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MOSICHUTEJIbHAS 3AITUCKA

Pabouas nmporpamma yuebHOro npeamera «Xumus» (yriyOnE€HHBIH ypOBEHb) Ha YPOBHE
cpeaHero oobmero o0pa3oBaHUsl COCTaBI€HAa HAa OCHOBE TpeOoBaHWI K pe3ylbTaTaM OCBOCHUS
nporpaMMbl  CpeiHero  obmiero  oOpaszoBanus — DepepalbHOTO — TOCYIApCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa cpeaHero obmero obpazoBanus (manee — DOI'OC COO),
®denepalibHON 00pa30BaTENLHON TPOTpaMMBI cpeHero odOmero odpaszoBanus (mamee — DOIIT
COO), DenepanbHOil paboueil mporpaMMbl 1Mo yueOHOMY mpeaMeTy «Xumus» (yrayOnéHHBINA
ypoBenb) (nanee — OPIT «Xumus» (yriayOn€HHBIN YPOBEHB) a TAKKE OPUECHTUPOBAHA Ha IEJICBbIC

MPUOPUTETHI, CHOPMYIUPOBAHHbBIE B (eiepaibHOM paboueil mporpaMme BOCIIUTAHUS.

VY4eOHblit mpeaMeT « XUMHs» Ha yPOBHE YIITyOIEHHOTO N3YUEHUS 3aHUMAET BaXKHOE MECTO
B CHCTEME E€CTeCTBEHHOHay4yHOro oOpa3oBaHus ydamuxcs 10—11 kimaccoB cpenHeill MIKOJbI
N3yuenne mnpeamera, peajnzyemMoe B YCIOBUSAX JU(PPepeHIUPOBAHHOIO, MNPOPUILHOIO
o0yudeHus, IpuU3BaHO oOecnedyuTh O00Ie00pa30BaTE/IbHYI0 M OOILIEKYIbTYPHYIO IMOATOTOBKY
BBIITYCKHUKOB IIIKOJIBI, HEOOXOAUMYIO JUIS afanTaliul UX K OBICTPO MEHSIOMIMMCS YCIOBHUSM
KHU3HU B COLMYME, a TAKXKe JJIs MPOJOJDKEHUsI O0yYeHMs B CPEIHUX CIHEIMAIbHBIX U BBICIIUX
y4eOHBIX OPraHU3aLMAX, B KOTOPBIX XMMHUS SABJSETCS OJHON U3 MPUOPUTETHBIX TUCHUIUIMH

B nanHoil paboueil nmporpaMMe HazHayeHHE NpeaMeTa «XHUMHs MOJydaeT MOJIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUM C OCHOBOIOJAraroUMMHu moyiokeHusmMu Crangapra o
B3aMMOOOYCIIOBIIEHHOCTH IIeJIeH, COiep KaHus, Pe3yJIbTaTOB 00y4eHUs U TpeOOBAHUHN K YPOBHIO
MOATOTOBKH BBIMYCKHUKOB CBUAETEIBCTBOM TOMY SBISIOTCSA CIEAYIOIINE BBINOIHIEMbIE
IpOrpaMMoi PyHKIINHU:

— uH(OPMaLIMOHHO-METOMYECKas, peaau3alus KOTOpOM oOecrneuynuBaeT IOJy4eHHe
NpPEeJCTaBICHUs O LENAX, COACpP)KaHUM, OOIel cTpaTeruu o0y4YeHHs, BOCIUTAHUS U Pa3BUTHI,
o0yyaroImuxcs CpPEACTBAaMHM MpEeAMETa,  H3Yy4aeMoro B pamMKax KOHKDPETHOIO
npodus;

— OpraHu3allMOHHO-IIAHUPYIOLIasl, KOTOpas IpelycCMaTpUBAET ONpeIeIeHHE: IPUHIIUIIOB
CTPYKTYPUPOBAHUS U MOCIEI0BATEIBHOCTH U3Y4YEHHUS y4eOHOro MaTrepuaia, KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHK; MOJIXOJ0B K (POPMUPOBAHHUIO COJEPKATEIHHOH OCHOBBI
KOHTPOJISI U OLIEHKH 00pa30BaTENIbHBIX JOCTHKEHHMM, OOydaroluxcsi B paMKax HTOTOBOU
aTTectauuu B (hpopMe €AMHOT0 TOCYJapCTBEHHOIO IK3aMeHa M0 XUMHUH.

[Tporpamma s yrayOnE€HHOIO HM3Y4eHHUS XHMUU: YCTaHABIMBACT HMHBAPHUAHTHOE
IOpPEeIMETHOE COJep)KaHue, 00s3aTeNbHOe A M3YyYeHHs B paMKax OTAENbHBIX Npodurei,
IpelycCMaTpUBaeT paclpelelieHue U CTPYKTypUpPOBAaHHWE €ro Mo KijaccaMm, OCHOBHBIM

coJiepKaTeNbHbBIM JIMHUAM/pa3jiesiaM Kypca; 1aéT IpUMEpHOe paclpeielieHue y4eOHOro BpeMeHH,



PEKOMEHIYEMOr0 ISl U3Y4YECHMsI OTIENbHBIX TEM; IIPEIaracT MPUMEPHYIO MOCIEN0BATEIbHOCTD
U3ydeHHsl y4eOHOro marepuaia C Y4€TOM JIOTHKH TOCTPOCHHUS Kypca, BHYTPUIPEIMETHBIX U
MEXIIPEIMETHBIX CBS3€M; NAET METOAMYE CKYI0 HMHTEpIPETALUIO LEeJIed W 3a7a4 U3y4eHUs
npeaMera Ha yrilyOJa€HHOM ypOBHE € YYETOM COBPEMEHHBIX IIPUOPUTETOB B CUCTEME CPEAHEro
o0pa3oBaHus, COJAEPKATEIBbHOW XapaKTEPUCTUKHU IUIAHUPYEMBIX pPE3YyJlbTaTOB OCBOEHUS
OCHOBHOI 00pazoBatenbHOl nporpaMmbl COO (JIMYHOCTHBIX, METAMPEAMETHBIX, MPEAMETHBIX ),
a TaKke C y4€TOM OCHOBHBIX BHJOB y4eOHOIO3HABATENbHBIX JIEHCTBHI yYEHHKA 110 OCBOCHUIO
COJIEpKaHus IIpeIMeTa.

[Io BceM Ha3BaHHBIM IO3ULUAM B IPOrpaMMe IMPENYyCMOTpPEHA IPEEMCTBEHHOCTh C

00y4eHHEeM XMMHUU B OCHOBHOM LIKOJIE.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMUS»

B coorBerctBuum ¢ koHuentyaibHbiMH TosnoxeHusMu PI'OC COO o Ha3HaueHUH
npeaMeToB 0a30BOro M yriryOJIEHHOTO ypoBHEH B cucteme AuddepeHnnpoBaHHOro o0ydeH s Ha
3aBepuatonierd crymneHu mkonbl (10—11 kmaccel) yueOHBIH TnpeameT «XHUMHUS» Ha YpOBHE
yrIyONEHHOTO U3y4YEeHUs HAlpaBJIeH HA ~ peaiu3alii0 I[IPEEMCTBEHHOCTH C TOCIEIYIOLUINM
3TalloM TOJY4YEHUS XHMMHUYECKOro oO0Opa3oBaHUS B paMKax M3y4YeHHs CHEIHAIbHBIX
€CTECTBEHHOHAYYHBIX M XUMHYECKMX JUCHUUIUIMH B BYy3aX U OpraHU3alUsSX CpPEIHEro
npodeccuoHanbHOro o0pa3oBanusi B 3Toi cBsI3u u3ydeHue npeaMera «XUMHUs) OpUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha PACHIMPEHHE U YIIIyOJIeHHE TEOPETUUECKON U MPAKTUYECKOH MOJrOTOBKU
o0yyaroImuxcsi, BBIOpaBIINX ONpeeNEHHbIN Mpoduias 00ydyeHus, B TOM 4Hcie ¢ NepCreKTUBON
MOCIEAYIOLIETO MOJIYYEHHUs] XMMUUYECKOTO 00pa3oBaHUsl B CPEIHUX CIHEIHAIbHBIX M BBICIINX
yaeOHbIX opranuzanusx Hapsgy ¢ stum, B cBete TpeboBanuii ®I'OC COO k miaHupyemMbIM
pe3ysbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTelIbHON MPOrpaMMBbl CPEHETO 00IIero 00pa3oBaHUs
U3Y4YEHHE MpeaMeTa «XHMHsS» OPHUEHTUPOBAHO TAaKXKE HA pEIICHUE 3alad BOCHUTAHMUS U
COLIMAJILHOTO pa3BUTUs OOyyaroluxcs, Ha (OPMUPOBAHUE Yy HHUX OOLIEHMHTEIIEKTYaJlIbHBIX
YMEHUN, YMEHUI palMoOHaIM3allMd y4eOHOTro Tpy/na U OOOOIIEHHBIX CIIOCOOOB NESATEIHLHOCTH,
MMEIOUINX MEXIUCUUIUIMHAPHBINA, HAAIIPEAMETHBIN XapaKTep.

CocraBnstomuMu  npeamera «XUMHUsS» Ha YpPOBHE YIIIYOJEHHOTO HU3YUEHHs SIBISIOTCS
yrayonénnaeie Kypebl — «Opranndeckas xumus» U «OOmmas u Heopranudeckas xumus» [lpu
OTpe/ieNIeHuU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3ally COAEp)KaHUS 3TUX KYpCOB B
nporpamme 3a ocHoBY NpHHATHI ojoxeHuss PI'OC COO o paznuuusx 6a30BOro u yriyoaéHHOro
YPOBHEN U3yUEHUs IPEIMETA.

OcHoBy coaepxanusi kypcoB «Opranudeckas xumusi» U «OOmas M HeopraHUYecKas

XUMHA» COCTABIIICT COBOKYITHOCTE IMPEAMETHBIX 3HAaHUHA U yMeHHﬁ, OTHOCAIIUXCA K 6330BOMy



YPOBHIO H3Yy4Y€HHs IpeaMeTa JTa CUCTEMa 3HAHMM IOJIydaeT ONpeAelEHHOE TEOpEeTHYECKOoe
JIOTIOJTHEHWE, ~ TO3BOJISIIOIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  Oonpmmmii  00BEM
¢axTonormueckoro Matepuana Tak, Ha yriyOJIEHHOM YpoBHE M3y4YeHH Ipeamera oOecrieueHa
BO3MOXKHOCTh 3HAUUTEIBHOI'O YBEIMUYEHHs 0O0bEMa 3HAHMH O XMMHUYECKHX DSJEMEHTax U
CBOMCTBaX MX COECJUHEHUN HA OCHOBE PACIIMPEHUs U yrIIyOJeHHs HPEICTABICHUH O CTPOCHUU
BELIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHMs PEaKLUH, pacCMaTPUBAEMBIX C
TOYKH 3PpCHUA XUMHUYECKON KUHETUKH U TCPMOANHAMUKHU I/I3yquI/1e NepruoaANICCKOro 3aKkoHa u
[Tepuonuyeckoil cUCTEMbl XMMHUYECKUX 3JIEMEHTOB 0Oa3MpyeTcsi Ha COBPEMEHHBIX KBAaHTOBO-
MEXaHUYECKUX IPEJCTABICHUAX O CTPOCHUM aToMa XUMHUECKas CBSA3b OOBACHIETCA C TOUKU
3pEHHsI DHEPreTHUECKUX U3MEHEHH PH e€ 00pa30BaHNUU U Pa3pyILICHUH, a TAKXKE C TOUKH 3PSHUS
MexaHu3MoB e€ oOpa3oBanHusi M3ydyeHue THIOB peaKUWi JOMONHSAETCS (OPMHPOBAHUEM
IpEeACTaBICHUNH 00 3MEKTPOXMMUYECKHX IPOLECcax U 3JIEKTPOJIM3€ pacIlaBOB U pPacTBOPOB
BellecTB B Kypce opraHuyeckod XUMHMM INPH PACCMOTPEHUH PEAKIMOHHOM CHOCOOHOCTH
COCIMHEHUH yaemnseTcs 0co0oe BHUMAaHUE BOIPOCaM 00 3JIEKTPOHHBIX 3(PPeKTax, 0 B3aMMHOM
BJIMAHUA aTOMOB B MOJICKYJIaX U MCXaHU3MaX peaKHHﬁ.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COJepiKaHHWE KYPCOB XUMHMU YIiyOIEHHOTO YpOBHS
U3y4YEeHHUs 1715 KJIACCOB OIpeIeIEHHOrOo NMpoduiist (MJ1aBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JIOTIONTHEHUH K 0011l cucTeMe NMpeAMETHBIX 3HAaHUI) OKa3bIBalOT BIMSHUE CMEKHbIE IIPEIMETHI

B mane ¢opmupoBaHUs OCHOB HAyYHOTO MHUPOBO33PEHHS, OCBOCHHS OOIIEHAYUHBIX
METOJI0B NIO3HAHUS U OIbITA MPAKTUYECKOTO NPUMEHEHNUS HayYHbIX 3HAaHUM U3ydEeHUE IIpeaMeTa
«XuMus» Ha YrIyOJEHHOM YpOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX C Y4eOHBIMHU
npeaMeraM, BXOJAIIMMH B COCTaB MPCIMETHBIX obnactei «EcTecTBeHHBIE HAayKn»,
«MaremaTtnueckue Haykm» U «I ' yMaHUTapHbIE HAYKW».

