUTh LIENIU M CTPOUTD KU3HEHHBIE TIAHBIL.

JINYHOCTHBIE PE3yNbTaThl OCBOCHMS NpeaMeTa «XHUMHUS» OTpa)xkaroT CPOPMUPOBAHHOCTD
OTbITA MO3HABATEIbHON U MPAKTHUECKOW JEATEIbHOCTH OOyUaroIIMXCsl B MPOLECCE pealn3aluu
00pa30oBaTeNIbHON JAEATEIbHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHMS NpeAMeTa «XHMHs» OTpaxaroT c(HOpMHUPOBAHHOCTH
OIbITA MMO3HABATEIbHON U MPAKTUUYECKOHN JEATENbHOCTH OOYYaroIMXCsl B MPOLECCEe peaanu3alun
00pa30BaTeNbHON JAEATENbHOCTH, B TOM YHCIIE B YACTH:

1)  TpaIaHCKOTrO BOCIIUTAHUS:

OCO3HaHHUS O0YyYaroIIMMHKCSI CBOMX KOHCTUTYLIMOHHBIX MpaB U 00sI3aHHOCTEH, YBa)KEHUS K
3aKOHY U IIPABOIIOPSIKY;

IIPEACTABICHUS O COLMAIbHBIX HOpPMax M IIpaBUJIaX MEXKIUYHOCTHBIX OTHOILIEHUN B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AEATEIbHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATeNbHbIX 3314, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTHI IPYTUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NEesTEIbHOCTH;

2)  TATPHOTHYECKOTO BOCITUTAHHUSL:

LIEHHOCTHOTO OTHOLIEHUS K HICTOPUYECKOMY U HAYyYHOMY HACJIEIUI0 OT€YECTBEHHON XUMUU;

YBOKEHHMsI K TIPOILIECCY TBOpYECTBA B 00JACTH TEOPUU U IMPAKTHUECKOTO MPUIIOKEHHUS
XUMHH, OCO3HaHMA TOTO, YTO JaHHbIE HAayKH €CTh pe3yibTaT JIUTENbHBIX HAOII0ICHHH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSIHHOTO TPY/Aa YYE€HbIX U IPAKTHKOB;

MHTEpeca M II03HABATENbHBIX MOTHBOB B IIOJYYEHHHM U IIOCIEAYIOLIEM aHAJIU3e
UH(OPMALIUHU O TIEPETOBBIX TOCTHKECHUAX COBPEMEHHOM O0TEUECTBEHHOW XUMUH;

3)  AYXOBHO-HPaBCTBEHHOT'O BOCITMTAHMSI:

HPaBCTBEHHOI'0 CO3HAHUSA, ITUYECKOTO IIOBEICHMUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIMH, CBSI3aHHBIC C XUMUYECKUMU SIBICHUSMHU, U IPUHUMATD
OCO3HAHHBIC PELIECHUS, OPUECHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;



TOTOBHOCTH OIICHUBATh CBOC IIOBEICHHE M IIOCTYIIKM CBOMX TOBapHIIEH C MO3HMLUI
HPaBCTBEHHBIX U IPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIICACTBHI MOCTYIIKOB,;

4)  (GopMHpOBaHUS KYJIbTYPHI 310POBBSL:

MOHMMaHMsI LIEHHOCTEH 310pOoBOro W 0€30macHOro obOpasza KHU3HH, HEOO0XOAUMOCTH
OTBETCTBEHHOT'0 OTHOUICHUS K COOCTBEHHOMY (PU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOMIOZICHNs TIpaBUJI OE30IIaCHOTO OOpAIleHHs C BEIIECTBAMU B OBITY, ITOBCEIHCBHOMW
’KHU3HH, B TPYJOBOH JIESITEIILHOCTH;

NOHUMAHUSl LEHHOCTU TMPAaBWI WHAMBUIYAIBHOTO W  KOJUICKTHMBHOIO 0O€30MacHOro
HIOBE/ICHUSI B CHUTYaIUSIX, YTPOKAIOIIUX 3/I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUS IOCIEACTBUN M HENPUSTUS BPEIHBIX IPUBBIUCK (YHOTPEOICHHS alKOros,
HAapKOTHKOB, KypEHHs);

5)  TpyZI0BOrO BOCIHMTaHUS:

KOMMYHHUKAaTHBHOW KOMIICTEHTHOCTH B  y4eOHO-UCCIIEOBATEIbCKOM  JICATEILHOCTH,
OOIIECTBEHHO MMOJIC3HOMN, TBOPYECKOM U IPYTHX BUAAX JCATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a7ad COLMAIbHOU
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IKOJIbI);

HMHTEpeca K MPaKTHYECKOMY H3y4YeHHIO Tpodeccuil pa3lIuyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXEHUS K TPyAY, JIOJIAM TpyJa W pe3yjbTaTaM TPYAOBOW NEATEIbHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY HMHAMBHUAYAIBHON TPAECKTOPUHU

oOpa3oBanHus, Oyaymiedi npodeccuu W peanu3alud COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C
Y4€TOM JTMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6)  9KOJIOrMYEeCcKOro BOCITUTAHUS:

9KOJIOTUYECKH I1eJIECO00pPa3HOr0 OTHOMIEHHUS K MPHUPOJE KaK MCTOYHHKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHUS TI00aTBHOTO XapakTepa JKOJOTUYECKHX MPOOIeM, BIHSHHS IKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HaHUsI HEOOXOJAMMOCTU HCIIOIH30BAHUS JIOCTHKCHUN XUMHH JIJISI PEIICHUS] BOIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HENPUITHS NEUCTBUM, NMPUHOCAUIMX BpEJ OKpYXKaIIEeW MPUPOIHON cpene,
YMEHUSI TPOTHO3UPOBATH HEOJATOMPUSITHBIE IKOJOTHYECKHUE TOCIEICTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Usl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS], JKOJIOTHYECKON KYJIbTYPhI, OIbITA
JEATETbHOCTH  DKOJIOTMUECKOW  HANpaBlI€HHOCTH, YMEHHUS pPYKOBOACTBOBAaThCA HMHU B
MO3HABATENILHON, KOMMYHUKATUBHON M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7)  [EHHOCTH HayYHOTO MO3HAHU:

MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY VYpPOBHIO DPa3BUTHS HAyKu U
0OIIECTBEHHON TIPAKTHKHY;

MOHUMAaHUS CHEIU(PUKA XUMUU KaK HayKd, OCO3HAaHMsS €€ poiau B (OPMUPOBAHUU
pPaIMOHAPHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUH IIEJTOCTHOTO MPECTaBICHUS 00 OKPYKaIoIIeM
MHpE KakK O €IWHCTBE MPHUPOJbl W YENOBEKAa, B MO3HAHWU NPHUPOIHBIX 3aKOHOMEPHOCTEU U
pelieHrnr IpoOsieM COXPaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOSXKJICHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JJII COBPEMEHHOW IMBWIM3AlUUA: B €€
T'YMaHUCTUYECKON HANpPaBICHHOCTH M BAXHOW PO B CO3JaHWM HOBOW 0a3bl MaTepUabHOU
KYJIBTYPBI, B PEIICHUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
DHEPreTHUECKON, TMHUIIEBOM M OSKOJOTHMYECKOH Oe30macHOCTH, B Pa3BUTHH  MEIUIIMHBI,
o0ecreyeHny YCIOBUN YCIENIHOTO TPyJa U SKOJOTUYECKH KOM(OPTHOHN KHU3HU KaKIOro HieHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOH TIpaMOTHOCTU: TOHUMAHUSA CYIIHOCTH METOJOB IIO3HAHUS,



HCIOJIB3YCMbIX B CCTCCTBCHHLIX HAYyKaX, CIIOCOOHOCTH HCIIOJIB30BaTh MOJIy4aCMbIC 3HAHUSA IJIA
aHanu3a U OOBICHEHHUs SBICHMI OKpYXaromero Mupa MU IMIPOUCXOAAINIUX B HEM HSMCHeHHﬁ,
YMCHUA ACIATh 000CHOBAHHBIE 3aKJIHOUYCHHS Ha

OCHOBE HAyYHBIX ()AaKTOB W HMEIONIUXCS JaHHBIX C IEJNBI0 TOJTYYEHHUS JOCTOBEPHBIX
BBIBO/JIOB;

CIOCOOHOCTH CaMOCTOSITENILHO MCIOIb30BaTh XUMUYECKUE 3HAHUS [Tl pelieHus mpodiieM B
peaNbHBIX KU3HEHHBIX CUTYAIUSX;

UHTEpEca K NO3HAHUIO, UCCIIEN0BATENbCKON JEATENILHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEpbhIBHOMY OOpa30BaHHMIO W CaMOOOPa30BaHUIO, K
AKTUBHOMY TMIOJIy4YCHHUIO HOBBIX 3HAHMA [0 XHMHUU B COOTBETCTBUU C JKU3HEHHBIMU
NOTPEOHOCTSMU;

MHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3InYHBIX cepax MpodhecCHOHATBHON IeATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIe Pe3yiabTaThl OCBOCHHS NPOTPAMMBI MO XMMHU Ha YPOBHE CPEIHEr0
o011ero o6pa3oBaHUs BKIIOYAIOT:

3HaYMMble 11 (OPMHMPOBAHUS MMPOBO33PEHUSI OOYUYAIOIIMXCS MEXIUCIHUILIUHAPHBIE
(MeXTpeMeTHbIE) OOIIeHaYYHbIe TOHATHUS, OTPAXKAIOIINE IIETIOCTHOCTh HAYYHOW KAPTHHBI MHpa
U crienr(uKy METOJOB ITO3HAHHS, UCIOIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepwus, BEIIECTBO,
SHeprus, sBJIEHUE, MpoLecc, CHUCcTeMa, HayyHbIH (akT, MPUHLUI, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIoBaHKe, HAOII0IeHUE, U3MEPEHHUE, IKCIICPUMEHT U JIpyTue);

YHHUBEpCaJbHbIE ydeOHbIE HeHCTBHS (IT03HABATEIbHBIC, KOMMYHHKATHBHEIE, PETYISTHBHBIE),
obecrieunBaromue GopMupoBaHue (YHKINOHATHHON TPAMOTHOCTH M COLMAILHOW KOMITETCHIINU
o0y4aromuxcs;

CIOCOOHOCTh ~ OOYYaIOUIMXCS ~ MCIIOJB30BaThb  OCBOCHHbBIE  MEXJIUCIHIIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCAJIbHBIC Yy4YeOHBIC NEHCTBHSI B TIO3HABATEILHOW U
COLIMAIbHON ITPAKTHKE.