HEJIN U 3AJAYU YYEBHOI'O IPEIMETA «XUMUS»

[Tpu m3yueHun ydeOHOro mpeamera «XuUMHUs» Ha YriyOlIEHHOM YpOBHE, Tak e Kak B
OCHOBHOM W cpenHel mkosie (Ha 0a30BOM YpOBHE), 3ajayeil MEepPBOCTENEHHON 3HAYUMOCTHU
ABIIE€TCS (POPMHUPOBAHUE OCHOB HAyKM XMMHM KakK O0OJacTH COBPEMEHHOTO €CTECTBO3HAHMS,
IIPAKTUYECKOHN AEATEIbHOCTH Y€JI0BEKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOH KYJIbTYphl Pelenue
3TOM 3ajauu Ha YriayOJIEHHOM ypOBHE M3Y4EHHs MpeaAMeTa MpeArnojaraeT peaau3alfio TaKuxX
Imese, Kak:

— (hopMHUpPOBaHKE TPEICTABIICHUN: O MaTepHUaILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX 1
MI03HABAEMOCTH SIBJIEHUM IPUPOJIbI; O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€ BEAyLIEH
poiau B OOECNEYeHWH YCTOMYMBOTO pa3BUTHS UYEJIOBEUECTBA: B pEIICHUH Mpobiem
9KOJIOTHYECKOMN, IHEPTETHICCKON M MUIIEBON O€30MacCHOCTH, B PA3BUTHUU MEAMIIMHBI, CO3JJaHUN

HOBBIX MAaTCpUaAJIOB, HOBBIX HWCTOYHUKOB DJOHCPruv, B obecrneyeHn palroOHAIBHOI'O



MPUPOIONIOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKa, a TAKKe
IKOJIOTHYECKHA 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JIOPOBBIO U IPUPOJTHON CpeJie;

— OCBOCHHME CHUCTEMbl 3HAHUH, JIEKAIIMX B OCHOBE XMMHYECKOM COCTaBIISIOLIECH
€CTECTBEHHOHAYYHOU KapTHUHBI MHpa: (pyHIaMEeHTaIbHBIX MOHATUMN, 3aKOHOB M TEOPHI XHUMUH,
COBPEMEHHBIX MPEJCTABICHUN O CTPOCHUH BEILIECTBA HA Pa3HBIX YPOBHSAX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HAJIMOJICKYJIIPHOM, O TEPMOJIMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTAX
MPOTEKAHUsI XMMHUYECKUX pPEaKluid, O XUMHYECKOM pPaBHOBECHHU, pPAaCTBOpaxX U JUCIEPCHBIX
cUCTeMax, 00 O0IIMX HAYYHBIX MPUHIUIIAX XUMUYECKOTO MPOU3BOJCTBA;

— ¢dopmupoBanue y o00y4arommMxcs OCO3HAHHOTO TIOHUMaHHUS BOCTPEOOBAHHOCTU
CUCTEMHBIX XUMHUYECKHX 3HAHUU N7 OOBSICHEHUsS KIIOYEBBIX HJCH W MPOOJIEM COBPEMEHHOM
XUMHUU; 11 OOBSCHEHHUS] M TPOTHO3UPOBAHMS SIBJICHUN, HWMEIOIIUX €CTECTBEHHOHAYUYHYIO
MPUPOY; TPAMOTHOTO PEIIeHUs MpoOIeM, CBI3aHHBIX ¢ XMMHUEH; IPOrHO3UPOBAHUSI, aHAIIN3A U
OILICHKH C TIO3MIIMH HKOJIOTUYECKON O€30MacHOCTH MOCIEACTBUI OBITOBOI U MPOU3BOACTBEHHOMN
JESATETLHOCTH YEJIOBEKAa, CBA3AHHOM C XUMHUYECKUM IIPOU3BOJCTBOM, HCIOJb30BaHUEM U
nepepadoOTKOM BEUIECTB;

— yruyOlieHue TMpeACTaBlICHU O Hay4YHBIX METOJaX MO3HaHMs, HEOOXOIUMBIX IS
NpUOOpEeTEeHUs] YMEHU OPUEHTHPOBATHCS B MUPE BEIIECTB U O0BACHEHUSI XUMUYECKUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJEC, B MPAKTUUYECKOMN NEITEILHOCTH U TTOBCEAHEBHOM KH3HU

B mane peanuzanuu MepBOOYEpPEIHBIX BOCHUTATENBHBIX WU PA3BUBAIOMIMX (YHKIIHMA
[EJIOCTHOW CHCTEMBI CpeIHEero oO0Iiero oOpa3oBaHMsS MPU H3YUYEHUU MpeaMera «XuUMHUs» Ha
yrayOIE€HHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TAKUE IENH U 3a/1a4H, KaK:

— BOCIIUTaHHUE YOKIEHHOCTH B TTIO3HABAEMOCTH SIBJICHUW TIPUPO/IBI, YBAKEHUSI K TIPOLIECCY
TBOPYECTBA B 00JACTH TEOPETHUUYECKUX U MPUKIATHBIX UCCICIOBAHUN B XUMUHU, (OPMHUPOBAHNE
MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO M TO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHHS OOIIEUYEIOBEYECKHUX IIEHHOCTEH;

— pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, UHTEIVICKTYAJIbHBIX U TBOPUYECKUX CITOCOOHOCTEH
oOyuaromuxcsi, hopmMupoBaHue

y HUX CO3HATEIHLHOTO OTHOIIICHHUS K CAaMOOOPa30BaHUIO U HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCHENIHOW NpodheCCUOHATBHON W OOIIEeCTBEHHOW NEATEebHOCTH; OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U MMOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

— (dopmupoBaHHE YMEHHI U HAaBBIKOB Pa3yMHOTO MPHPOAOMNOIL30BaHUS, PA3BUTHE
DKOJIOTMYECKON KYIbTYphl, MPHOOPETEHUE OMbITa OOIIECTBEHHO-TIOJIE3HOW 3KOJOTHYECKON
JIeSATeTLHOCTH.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YYHEBHOM IIJIAHE



VY4eOublii npeamer «XuUMHUS» YIIIYOJEHHOTO YPOBHSI HM3Yy4€HHUSI BXOIUT B COCTaB
npenMeTHoi obnactu «EcrecTBeHHbIE Hayku» Ero u3ydeHue NpeaycMOTPEHO B Kiaccax
€CTECTBCHHOHAYYHOr0  Tpoduis, HaNpuMep XUMHYECKHX, XUMHKOOHWOIOTUYECKUX U
MeAMIMHCKUX B 3THX Kiaccax m3ydyeHue JaHHOTO MpeAMETa MPelycCMOTPEHO B 00bEME YUeOHOI
Harpy3ku 3 4 B Hezenmo B 10 u 11 kimaccax coorBerctBeHHO (110 102 1 B roj)

COILEPKAHHUE YYEBHOI'O NTIPEJMETA «XUMMWS»
10 KIIACC. OPTAHUYECKAS XUMUA

TeopeTnyecKre OCHOBBI OPraHMYSCKON XMMHUU

[lpenmer w 3HaueHUWEe OPraHUYECKOW XHMMHHU, MPEACTaBIEHUE O MHOrooOpasuu
OPraHUYECKUX COCTUHEHUI

DNEKTPOHHOE CTPOEHHE aTroMa YIiepoja: OCHOBHOE U BO30YKIEHHOE COCTOSIHUS
BanenTHble BO3MOXHOCTH aroMma yriepoaa XUMHUYECKas CBS3b B OPraHUYECKUX COECIUHEHMSIX
Tumnbl rubpuan3anuy aTOMHBIX opOuTaneil yriepona MexaHnu3mbl o0pa3oBaHUs
KOBaJEHTHOM CBs3M (OOMEHHBI M JIOHOPHOAKLENTOPHbIN) THIbI mMepeKpbhIBaHUS ATOMHBIX
opOuTainei; ¢ u p CBs3U OpuHapHasi, 1BOMHAS U TpOitHas cBA3b CIIOCOOBI pa3phiBa CBA3EH B
MoOJIeKyJax opraHndeckux BemecTB I[loHatue o cBoOOAHOM paaukaie, Hykieopuie u
3ieKTpoduIIe.

Teopust crpoeHus opraHuueckux coeauHeHuid A. M. byriepoBa u coBpeMeHHbIE
MIPEJICTABICHUS O CTPYKType MOJIEKYJl 3HAU€HHUE TEOPUU CTPOCHHSI OPraHWYECKUX COEIMHEHUN

MornexyssipHble U CTpYKTypHBbIE (opMyiasl CTpyKTypHBIE (POPMYIIBI pa3IHMUHBIX BUIOB!
pa3BEpHyTasl, COKpall€HHasl, CKEJIETHAS.

W3omepust Buapl nzoMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAs! DJIEKTPOHHBIE 3D PEKTHI B
MOJIEKYJIaX OPTraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN U Me30MEPHBIi 3(hPexTsl).

[TpencraBienue o kinaccudukanuu opraHuyeckux BemiecTB [loHsTHE 0 QyHKIIMOHAIBHON
rpynnel’omonorus  I'omosnorudeckue psasl CucTeMarnyeckass HOMEHKIATypa OpraHM4eCKHX
coenuaenuit (IUPAC) u TpuBuanbpHble Ha3BaHUS OT/ACIBbHBIX MPEICTABUTEIICH.

OcoOenHoct W Kiaccuukanuss  opraHmdyeckux  peakuuid.  OKUCIHUTEIBHO-
BOCCTAHOBUTENbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCHEpUMEHTAJIbHBIE METO/bl M3YyUEHHUS BEIIECTB M MX IPEBPAILICHUN: O3HAKOMIIEHHE C
oOpa3laMu OpraHM4ecKHX BELIeCTB W MaTepUallaMUd Ha WX OCHOBE; OMBITHI MO MPEBPALICHUIO
OpraHMYeCKUX BEUIECTB IpU HarpeBaHuW (IJIaBJIeHHE, OOYIJIMBaHME U TOpPEHUE);
KOHCTPYMPOBAaHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

CtpoeHue u KJIaCCI/Id)I/IKaLII/IH OpPraHNYeCKUX COCAMHEHUI

Knaccudukanus OpraHUYeCKUX COEIMHEHUN IO CTPOEHHMIO «YIJIEPOJHOTO CKEJeTay:

alMKJINYeCKHe (aJKaHbl, aJKEeHBI, AJTKWHBI, AIKAaTUEHBI), KapOOIUKINYECKHe (IIMKIOATKAHbI U



apeHbl) u  rerepouukinyeckue. Kmaccudukamuss — OpraHM4ecKMX — COCOUHEHHH 10
(YHKIMOHATIBHBIM TPYINIAM: CHOUPTHL, (EHONbI, MTPOCThIE A(PHUPBI, aJIbACTHIBI, KETOHHI,
KapOOHOBBIE KUCIIOTHI, CJIOKHBIE 3(DUPBHI.

Homenknarypa tpuBuanbHas, panmoHainbHas u MFOITAK. PanuonanbHass HOMEHKIaTypa
kak npeamectBeHHUK HoMeHkIaTypel MIOITAK. [lpuHnumel  oOpa3oBaHus Ha3BaHUU
oprannueckux coenunenuii no MIOITAK: 3amenienusi, pogoHa4yaabHOM CTPYKTYpPBI, CTAPILIMHCTBA
XapaKTEePUCTHUECKUX TPy (a1(aBUTHBINA TOPSIOK).

CrpykTypHass HW30MEpUsl U €€ BUJIbL: H30MEpPUSA «YIJIEPOJHOIO CKEJIeTa», H30Mepus
MOJIOKEHUS (KpaTHOM CBSi3M M (YHKIUMOHAJIBHOW TPYIIBI), MEXKIAccoBas H30MEpHS.
IIpocTpaHcTBEHHass M30MEpUsl U €€ BUJBL: T'€OMETpUYECKas MU onrTudeckas. buonoruueckoe
3Hau€HUEe  ONTHYeCKOM u3omepuu. OTpakeHHe OCOOEHHOCTEH  CTPOEHUs  MOJIEKYI
F€OMETPUUYECKUX U ONTUYECKUX U30MEPOB B UX HAa3BAHUSX.

XHUMHYECKHE PEAKIIMU B OPTaHUYECKON XUMMHU

[lonsiTe O peakuusAx 3aMelleHHs. [anoreHupoBaHHE AJIKAaHOB W ApPEHOB, IIEIOYHOU
TUAPOIIN3 TAIOT€HAIKAHOB.

[TomssTve o peakuusax NpucoeauHeHUs. ['mapupoBaHue, TI'MIPOralor€HUPOBAHUE,
raJIoreHUpoBaHue. Peaknuu nonuMepusalud M MOJMKOHACHCAUUHU. 3HAYEHUE TEOpus
MapKOBHMKOBA B pa3BUTHUU OPraHUYECKON XUMHH.

[TonsiTue o0 peakuusx OTILEIJIEHUS (JIMMUHUPOBaHUA). JleruapupoBaHue aaKaHOB.
Herunparanus cnuproB. JlerHMApOXIOpUPOBAHUE Ha IPUMEpPE TajoreHankaHoB. [lonstue o
KPEKHHI'€ aJIKAHOB U JIEMOJIMMEPU3ALUU TIOJIUMEPOB.

Peakunn m3omepusanuu. ['OMOJUTHYECKUM M TETEPOIMTHYECKUN DPa3pblB KOBAJICHTHOU
XUMHUUYECKON CBSI3M; 00pa30BaHNE KOBAJIEHTHOM CBS3U IO JIOHOPHO-AKIENITOPHOMY MEXaHU3MY.
[Tonstue o Hykneopuine u anekrpopuie. Knaccudukanus peaknuii mo TUNy pearupyrommx
yacTull (HykJIeo(puIbHbIE U 3JEKTPO(UIbHBIC) U NPUHLUIY HU3MEHEHUS COCTaBa MOJIEKYJIBI.
B3anMHOe BausiHEE aTOMOB B MOJIEKYJIaX OPraHUYECKUX BellecTB. VIHIyKTUBHBIA U ME30MEPHBIN
s dextrl. [IpaBuio MapkoBHUKOBA.

YreBo1opoabl

Ankanbel ['omonmornyeckuil psii ankaHoB, oOmiast (opmMylia, HOMEHKIATypa U H30MEpHs
DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPO €HUE MOJICKYJ aTKaHOB, SP3THOPUIU3AINS aTOMHBIX
opOuTaneit yriepoaa, ocBsizb Konhopmepsr @usnyueckne CBOWCTBA aIKaHOB.

XVMUYECKUE CBOMCTBA alIKAHOB: PEAKIIMU 3aMEIICHHs, H30MEPHU3aIluH, ACTUAPUPOBAHNUS,
MUKIU3alliK, THUPONIM3a, KpekuHra, ropeHus IIpencraBieHne o MexaHH3ME peakIuil
paJIMKAIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoae CriocoObl MOJIy4eHUs U IPUMEHEHHUE alIKaHOB.



[uxnoankanel O6mIast ¢popMyina, HoMeHKIaTypa u u3omepuss OCoOCHHOCTH CTPOCHHS H
XUMHUYECKHX CBOMCTB MasbIX (IMKJIONPOINAH, NHUKIOOYyTaH) M OOBIYHBIX (IMKIOMEHTAaH,
IIUKJIOTeKCaH ) HUKIoaTKaHOB CriocoObl MOTyYeHHs U MPUMEHEHHUE IUKII0ATKAHOB.

Anxkensl 'omonorndeckuii psii alkeHoB, odmas Gpopmyna, HOMEHKIATypa DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJKEeHOB, SP2ruOpuau3aiis aTOMHBIX OpOUTanei
yriaepoaa, ¢ U peBa3su CTpyKTypHas U reomerpuueckas (uucrpaHc) uzomepus dusnueckue
CBOMCTBA aJIKCHOB.

XUMHYECKHUE CBOICTBA: PEaKIMK MPUCOEIUHEHUS, 3aMEIICHHSI B OITOJIOXKEHUE ITPU ABOMHON
CBsI3M, IoUMepU3aluu 1 okucienus [IpencraBinenre o MexaHu3Me peakluu 3JIeKTPOPUILHOTO
npucoenuHenus. [Ipasmiio MapkoBHuKoBa KadecTBEHHBIE peakI[uy Ha ABOMHYIO CBS3b.

CriocoObI mosrydeHus 1 IPUMEHEHNE aJIKEHOB

Ankammensl  Krnaccudukamuss — ankagueHOB (conpspkEHHBIE, W30JIMPOBAHHBIE,
KymynupoBaHHble) OCOOCHHOCTH  JJIGKTPOHHOTO CTPOGHHUST U XUMHUYECKHMX CBOWCTB
CONpsDKEHHBIX JueHoB, 1,2u  1,4npucoeaunenue [lonmumepusanus CONPsSKEHHBIX JIMEHOB
CriocoObI mosTydeHus 1 IPUMEHEHNE alTKaJHeHOB.

Anxunbl ['oMonorudeckuii psii aakuHOB, oOmias ¢opmyna, HOMEHKIATypa U H30Mepus
DNEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKUHOB, SPrUOpUIU3alivs aTOMHBIX
opOutaneit yriepoaa. ®usndeckrue CBOMCTBA aJTKMHOB

XVUMHYECKHE CBOWCTBA: pEaKIMM MPHUCOEAMHEHHUS, AWMEpPH3alud U TpUMEpHU3alluH,
okucieHns KucioTHble CBOMCTBA AIKMHOB, UMEIOIIMX KOHIIEBYIO TPOHHYIO CBsi3b KauecTBEeHHBIE
peaKuy Ha TPOWHYIO CBS3b.

CrniocoObl Noy4eHus U NpUMEHEHNE aJIKHOB.

ApomaTudeckue yriaeBoaopobl (apeHsl) ["'omomoruueckuit ps apeHoB, oo01as Ggopmya,
HOMEHKJIaTypa U M30MepHs DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJIbl OeH30Ia
[TpaBmwiio apoMaTHYHOCTH, NPUMEPBl apOMaTHYECKUX coennHeHui. dusndeckue CBOMCTBA
apeHOB.

XuMuyeckue cBoicTBa O€H301a M €ro roMOJOrOB: PEaklMM 3aMellleHus B OE€H30JIbHOM
KOJIBLIE M YTJIEBOIOPOIHOM paJiuKaie, peakluy MPHUCOeINHEHHsI, OKHCICHUE TOMOJIOroB OeH30I1a
[IpencraBiaeHne o MexaHM3ME peakIMid >neKkTpoduiibHOro 3amerneHus. IIpencraBinenue o6
OpUEHTHUPYIOIIEM JeHCTBUM 3aMecTuTene B OEH30JbHOM KOJIbLIE Ha MpHUMEpEe aTKUIbHBIX
panuKaoB, KapOOKCHUIIBbHON, THAPOKCUIBHONW, aMUHO U HUTPOTPYIIIBI, aTOMOB T'aJIOTEHOB

Oco0eHHOCTH XUMUYECKHUX CBOMCTB CTHUPOJIA. [Tonumepusanus ctuposa

Crioco6bI nostyueHust 1 NpUMEHEHNE apOMaTHYECKUX YTIIEBOAOPOIOB.

[Tpuponnsiii ra3. IlonyrHeie HedTsHbIe ra3pl. Hedth u e€ mpoucxoxnenue KameHHBbIM

YTOJIb ¥ TIPOJYKTHI €r0 epepaboTKH.



CniocoObl mepepaboTKu HeTH: TMEPEroHKa, KPEKUHT (TePMUUYECKHM, KaTaTUTHYCCKUN),
pudopmunr, nuponus [IpoaykTer nepepaboTku HEPTH, MX TPUMEHEHNE B IPOMBIIIJICHHOCTH U B
OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMH YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHHE TaJIOTeHIIPOU3BOIHBIX YIJIEBOAOPOAOB Peakiuu 3aMenieHus
rajjoreHa Ha THIPOKCOTPYIIY, HUTPOTPYNIY, IUAHOTPYNIy, amMuHOrpymnmy JleWcTBue Ha
TaJIOTEHIIPOU3BOAHBIE  BOJHOTO UM CHOUPTOBOIO  pacTBopa wmi€noun Bzammopneincreue
JUTaJIOTEHAIKAHOB C MarHueM U UUHKOM [loHSATHE O MeTa/IoOpraHuYecKUX COETUHEHHSIX

Hcnonb30BaHue rajoreHnporu3BOIHBIX YIIIEBOJOPOIOB B OBITY, TEXHUKE U MPH CHHTE3E
OpPraHUYeCKUX BEIIECTB.

OKcriepyMEHTAbHBIE METOABl HW3YYEHHs] BEIIECTB M MX MPEBpAIlCHUI: HW3ydeHHE
(bu3HYECKUX CBONCTB YIIIEBOAOPOOB (PaCTBOPUMOCTH), KAYECTBEHHBIX PEAKIIUi YTIIEBOIOPOIOB
pa3INyYHBIX KJaccoB (oOecliBeunBaHWE OpPOMHOW WM MOJHOM BOJBI, pacTBOpa IMepMaHTraHaTa
KaJIvs, B3aMMOJICUCTBHE alleTUIIEHA C aMMHAYHbIM pacTBOpoM okcua cepedpa(l)); kauecTBeHHOE
oOHapyKeHHe yriepoJa M BOAOPOAA B OPraHWYECKHX BEIIECTBAaX; MOJYYCHHE OTUJICHA U
U3YYEHHUE €ro CBOWCTB; O3HaKoMieHHE ¢ koyulekuusmMu «Hedtb» u «Yromb», ¢ obpasuamu
IIacTMacC, KaydyKOB M  PE3UHBI;  MOJEIMPOBAHHME  MOJEKYNT  YIJIEBOJAOPOJIOB U
raJIOTEHIPOU3BOHBIX YTIIEBOIOPOJIOB.

Kucnopoacoaep:kamme OpraHnaecKrue COSIMHCHUS

[IpenenbHble onHOATOMHBIE cUpThl  CTpoeHHEe MOJeKyn (Ha NpuUMEpe MeTaHola U
sTa”ona) ['omonorudeckuit psn, odmas ¢popmyna, H30MEepusi, HOMEHKIATypa U KiIacCU(PHUKAIUs
CDI/I?;I/I‘-IGCKI/IG CBOﬁCTBa HpeIleJ'II)HI)IX OJHOATOMHBIX CHI/IpTOB Boz[oponm,le CBs3H MC)KI[y
MOJIEKYJIAMH CIIUPTOB

XUMHUYECKUE CBOMCTBA: PEaKLIMU 3aMEILeHUs, IETUAPATALIUN, OKUCIIEHUS], B3AUMOICVICTBHE
C OpPraHMYeCKMMH M HEOPraHMYECKUMH KuciaoTamu KauecTBEeHHas peakuus Ha OJHOATOMHBIE
ciupThl JleicTBUE STaHONAa W METaHOJa Ha oOpraHu3M uenoBeka CrmocoObl MOMydYeHUs |
HpI/IMeHeHI/Ie OJHOATOMHBIX CHI/IpT OB

[TpocTeie 3¢upsl, HOMEHKIaTypa U u3oMepus OcoOeHHOCTH (PU3UYECKHX U XUMUYECKUX
CBOMCTB

MHOFO&TOMHH@ CHI/IpTBI — JOTUJICHIJINKOJIb " FJ'II/II_IepI/IH q)I/ISI/I'—IeCKI/Ie U XUMHUYCCKUC
CBOﬁCTBaZ peaKHI/II/I 3aMCIICHNUA, BSaHMOHeﬁCTBHe C OpFaHI/I‘IeCKI/IMI/I nu HeOpFaHI/I‘IeCKI/IMI/I
KHUCJIOTaMH, KaUE€CTBEHHAsI PEAaKLMs HAa MHOroatoMHble cnupThl [IpencraBieHne o MexaHu3Mme
peakiuii HykiaeodunsHOro 3amenieHus. JleiictBre Ha opraHu3M deiaoBeka CrocoObl MoTydeHus

U IPUMCHCHUC MHOI'OAaTOMHBIX CITMPTOB



®enon CtpoeHHe MOJEKYJIbl, B3AUMHOE BJIMSHHE THIPOKCOTPYIIBI U OEH30JIBHOTO sipa
Ousnueckue cpoicTBa (perona OcoOEHHOCTH XUMHUYECKHX CBOHMCTB (penona KadecTBeHHBIE
peakuuu Ha ¢(enon ToxcumuHocTh (enona CnocoObl TOMYYEHUS M HpUMEHEHHE (eHona
®enondopManbaeruaHas cMoia

KapOonuibHble CcOETUHEHUS — aibJerHAbl M KETOHbI OJEKTPOHHOE CTPOEHUE
KapOOHMIIBHON Tpynmbl ['oMonoruyeckue psiibl ajdbJETHI0B M KETOHOB, o0mas ¢opmyna,
M30MEpPUsI U HOMEHKIaTypa PU3nyeckue CBOWCTBA allbJIErHI0B U KETOHOB

XHUMHUYECKUE CBOMCTBA alIbJIETUI0B U KETOHOB: peakiuu npucoeanHenus llpencrasnenue
0 MEeXaHU3Me peakluuil HykiIeopunpHoro nprucoenrneHus OKUCIEHUE allbJIerH10B, KAYeCTBEHHbIE
peakuuu Ha anbaeruasl CrocoObl MOMyYeHUs U TPUMEHEHUE allbJACTHI0B U KETOHOB

OnHOOCHOBHBIE TpeAeibHbIE KapOOHOBBIE KUCIOTHI OCOOCHHOCTH CTPOCHHUS MOJIEKYII
KapOOHOBBIX KHCIOT IM3omepus u HoMeHkinaTtypa PuU3WYECKHE CBONCTBAa OJHOOCHOBHBIX
npeeIbHBIX KapOOHOBBIX KUCIOT BogopoaHbie CBA3H MEXKAY MOJIEKYJIaMHi KapOOHOBBIX KHUCIOT

XVWMUYECKUE CBOKMCTBA: KHCJIOTHBIC CBOWCTBA, PEAKIHSA ATCPUDUKANNH, PEAKIUU C
y4acTUEM YIJIEBOJOPOIHOTO pajuKaia

OcoOeHHOCTH CBOWCTB MypaBbUHOW KUCIIOTHI

[TonsiTe o TPOM3BOAHBIE KAapOOHOBBIE KHUCIOTBI — CIOXKHBIX A(Upax, aHTHAPUIAX,
raJIor€HaHTHIpUIax, aMU1axX, HUTpUiax.