MeramnpeaMeTHble  pe3yJbTaThl OTPaKalOT OBJAJEHUE YHHUBEPCAJIbHBIMU  Y4eOHBIMHU
MI03HABATEbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMU.

[To3HaBaTenbHbIE YHUBEPCATIbHBIE YUeOHBIE JEHCTBUS

1)  0Ga30BbIc JOTHYECKUE ICHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh U aKTyalu3UpoBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIpeNIeNIATh IeNIM JIEATENIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUHM HUX JOCTHXKEHUS,
COOTHOCHTD PE3YJIbTaTHI ICATEIEHOCTH C MTOCTABJICHHBIMHA IEIISIMU;

WCTOJNB30BaTh TIPU OCBOCHWW 3HAHWHA MPHEMBI JIOTHYECKOTO MBIIUICHUS: BBIACISATH
XapakTepHble TMPU3HAKUM TOHATUH M  YCTaHaBIMBATh MX B3aHUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIUE MMOHATUS Il OObSICHEHHSI OT/IENIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(UKALIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHaBJIMBATh IPUYUHHO-CIIEICTBEHHBIE CBSA3U MEXKIY U3Y4YaEMbIMU SIBJICHUSMU;

CTPOUTH JIOTHUECKHUE paCCyKAeHUS (MHAYKTUBHBIE, IeTyKTUBHBIC, 110 aHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH M TPOTHUBOPEUMS] B PacCMATPUBAEMBIX SIBICHHUSAX, (OPMYIHPOBATH BHIBOJBI U
3AKITHOYECHUS;

IIPUMEHSTh B IPOLECCE MO3HAHUS MCIOJIb3YEMbIE B XMMUU CHUMBOJMYECKHE (3HAKOBBIE)
MOJIeNU, TPe0OPa30BBIBATh MOJAEIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) SJIEMEHTA,
xumuueckass (GopMmyna, YypaBHEHHE XHMHYECKOM peakuuu — TpU pElIeHuHd Y4eOHBIX
MTO3HABATEJIbHBIX U MPAKTUYECKUX 3a7a4, IPUMEHATh HA3BAHHBIE MOJICIbHBIE MTPEACTABICHUS IS
BBIABJIEHUS XaPAKTEPHBIX MPU3HAKOB N3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM.



2)  0a30BBIC MCCIICIOBATEIBCKHIE ICHCTBUS:

BJIaJIeTh OCHOBAMH METOJIOB HAyYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

¢bopmynMpoBaTh 1€MW M 3aJa4d  UCCIENOBAaHMS, WCIOJIb30BATh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(HOPMYITUPOBAHHBIE BOIPOCH! B KAYE€CTBE MHCTPYMEHTA MIO3HAHUS U OCHOBBI IS
(bopMHpOBaHUS TUIIOTE3BI 110 MTPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJIeTh HAaBBIKAMU CaMOCTOSITEJIbHOIO IIJIAHUPOBAHUS U IPOBEICHUSA YYEHHYECKHX
9KCHEPUMEHTOB, COBEPLICHCTBOBaTh YMEHMsI HaOJIOJaTh 3a XOAOM IPOLECCa, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yiabTar, (OPMYIHUPOBaThH OOOOIIEHHS Y BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJbTATOB HCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOJCIAHHON
pabore;

IpUOOpeTaTh ONBIT YYEHWYECKOHM MCCIIEOBAaTENbCKOM M IPOEKTHOM JesTeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEIBHOMY TIOMCKY METOAOB pEIICHUs
NPaKTUYECKHX 33/1a4, IPUMEHEHHIO Pa3JINYHBIX METO/IOB IIO3HAHMS.

3) pabota ¢ uHpOpMAaIUECii:

OPUEHTUPOBATbCSI B Pa3IMYHBIX HCTOYHHMKAX MHGOpManuu (HaAy4yHO- MOMYJsIpHas
JaUTEepaTypa XMMHYECKOTO COJIEp)KaHWs, CIpaBO4YHblE TmocoOus, pecypcel MHTepHera),
aHAJTM3UPOBATh HH(POPMAIHIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHUS, KDUTUIECKH OIICHUBATh
e¢ I0OCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GbopMyIMpOBaTh 3ampOChl M IMPUMEHATh pa3iMyHble METOJbl IpPU IOUCKE M OTOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONPEAEICHHOTO TUIIA;

NpUOOpETaTh OMBIT HCIOJIB30BAaHMUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTUH W
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAaJIbHYIO (OpMY IpeICTaBIeHUs HHPOpPMaLUU (CXEMBbI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJb30BaTh HAYYHBIH S3bIK B KauecTBe CpPEACTBA HpU paboTe ¢ XUMHUYECKOH
uH(popMaliel: MPUMEHATh MeXIpeaMeTHbIe (PU3nYecCKrue U MaTeMaTUYECKUe) 3HAKU U CUMBOJIHI,
dbopmysbel, abOpeBUATypbl, HOMEHKJATYpy; HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA
HarJIsJHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAIbHbBIE YIEOHbIE IEHCTBUS:

3aJjaBaTh BOINPOCHI MO CYIIECTBY OOCYKAaeMOW TeMbl B XOJe AHMajora W/WIN JUCKYCCHUH,
BBICKa3bIBaTh WJIeH, (OpMynHpoBaTb CBOM MPEIJIOKEHHUS OTHOCUTENIBHO — BBIOJIHEHUS
NpeJI0KEHHON 3a/1auM; BBICTYIATh C IPE3eHTalUel pe3yJbTaTOB MO3HABATENbHON 1eATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSATEIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU IPU BBHIMOJIHEHUH XMMHUYECKOTO
HKCIEPUMEHTa, NPAKTUYECKOM paboThl MO MCCIEJOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB,
peanu3alu y4yeOHOro MpoekTa, W (HOpMYyIHpPOBaTh BHIBOJABI IO pe3yjibTaTaM IPOBEJCHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TTO3UITNI B X0J1€ 00CYXICHHSI 1 OOMEHa MHEHUSIMH.

PerynstuBHble yHUBEpCaIbHbIE yUeOHbIE N1EUCTBUSA:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYIIECTBIATH CBOK IO3HABATEJIbHYIO JESITEIBHOCTD,
ompenenss €€ LEeMM U 3a/aud, KOHTPOJIHMPOBAaTh U MO Mepe HEeOOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMplii alropuT™M JAEUCTBUN TPU BBINOJIHEHHHM YYEOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Hambosee 3PPEeKTUBHBIN COcO0 UX PElIeHUs ¢ YYETOM IOJIyYE€HUs HOBBIX 3HaHHUM O
BEILECTBAX U XUMUYECKUX PEAKIUX;

OCYIIIECTBIIATh CaMOKOHTPOJIb I€ATEIBHOCTH Ha OCHOBE CaMOaHalIn3a ¥ CaMOOLICHKH.

I1. COAEPKAHUE OBYYEHMUSA
10 KJIACC

OPI'AHUYECKASA XUMUA



TeopeTuvyecKkue OCHOBBI OPraHUYECKON XUMUH.

[IpenMer u 3HaUEHUE OPraHUYECKON XUMUHU, IPEJICTABICHHE O MHOTOOOPa3UH OPraHUYECKUX
COCIMHEHU.

DNEKTPOHHOE CTPOEHUE aTOMa YIJIepo/ia: OCHOBHOE U BO30YKJICHHOE COCTOsIHUSA. BaneHTHbIe
BO3MOXXKHOCTH aroma yriepoja. XUMHUYECKass CBS3b B OpPraHMYECKUX COEAMHEHUAX. THIIbI
ruOpuIu3ay aTOMHBIX OpOuTanei yriepoxa. MexaHu3Mbl O0Opa3oBaHMs KOBAJCHTHOM CBSI3U
(0OMEHHBIN ¥ TOHOPHO- aKIEeNTOPHbIN). THIBI EepeKphIBaHKS aTOMHBIX OpOUTaNel, G- U T-CBSA3H.
OpnunapHasi, ABOMHasg U TpoiHas cBs3b. CrocoObl pa3phiBa CBSI3eH B MOJIEKYJIaX OPraHUYECKUX
BeniecTB. [ToHsTHE O CBOOOMHOM pajuKaie, Hykieodue u nekrpodure.

Teopust crpoeHuss opraHuuyeckux coeauHeHuid A.M. byrinepoBa U COBpeMEHHbIE
MPEJICTABICHUS. O CTPYKType MOJIEKYJ. 3Hau€HUE TEOPUHM CTPOCHHUS OPraHHMYECKUX COCTUHEHHM.
Monekynsapusie U CTpyKTypHble (opmynbl. CTpykTypHbIe (GOPMYIBI Pa3IMYHBIX BHUOB:
pa3BepHyTas, COKpallCHHas, ckejeTHas. M3omepusa. Buasl u3omepuu:  CTpyKTypHas,
POCTPAaHCTBEHHAs. DJEKTPOHHBIE APQPEKTH B  MOJIEKYJIaX OpPraHWYECKHX  COEIWHEHHN
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKThI).

[IpencraBienne o kiaccupukanuu opraHudeckux BemiecTB. [loHsTne o (QyHKIHOHATHHON
rpynne. I'omonorusa. I'omonorumdeckue psasl. Cuctemarnyeckas HOMEHKIJIATypa OpPraHHYeCKUX
coenuHenuil (IUPAC) u TpuBnanbHble Ha3BaHUS OTJIEIbHBIX NIPEACTaBUTENCH.