Mmuoroobpasue KkapOOHOBBIX KUCIOT (OCOOEHHOCTH CBOWCTB HENPENCIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, JAUKAPOOHOBBIX KHCIOT, TMIAPOKCUKAPOOHOBBIX KHCIOT

IIpencraButenn  BBICIIMX KapOOHOBBIX  KHMCJOT: CTEapuHOBas, MaJlbMUTHHOBAS,

OJIEMHOBAsI, JINHOJIEBAS, TIMHOJIEHOBAs KUCIO0THI CIIOCOOBI MOTYYEHHsI U TPUMEHEHNE KapOOHOBBIX
KHUCIIOT

Crnoxnble >pupsl ['omonornueckuit psa, obmas dopmyna, U30Mepuss U HOMEHKIIATypa

du3ndyecKue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LIENOYHOM cpene

Kupsl Crpoenue, (pusnueckue U XMMHUUYECKHE CBOMCTBA >KMPOB: TMJIPOJIU3 B KUCIOH U
nienouHoi cpene OcoOEHHOCTH CBOMCTB KMPOB, COJAEPKAIIMX OCTATKU HEMPENEIbHBIX KUPHBIX
kucaoT JKupsl B npupoae

MpbIT4 Kak CcoJM BBICHIMX KapOOHOBBIX KHCIOT, UX Motouee neiictBue Ilonarue o
cuHTeTHYecKnx  Moromux  cpeactBax (CMC).  OOmas  XapaKTepucTHKa  YIJIEBOJIOB
Knaccudukanmst yrieBo10B (MOHO, T ¥ TIOJIMCAXaPH/IBI)

MoHocaxapuapl: TII0K03a, (pyKTO3a, rajJakTo3a, pudo3a, ne3okcupudoza dusznueckue
CBOICTBa M HaxoxxJaeHue B mnpupoje Porocunres Ontuueckas usomepus. KompuaronenHas

TayTOMEPHUs Ha IPUMEPE MOJIEKYJIbI IIIFOKO3bI, TPOEKIMH Xeyopca, a 1 baHOMEPbI TITIOKO3bI



XVMHYECKHE CBOMCTBA TTIOKO3bI: PEaKIUU C yYaCTHEM CIMPTOBBIX U aJIbJIETUIHON TPYII,
CIUPTOBOE U MOJIOUHOKHCIOE OpoxeHue IlpumeHeHne T1Ir0K0O3bl, €€ 3HAa4eHHE B
YKU3ZHEJEATEIIbHOCTH OpraHu3Ma

Hucaxapunpl:  caxapo3a, MajabTo3a M JlakTo3a  BoccranaBiuBamomue U
HEBOCCTaHaBIUBatole aucaxapunasl [uaponus aucaxapunoB Haxoxknenue B mpupone u
npUMEHEHHE

[Tonmucaxapuapl: Kpaxmal, INIMKOTEH U Leuitoiio3a CTpoeHHe MakpOMOJIEKYN Kpaxmala,
[JIMKOTeHAa U 1EeJUTI0N103bl PU3ndeckre CBOMCTBA KpaxMaia U HEeJUTI0N103bl XUMUYECKHEe CBONCTBA
Kpaxmaja: THIpOJU3, KayeCTBEHHas peaklus ¢ HOAOM XHMHUYECKHUE CBOMCTBA LIEIJUIIOJIO3BI:
THJIPOJIN3, MONydeHHue 3(PHUpPOB 1euioo3bl [IoHsaTHe 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MIENK).

DKCHepUMEHTAIbHBIE METOJIbI M3YYEHHUs BEIIECTB W MX IMPEBpAIllEHU: pacTBOPUMOCTD
pa3IMYHBIX CIUPTOB B BOJIE, B3AUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKUCIICHHE ITHIIOBOTO CITUPTa
B aJIbJIETU]] Ha PACKaJIEHHON METHOW IPOBOJIOKE; OKHCIEHUE 3TUJIOBOIO CIIUpPTa JUXPOMATOM
Kaust (BO3MOYKHO MCTIOJIb30BaHUE BHICOMATEPUAIIOB); KAUECTBEHHBIC PEAKIIMU Ha allbACTHIIBI (C
ruapokcuaoM auammuHcepeOpa (I) m ruapoxcumom wmemm(Il)); peakums raunepuHa C
ruapokcuaoM Meau(Il); xumMudeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIOTHI, B3aUMOICHCTBHE
pactBopa TioK03bl ¢ Tuapokcu oM Menu (II); B3aumosaeicTBue Kpaxmaia ¢ UOAOM; PEellIeHUe
AKCIEPUMEHTAIBHBIX 331a4 o TemaMm «CrnupThl U ¢eHonb «KapOooHoBbie KHCIOTH CI0XKHbBIE
3pUpBD»

A3oTcoaepskaliye OpraHmIecKue COCAMHCHUS

AMHHBI — OpraHWYecKHMe TMpOW3BOJHbIE ammuaka Kriaccudukaus aMHUHOB:
anudaTUYeCKue U apoOMaTHUECKHUE; MePBUYHBIE, BTOPUYHbBIE U TpeTudHbie CTPOCHHE MOJIEKYI,
oOmras popmyna, U3oMepusi, HOMEHKIATypa U (pu3nvecKkre CBONCTBa XUMHYECKOe CBOMCTBA
anudaTUyecKuX aMUHOB: OCHOBHBIE CBOWMCTBA, alKMUJIMPOBAHWE, B3aHMMOJCHCTBHE MEPBHUYHBIX
aMHHOB C a30THUCTOH KHCIOTON COoJIM alIKUIaMMOHUS

AHUIMH — TIpeICTaBUTENb aMUHOB apomMaThueckoro psaga CtpoeHue aHwinHa B3anmHoe
BIUSHUE TPYNI aTOMOB B Mojekylne aHuiuHa OCOOCHHOCTH XMMHYECKUX CBOWCTB aHHMIMHA
KauecTBeHHble peakliui Ha aHUITUH

CnocoObl ToNTydeHusi U puMeHeHue anudarudeckux aMuHoB [lonydyeHuwe aHWiIWHA W3
HUTpOOEH3011a

AmuHokucinotsl Homenknatypa u uzomepusi OTeiabHble TPEICTABUTENN aaMUHOKUCIIOT:
[JIMIIYH, ajJaHuH, (eHWIaTaHlH, CEpUH, TIIyTAMUHOBAsI KUCIIOTA, JIU3HUH, HucTenH OnTtuyeckas
m3omepuss amMuHOKHCIOT: D wu  LamubHokucnotel ®dusznueckue CBOMCTBA aMUHOKHUCIOT

XUMHYECKHE CBOMCTBA aMUHOKUCIOT Kak aM(pOTEpPHBIX OPraHMYECKUX COEAMHEHMH, peakius



MOJIMKOHACHCAllUK, 0o0pa3oBaHHe MENTUIHOW CBA3M buosornueckoe 3Ha4eHHE aMUHOKHUCIOT
CuHTe3 ¥ r'MIpOIN3 NENTUI0B

Benku xak npupoansie nosmMmepsl [lepBuyuHas, BTOpUYHAs U TPETHYHAS CTPYKTypa OEJIKOB
XUMHYeCcKue CBOWCTBA OENIKOB: THAPOIIN3, ACHATYpallis, KaYeCTBEHHbBIE PEaKINK Ha OEJKU

[TonstTe 00 azoTcoAepkalluX TE€TEPOLUKINYECKHX COeIUHEHUsX. [[MpuMuAMHOBBIE U
ypUHOBBIE OCHOBaHUs. HyKiI€eHOBBIE KUCIIOTHI: COCTaB, CTPOEHHE U OMOJIOTHYECKast POJIb.

DKcrepuMeHTaIbHbIE METOBI M3YUEHHS BEIIECTB U UX MPEBPAIICHUI: PaCTBOPEHHE OCIKOB
B BOJE; JeHaTypauus OCJIKOB MpH HarpeBaHWU; IBETHBIE pPEaKIUU Ha OENKU; pelleHue
SKCHEPUMEHTAIBHBIX 3aJa4 MO TeMaM «A30TCOAEp)KALMEe OPraHUYECKUE COCIUHEHUS» U
«Pacno3HaBaHue OPraHUYECKUX COCIUHEHUN»

BLICOKOMOJIEKYIISIDHBIE COEINHEHUS

OcHOBHbBIE TOHATHS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUI: MOHOMEp, IMOJHMeEp,
CTPYKTYpPHOE 3BEHO, CTEIICHb MOJIMMEPHU3AIUH, CPEIHSS MOJIEKysipHas Macca OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIDHBIX COEIUMHEHUN — TMOJMMepU3alus M TOJMKOHJAEH calus
[IpencraBieHne O CTEPEOPETYISIPHOCTH M HAIMOJEKYJISPHOM CTPYKType IOJUMEpPOB,
3aBHCHUMOCTH CBOWCTB MOJIMMEPOB OT UX MOJIEKYJISIPHOTO U HAAMOJIECKYISIPHOTO CTPOCHUS

[Tonumepubie MaTepuansl [lnacTmaccsl (MOMUATHIICH, MTOJUIIPOIIUIICH, TOTUBUHIIIXJIOPU],
MOJIMCTUPOJ, TIOJIMMETHIIMETAKPHIIAT, TIOJTUKApOOHATHI, TOIMATHIIEHTepedTanar) Y THIn3anus u
nepepadoTKa MIacTUKa

DOnacToMepsl: HATypalbHBIM KaydyK, CHHTETHYECKHEe Kayuyku (OyTaaueHOBBIH,
XJIOPOMPEHOBBIN, U30MPEHOBBIN) U CHIIMKOHBI Pe3nHa

Bosokna: HarypanbHble (XJIONOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIAaBCaH)

[TonmuMmepsl cienanbHOTO Ha3HadeHus (TeI0oH, KeBIap, SIEKTPOMPOBOISIINE TOIUMEDHI,
OunopasnaraemMbie TOITUMEPHI)

OKCHepUMEHTAIbHBIE METO/Ibl M3yYEHHS BEIIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHE C
oOpa3laMu TNpPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKOB; pELICHHE
AKCIIEPUMEHTANIbHBIX 3a/a4 110 TeMe «Pacro3HaBaHue miacTMacc U BOJOKOH

Pacuérnrie 3agaun

HaxoxneHue MonexyasipHO (GOopMyJibl OpraHMUECKOro COEAMHEHHSI 0 MAaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSIIMX B €r0 COCTaB; HAXOXJACHHE MOJEKYJISIpPHOH (QOpPMYJIbl OPraHUYECKOTO
coeZMHEeHus 1o Macce (00bEMY) MPOTYKTOB CrOPAHUS; 110 KOJIMYECTBY BellecTBa (Macce, 00bEMY)
MPOAYKTOB PEAKIUU W/WIK HWCXOJHBIX BEIIECTB; YCTAHOBJICHHE CTPYKTYPHOH (HOPMYIIbI
OpPraHMYECKOIr0 BElIeCTBAa Ha OCHOBE €ro XMMHUYECKHUX CBOICTB WJIHM CIIOCOOOB MOJIYYEHHUS;

OMmpeACIICHNUE JOJIM BhIXOAAa IMPOAYKTA pEAaKIIUU OT TCOPETUUCCKU BO3SMOXKHOT'O



MexnpenMeTHbIE CBI3U

Peanuzanus MexIpenMETHBIX CBSI3€H IpU M3ydyeHUM opraHumdeckoid xumuu B 10 kiacce
OCYILECTBIISICTCS 4Yepe3 HCIIOIIb30BaHME KaK OOLIMX €CTECTBEHHOHAYUHBIX IOHSATUH, TaK U
MOHSITHUI, TIPUHATHIX B OTJIEIbHBIX NMPEAMETAaX €CTECTBEHHOHAYYHOT'O LIUKJIA

OO61ure ecTeCTBEHHOHAYYHbBIE MIOHATHUS: IBJICHUE, HAYUYHbIN (PaKT, TUIIOTE3a, TEOpHUs, 3aKOH,
aHanmu3, CHUHTe3, Kiaccu(ukauus, HaONOACHUE, W3MEpPEHHe, OSKCIEPUMEHT, MOJIEIb,
MO/JICIINPOBAHUE.

®uszrka: MaTepusi, aToM, MJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTETUYECKUI YPOBEHB,
BEIIECTBO, TeJIO, 00bEM, arperaTHoe COCTOSIHME BEIeCTBa, (PM3MUYECKUE BEIMYMHBI, €IMHUIIBI
U3MEpPEHUsi, CKOPOCTb, JHEPTHUS, Macca

Buonorus: xierka, opraHu3M, SKocucTemMa, Onocdepa, MeTabOIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIM M TETEPOTPO(HBIA THUIT MUTAaHUSA, OpoXeHue, (HOTOCHHTE3, AbIXaHUEe, OCNKH,
YIJIEBOIBI, JKUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hpie HCKOMaeMble, TOTUIHBO.

TexHOOTHsI: MUIEBbIE MPOIYKTHI, OCHOBBI PAIlHOHAIIBHOTO MUTAHUS, MOIOIIIUE CPECTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.
11 KJIACC. OBIIASI U HEOPTTAHUYECKA S XUMUA

TeopeTnyeckrue OCHOBBI XUMUH

Atom CocraB aTOMHBIX sifiep XuMHUeckuil anemMeHT M3otonel. KoprnyckynspHOBOIHOBOMN
Jyanus3M, JIBOMCTBEHHas Npupojaa 3neKkTpoHa. CTpoeHHEe 3JIEKTPOHHBIX O000JOYEeK aTOMOB,
KBAaHTOBbIE YHcCa DHEpreTUYeckre YpoBHU U MOAYPOBHU AToMHbIe opOuTanu Knaccudukanms
XUMHYECKHX »3JieMeHTOB (s, p, d, fanementsi) Pacmpenenenue s1eKTPOHOB IO aTOMHBIM
opOUTANAM; MPUHIMI MUHUMYyMa 3Hepruu, npuHuun Ilaynu, npaBuno XyHaa DiIeKTPOHHBIE
KOH(QUIypallud aTOMOB 3JIEMEHTOB IEepBOrO—YEeTBEPTOrO MEPUOAOB B OCHOBHOM U
BO30YXIEHHOM COCTOSTHHM, 3JIEKTPOHHbIE KOH(UTypaIli1 HOHOB

[TonssTue 00  SHEpruM  HMOHMW3ALUHU, DHHEPrMM  CPOACTBA K  DJEKTPOHY.
DIEeKTPOOTPULIATETLHOCTh

Ilepuonnueckuii 3akoH u Ilepuonmueckas cucremMa XuUMHYeCcKMX dieMeHToB [ U
MengeneeBa CBs3b NEPUOAMYECKOTO 3akoHa U [lepnoanueckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHON TEOPHUEN CTPOCHUS aTOMOB  3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyINIaM U
nepuoaam 3HaueHue nepuoanyeckoro 3akona /| I Menneneesa

XuMuyeckasi cBsI3b BuIbl XMMHUYECKOM CBS3M: KOBaJE€HTHAs, MOHHAs, MeTauIndyecKas

MexaHnn3mbl 00pa30BaHUs KOBAJIEHTHOM CBA3M: OOMEHHBIN U IOHOPHOAKLENITOPHBIN DHeprus u



JrHa cBs3u [1onsipHOCTH, HANPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOW CBsA3M KparHble
cBsa3u Bonopoanas cBsA3p MexxMoieKysipHble B3aUMOAEHCTBHUS.

BaneHTHOCT, M BaJICHTHBIE BO3MOXKHOCTH aTOMOB [ MOpuaM3aiusi aTOMHBIX OpOUTaneit
CBsi3b IJIEKTPOHHOM CTPYKTYpPhl MOJIE KyJd C MX T€OMETPUYECKUM CTpOCHHEM (Ha IpUMepe
COEIMHEHUI 3JIEMEHTOB BTOPOT'0 NEproaa)

[TpencraBieHyne 0 KOMIIEKCHBIX COEIMHEHUSX Cocras KOMILIEKCHOTO HOHa:
KOMILIeKcooOpa3oBarenb, Juranasl KoopanHammonHoe yucio. HoMeHKiIaTypa KOMIUIEKCHBIX
COEIMHEHUI. 3HaueHUe KOMIUIEKCHBIX COeIMHEHUN. [IoHsATHE O KOOPAMHAIITMOHHOW XUMUHU.

BemectBa MOJNEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTpO€HUs THIbl KpUCTAUIMYECKUX
pem€ToK (CTPYKTYp) U CBOMCTBA BEILIECTB

[TonsiTue o nucnepcHbix cucrtemax Mcrunnele pactBopsl IlpencraBieHue 0 KOJUIOMIHBIX
pactBopax CrocoObl BBIpaKEHHsS] KOHIEHTPAllMd PAcTBOPOB: MaccoBas JI0JiA BEIIeCTBa B
pacTBope, MOJIsipHasi KOHUEeHTpauus HachleHHble 1 HEHACBIIIEHHBIE pACTBOPBI, PACTBOPUMOCTD
Kpucramnoruaparsl

Knaccudpukamuss 1 HOMEHKJIAaTypa HEOPTaHWYECKHUX BeliecTB TpHBHAIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJCTAaBUTEICH HEOPraHUUECKUX BEIIECTB

Knaccudukanus XUMHUECKUX peakluii B HEOPraHMYECKOM M OpPraHu4eckod XUMHH

3aKOH COXpAHEHMSI MAcChl BEILECTB; 3aKOH COXPAHEHMs U IMPEBPALLEHHUS SHEPTUU IPU
XUMHUYECKHX peakuusx TemnoBsie 3(HeKTbl XUMUYECKUX peaKuil Tepmoxumuueckue
YpaBHEHUSA

CKOpOCTh XMMMUYECKON peakluy, €€ 3aBUCMOCTb OT pa3In4HbIX (pakTopoB ['oMoreHHbIe U
rereporeHHsle peakiuu Kartanus u karanu3aTopsl.

OOGparumbie 1 HEOOpAaTUMbIE peakInu XUMHYeckoe paBHOBecue KoHCTaHTa XUMHUYECKOTO
paBHOBecHss DakTOpbl, BIUAIOLIME HA TMOJOKEHUE XMMHUYECKOTO PAaBHOBECHUA: TEMIIEPATYpa,
JIaBJIEHUE U KOHLEHTPAIMU BELIECTB, yuyacTByomuX B peakuuu [Ipunnun Jle Hlatense

OnekrponauTuueckas auccounanus CuiibHble UM ciabbple  3iekTponutbl  CreneHb
nuccouuanuu MonHoe npounssenenue Boasl Cpesia BOJHBIX paCTBOPOB: KUCIOTHAsL, HEUTpanbHasl,
menovyHas Bomoponusiii nokaszarens (pH) pactBopa I'mpponus conen Peakun
MOHHOTO OOMeHa

OKHCTUTENIbHO-BOCCTAHOBUTENbHBIE peakiuuu CreneHb okucieHuss OKUCIUTENb U
BOCCTaHOBUTENb [lpomeccsl OKkuCIeHHS W BOCCTaHOBIEHUs BakHellime oxKuciIuTenn u
BOCCTaHOBUTENIM MeTOoJT 3IEKTPOHHOr 0 Oananca  DIEKTPOJIU3 paCTBOPOB U PACILIABOB BEIIECTB

OKCHEpUMEHTAJIBHBIE METOJbl H3Y4YEHMsI BELIECTB M HUX IPEBPALICHUN: pa3lI0XKEHHUE
NEepOKCHJa BOJOPOJa B MPHUCYTCTBUHM KaTajdu3aTopa; MOJENN KPHUCTAUIMYECKUX PEeIIETOK;

NPOBEJICHUE pEaKIMii HOHHOTO OOMEHa; OIpelesieHHe Cpelbl PACTBOPOB C MOMOIIBIO



WHAUKATOPOB; U3yUYEHUE BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH peakiuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHS

Heopraumnueckas XumMust

[Tonoxenune HemeramwioB B Ilepuonnueckoir cucrtemMe xumudeckux siemeHToB J[ U
MenneneeBa M OCOOEHHOCTH CTpoeHHs uX aroMoB Ousnueckue CBOICTBA HEMETAJIOB
AJTOTpONUsl HEMETAJIOB (Ha IpUMepe KUCIopoa, cepbl, hocdopa u yriaeposaa)

Bopopon Ilomydenue, ¢puszmyeckne U XUMHUECKHE CBOWCTBA: PEAKIMU C METAUIAMH H
HEMeTaJllIaMH, BOCCTaHOBUTENIbHBIE CBOMCTBA [ Mipuabl TorMBHBIC 37TEMEHTHI.

["anorenst Haxoxknenue B mpupoze, CrocoObl MoidydeHus, (U3HUECKUe U XUMHYECKHEe
cBoiicTBa [l 'amoreHoBoOpOabl BaxHelne KUCIOpOACOAEPKAIIUE COCIUHEHUS TaJOr€HOB

JlaboparopHble ¥ HPOMBILUIEHHbIE CIOCOOBI MOJydeHUs ranoreHoB Ilpumenenue
TaJIOTeHOB M UX COCTUHEHHI

Kucnopon, o3on JlabGopaTopHble U MPOMBIILICHHBIE CHOCOOBI MOJTYYEHHS KHUCIOPOAa
duznyeckue 1 XMMUYECKHE CBOMCTBA U MPUMEHEHHUE KU CII0poia U 030Ha OKCUIBI U IEPOKCH/IBI

Cepa Haxoxxnenue B mpupojie, criocoObl oJydeHus1, GU3NIeCKue 1 XMMHUYECKUE CBOMCTBA
Ceposoaopon, cynbhunasl Oxcun cepbi(IV), okeun cepoi(VI) CepHuctast u cepHasi KUCIOTHI U UX
conu OcoGeHHOCTH CBOMCTB cepHOM KucaoThl [IpumeHenue cepbl u €€ coeIMHEeHU I

Azot Haxoxnenue B nmpupojie, ciocoObl MorydeHus, Gu3n4eckne 1 XUMHUIECKUE CBOMCTBA
AmMMuak, HUTpuAbl OKcuIbl a3oTa A30THCTas U a30THAas KHUCIOTHI UM UX coiau OcoOeHHOCTH
CBOWCTB a30THOM KUCIOTHI [IpuMeHeHune a3ota U ero coeluHeHUH A30THbIE y100pEeHUs

®ochop Haxoxnenue B mpupoje, cHocoObl MOIY4YeHHUs, (pU3MUECKHe U XUMHYECKHE
cBoictBa ®Dochunet u ¢dochun Oxcuasl ¢docdopa, dochopHas Kucaora U €€ Coiu
Mertadochopnas u nupodochoprHas kucinoTsl, hochopucras u dpochopHoBaTHCTAST KUCIOTHI.
[Tpumenenue pochopa u ero coenunennit PochopHsie y100peHus

VYraepon, HaxoxaeHue B Tpupone AJUloTponHble Mojaudukanuu Puzpueckue U
XUMHUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB, 00pa3oBaHHbBIX yriepoaoM Okcun yriepoaa(ll), okcun
yraepoaa(IV), yronpHas kucnora u e€ coiu. AKTUBUPOBAaHHBINA Yrojb, afgcopouus OysiepeHsl,
rpadeH, yriepoanbie HaHOTpyOku [IprMeHeHrne MpoCThIX BElecTB, 00pa30BaHHBIX YIIIEPOJIOM, U
€ro COeMHEHUN

Kpemuuit Haxoxnenue B mpupoje, crnocoObl MOIy4deHHs, (U3NYECKHe U XUMHUYECKHE
cBorictBa Oxcun kpemausi(IV), kpemHUEBass KUCI0Ta, CHIMKATHL. [I[pUMEHEHHE KPEMHUS U €0
coenuHeHni CTEKII0, €ro MOoIy4YeHHE, BUIbI CTEKIIA

[Tonoxkxenne meramuioB B [lepyogudeckoll  cucTeMeé  XMMHUYECKHUX — DJIEMEHTOB

OC00EHHOCTH CTPOCHHMS DJIEKTPOHHBIX 000JI0UE€K aTOMOB METAJJIOB

PacnpocTpanenrne XUMHYECKUX 3JIEMEHTOB METAJIJIOB B 3¢MHOU KOpE.