OcoGenHoctu u KJaccupuKanus OpPTaHUYECKUX peaxiuii. OxucauTensHo-
BOCCTaHOBHUTEJIbHbBIE PEAKIIMU B OPraHNYECKON XUMUHU.

DKClepUMEHTAJIbHBIE METOJbl HM3Y4YEHMsI BEIIECTB M MX IPEBpALlEHUI: O3HAKOMIIEHUE C
oOpa3LaMu OpPraHMYECKUX BEIIECTB M MaTepuajlaMM Ha HUX OCHOBE, OIBITHI IO IMPEBPALICHUIO
OpraHMYECKUX BEIIECTB MPU HArpeBaHuU (IUIaBlieHUE, OOYTIIMBaHUE U TOPEHUE), KOHCTPYHUPOBAHHE
MOJIEJIEW MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesonopoasbil.

Ankanpl. ['omonmoruueckuii psij ankaHoB, oOmias (opmyiia, HOMEHKJIATypa W HM30MEpHS.
NIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN ANTKAHOB, SP - TMOPHIN3AIMS ATOMHBIX
opburaneit yriepoaa, 6-cBsa3b. GU3NUECKUE CBONCTBA AJIKAHOB.

XUMUYECKHE CBOWMCTBA aJKAaHOB: PEAKIMM 3aMEIEHUs, W30MEpU3alMH, JETUIPUPOBAHMUS,
LUKIIU3al1uK, TUPOJIN3a, KpEKUHra, ropeHusd. [IpencraBieHre o MexaHu3Me peakiiMii paauKaibHOrO
3aMeILEHUs.

Haxoxxnenue B mpupoje. CriocoObl MojydeHus 1 IPUMEHEHHE aJIKaHOB.

[Muknoankanel. OOmas ¢opmyna, HOMEHKIaTypa U uzomepuss. OCOOEHHOCTH CTPOEHUS U
XUMHYECKHX CBOMCTB MaiblX ([MUKJIONPOMNAH, IMKIOOyTaH) U OOBIUHBIX (I[MKIIOMEHTaH,
IIUKJIOr€KCaH ) UKIoaIKaHOB. CrOoCcOOBI MOTyYeHUs U IPUMEHEHHUE IUKII0AKaHOB.

Ankensl. ['oMonornueckuii psii akeHOB, 00mas popMyia, HOMEHKJIATypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI AJIKEHOB, spz-m6p1/1111/13au1/1ﬂ aTOMHBIX opOuTasielt yriepona,
o- u m-cBsizu. CTpyKTypHas ¥ reoMmerpuyeckasi (Luc- TpaHc-) uzomepus. dusndeckrne CBONCTBa
AJKEHOB. XHMMHMYECKHE CBOMCTBA: PEAKIMU IPUCOCIWHEHUS, 3aMELICHUS] B O-IIOJOKEHUE IpU
JIBOMHOW CBSI3M, MOJMMEpHU3alu U okucieHud. [Ipapmino MapkoBHukoBa. KauecTBEeHHbIE peakiuu
Ha JBOMHYIO CBs3b. CITOCOOBI OYYCHHS 1 IPUMEHEHHE aJIKEHOB.

AJKa/IeHBI. Knaccudukanus aJKaJUEeHOB (comnpsiKEHHBIE, M30JIMPOBaHHbIE,
Kymyaupoganuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS U XMMHUYECKUX CBOMCTB CONPSKCHHBIX
IueHoB, 1,2- u 1,4-npucoeaunenue. [loarumepusaius conpspkeHHBIX TueHOB. CrocoObl MOTy4YeHUs
Y IPUMEHEHUE AJIKaUEHOB.

Ankunbl. ['oMonornyeckuii psn adkuHOB, o0ImIas ¢opmysia, HOMEHKIATypa W H30MEpPHS.
DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJ] QJIKHUHOB, Sp- THOPUIM3AIUS aTOMHBIX
opOutaneii yriepona. ®DusznuecKkue CBONCTBA AalKMHOB. XHWMHUYECKHE CBOWCTBA: pPEaKIMH
MPUCOCIUHECHUS, TUMEPU3ALMN U TpUMEpHU3alUU, OKUCIeHHs. KuciaoTHble CBOMCTBA alIKHWHOB,
MMEIOIINX KOHIIEBYIO TPOMHYIO CBsi3b. KadecTBEHHBIE peaklWu Ha TPOWHYIO CBs3b. CrocoObl



MOJIy4YEHUS U IPUMEHEHUE AJIKUHOB.

Apomaruyeckue yriaeBoJopozs! (apeHsl). ['omonoruueckuil psa apeHoB, obmas dopmyna,
HOMEHKJIaTypa U HM30MepHsl. DJIIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH3o1a.
dusnuecKkue CBOHCTBA apeHOB. XHMMHUYECKHE CBOMCTBa OCH30J7a M €ro TOMOJOIOB: PEaKIUU
3aMerieHuss B OEH30JbHOM KOJIBLIE W YIJIEBOAOPOJHOM paJHKalle, Peakiud MPUCOCIMHEHUS,
OKHCIICHHE TOMOJIOroB OeH3oa. [IpencraBienne 00 OpUEHTHUPYIOLIEM JEHCTBUM 3aMECTHUTENEH B
OEH30JIbHOM KOJIblI€ Ha IPUMEPE ATKUIBHBIX PAJUKaAJIOB, KAPOOKCUIIBHOM, THPOKCHIIBHON, aMUHO-
U HUTPOTPYIIBl, aTOMOB TrajoreHoB. (OCOOEHHOCTM XUMHYECKMX CBOMCTB  CTUpOJA.
[Tonmumepusanus cruposa. CriocoObl MOTYyYEHHUS U IPUMEHEHHE apOMAaTUYECKUX YTIIEBOJOPOIOB.

[Ipuponnsiii ra3. [lomytHbeie HedTsaHBIE Ta3bl. HedTh 1 €€ mpoucxoxaenne. KameHHbIN yroib
U IPOAYKTHI ero nepepadbotku. CriocoObl nepepaboTku HeTH: NeperoHKa, KPEeKUHI (TEpPMUYECKUH,
KaTaJuTHaeckuil), pucdopmunr, nuponus. IIpoaykTsl mepepaboTku HedTH, WX NpPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBsA3b MEX/Y pa3IMUHBIMU KJIACCAMHU YITIEBOJOPOJIOB.

DJNEeKTPOHHOE CTPOEHHE TaJIONeHIPOU3BOJHBIX YIJIEBOJOPOJOB. Peakuuu 3amerneHus
rajloreHa Ha THJAPOKCOrPYNIly, HMUTPOTpYIIy, IUaHOrpymnmy, aMmuHorpymmy. [leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE ~ BOJHOIO M COMPTOBOIO  pacTBopa  Iuenouyd.  BsaumopeiictBue
JUTaJIOTEHAIIKAHOB C MarHueM M IUHKOM. [loHsTHE O MeTajul0OpraHMyYecKUX COEIUHEHUSIX.
Vcnonb30BaHue TrajoOreHNpPOU3BOJAHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE W TPH CHHTE3E
OpPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB W UX [pPEBpallleHud: U3y4yeHUe
buznueckux CBOWCTB YTJIEBOJIOPOJIOB (pacTBOPUMOCTS), KaueCTBEHHBIX



peakuil yriaeBoJOPOJOB PA3TUYHBIX KiaccoB (oOeciBeYMBaHUE OpPOMHONM WM HMOIHOW BOJBI,
pacTBOpa IepMaHraHaTa Kajus, B3aWMOJCHCTBHE aleTWIeHa C aMMHMAYHBIM pPACTBOPOM OKCHAA
cepebpa(l)), xauecTBeHHOE OOHApYy)KEHHME YTriepoJa M BOJOpOJa B OPraHMYECKUX BEIIECTBAX,
MOJTyYeHUE ITUIICHA M U3yYEHHE €r0 CBOWCTB, O3HAKOMIICHHE C KOJUIeKIusAMU «HedTb» u «YTomby, ¢
oOpa3lamu IUIACTMAcC, KaydyKOB U pPE3UHBI, MOJEIMPOBAHME MOJEKYJ YIJIIEBOJOPOIOB U
raJOreHIpPOU3BOAHBIX YIIEBOJAOPOIOB.

Kuciaopoacoaep:kamme opranudeckue coeJHHEHMS.

[Ipenenbubie oqHOaTOMHBIE CIUPTHI. CTpOCHHE MOJIEKYJ (Ha MpUMEpPEe METAaHOJIa U ATAHOJIA).
['omonoruyeckuit psi, oOuias popmyia, U30Mepusi, HOMEHKIIaTypa U Kinaccuduxamms. Oundeckue
CBOMCTBA NPENEIbHBIX OJAHOATOMHBIX COUPTOB. BOgopoaHbIe CBA3M MEXy MOJEKYJIAMHU CIIUPTOB.
XUMUYECKUE CBOMCTBA: pPEAaKUUH 3aMELICHUsA, ACTHAPATALMU, OKHUCIEHUS, B3aUMOJCHCTBUE C
OpPraHMYeCKUMH M HEOpraHWYeCcKMMH Kuciaoramu. KadecTBeHHass peakiusi Ha OJHOATOMHBIE
cnupthl. JlelicTBMe 3TaHONa M MeTaHOJIa Ha OpraHu3M uenoBeka. CrocoObl MONy4eHUs U
MIPUMEHEHNE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upbl, HOMEHKIAaTypa u u3oMepus. OCOOCHHOCTH (DU3MYECKHX M XUMHUYECKUX
CBOWCTB.