O6mue pusndeckre cBoiicTBa MeTauioB [[puMeHeHne MeTauioB B ObITY U TeXHHKE CIiyiaBbl
METAJLJIOB

DIEKTPOXUMHUYCCKHNA PsT HAPsDKEHUH MeTautoB OOIIue criocoObl MOTYYCHHS] METAIIIOB:
TUAPOMETAJUTYPIHUsl, TUPOMETAILTYPrus, eKTpoMeTautyprus IloHsTue o Koppo3uu MeTaioB
CniocoOblI 3alUThL OT KOPPO3UHU

OO6mas xapakrepuctuka MeTaiioB [Arpymnnsl Ilepuonnueckoil cucTeMbl XMMHYECKHX
sneMeHTOB HaTpuii u xanuii: momy4yeHue, Gpu3nmyecKkue U XMMHUYECKHE CBOWCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCANHEHUIN

O6mas xapakrepuctrka MetauioB IIArpymmel [lepuoanueckoil CHCTEMbI XHMHUYECKHX
3JIEMEHTOB MarHuii ¥ KajbIyii: moyrydyeHue, Gu3nuecKkue 1 XUMHUECKUEe CBOMCTBA, TPUMEHEHHE
MIPOCTBIX BEIIECTB U X coennHeHui JKECTKOCTh BOJIBI M CITOCOOBI €€ YCTpaHCHHUS

ANIOMUHUE: TIONydeHue, (pu3ndeckue U XUMHUYECKHUE CBONCTBA, MPUMEHEHHE MPOCTOTO
BEIIeCTBA U €ro coeAnHEeHHid AMQoTepHbIE CBOWCTBA OKCHIAa W THAPOKCHAA aTIOMHUHUS,
TUJPOKCOKOMIUIEKCHI aJTFOMUHHUS

OO01mas xapakTepucTHKa METaJlJIOB NOOOYHBIX  MOATPYIII (brpynm)
[lepuonnueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB

®u3nuecKkue 1 XMMUYECKHE CBOMCTBA XpOMa M €ro coeAuHeHUu OKCUAbI U TUIPOKCUABI
xpoma(ll), xpoma(Illl) u xpoma(VI) XpomaTel U AUXpPOMATBHI, UX OKHUCIUTEJIbHbIE CBOWCTBA

[Tonydyenue u mpuMeHeHUe xpoma

Pusnyeckue M XUMHUYECKHE CBOMCTBA MapraHua M €ro coeauHeHu Baxneunmmue
coenunenus mapranua(ll), mapranna(I1V), mapranna(VI) u mapranna(VII) [lepmanranar kamus,
€ro OKUCIUTEIbHBIE CBOMCTBA

dusnueckue U XMMUYECKHUE CBOMCTBA KeJe3a U ero coeAnHeHu OKCUIIBI, THAPOKCUIBI U
comnu xene3a(Il) u sxenesa(Ill) [Tonyuenue u nmpruMeHeHue xkenes3a U ero craBoB Ousndeckue u
XMMHUYECKHE CBOWCTBA MeIIU U €€ coenrHeHni [lonydeHne u npuMeHeHne MeIu U €€ COEIUHEHUN

[{uHk: monydenue, puanyeckre U XuMUIecKre cBoiicTBa AMGpOTEpHBIE CBOMCTBA OKCHIA U
TUJIPOKCHIA [IMHKA, TUIPOKCOKOMIUIEKCHI IMHKA [[prMeHeHre IIMHKa U €ro COeTMHEHU I

DKCTepUMEHTAIbHBIE METO/IbI U3YUEHUS BEIIECTB U UX MPEBPAIICHUN: N3ydeHHne 00pa3IoB
HEMETAIJIOB; TOpeHHe cephl, (ocdopa, Kene3a, MarHUS B KUCIOPOJE; M3YUCHHE KOJUIEKIIUU
«MeTamibl ¥ CIIaBbD); B3aUMOAECHCTBUE HIETOYHBIX U IIEJIOYHO3EMEIBHBIX METAIIJIOB C BOJOU
(BO3MOKHO HCIIOIB30BAHUE BUICOMATEPHAIIOB); B3aUMOICHCTBHE IIMHKA U JKeJie3a C pacCTBOpaMH
KHUCJIOT M LIEJI0YEH; KaUeCTBEHHbIE PEAKIIMM Ha HEOPTaHUYECKHE aHWOHBI, KATUOH BOJOPOJAA U
KaTHOHBI METAJUIOB; B3aMMOJIEHCTBHE TUIPOKCUIOB AIFOMUHHUS U IIUHKA C paCTBOpPaMH KHUCIIOT U

HIGJIOLIGI)'I; PEHICHUEC OKCIIEPUMEHTAJIBHBIX 3a1a4 110 TEMaM ((FZU'IOFGHBI», «Cepa ueé COCOAUHCHUAI,



«A30T u ochop U ux coenuHeHUs», «MeTamibl INIaBHBIX MOATPYH», «MeTamabl ToO0UHBIX
MOATPYIII

XUMUs U )KU3Hb

Posb xumun B o6ecrieyeHrH YCTOMYUBOTO Pa3BUTHS YeJIOBEUYECTBA

[TonsiTHE O HAYYHBIX METOAAX [MO3HAHUS U METOJOJIOTMM HAYYHOT'O MCCIIEIOBAHNUS

HayuHble npyHIMIIBI OpraHU3aui XMMHUYECKOI0 Pou3BoAcTBA [ [poMbIlIeHHBIE CLIOCOOBI
NOJIyUYEHHUs] Ba)XKHEWINMX BEUIECTB (HAa INpPUMEPE IPOU3BOJCTBA aMMHAKA, CEPHOM KHCIOTHI,
MeTaHosna) IIpomblluieHHBIE CIOCOOBI TMOJMYYEHUS METAUIOB U CIUIaBOB  XHMHUYECKOE
3arpsi3HEHUE OKpyKarolled cpenbl U ero mocieActsus IIpoGiema mepepaOOTKH OTXOIOB U
n0OOYHBIX MPOIYKTOB. Posib Xxumun B obecrieueHnH 3HepreTruyeckoi 6ezomacHoctu [IpruHIMTIBI
«3eNEHOU XUMHUM.

Xumuss U 300poBbe uyenoBeka JlexkapcTBeHHble cpenctBa [IpaBuiia MCNONb30BaHUS
JIEKApCTBEHHBIX IpenapaTtoB Poib XUMUM B pa3BUTUU MEIULIUHBI

XVMHS MHIIK: OCHOBHBIE KOMIIOHEHTHI, NUILEBbIE J00aBku Posib xumuu B oOecnieueHun
MUIIEBOH 0€30MacHOCTH

Kocmernueckue u mapdromepHsie cpeactBa beitoBas xumus I[IpaBumiia OGe3omacHoro
MCIIOJIb30BaHUs MIPEMapaToB OBITOBOM XMMHUH B MIOBCEAHEBHON KU3HU

XUMHS B CTPOUTENILCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTepUabl (LIEMEHT, OETOH)

XuMHus B cenbckoM xo3siiicTBe OpraHnyeckrie U MUHEpaibHbIE Y00pEHUS

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalIbl, KPACKHU, CTEKJIO, KEpaMHuKa Marepuainsl Juist
aneKTpoHuKU HaHnoTexHonoruu.

Pacuérnrie 3amaun

Pacuérbl: Maccel BemiecTBa Wik 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OIHOTO M3 YYAaCTBYIOIIMX B pEaKIMM BelIeCTB; Macchl (00bEMa, KOJIMYecTBa
BEIIIECTBA) MPOJYKTOB PEAKLUHU, €CIM OAHO M3 BEIIECTB MMEET IpHUMecH; Macchl (00béMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa pPEaKkluu, €Clu OJHO M3 BEIIECTB JAaHO B BHUJE pacTBOpa C
onpeAeNEéHHOM MacCOBOW JOJEW pPAacTBOPEHHOIO BEHIECTBA; MACCOBOWM JIOJM W MOJISIPHOM
KOHIIEHTPAllUM BEILIECTBA B PacTBOpE; AOJM BbIXOJA IMPOJAYKTa pEaKUUU OT TEOPETHUECKU
BO3MOKHOT'O

MexnpenMeTHbIE CBA3U

Peanuzamus MexnpeaMeTHBIX CBSI3€i IPU U3y4eHUHU O0IIel 1 HeopraHuyecKoi xumuu B 11
KJIacce OCYLIECTBISETCS Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHOHAYYHBIX OHATHH, TaK U

HOHHTHﬁ, IMPUHATLIX B OTACJIBHBIX MMPEAMCTAX €CTCCTBCHHOHAYUYHOT' O IIUKJIA



OO0111e ecTeCTBEHHOHAYYHbIE IOHATHS: BJICHHUE, HAyYHBbIN (DAaKT, TUIIOTE3a, TEOPHSL, 3aKOH,
aHaJIM3, CUHTE3, KiIaccu(UKaims, MEePHOJUIHOCTh, HAOIIOJICHUE, W3MEpPEHHUE, SKCICPHMEHT,
MOJIeJb, MOAEIUPOBAHHE

®dusnka: marepus, MUKPOMHUDP, MaKpOMHUD, aTOM, IEKTPOH, IPOTOH, HEHUTPOH, HOH,
U30TOINBl, PaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTUUECKUl YpOBEHb, BELIECTBO, TEJIO, OOBEM,
arperaTHoc COCTOAHUEC BCUICCTBA, I/IIIeaJIBHblﬁ ras, (I)I/I3I/I‘-IGCKI/IC BCJIMYHHBI, CAMHUIBI U3BMCPCHUA,
CKOPOCTb, HEPI'Usl, Macca

buonorus: kierka, opraHusM, BJKocucTeMma, Ouocdepa, MeraboiIM3M, MaKpo U
MHUKpPOAJIEMEHTBI, O€NKH, KUPbI, YIJIEBOAbI, HYKJIEUHOBBIC KHCIOTbI, ()EPMEHTHI, FOPMOHBI,
KPYTOBOPOT BEIIECTB M MMOTOK PHEPTUU B IKOCHUCTEMAX

['eorpaduisi: MUHEpAITBI, TOPHBIE TIOPO/IBI, TTOJIC3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI

TexHoJOorus: XUMHUYECKasi MPOMBIIIIEHHOCTh, METATyprusi, CTPOUTENIbHBIE MaTepHalbl,
CEJIbCKOXO35MCTBEHHOE IPOMU3BOJCTBO, IMHINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
IMPOMBIIIJICHHOCTD, IMPONU3BOJACTBO KOCMETHUUYCCKUX npemnaparos, IMPONU3BOJACTBO
KOHCTPYKIIMOHHBIX MAaTCPUAJIOB, SJICKTPOHHAA IIPOMBIIIJIICHHOCTb, HAHOTCXHOJIOTUH.
INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O ITIPEJIMETA
«XHUMUSA»

®I'OC COO ycranaBnuBaeT TpeOOBaHHMA K pE3yJIbTaTaM OCBOCHHS OOYYArOIIUMUCS
MporpamMM CpeHEero o0IIero o0pa3oBaHUs: JTUYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM.
Hay4Hno-meronuueckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
IpOTrpaMM CpeAHEro o0IIero 00pa3oBaHus SBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

JIMYHOCTHBLIE PE3VYIJIbTATHI

B cootrBercTBUM C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOAOM B CTPYKTYpPEC JMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS MpeIMeTa « X UMHs» Ha YPOBHE CpeTHEr0 0011ero 00pa3oBaHus BbIIEIECHBI
CIIEAYIOIIME  COCTAaBJIAIOLIME: OCO3HAHHME OOy4YalOIMIMMHUCSH  POCCUHCKOM  TpakJaHCKON
UJICHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOIIPENENICHHIO;
HaJIMYyue MOTHUBALlMM K  OOY4YEHHMIO; TOTOBHOCTh M  CIIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSl HPUHATHIMU B OOLIECTBE MpPaBUJIAMU U HOPMaMH IOBEACHUS; HAIUYHE
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIBTYpBhl; CIIOCOOHOCTh CTaBUTh LIEIH M CTPOUTH KU3HEHHBIE
IIJIaHBI

JIngHOCTHBIE PE3yNbTAaThl OCBOCHHS MpeaMeTa «XUMUsS» OTpakaroT cHOpMUPOBAHHOCTH
OTIbITA TO3HABATEILHON U MPAKTHUECKON JEATEIIbHOCTH 00YUYaIOIIMUXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHON JAEATEIbHOCTH, B TOM YHCIIE B YaCTH:

1. I'paxxaaHCcKOro BOCIUTAHUSA:



— OCO3HaHMsI 00YUYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 0053aHHOCTEH, yBaXKCHUSI
K 3aKOHY U MPaBOIOPAIKY;

— MNOPCACTABJICHUA O COLOMUAJIBHBIX HOPMaxX M MpaBUIIAX MCEKINYHOCTHBIX OTHOIIICHUU B
KOJIJIEKTHBE;