MHOroaroMHble CHOUPTBI — O3TUJIEHIVIUKOJIb M TiuLEepuH. DPu3nueckue U XUMHYECKHUE
CBOMCTBA: pEakIMH 3aMENICHUs, B3aUMOJICHCTBHE C OPraHWYECKUMH U HEOPTraHUYECKUMH
KHCJIOTAaMH, KaueCTBEHHAs PEaKkiys Ha MHOTOAaTOMHbIC CIUpTHI. lIpencraBieHune o MexaHU3ME
peakiuil HykiaeopuipHOro 3amenieHus. JeiictBue Ha opranu3M uyenoBeka. CrocoObl MONydeHus: u
MIPUMEHEHUE MHOT'OATOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYJbI, B3aUMHOE BIIMSHUAE THAPOKCOTPYNIBI MU OCH30JBHOTO sIpa.
Ouznyeckue cBoiicTBa (eHona. OcoOEHHOCTH XMMHYECKUX CBOMCTB (heHona. KauecTBeHHBIE
peakiuu Ha (Qenon. TokcuuHocTh QeHona. CrnocoObl MOMydeHHs W TpUMEHeHHe (¢eHona.
®enondopManbaeriuaHas cCMoa.

KapOonunbHbIE COeTUHEHNS — alIbJIETHIBl U KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHUIHLHOM
rpymnmbl.  ['oMonoruyeckue psiapl albIeTHAOB W KETOHOB, oOmas ¢opmysna, H30MEpUs U
HOMeHKJIaTypa. Pu3ndeckrne CBOMCTBA albJAETUI0B U KETOHOB. XMMUYECKHE CBOMCTBA allb/IETUIOB
U KETOHOB: peakuuu mnpucoeauHeHus. OKHCIEHHE allbJIETUAOB, KAaYECTBEHHBIE pPEaKkUUH Ha
anpaeruibl. CriocoObl MOTyYeHUs U IPUMEHEHUE aIbJICTUI0B U KETOHOB.

OAHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KHCIOTHl. OCOOEHHOCTHM CTPOEHHUS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepus u HoMmeHknarypa. Dusnueckue CBOWCTBA OJHOOCHOBHBIX
MpeeNbHBIX KapOOHOBBIX KUCIOT. BomOpoaHbIe CBSI3U MEXIYy MOJEKYJIaMHU KapOOHOBBIX KHCIOT.
XUMHYECKUE CBOMCTBA: KHCIOTHBIE CBOWCTBA, peakius 3TepuUKaAIU, PEAKIUU C yJaCTHEM
yriaeBogopoaHoro pamukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KHCIOTHL. [loHsTHE O
MPOU3BOTHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX 3dupax. MHorooOpasue KapOOHOBBIX KHCIOT.
OcoOeHHOCTH  CBOWCTB  HENpeNeNbHBIX W apOMATHYECKUX  KapOOHOBBIX  KHUCIOT,



JUKapOOHOBBIX KHCJOT, TMAPOKCHKAPOOHOBBIX KuCIOT. [IpencraBureny BbICIIMX KapOOHOBBIX
KHCJIOT: CTEapuHOBasi, MAJIbMUTHUHOBAS, OJIEUHOBAs, JIUHOIe8AA, TUHONIeH08as KUCIOThI. CrocoObl
IIOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonorndyeckuii psin, oOmas dopmyna, U30Mepuss U HOMEHKJIATypa.
dusnyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHON Cpefe.

Kuper. Ctpoenue, ¢pu3nveckue M XUMHUYECKHE CBOMCTBA JKUPOB: THIPOIHU3 B KHCIOW H
menao4Hoi cpene. OCOOEHHOCTH CBOMCTB JKMPOB, COAEPXKALIMX OCTATKM HENpPENeNbHbIX JKUPHBIX
KHCI0T. JKUphI B IpupoJe.

MBpL1a’” KaK COJIH BBICIINX KApOOHOBBIX KHCIIOT, X MOIOIIEE ICHCTBHE.

OO6mass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yrieBogoB (MOHO-, IU- U
nonucaxapuabl). MoHocaxapuabl: TJIOKo3a, (pykrosa, ramakrosa, pubo3a, Ae30KcupuOo3a.
®dusnyeckue CBOMCTBA U HaxoxKJeHue B npupone. PorocuHTe3. XMMHUYECKHE CBOMCTBA TIIFOKO3BI:
pPEaKIuu ¢ y4acTHEeM CIUPTOBBIX U albACTUIHON TPYIII, CIIUPTOBOE U MOJIIOYHOKHUCIOE OpOKEHUE.
[IpuMmeHeHue TIIOKO3bl, €¢ 3HAUCHUE B JKU3HENEATEIbHOCTH opraHusma. Jucaxapuapl: caxaposa,
ManbTO3a M JaKTo3a. BoccraHaBiuBarolMe M HEBOCCTaHABIMBAIOIIME AMcaxapuibl. ['maposns
nucaxapunoB. Haxoxxnenue B npupoae u npumeHeHue. [lonmmcaxapuipl: Kpaxmall, IIIMKOTE€H U
nemtonao3a. CTpoeHue MakpoMOJIeKyJl Kpaxmala, TIIMKOreHa U 1eJuToo3bl. dusndeckre cBoiicTBa
Kpaxmalia M LEeJUTI0NI03bl. XMMHYECKHE CBOICTBA Kpaxmala: THIIPOJN3, KaueCTBEHHAs PEaKIus C
1o0M. XMMHUYECKHE CBOMCTBA IIEIUTIONIO3BI: THAPOIIN3, TTOIy4YeHUe d(hrUpoB 1eutrono3sl. [lonsTure
00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, all€TaTHBIN MICTK).

OKCIIEpUMEHTAJIBHBIE METOABl M3y4YEHHMsS BEUIECTB M HUX IMPEBPAIIECHUN: pPacCTBOPUMOCTH
pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE ITAHOJA C HATPUEM, OKUCIIEHUE STUJIOBOTO CIIUPTA B
aNbJIeTH/l Ha pacKaJICHHONW MEIHOHN MPOBOJIOKE, OKUCIEHHUE ATHJIOBOTO CIUPTA AUXPOMATOM Kallus
(BO3MOXHO HCIIOJNb30BaHUE BUAEOMATEPUATIOB), KAaueCTBEHHBIE pEaKkUUW Ha albJerujnl (c
ruapokcuaoM nuammuncepeopa(l) u rugpoxcuaom meau(Il)), peakius raumepruHa ¢ THIAPOKCHIOM
menu(Il), xumuyeckue CBOWCTBAa pacTBOpa YKCYCHOW KHCIIOTHI, B3aUMOJAEHCTBUE pacTBOpa
moKo3el ¢ rungpokcugom  Menu(Il), B3ammopnelicTBue Kpaxmajia C  HMOJOM, peEIIeHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4 1o TeMaM «Cnupthl U (eHonb», «KapooHoBble KHUCIOTHI. ClOKHBIE
3pUPBD».

A3oTcoaep:xaniye OpraHu4ecKue coeJHHeHusl.

AMUHBI — OpraHnyeckue npou3BoaHble aMmmuaka. Kiaccudukanus aMuHoB: anuatudyeckue
U apoMaTH4yecKHe; NepBUYHbIC, BTOPHUHBIE U TpeTHuHble. CTpoeHue MoJeKys, olmas Gopmyna,
U30MepHs, HOMEHKJIAaTypa U (HU3MYECKHE CBOMCTBA. XHMHMUYECKOE CBOWCTBA alu(paTHYECKHX
aMUHOB: OCHOBHbBIE€ CBOMCTBA, AJIKWJIMPOBAHKE, B3aUMOJICHCTBIE NMEPBUYHBIX aMUHOB C a30TUCTOM
kucsoToi. Cosn alnKuiIaMMOHUS.

AHWINH — NpeJCTaBUTENb aMUHOB apomaTudeckoro psga. Ctpoenue aHuwinHa. B3aumHoe
BIUSHUE TPYNI aTOMOB B MoJleKyne aHwinHa. OCOOEHHOCTH XMMHYECKUX CBOMCTB aHWIMHA.
KauectBeHnble peakiuu Ha aHWIUH. COCOOBI MOTYYSHHs ¥ TIPUMEHEHUE anu(paTUIeCcKuX aMHHOB.
[Tomy4yenue aHuIMHA U3 HUTPOOEH30JIA.

Amunokucnotsl. HomenknaTtypa u uzomepusi. OTAenbHble MPEACTaBUTENN 0- AMUHOKHUCIIOT:
TIUIH, anaHuH. Ou3ndeckue CBOMCTBA aMUHOKHUCIIOT. XUMHUYECKHE CBOMCTBA aMHHOKHCIIOT KakK
aM(}OTEepHBIX OPTaHMYECKUX COCIUHEHWN, peakius TMOJUKOHJECHCAINU, 00pa30oBaHUE MENTHIHOMN
cBs13U. buonornyeckoe 3HaueHne aMUHOKHUCIIOT. CUHTE3 U TUIPOIIU3 MENTU/IOB.

benku kak npupoaneie monmuMepsl. [lepBuuHas, BTopruHas U TPETHUYHAS CTPYKTYpa OCIIKOB.
XHUMHUYECKUE CBOMCTBA OCIKOB: THAPOIIH3, ICHATYpAIlisl, KAUeCTBEHHBIC PEAKIIUH Ha OCIKH.

DKCTepUMEHTAILHBIE METOIbI U3yUYSHHS BEIIECTB M MX MPEBpAIlCHUN: pPacTBOpPEHHUE OEIKOB
B BOJIe, JICHATypalus OCNKOB MPH HArpeBaHUU, IIBETHBIC PEAKIIMH Ha OeJIKH, pelieHue



OKCIICPUMCEHTAJIBHBIX 3aJa4 110 TEMaM
«A30Tcozlep>1<amne OpTraHN4YCCKUC COCANHEHUA» U «Pacmio3HaBanune OpPraHu4€CKUux COCHHHCHHﬁ)).

BbICOKOMOJIEKYJISIDHbIE COCIMHEHHS.

OCHOBHbIE TOHATHS XHMHUHU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUH: MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALUH, CPEIHAS MOJIEKYJsipHas Macca. OCHOBHbBIE METObI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUN — OJTMMEPU3aLtsl U TOJIMKOHACHC AL

[TomumepHble Matepuansl. IlnacTmaccesl (HOAMATHIIEH, HOJIMIIPONMIIEH, MOJIMBUHUWIXIIOPU,
HOJUCTUPOJ, MOJIUMETHIMETaKpUIIAT, MOJUKAapOOHAThl, MOJUATUWIEHTepedTanaT). Y TUIn3auus u
nepepaboTKa I1acTUKa.