— TOTOBHOCTH K COBMECTHOW TBOpPYECKOH JEATENBbHOCTU IPU CO3JaHUM Y4EOHBIX
IMPOCKTOB, PCHICHUU y‘-ICGHbIX K IIO3HAaBAaTCIIbHBIX 3aJa4d, BbIIIOJHCHHHN XHUMHUYCCKUX
HKCIIEPUMEHTOB;

— CHOCOOHOCTH IMOHMMAaTh M IPUHUMAaTh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHI
JPYyTuX MpU aHaJIU3€ Pa3IMYHbIX BUJOB yUeOHOM NeATEIbHOCTH;

2. ITaTpuoTHYECKOTO BOCITUTAHUS:

— HCEHHOCTHOI'O OTHOHICHHA K HCTOPUYCCKOMY W HAYUYHOMY HACJICIUIO OTE€YECTBECHHOM
XUMHUU;

— YB@)XEHUS K IIpOLecCy TBOPUYECTBA B O0JIACTH TEOPUHU M MPAKTHUECKOTO MPHIIOKEHHS
XUMHHU, OCO3HaHWA TOIO, YTO JAaHHBIC HAYKM CCTb PE3YIbTaT JJIMTCIbHBIX Ha6JIIOIl€HI/If/'I,
KPOMOTJIUBLIX OKCIICPUMCHTAJIBHBIX ITIOMCKOB, IIOCTOAHHOI'O Tpyada y‘-IéHI)IX " IMPAKTUKOB;

— MHTEpeca U IO3HABATEJIbHBIX MOTHBOB B IOJIyYEHHMM M TOCIEAYIOLIEM aHalIu3e
UH(POPMALIUK O IIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUM;

3. JlyXOBHO-HPaBCTBEHHOT'O BOCTIUTAHHUSI:

— HPaBCTBCHHOT'O CO3HAHUSA, OTUYCCKOI'O IMOBCACHUSA

— CHOCOOHOCTH OLICHMBATh CHUTYallUH, CBA3aHHbIE C XUMHUYECKUMH SBICHHUSIMHU, U
OPUHUMATh OCO3HAHHbBIE PELICHUs, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI H
[IEHHOCTH;

— T'OTOBHOCTHU OIICHHUBATh CBOE MOBEACHHUEC U IIOCTYIIKHM CBOHUX TOBapI/IIIIGI\/'I C HOSI/IIII/Iﬁ
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI ITOCIEICTBUI MMOCTYIIKOB;

4. ®opMHUpOBaHUS KYJIbTYPbI 310POBBSI:

— MOHUMAaHMs LIEHHOCTEW 30pOBOr0 M OE30MacHOT0 00pa3a KU3HU; HEOOXOIUMOCTU
OTBE€TCTBCHHOI'O OTHOIICHUS K CO6CTB€HHOMy (1)I/I3I/I‘-I€CKOMy H IICUXUYCCKOMY 3J10POBBIO;

— coOMro/IeHus MpaBul 6e30MacHOro OOpAaIIeHUsI C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KHU3HH, B TPYJIOBOH JI€ATEILHOCTH;

— IOHUMAaHHdg LIEHHOCTH IIpaBUJI HWHAWBUAYAJIBHOTO W KOJIICKTUBHOI'O 0e301macHoOro
MOBEACHHUA B CUTyallUAX, YIpOXKarOIIX 3JOPOBBIO U KHU3HHU J'IIO)ICI\/'I; OCO3HaHUA HOCHG}ICTBI/Iﬁ n
HENPUSATHSI BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aNKOT0JIsl, HAPKOTHKOB, KypEHHS);

5. TpynoBoro BociMTaHus:

— KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKON JEATENbHOCTH,

00IIeCTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUJAX NESITEIBHOCTH;



— YCTAQHOBKM Ha AaKTHBHOE y4YaCTHE€ B PCIICHUM MPAKTUYECKUX 3alad COLUAIbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

— MHTEpeca K MPaKTUYECKOMY M3YUYECHHUIO podeccuii pa3iInyHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAHUH 110 XUMUU;

— YBaXXCHHUs K TPy, JTIOJSAM TPyZa U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

— TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HWHAMBHIYalIbHOH TpPaeKTOpUU 0Opa3oBaHUs,
Oyaymeit mpodeccun U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XHUMUH, UHTEPECOB U MOTPEeOHOCTEN 00I11IeCTBa;

6. DKOJIOrMYE€CKOTr0 BOCIIUTAHUS:

— 9KOJIOTUYECKH 11eTIeCO00Pa3HOTO OTHOIIEHHS K IPUPOE KaK UCTOYHUKY CYIIECTBOBAHMS
JKH3HH Ha 3eMIIE;

— T[OHMMaHUS TIJIOOQIBHOIO  XapakTepa 3KOJOIMYECKMX  IpoOjieM,  BIUSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSHUE IPUPOAHON U COLMAIIBHON CPEebl;

— OCO3HaHUA HEOOXOAMMOCTH HCIIOJIb30BAHUSA JOCTM)KEHUW XHUMHUHU JUISL pEIleHUus
BOIIPOCOB PallMOHAIBHOTO PUPOIOIOJIB30BAHNS;

— AKTUBHOI'O HENPUATHUS IECUCTBUM, IPUHOCAIIMX BpEJ OKpYXKarolled IPUPOIHON cpele,
YMEHUSl IPOTHO3UPOBATh HEOJIAroNpUsTHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPUHUMACMbIX
JICUCTBUN U NPENOTBPALLATh UX;

— HaJu4Ms Pa3BUTOrO HKOJOTMYECKOTO MBINUICHUS, SKOJOTMYECKOM KYJbTYpHI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MI03HABATEJbHOM, KOMMYHUKAaTUBHOMN M COLIMAIbHOM MPAaKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7. LleHHOCTH Hay4HOTO ITO3HAHMUSL:

— MHPOBO33pEHHUSA, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO pPa3BUTHSA HAyKu U
00I11eCTBEHHOM MPaKTUKY;

— IOHUMaHMs CHeuu(UKN XUMUU KaK HayKH, OCO3HaHHs €€ poin B (HOPMUPOBAHUU
PALMOHATILHOTO HAYYHOT'O MBILIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MHUpPE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWM IPUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHny mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

— yO0exAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMUHU JJII COBPEMEHHOW IUBWIM3ALMU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M Ba)XKHOM pOJIM B CO3/1aHWM HOBOW 0a3zbl MaTepuaibHOU
KYJBTYpPBI, B pEIICHUH II100aJIbHBIX MPOOJIEM YCTOHUNBOTO pa3BUTHS YEJIOBEUECTBA — CHIPbEBOH,
HHEPreTUYECKOM, MHUIIEBOM M HKOJOTH YECKOW Oe30MacHOCTH, B Ppa3BUTHH MEIHUIIMHBL,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPyAa U SKOJIOTHYecKH KOM(POPTHOM KM3HU Ka)KJ0ro 4jieHa

00111eCTBA;



— ECTECTBEHHOHAyYHOM TIPaMOTHOCTH: NOHMMAaHHUS CYIIHOCTH METOJOB IO3HAaHUA,
UCTIOJIb3YEeMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOIy4aeMble 3HAHUS IS
aHau3a U OOBSCHEHHUS SIBICHHHI OKPYXAIOIIEro MUPAa M NMPOUCXOIAIMX B HEM H3MEHEHUH;
YMEHHUsI J1eJaTh 000CHOBAaHHbBIE 3aKIIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIHUXCS JaHHBIX
C LEJBIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJOB;

— CIIOCOOHOCTH CaMOCTOSITENIBHO MCIIONB30BaTh XWMHUYECKHWE 3HAHUS Ui pEIICHUS
Ipo0JIEM B PEATIbHBIX )KM3HEHHBIX CUTYALMSIX;

— MHTEpeca K MO3HAHUIO, UCCIIEA0BATENIbCKON IEATEIbHOCTH;

— TOTOBHOCTU M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIy4EHMIO HOBBIX 3HAaHUMM 1O XUMHM B COOTBETCTBUM C >KM3HEHHBIMU
NOTPEOHOCTSIMU;

— HHTEpeca K OCOOCHHOCTSIM Tpylda B pasIu4HbIX cdepax mnpodeccHoHaIbHON
JIeATEIbHOCTH.

METANPEAMETHBLIE PE3YJIbTATDBI

MeranpeameTHble pe3yibTaTbl OCBOEHHUS Y4YEOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero odmiero oOpa3oBaHUS BKIIIOYAIOT: 3HAUYUMBbIE A (OPMHpPOBAHUS MHUPOBO33PEHUS
00y4aroIUXCsl MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) 00IIeHAyYHbIE TIOHATHUS, OTPAXKAIOIIINE
LEJIOCTHOCTh HAayYHOM KapTHHBI MUpa M CHEHU(PHUKY METOAOB MO3HAHUS, HCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax (MaTepus, BELECTBO, SHEPIUs, SIBICHUE, MPOLIecC, CUCTEMa, HAyYHBIN
(dakT, NPUHLHKI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MHCCIIEIOBaHUE, HAOIIOJCHUE,
U3MEpEeHue, SKCIEePUMEHT W JIp ); YHUBEpCalbHble YydeOHbIe JeicTBUs (ITO3HABaTENlbHBIE,
KOMMYHUKATHUBHBIE, PETYJISTUBHBIC), obecnieunBaronue GopMupoBanue GyHKIIMOHATEHON
TPAMOTHOCTH M COIMAJIBHOM KOMIIETCHIIMM OOYYalOIIUXCs; CIHOCOOHOCTh OOYyYarOIIUXCs
MCII0JIb30BaTh OCBOCHHBIE MEXANCLIUITIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHBIE
yueOHble JIeHCcTBUS B IO3HABATENILHON U COIIMAIBHON MpaKTHKe.

MeranpeameTHble pe3yJbTaThl OTPa)KalOT OBJIAJIEHUE YHUBEPCAJIbHBIMU yUE€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJISTUBHBIMH JICUCTBUSMU.

OBnajieHre YHUBEPCAIBHBIMU Y4EOHBIMH TO3HABATETBHBIMU JICHCTBUSIMHU:

1. ba3oBbIMU JIOTHYECKUMU JEHCTBUSIMHU

— CaMOCTOATEIbHO (OPMYIMPOBaTh U aKTyaJIM3UpOBaTh MpoOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE; ONPEACIATH 1IeNIU IeATEeIbHOCTH, 3a/1aBasi HapaMeTpbl U KPUTEPUHU UX JTOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTAaBICHHBIMU LIENSMU;

— HCIIOJIB30BAaTh NP OCBOECHUU 3HAHUM NPUEMBI JOTMYECKOIO MBIIUIEHUS: BBIICIATH
XapaKTepHble TPU3HAKK TOHATHM W yCTaHaBIMBaThb HUX B3aUMOCBS3b, HCIIOJIb30BAThH

COOTBECTCTBYIOIINEC MMOHATHUA OJIA 00BSICHEHHS OTACJIBHBIX (baKTOB n ﬂBHeHHﬁ;



— BBIOMpATh OCHOBAaHUS M KPUTEPUM A KJIACCHU(DPUKALMM BEIIECTB U XUMHUYECKUX
peaKkuuii;

— YCTaHAaBJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEKY U3Y4aeMbIMU SIBJICHUSIMU;

— CTPOMTH JIOTHUECKUE PpaCCYXJeHHsl (MHAYKTUBHbIC, IEAYKTUBHBIC, 110 AHAJIOIHH),
BBISIBJISATH 3aKOHOMEPHOCTH M NPOTUBOPEUUS B PACCMATPUBAEMbIX SBJICHUAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

— NPUMEHSATH B IIPOLIECCE TIO3HAHMSI, HCII0JIb3YEMbIE B XUMHH CUMBOJIMUYECKUE (3HAKOBBIE)
MOJIeJU, IPe0OPa30BbIBATH MO/IEIbHBIE IPEICTaBICHUS — XUMUYECKUI 3HAK (CUMBOJ) SJIEMEHTA,
XUMHYecKass (opMmysa, ypaBHEHHE XHUMHUYECKOM peakuuu -— TMpU pELIeHUH Y4eOHbIX
II03HABATEJIbHBIX U IPAKTUYECKUX 334, IPUMEHSTh Ha3BaHHbBIE MOJIETIbHBIC IPECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX pEaKLnii;

2. ba3oBbIMU HCCIIEA0BATEIBCKUMU AEUCTBUAMHU

— BJIAJICTh OCHOBAMM METOJIOB HAYYHOI'O [TO3HAHUS BEIIECTB U XMMUUECKUX PEaKLUi;

— QopMmynupoBaTh UENW M 33Ja4d HMCCIECIOBAHUSA, HCIOJIB30BATH IIOCTABICHHBIC H
CaMOCTOSITENIFHO C(hOPMYyITUPOBAHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

— BJIAQJACTh HABBIKAMHU CAMOCTOSATEIBHOIO IJIAHUPOBAHUS M IPOBEIEHUS YUCHUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOJII0JaTh 32 XOJOM IMPOIEcca, CaMOCTOSTEIILHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (GopMyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

— npuoOpeTaTh ONbIT YYEHHUYECKOW HCCIIEIOBATENbCKOW U MPOEKTHOW JEesTENbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHbIX METOJ0B [T03HAHUS;

3. Ilpuémamu paboTsl ¢ UHOpMaren

— OpHEHTHPOBATHCS B PAa3IMUHBIX HCTOYHUKAX HHPOpMauuu (HAyYHO-NOMYJsIpHas
JaUTepaTypa XHMHUYECKOTO COJEp)KaHUs, CIpaBOYHble TocoOus, pecypcel HTepHeTa),
aHaATM3UPOBATh MH()OPMAINIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHUS, KPUTUIECKH OLICHUBATh
€€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

— (¢GopMynupoBaTh 3ampoChl U MPUMEHSTHh PAa3IMYHbIE METOJABI MpPH TMOUCKE U O0TOOpe
nHpopmaIu, He0OX0MMOM TS BRIMTOJTHEHHUST YI€OHBIX 3a/1a4 OMPEICTIEHHOTO THTIA;

— NMpUOOpPETaTh ONBIT UCIOIB30BaHUS MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

— CaMOCTOSTEIbHO BBIOUPATh ONTUMANIbHYIO (hOpMY ITpeicTaBIeHHs HHPOpMaIuu (CXEMBI,

rpaduky, TuarpaMMsl, TaOIUIBL, PUCYHKHU U T I1);



— HCHOJb30BaTh HAy4yHBIH S3bIK B KauyeCTBE CpEACTBA IpU PadOTE C XHUMHUYECKOM
uHpoOpMaLuell: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUECKUe W MaTeMaTU4yecKHe) 3HaKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

— HUCIMOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA HATJISAHOCTH.