OnacToMepbl:  HaTypaJlbHBIA  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBIN, U30IIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIE (XJIOIOK, HIEPCTh, MLICNIK), MCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKUE (KalpOH U JIaBCaH).

[Tomumeps! cnenuanbHOro Ha3HayeHUs (Te(IIOH, KeBiap, 3JIEKTPONPOBOAALINE MOJUMEPHI,
OuopaziaraeMble TOJIUMEPHI).

DKCIepUMEHTAJIbHBIE METOJbl HM3Y4YEHMs] BEIIECTB M MX IpEBpallleHUuH: O03HAKOMIIEHHE C
oOpa3uamMu MPUPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IUIAaCTMAacC, Kay4dyKoB, pEILIEeHUE
SKCHEPUMEHTAIbHBIX 3aa4 10 TeMe «Pacro3HaBaHue MJIaCTMAcC U BOJOKOH.

PacuéTHble 3agaun.

HaxoxxaeHue MoseKyasipHOil (opMysbl OPraHM4eCKOrO COEAMHEHHS! 10 MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJALIMX B €ro COCTaB, HaXOXKICHHE MOJEKYISPHOW (OpMyNbl OpraHUYECKOro
coeMHEeHMs TI0 Macce (00BEMY) MPOAYKTOB CTOPaHMs, 1O KOJIMYECTBY BellecTBa (Macce, 00BbEMY)
IPOJYKTOB PEAaKIMK W/WIM UCXOIHBIX BEIIECTB, YCTAHOBJIEHHUE CTPYKTYpPHOH (QopMyJbl
OpPTaHUYECKOTr0 BEU[eCTBAa HAOCHOBE €ro XMMHUECKUX CBOICTB MJIM CIIOCOOOB MOJYyYEHHMS,
OIIpEEIICHUE JI0JIM BBIXOZA MPOIYKTa PEAKLIUU OT TEOPETUUECKH BO3MOMXKHOTO.

Me:xnpeaMeTHBIE CBA3H.

Peanuzanus MeXnpeaMETHBIX CBsI3€d NpU HM3Y4eHMM opraHudeckoid xumuu B 10 kmacce
OCYILECTBIISICTCSI 4Ye€pe3 HCIOJIb30BaHWE Kak OOIIMX €CTECTBEHHO-HAyYHBIX IOHATHH, Tak WU
MOHSITUH, IPUHATHIX B OTJENBHBIX IPEAMETAX €CTECTBEHHO- HAYYHOI'O LIMKIIA.

OO01ue ecTecTBEHHO-HAYyUHbIE MMOHATHS: SIBJICHNE, Hay4HbIN (DaKT, TMIoTe3a, Teopus, 3aK0H,
aHaIW3, CHUHTE3, Kiaccupukanus, HaOIIOACHHE, H3MEpPEHUe, OKCIEPUMEHT, MOJIeNb,
MOJIEJTUPOBAHUE.

®duszuka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJA, PHEPIrETUUECKUN YPOBEHD,
BEIIECTBO, TEJNO, O0BEM, arperaTHoe COCTOSHUE BEIIECTBA, (PU3NYECKUE BEIUYMHBI, €IUHUIIBI
WU3MEPEHMS, CKOPOCTh, SJHEPTHs, Macca.

buonorusi: kierka, opraHusM, 3KocHcTeMa, Ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTb,
aBTOTPOQHBIK M TeTepoTpO(HBIA TUI NHUTaHUS, OpoxeHHe, (OTOCHHTE3, MAbIXaHUE, OENKH,
YTJIEBObI, )KHUPBI, HYKIEUHOBBIE KUCIIOTHI, ()EPMEHTHI.

['eorpacdusi: moae3Hble HCKOMAaeMble, TOIUIUBO.

TexHosorns: MUILEBbIE NPOAYKTHI, OCHOBBI PAallMOHAIBHOIO INUTAHUS, MOIOIIHUE CPEACTBA,
MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETHUYECKHX BOJIOKOH.



IV. TEMATHUYECKOE IINIJAHUPOBAHMUE 10 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbIl Bcero Konrpoapusie | Ipakririecke o0pa3oBaTe/IbHbIE
padoThbI padoThI pecypest
Pa3znen 1. Teoperuueckne 0CHOBbI OPraHNYeCKO XUMUH
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUSI OPraHUYECKUX coequHeHur A. M. 8
byrneposa
Wtoro no pazneny 8
Pasnen 2. YrieBogopoabl
21 [IpenenbHbIE YTIIEBOIOPOIBI — AJIKAHBI, 5
[IUKIIOATKAHbI
99 HenpenenbHbie yriieBo10po/ibl: aIKEHBI, 14 1
QJIKaINEHBI, aJTKUHBI
2.3 Apomatndeckue yriieBo10po/ibl (apeHsl) 8
24 [IpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB U UX 4
' nepepaboTKa
2.5 l"anorennpon3BoAHbBIE YTIIEBOAOPOIOB 4 1
Hroro mo pasnery 35

Pa3nen 3. Kuciopoacoaep:xane opranndeckue coeTHHEHUsI

3.1

Cnuprtel. OeHon

11

3.2

KapOonunpHbIE COETMHEHUS: AJTbCTUIBI U

21




keToHbl. KapOoHOBEIE KUCTOTHI. CIIOKHBIS
a¢upsl. XKupbl

3.3 VYrnesoasl 9

Uroro no pazaeny 41

Pa3nen 4. A3oTcoaepxaiiue opraHnvecKue coeinHeHus!

41 AMuHBI. AMUHOKHUCIIOTEL. benku 12

Utoro no pazneny 12

Pa3nes 5. BoicokomolieKyJisipHble COeINHEHHUS

51 BricokoMonekynsipHbIe COSTUHEHNUS 6

Wroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




V. CIIOCOBbI OHEHKH JOCTUXKXEHUSA YYALIUMHUCS IINIAHUPYEMbIX
PE3YJIbTATOB

[TpeaMeTHbIE pe3yabTaThl OCBOCHHS MPOrPaMMbI M0 XMMHUH Ha YIIyOJEHHOM YpPOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHUS BKIIOYAOT crenuduueckue st ydyeOHOTrO mpeameTa
«XUMHS» HaydHbIE 3HAHUS, YMEHHMS U CHOCOOBI JEHCTBUH IO OCBOEHHUIO, MHTEpPIpPETALUU U
peoOpa3oBaHUI0 3HAHUM, BHIBI JICSITEILHOCTH IO TOJIYYCHHIO HOBOTO 3HAHUS U MPUMCHEHHIO
3HAHUHA B PA3JIMYHBIX Y4YCOHBIX CHTYyallUsIX, a TaKKe€ B pEAJbHBIX JKU3HCHHBIX CHTYaIHIX,
CBSI3aHHBIX ¢ XuMueu. B nmporpamMme 1o XuMuu MnpeaAMCTHBIC PE3YJIbTAThI IPCACTABJICHBI 110 T'OJaM
U3y4EHUSL.

10 KJIACC

HpC,I[MCTHBIe PE3YIbTATHI OCBOCHUHA Kypca «Opl"aHI/ILIeCKaH XUMUS» OTpaXXaroT:
C(i)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJIeHI/Iﬁ .0 MECTC U 3HAYCHUHU OpraHquCKOﬁ
XUMHHU B CHCTEMC CCTCCTBCHHBIX HAYK U ee pojin B obecreyeHnu YCTOIZHHBOFO Pa3BUTHUA
YCJIOBCUYCCTBA B PCHICHUU HpO6JI6M SKOHOFHHGCKOﬁ, SHCpFeTHHeCKOﬁ n HHHICBOﬁ 6630HaCHOCTI/I,
B pPa3BUTHMM MCAUIHHBI, CO3JaHUKW HOBBIX MATCPUAJIOB, HOBBIX HMCTOYHHMKOB OHEPruud, B

00€CIeYeHUN PalMOHAIBHOTO IPUPOOIIONIBb30BaHMUs, B (OpMHPOBAaHMM  MHUPOBO33PECHUS U
o0Iell  KyJbTYypbl YEJOBEKa, AaTaKKe HKOJOTMUYECKH 0OOCHOBAHHOI'O OTHOIIEHUS K
CBOEMY 3JI0pOBBIO U IIPUPOHOM Ccpejie; BiIajeHue cucTeMOM XMUMHUYECKUX
3HaHWH,  KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloOUINe MOHITUS — XMMHYECKUN DIJIEMEHT,
aToM, PO U DJIEKTPOHHAs 000I0YKa aToma, S-  p d-aTomHBIC
opOUTanu, OCHOBHOE M  BO30YKICHHOE COCTOSIHUS aroma, ruOpuIU3aIys
aTOMHBIX opOuTaret, HOH, MOJIEKyJa, BAJICHTHOCTb,
AIIEKTPOOTPHULIATETILHOCTh, CTENEHb OKUCIEHMs, XHMHYEecKas CBsI3b, MOJIb, MOJISIpHas Macca,
MOJIIpHBIA 00BEM, YIJIEPOAHBIN CKEJET, (YyHKIMOHAIbHAS IPYIIIa, pauKal, CTPYKTYpHBIE
¢dbopmynel  (pa3BEpHYTEHIE, COKpAIlICHHBIE, CKEJIETHBIE), n30Mepus

CTPYKTYpHasi ¥ TPOCTPAHCTBEHHas (TeoMeTpudecKas, ONTHUYECKas), H30Mepbl, TOMOJIOTHUECKUI
psAn, TOMOJIOTH, YIJI€BOAOPOIBI, KHUCIOPOA- M a30TCOAEpXKallhe OpraHudecKhue COEIUHEHUS,
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS; TEOPUH, 3aKOHBI
(mepuoanueckuii 3akoH J. V. MenneneeBa, Teopusi CTpOEHMs OpraHM4Yeckux Bemiects A. M.
byTiiepoBa, 3aKOH COXpaHEHHs MacChbl BELIECTB, 3aKOH COXPAHEHHs U MPEBPAILECHUS DHEPTUH IIPU
XUMHYECKHUX peakuusx), 3aKOHOMEPHOCTH, CUMBOJINYECKUI A3BIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIekKAllhe B OCHOBE IMOHMMAHUS MPUYUHHOCTH U CHUCTEMHOCTHU
XUMHUYECKHX SIBJICHU; MPEACTABICHUS O MEXaHM3MaX XUMHUYECKHX PEaKLUH, TEPMOJINHAMUYECKUX
U KUHETHUYECKHUX 3aKOHOMEPHOCTSIX UX IPOTEKaHWS, O B3aMMHOM BIMSHUM aTOMOB M TpYII
aTOMOB B MoJieKynax (MHAYKTUBHBIH U Me30MepHbI 3¢ dextsl, opuentantsl | u Il ponpa);
(dakTosornuecKkue CBEIACHHSI O CBOMCTBaX, COCTaBe, IMOJIYYEHHMM M O€30MacCHOM HCHOJIb30BaHUU
BOXHEHIINX OPraHMYECKUX BEUIECTB B OBITY M IMPAKTUYECKOW MIEATENbHOCTH YeJOBEKa, OOIIMX
HAYYHbIX NPUHIMIAX XUMHYECKOTO MPOM3BOJCTBA (Ha NpHUMEpe NPOU3BOJICTBA
MeTaHoJIa, IepepabOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTE€pPHbIE MPU3HAKU MOHSTUN, YCTaHABIUBATh UX
B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IOHSATHS MpPHU OINUCAHUM COCTaBa, CTPOEHUS U
CBOMCTB OPraHUYECKUX COEIMHEHUI;
c(OpPMHPOBAHHOCTH YMEHHIA:

HCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHMSI MOJEKYJSPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIICHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUIECKUX BEIIECTB;

COCTaBJIATh YPAaBHEHUS XUMHYECKMX PEaKLUUH U PacKpbIBaTh UX CYLIHOCTb: OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakuui IIOCPEACTBOM COCTaBJICHUS



3JIEKTPOHHOTO 0allaHca 3TUX peaklui, peakuuii HOHHOTO OOMEHa MyTEM COCTaBJICHUS MX MOJHBIX
Y COKpAIICHHBIX MOHHBIX YPABHEHMIA;

M3TrOTaBIMBATh MOJEIH MOJIEKYJ OPTraHMYECKUX BEIIECTB /ISl MJUTFOCTPALIMU UX XUMHUUYECKOTO
Y IPOCTPAHCTBEHHOT'O CTPOCHMUS;

c()OpPMUPOBAHHOCTh YMEHUH: yCTAaHABIMBATh MPUHAIICKHOCTh M3YUYEHHBIX OPTaHHYECKUX
BEIIECTB 0 UX COCTaBY M CTPOCHHUIO K OMpEAENCHHOMY KJIacCy/TpyIilie COeIUHEHHH, AaBaThb UM
Ha3BaHUsA 1o cuctematudeckoil HomeHnkiarype (IUPAC) u nmpuBoaUTh TpUBHAIBHBIC HA3BAHUS IS
OT/ICNIbHBIX TMPEACTaBUTEICH OpPraHUYecKHX BEIIECTB (ITWJICH, AalleTHJICH, TOJIyOoJl, TJIUIEPHH,
STHJICHTIIMKOIb, (peHoNI, (hopMambAeTu, aleTalbIerul, alleTOH, MypaBbUHAs KHCIOTa, YKCYCHAas
KHCJIOTA, CTEapUHOBas, OJICMHOBAas, NAJbBMUTUHOBAs KHUCIOThI, TIJIMLUWH, ajJaHWUH, MajbTo3a,
bpyKkTO3a, aHWIINH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHHUS ONPENEIATh BHUJ XUMHUYECKOW CBA3M B OPTraHMYECKHUX
COCTMHEHUSX (KOBAJICHTHASI U MIOHHAS CBSI3b, G- U T-CBSI3b, BOJOPOAHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHUSI TPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHHUS OPTaHHMUYECKUX
BemiectB A. M. bytnepoBa mis oObsSCHEHHS 3aBUCUMOCTH CBOMCTB BEHIECTB OT MX COCTaBa H
CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEpPH30BaTh COCTAB, CTPOCHHUE, (PUIMUECKHE U
XUMUYECKHE CBOMCTBA TUIMUYHBIX MPEACTABUTENICH pPa3IMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB:
AJKaHOB, IMKJIOAJKAHOB, AJKEHOB, AQJIKaJHEHOB, AJIKWHOB, apOMAaTUYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, albJETUOB, KETOHOB, KapOOHOBBIX KHUCIIOT, MPOCTHIX U CIOKHBIX 3(UPOB, >KHUPOB,
HUTPOCOCTUHEHUH M aMHHOB, aMUHOKUCIIOT, OCJIKOB, YIJIEBOJOB (MOHO-, M- U TOJIUCAXAPHUIOB),
WJUTIOCTPUPOBATH TEHETHYECKYIO CBA3b MEXAY HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX
peaKIuil C UCIOIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

c(OPMUPOBAHHOCTh YMEHHS TMOATBEpPXKJaTh HAa KOHKPETHBIX MpHUMeEpax XapakrTep
3aBUCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OpPraHMYEeCKUX COCAMHEHUN OT KPATHOCTH U THUIIA
KOBAQJIGHTHOM CBSI3M (G- U TT-CBSI3H), B3AUMHOTO BIUSHUSI aTOMOB U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOYHUKHU YIIIEBOJOPOIHOTO CBHIPhs (HE(TH,
MPUPOJHBIN Ta3, yroib), CHOCOOBI €ro mepepaboTKM W MPAKTHUECKOe MpPHUMEHEHUE MPOAYKTOB
nepepadoTKu;

c(hOpMUPOBAHHOCTD BJIAJICHUSI CHCTEMOW 3HAHUHN O €CTECTBEHHO-HAYYHBIX METOAaX IMO3HAHUS
— HaOJIIOICHUH, U3MEPEHUH, MOJICTUPOBAHUH, SKCIIEPUMEHTE (PEaIbHOM M MBICIIEHHOM) U YMEHUS
MIPUMEHSTh ITU 3HAHMUS;

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSITh OCHOBHBIE OIEPAIlMd MBICITUTEIILHON JeATeTbHOCTH
— aHajlM3 W CHHTE3, CpaBHEHHE, OO0O0OIIEeHUEe, CHUCTEeMAaTHU3alNI0, BBISIBICHUE TMPUIHMHHO-
CJIEZICTBEHHBIX CBSI3EH — JJISI U3YYEHHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINIA;

c(OpMUPOBAHHOCTh YMEHHUM: BBISBIISTH B3aUMOCBSI3b XMUMHUYECKUX 3HAHUHM C MOHATUAMU U
NPEJCTaBICHUAMU JIPYTHX €CTECTBEHHO-HAyUYHBIX MPEIMETOB JAJs 00Jiee OCO3HAHHOTO MOHUMAaHHMS
CYLIHOCTH MaTEpHUaJIbHOIO €IMHCTBA MHUPA, MUCIOJIb30BaTh CUCTEMHBIE 3HAHUS IO OPraHUYECKOU
XUMUH 17151 OOBSICHEHUSI U TPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIMX €CTECTBEHHO-HAYUHYIO TPUPOY;

c(OpPMUPOBAHHOCTh yYMEHUW: TPOBOJUTH PACUYCTHl MO XUMHUYECKUM (dopMmynaMm U
YPaBHEHHUSIM XUMHUECKUX PEAKIMi C UCIIOIb30BaHUEM (PU3MUYECKUX BEIHUYUH (Macca, 00bEM Ia3oB,
KOJINYECTBO BEIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C KOJMUYECTBEHHOM CTOPOHBI: pacueTsl MO
HaXO0X/ICHUI0O XUMHUYECKOH (OpMYINbI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JOJISIM XUMHYECKHX
3JIEMEHTOB, IPOYKTaM CrOpaHMsl, INIOTHOCTH Ia3000pa3HbIX BEIIECTB;

Cc(OPMHPOBAHHOCTh YMEHMI: MPOTHO3MPOBATH, AHAIU3UPOBAaTh U OLEHHUBATH C IO3ULUIM
9KOJIOTUYECKON 0€e30MacHOCTH MOCHEACTBUSA OBITOBOM M IPOM3BOJICTBEHHON J€SATEIBLHOCTH
4eJI0BEKa, CBA3AHHOM C MepepaboTKON BEIeCTB, UCIOIb30BATh IOYUYECHHBIC 3HAHUS JJIS1 IPUHSATHUS



IPaMOTHBIX pEIICHU MPOOJIEM B CUTYaAIUAX, CBSI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHIl: CaMOCTOSTENbHO IUIAHUPOBATH M IPOBOJUTH XHUMHUYECKUI
HKCIEPUMEHT (TOJIy4EHHE U HU3Y4YEHHE CBOMCTB OPraHMYECKHUX BEILECTB, KAUECTBEHHBIE PEAKIIMU
YTJIEBOJOPOAOB PA3JIMUHBIX KJIACCOB M KHUCIOPOACOACPKALIUX OPraHMYECKUX BEILECTB, PELICHUE
SKCIIEPUMEHTANIBHBIX 3a]1a4 0 Paclo3HaBaHUIO OPTaHUYECKHX BEIIECTB) C COOIIOJCHHEM MpPaBUI
0e30macHOro o0palleHus ¢ BEeLECTBAMHU U J1aOOPaTOpHBIM 000pyI0oBaHUEM, (OPMYIHPOBATH 1IEb
UCCIICIOBaHMS, MIPEJICTABIATh B PA3IMYHON (OpMe pe3yabTaThl SKCIIEPUMEHTA, aHAIN3UPOBATh U
OLICHUBATbH UX JOCTOBEPHOCTb;
c(hOpMHUPOBAHHOCTH YMEHUIA:

coOnroaaTh MpaBHJia SKOJOTHYECKH IeJIecO00pa3sHOro MOBeIeHUs B OBITY U TPYIOBOH
JIEATEIbHOCTH B IEJISIX COXPAHEHHUS CBOErO 3[0POBbs, OKPYXAIOLIEW NPUPOJHON Cpelsl M
JOCTH>KEHHS €€ YCTOMYMBOrO pa3BUTHS;

OCO3HaBaTh OINACHOCTb TOKCHUYECKOTO JEMCTBUS Ha >KUBBIE OPIaHU3MbI OIPEAEICHHBIX
OpPraHUYEeCKHX BEUIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHaJIM3UPOBAThH 11e1eco00pa3HOCTh MIPUMEHEHUS OpraHUYEeCKUX BEILIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOLLIEHUS PUCK-TI0/Ib3A;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBJIATh IICJICHAMPABICHHBIM TMOUCK XHUMHUYECKOU
uH(pOpMallMM B Pa3MYHBIX HCTOYHHMKAX (HaydyHas M YydyeOHO-Hay4Has JHUTepaTypa, CpeacTBa
MaccoBoi uHbopMainuu, HHTepHEeT u JApyrue), KPUTUYECKH AaHATU3UPOBATh XHUMHUYECKYIO
uH(popMaluio, nepepadaTbiBaTh €¢ M HCIIOJIB30BATH B COOTBETCTBUHM C IOCTABJIEHHOW YyueOHOI
3a/1a4en.

V1. YYEBHO-METO/INMYECKOEOBECIEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA
OBSA3ATEJILHBIE VUEBHBIE MATEPUAJIBI 1151 VUEHUKA

Xuwmust / Epemun B.B., Kyssmenko H.E., Tepennn B.., [Ipo3nos A.A., Jlyaun B.B.; mox pempakmueit
Jlynuna B.B., O01mecTBo ¢ orpaHn4eHHON 0TBETCTBEHHOCTHIO «[PODA »; AKITOHEPHOE 0OIIECTBO

«I/I3):[8.T€J'IBCTBO ((HpOCBeH_IeHI/IC».

METOANYECKHUE MATEPHUAJIbBI IJIS1 YUUTEJIA

OdunmanbHbIi callT rpymibl kKammnanuit «[Ipocsenienuney: https:/prosv.ru/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU

HMHTEPHET

Poccwuiickas anexrponnas mkona https://resh.edu.ru/

«Mapkertrielic o0pazoBaTenbHOr0 KOHTeHTa 1 ycrryr»: https://elducation.ru/ Odunmaneheiii caiT

rpymnbl kamnanuit «[IpocBerienuey: https://prosv.ru/

Enunas Komnekuust undpoBsix 00pa3oBaTeabHbIX pECYpCOB ISl YUPEKACHUN 001Ero 1 HaYaIbHOTO


https://prosv.ru/
https://resh.edu.ru/
https://elducation.ru/
https://prosv.ru/

npodeccuoHaIbHOro 00pazoBanus. MeTtoandeckue MaTepHuasbl, TEeMaTHUECKUE KOJUICKIINH,

IIPpOrpaMMHEBIC CPEACTBA AT IIOAACPKKHA yqe6HOfI ACATCIIBHOCTH U OpraHrU3allun y‘IC6HOFO mponecca:

http://school-collection.edu.ru/catalo

[Tpoektr (enepanpHOro I1EHTpa WH(GOPMANMOHHO-00pa3oBaTenbHbIX pecypcoB (PLIUOP)

HalpasJICH Ha pacClpoCTPAaHCHUC JBJIICKTPOHHBIX 06p330BaT€JIBHbIX peCypCcoB H CCPBHUCOB:

http://fcior.edu.ru/



http://school-co11ection.edu.ru/catalo
http://fcior.edu.ru/

VII.

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

n/n

Tema ypoka

KoaudecTBO 9acoB

I[aTa NMpoBEACHUS

Bcero

KoHnTtpoasHbie
padoThI

IIpakTHyeckue
padoThI

[Ipenmer v 3HaYEHUE OPraHUYECKON XUMHH,
MpEeJCTaBICHHE O MHOT000pa3uu
OPraHNYEeCKUX COCAMHEHUHN

DJEeKTPOHHOE CTPOCHHUE aToMa yriiepoaa
(ocHOBHOE M BO30YX/ICHHOE COCTOSIHUSA).
BasieHTHBIC BO3MOXKHOCTH aToMa yriiepo/ia

XI/IMI/I‘IGCK&SI CBA3b B Opl"aHI/ILIGCKI/IX
coequHeHUsX. MexaHu3Mbl 00pa3oBaHus
KOBAQJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBs3EH

Teopust CTpOEHHS OPTraHUYECKHUX
coequHenuniit A. M. byrneposa

Bunel nzomepun: CTpyKTypHas,
IIPOCTPAHCTBEHHAs!. DIIEKTPOHHBIE YPPEKTHI
B MOJIEKYJIaX OpPraHUYECKUX COEIMHEHUM

[IpencraBnenue o knaccupUKaU U
cucrematnyeckas Homenknatypa (IUPAC)
OpPTaHUYECKUX BEIICCTB

Knaccudukanms peakiuii B OpraHudecKon
XUMHH




Cucremarusanys U 00001IeHE 3HAHUN 10
TeEME

AJKaHBI: TOMOJIOTHYECKUH PsiJl, 001Iast
(dbopMyIia, HOMEHKIIATypa ¥ H30MEpus,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT

10

dusnyeckne 1 XUMHYSCKHE CBOMCTBA
AJIKaHOB

11

Haxoxxnenne ankanoB B mpupoje. CriocoOsr
MOJIy4EHUS U IPUMEHEHHUE aJIKaHOB

12

Huknoankansl: o0mias popmyina,
HOMEHKJIaTypa ¥ U30MepHsi, OCOOCHHOCTH
CTPOCHHS U XUMHUYECKHX CBOHCTB, CITIOCOOBI
MOJTyYCHUS ¥ TIPUMCHEHHUE

13

Pemrenne pacu€THbIX 3a/1a4 Ha ONIPECIICHHE
MOJIEKYJISIPHOM (POPMYITBI OPTaHHYECKOTO
BEIIIECTBA IT0 MACCOBEIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJSIIHUX B €T'0 COCTAB.
Cucrematu3anus 1 o0001IeHHe 3HAHUH IO
TeMe

14

AJIKEHBI: TOMOJIOTUYECKUH P, 001Iast
(dhopMyIa, HOMEHKIIATypa, JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI.
CTpyKTypHasi ¥ ITUC-TPAHC-U30MEPHS
AJIKEHOB

15

du3nyecKkne 1 XMMHUYECKHIE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

CnocoObl MOJIYUYCHUA U IPUMCHCHUC AJIKCHOB




[Tpaktuyeckas padora Ne 1 mo reme

17 "[lonyyeHune 3TUIIEHA U U3YUYEHHE €TI0
CBOMCTB"
Pemenuie pacyeTHBIX 3a71a4 HA OIIpeieTICHIE

18 MOJICKYJIIPHOH (hOPMYJIbI OPTaHHYECKOTO
BEIIIECTBA
AJKaZueHbl: CONPSKEHHBIC, U30IHUPOBaHHbIE,

19 KyMyiupoBaHHble. OcOOEHHOCTH
ANEKTPOHHOTO CTPOSHUS

20 XUMUYECKHE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

1 CriocoObl NOy4YeHUsI U IPUMEHEHNE
aJIKaTUCHOB
AJIKUHBI: TOMOJIOTHYECKUHN PsiJI, 001Ias

29 (dhopMyIa, HOMEHKIATYpa, SJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL,
¢usnyeckue cBoiicTa

23 XHUMHUYECKHE CBOMCTBA AIKUHOB

24 KauecTBeHHBIE peakiny Ha TPOHHYIO CBA3b

o5 CriocoObl OTy4YeHUs U IPUMEHEHHE
AITKUHOB

26 Pemenue 3ama4: pacdeThl M0 ypaBHEHHUIO
XUMHUYECKON peaKuu

97 Cucrematusanuusa 1 0000IIeHNE 3HAHNH 10
TEME

08 ApeHbl: TOMOJIOTHYECKHUH psif, oOuiast

dhopmyna, HOMEHKJIATypa. DIEKTPOHHOE U




MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJT
OcH30I1a U TOTYO0JIa, UX (PU3HYECKUE
CBOICTBa

XHUMUYECKUE CBOMCTBA apEHOB: PEaKIIMKU

29
3aMeIeHUs
XHUMUYECKUE CBOMCTBA apEHOB: PEAKIIMKU

30 MIPUCOSANHEHHUSI, OKUCIICHIE TOMOJIOTOB
OeH3omna

31 Oco0eHHOCTH XUMHYECKUX CBOMCTB CTUPOIIA
Pemenuie pacyeTHBIX 33724 HA OTIpeIeTICHHE

32 MOJIEKYJISIPHOI (OPMYJITBI OPraHHYECKOTO
BEIIECTBA

33 CniocoObl MoTydeHus: U MPUMEHEHUE apeHOB

34 ['eneTHueckas CBSA3b MKy Pa3TUIHBIMA
KJIacCaMU YIJIeBOJIOPO/IOB
Pacuethl Mo ypaBHEHUSM XUMUYECKUX

35 peakuuii. Cucremarusanus u 00001eHne
3HaHUM MO TEME

36 [Tpupoansiii ra3. [TonyTHele HETAHBIE Ta3bI

37 KameHHBI#1 yronb 1 MPOAYKTHI €r0
nepepaboTKu

38 Hedts 1 ciocoOw1 e€ nepepaboTKy.
[IpumeneHnue npoIykToB nepepadboTku HedpTH

39 ['eHeTHuecKas CBSA3b MEXITY Pa3TUIHBIMA
KJIacCaMU YTJIEBOJIOPO/IOB

40 ["anoreHonpou3BOHBIE YTIIEBOIOPOIOB:

SJICKTPOHHOC CTPOCHUC, pCAKIIUN 3aMCIICHU A




rajJJorc¢tHa

41

JeiicTBue menodeii Ha
raJIoreHIpou3BOAHbIC. B3aumoeiicTBue
AJUTAJIOI€HAJIKAHOB C MAaIrHUEM U IITMHKOM

42

CucremaTu3aius 1 0000IIeHHE 3HAHUH 110
pazgeny "YrieBogopoasl"

43

KonrtpomnbHas paboTa o Teme
"YrneBonopobr"

44

[IpenenbHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKUH psifl, 0011as popmyia,
CTPOCHUE MOJICKYJI, U30MEPHS,
HOMEHKJIATypa, Kinaccudukarus, Gu3ndecKue
CBOMCTBA

45

XHMHYECKHE CBOMCTBA MMpEACIIbHBIX
OAHOATOMHBIX CITMPTOB

46

CriocoObl oTy4YeHHsI ¥ IPUMEHEHNE
OJTHOATOMHBIX CITUPTOB

47

[IpocTeie 3gupbl: HOMEHKIATYpa U
n30Mepusi, 0COOEHHOCTH (PU3UUECKUX U
XUMHYECKHUX CBOMCTB

48

MHOFOElTOMHI)IC CHI/IpTBII OTUJICHIJIUKOJIb 1
TIIMLEPHH, X (PU3NYeCcKre U XUMHUYECKUE
CBOMCTBa

49

CrniocoObl oTy4YeHusl ¥ IPUMEHEHNE
MHOI'0aTOMHBIX CIIUPTOB

50

@DeHOo: CTPOSHNE MOJIEKYIBI, PU3NIECKUE
cBoiicTBa. TokcHYHOCTH (PeHoIIa




51

XUMHUYECKHE CBOMCTBA (PeHOIIA

52 CriocoObI moNTy4eHHs ¥ pUMEHEeHHE (peHona
[TpakTuyeckas padota Ne 2. Perenune

53 HKCHEPUMEHTAIbHBIX 337a4 110 TEMe
"Crupthl 1 peHonbr"

54 Cucremartu3zanus 1 060011eHIE 3HAHUH 110
TeMe
AnbJieruipl 1 KETOHBI: JIEKTPOHHOE

55 CTpOEHUE KapOOHUIIBHOW IPYIIIIBL;
TOMOJIOTUYECKHE Psifibl, 001mas popmyna,
M30MepHs U HOMEHKJIaTypa

56 ANbIeTUIB M KETOHBI: (PU3UYECKUE
CBOWCTBA; PEaKIMH MPUCOSTNHEHUS

57 Peakiiuy okucIIeHHUs 1 KaUeCTBEHHBIC
peaKIMM aNbJETU0B U KETOHOB

58 CriocoObl oTy4eHHs aJlbJIETUA0B U KETOHOB
OHOOCHOBHBIE IpeIeTbHBIE KAPOOHOBEIE

59 KHCIIOTBI, 0COOEHHOCTHU CTPOEHUS UX
MOJIEKYIT

60 N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pu3nyecKkue CBoicTBa

61 XHWMHYECKUE CBOWCTBA MPEIEIIBHBIX
OJTHOOCHOBHBIX KaPOOHOBBIX KHCIIOT
OcobeHHOCTH CBOMCTB MypaBbUHON

62 KHUCIO0THL. MHOT0oOpa3ue kapOoHOBBIX
KHCIIOT

63 OcoOeHHOCTH CBOMCTB: HENPEAETbHBIX U




apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, FMIPOKCUKAPOOHOBBIX
kuciaot. [IpencraBurenu BeICIIMX
KapOOHOBBIX KHUCJIOT

64

IlonsTue o IMPOU3BOJHBIX Kap6OHOBBIX
KHCJIOT

65

CriocoObl IOTy4eHUs U IPUMEHEHHE
KapOOHOBBIX KHUCJIOT

66

CrnoxHbIe 23UPHI: TOMOJIOTHYCSCKHHA PSII,
obmast popmyia, H30MEpHst 1 HOMEHKJIaTypa

67

duznyeckre 1 XUMHUYECKHUE CBOUCTBA
a¢upoB

68

Perienue pacyeTHBIX 3a/jau: 10 YPaBHEHUIO
XUMHUYECKOHN pPEaKIMU, Ha ONIPEJIEIICHHE
MOJIEKYJISIPHOM (hOpMYJIIBI OPraHNYECKOTO
BEIIIECTBA

69

[TpakTryeckas padota Ne 3. Pernenne
IKCTIEPUMEHTANIBHBIX 33134 [0 TEMe
"Kap6oHoBbie kuciaoThl. CrioxxHble 3¢upb"

70

XKupsl: ctpoenue, pusndeckue u
XUMHUYECKHUE CBOMCTBA (THAPOIIN3)

71

Oco0eHHOCTH CBOMCTB XKHUPOB, COJIEPKAIINX
OCTAaTKH HECIPCACIBbHBIX ) XUPHBIX KHCJIOT.
XKups! B npupoge

72

Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX
KHCIIOT, UX Morolee aeiicteue. IloHnstue o
CUHTeTHUYeCKUX Moromumx cpenactBax (CMC)




I'enernyeckas cBsI3b yII€BOIOPOAOB U

73 KHUCJIOPOACOAEPKAIINUX OpraHUYeCKUX
BEILIECTB

74 PacuéTsl 10 ypaBHEHUAM XUMUYECKHX
peakuuit

75 Cucremaru3zaius 1 00001IeHNE 3HAHUH 1O
TeMe
OO01mas XxapakTepHUCTHUKA YTIIEBOJIOB U

76 Kiaccu(uKanus yriaeBoaoB (MOHO-, TU- U
MOJIMCaXapu/bl)

77 MoHocaxapuabl: (pu3ndeckue cBoicTBa U
HaXO0XXJCHHE B IPUPOJIE

78 [TpuMeHeHue rIIroK036l, €¢ 3HaUeHUE B
KHU3HEIeATEbHOCTH OpraHu3Ma
Jlucaxapupl: caxapo3a, MajbT03a 1 JIAKTO34.

79 Haxoxzaenue B mpupoie U NpUMeHEHUe
JMCaxXapuIoB
[Tonmucaxapuapl: CTpOEHHE MAKPOMOJIEKYT,

80 ¢bu3nyeckre 1 XMMHYECKHE CBOMCTBA,
MIpUMEHEHHE

81 [TonsiTHe 00 NCKYCCTBEHHBIX BOJIOKHAX
Perienue pacueTHBIX 3a/1a4 Ha ONpeieTICHUE

82 JI0JIM BBIX0/1a TIPOJIYKTA PEAKLIUU OT
TEOPETUYECKH BO3MOKHOTO

83 Cuctemaru3zanus U 000011eHNEe 3HAHUH 1O
pasneny

84 KonrtponbHas pabora o teme




"Kucnopoacoaepaiime opraHnyeckue
coequuenus"

AMuUHBIL: Ki1accuuKalus, CTpoeHHe

85 MoJIeKyI1, o01as popmyiia, H30Mepus,
HOMEHKJIaTypa U (pU3U4IeCcKre CBOMCTBA

86 XUMHUYECKHE CBOMCTBA A ()aTHIECKUX
aMUHOB

87 AHWIMH: CTPOEHUE aHWJIMHA, 0OCOOCHHOCTH
XHMHYECKHUX CBOMCTB aHHUJIMHA

88 CriocoObl oTy4YeHHsI U IPUMEHEHNE
amn(aTHIecKuX aMHHOB
AMMHOKHUCIIOTBI: HOMEHKJIATypa U U30MEpHs,

89 ¢dbusnveckue cBorictBa. OTaeIbHBIC
MPEACTABUTENH 0-aMHUHOKHCIIOT
XUMHUYECKHE CBOIICTBA aMHHOKHCIIOT, HX

90 OMOJIOTHYECKOE 3HAYCHHE aMHHOKHCIIOT.
CuHTE3 ¥ TUIPOJIN3 TIENTHIOB

o1 benku xak nmpupoHbIe MOIUMEPHI;
CTPYKTYpHBI OEJIKOB

92 XuMUYECKHe CBONCTBA OEITKOB
A3oTcoaepikalue reTepoluKINIecKue

93 coenuHeHNs. HyKIeMHOBBIE KUCTOTHI:
COCTaB, CTPOCHHUE U OMOJIOTHYECKAs POJIb
[IpakTuueckas padota Ne 4. Pemenue

94 AKCTIIEPUMEHTAIIbHBIX 33724 110 TEME

"A30TcoieprKalire OpraHun4ecKue
coeMHeHus "




95

[IpakTuueckas padora Ne 5. Pemienue
AKCIICPUMEHTAIIbHBIX 33724 110 TEME
"Pacnio3zHaBaHKMe OpraHUYeCKUX COCTUMHEHUI"

96

KounTponbhas pabota no teme
"A30TcoAepKale OpraHn4ecKue
coenuHeHus"

97

OCHOBHBIEC TOHATHS XUMHH
BBICOKOMOJICKYJISIPHBIX COGI[I/IHGHI/Iﬁ n
MCTOABI UX CUHTE3a —II0JIMMEPHU3alUA U
IIOJIMKOHACHCA A

98

[Tnactmaccel. YTunu3zanus u nepepadboTka
IIaCTHKA

99

OnacToMmepbl: HaTypaJlbHbI CHHTETUUECKHE
Kayuyyku. Pe3una

100

BosiokHa: HatypanbHbIE, HCKYCCTBEHHBIE,
cuHTeTH4ecKue. [lonmmepsl criennanbHOTro
Ha3HA4YCHMS

101

[TpakTryeckas pabota Ne 6. Pernenne
AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
"Pacrio3zHaBaHue mjiacTMacc U BOJIOKOH"

102

O06o0011eHre 1 cucTeMaTH3alMsl H3y4€HHOTO
Marepuaa 1o teMe "BrICOKOMOJNIEKyIIsIpHbIE
coequueHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102