OBnajgeHue yHuBepcalbHbIMM KOMMYHUKAaTUBHBIMU JI€HCTBUAMMU:

— 3a/1aBaTh BOIIPOCHI [0 CYIECTBY 00CYKIa€MOM TEMBI B XOJI€ AUAJIOra U/WIN TUCKYCCUH,
BBICKa3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEJIOKECHUS OTHOCHTEIBHO BBITOJHEHUS
IPEeJI0KEHHOH 3a/1a4H;

— BBICTYHATh C NPE3EHTALMEH pe3yJbTaTOB [103HABATEILHOM 1€ATEIbHOCTH, MOTY4YEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, TPAKTUYECKOW pabOThl TO HCCIEAOBAHHIO CBOWCTB HW3y4aeMbIX BEIIECTB,
peanu3aluM y4yeOHOro MpoekTa, u (opMyaupoBaTh BBIBOJBI MO pe3yibTaTaM MPOBEIEHHBIX
UCCIICIOBAaHUM TyTEM COTIacCOBaHMSI TO3ULMI B X0/1€ 00CYXIeHUS U 00MEHa MHEHUSIMU.

OBnazeHne yHUBEPCAIbHBIMU PErYISITUBHBIMU JEHCTBUSIMMU:

— CaMOCTOSITEIbHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO MO3HABATEIbHYIO EATEIBHOCTD,
onpenenss e€ eI U 33aJa4d, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npelaraeMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHUU YYE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PEIIeHUs C YYETOM MOJyUYEHHUs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMHUUYECKUX PEaKLUsX;

— OCYULIECTBJIATH CAMOKOHTPOJIb ACSTEIbHOCTH HA OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.
NPEIMETHBIE PE3YJIbTATBI

[TpenmeTHbIe pe3ynbTaThl ocBoeHUs nporpammbl COO 1o XUMHUU Ha yIi1yOIEHHOM ypOBHE
BKJIIOYAIOT: crienuduyeckue st ydeOHoro mpenMera «XUMHs) HaydHbIE 3HAHUSA, YMEHHS U
crocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JeSITeIBHOCTH TI0 MOJyYEHHIO HOBOTO 3HAHMS M MPUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTYallUsX, a TAKXKE B pEabHbIX )KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C XUMHEH.

B nporpamme nipeMeTHbI€ pe3ybTaThl IPEICTABICHBI IO FOJIaM U3y4eHUs
10 KUIIACC

ITpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpaXkaroT:

1)chopMUpOBaHHOCTh TMPEACTABICHUI: O MeCTe M 3HAYEHUM OpPraHUYecKOd XUMHUU B
CHUCTEME €CTECTBEHHBIX HayK M €€ poJii B 00ecTieYeHUN YCTOMUMBOTO Pa3BUTHUS YEJIOBEUECTBA: B
pelIeHnH MPOoOJIeM HKOJIOTHYECKOM, SHEpreTHYecKOH M MUIEBOM 0e30MacHOCTH, B Pa3BUTHU
MEIUIUHBI, CO3/JIaHUM HOBBIX MAaTEpUalOB, HOBBIX HCTOUYHHUKOB HHEPIUU, B OOECIEYeHUU

paloHaIbHOTO MPUPOJIONOIb30BaHMS, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KYyIbTYpPbI



YeJI0BEKa, a TAKXKe HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILEHHS K CBOEMY 3/I0POBbIO U IIPUPOAHOM
cpene;

2)BJIaJICHUE CHUCTEMOM XUMHYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIOJIATaIOIIUe
HOHATUS — XUMHUYECKUH 3JIEMEHT, aTOM, AJpO U JIEKTPOHHAs 000J104Ka aToMa, S, p, d aTOMHBbIE
opOUTaNM, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToma, rMOpHuIu3alus aTOMHbIX OpOUTaiei,
WOH, MOJIEKYJIa, BaJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb OKHUCIICHMS, XHMHWYECKas
CB$13b, MOJIb, MOJISIPHASI MAcCa, MOJIIPHBINA 00BEM, YTTIEpOIHBIN CKeNeT, PyHKINOHATIbHAS TPYIIIA,
panukan, CTPYKTYpHble (GOpMynbl (pa3BEPHYTbIE, COKpALIEHHbIE, CKEJETHBIE), H30MEpUs
CTPYKTYpHasi M IIPOCTPAHCTBEHHAs (FreOMEeTpUYecKas, ONTHUYECKasi), H30MEpbl, FTOMOJOTHYECKUI
psil, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOJL M a30TCOAEpKAIIME OPraHMYECKUE COCIUHEHHS,
MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCAUHEHUS; TEOPUH, 3aKOHBI
(mepuogmyeckuii 3akoH J[ M1 MenzeneeBa, TeOpus CTPOCHHS OpPraHUYECKHUX BemecTB A M
byTtiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEILECTB, 3aKOH COXPAHEHUs U NIPEBPALLEHUS SHEPTUU TIPU
XUMHUYECKHX PEaKlUsX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK XMMHUH, MUPOBO33PEHUECKUE
3HAHUS, JIeXKAIIME B OCHOBE ITOHUMAHUs IIPUYUHHOCTA M CUCTEMHOCTHM XMMHUYECKHUX SIBJICHUU;
IIPEJICTaBICHUS O MEXAaHU3Max XMMHYECKUX DPEaKLMM, TEPMOJAMHAMUYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSX MX IPOTEKAaHMsI, O B3aHMHOM BJIIMSHUM aTOMOB M TPYIII aTOMOB B MOJIEKYJIax
(MHIYKTUBHBIA U Me30MepHBIH 3 dexTsl, opueHTanTsl [ u Il poxa); hakromorndeckue cBeneHUS
O CBOMCTBax, COCTaBe, MOJTYYEHUH U O€301IaCHOM HCIOJIb30BAaHWU BaXXHEHIIMX OpPraHU4YEeCKHX
BEIIECTB B OBITY M MPAKTUYECKON JAEATEIIbHOCTH YEIOBEKa, OOLIMX HAy4YHBIX HPUHIUMIAX
XMMHUYECKOT0 POU3BOJICTBA (Ha MpUMEpe MPOU3BOJICTBA METaHOIIA, IIEpepaboTKu HePTH);

3) chopMHpPOBAaHHOCT YMEHHI: BBIABIATH XapaKTEpHbIE MNpPHU3HAKU  TOHSATHH,
YCTaHaBIMBATh UX B3aUMOCBA3b, HCIIOJIB30BATH COOTBETCTBYIOLIME IOHATHS IPH ONUCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCAUHEHUN;

4)chopMUPOBAaHHOCTh YMEHUI: HCIOIB30BATh XUMUYECKYIO CUMBOJIUKY JJIsSi COCTABICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAUIEHHBIX M CKEJIETHBIX) (opMyl
OpraHWYECKHX BEUIECTB; COCTABJIATh YPABHEHUS XUMHUYECKHX pEaKIU M pacKpblBaTh HX
CYIIHOCTb:  OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKUUH  IIOCPEICTBOM  COCTaBJICHUS
AIIEKTPOHHOI0 OaJlaHCa 3TUX PEeaKLUi; peakuii HOHHOTO 0OMeHa IMyTEM COCTaBIICHUS UX MOJIHBIX
Y COKpPAIIEHHBIX HOHHBIX YPAaBHEHMI; U3rOTABINBATh MOJEIHN MOJEKYJI OPTaHUYECKUX BELIECTB
JUTSl WILTIOCTPALMK X XUMHYECKOTO M POCTPAHCTBEHHOTO CTPOCHHS;

5)copMHpPOBaHHOCT, ~ YMEHM:  yCTaHaBIMBaThb  MPUHAMIEKHOCTh  M3YyYEHHBIX
OpPraHMYeCKHUX BEIIECTB [0 HMX COCTAaBy U CTPOCHHUIO K OIpeNeEHHOMY KJacCy/Tpyrie
COeIMHEHUH, TaBaTh UM Ha3BaHUs 1o cucremarndeckoir HomeHkinarype (IUPAC) u npuBoauth

TPUBHUAJIBHBIC Ha3BaHUA JIA OTACIBHBIX HpC}ICTaBHTeHeﬁ OpraHn4€CKUX BEIICCTB (BTI/IJ'IeH,



aleTUJIeH, TOJYOJ, TJIHMLEPHH, STHUICHIINKOIb, (peHos, popMalnbAeru, aueTaabAerull, aleToH,
MypaBbHHasl KUCIJIOTA, YKCYCHAsl KUCJIOTa, CTEAPUHOBAsI, OJIEUHOBAsA, NaJIbMUTHUHOBAsI KHUCIIOTBHI,
TJIMIHH, JTJaHUH, MAJIbT03a, (PYKTO3a, aHWJIUH, JUBHHII, U30TIPEH, XJIOPOIIPEH, CTUPOJ U JIP );

6) chOpMHPOBAHHOCTb YMEHHs ONPEAENATh BUJ XUMHUYECKOM CBSI3M B OPraHUYECKUX
COEMHEHUAX (KOBAJICHTHAs U HOHHAs CBSI3b, G U PCBA3b, BOJOPOIHAS CBA3b);

7) chOpMHPOBAHHOCTh YMEHHUS NMPUMEHATH MOJOXKEHUS TEOPUH CTPOCHUS OPTaHUYECKHX
BemecTB A M bytiepoBa /s 00BSICHEHUS! 3aBUCHMOCTH CBOWMCTB BEILECTB OT MX COCTaBa U
CTPOCHHUS;

8)chopMHUPOBAaHHOCTh YMEHHMHM XapaKkTepHU30BaThb COCTAB, CTpPOEHHE, (GU3NYECKHE U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3InYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHUKJIOAJIKAHOB, AJIKEHOB, AQJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHMPTOB, AlbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH U aMHHOB, aMUHOKHCJIOT, OEJIKOB, yIJIeBOIOB (MOHO, AU U IMOJIUCAXapUIOB);
WUTIOCTPUPOBATh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPaBHEHMSIMH COOTBETCTBYIOILUX
XUMHYECKHX PEAKIUil ¢ UCTIONB30BaHUEM CTPYKTYPHBIX (hopMyI;

9) chopMUPOBaHHOCTb YMEHMsI NOATBEpPKJIAaThb Ha KOHKPETHBIX IpUMeEpax XapakTep
3aBUCUMOCTH PEAKLIMOHHOM CIOCOOHOCTH OpPraHUYECKUX COEAMHEHUHOT KpPaTHOCTH M THIIA
KOBaJIEHTHOM CBS3U (G U PCBS3U), B3aHMHOT'O BJIMSIHUS @aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX;

10) chopmMupoBaHHOCTh YMEHHSI XapaKTEPU30BaTh HUCTOYHUKH YTIIEBOJOPOIHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI €ro MepepaboTKM MW MPAKTUYECKOE NPUMEHEHHUE
IPOAYKTOB EpepadOTKHU;

11) copmupoBaHHOCTH BiAJEHUS CUCTEMOM 3HAaHUM O €CTECTBEHHOHAYYHBIX METOJaX
MO3HAHUSI — HAONIOJIEHUU, W3MEpPEHUHU, MOJAEIUPOBAHUHU, OKCIEpUMEHTEe (peaJbHOM U
MBICIEGHHOM) W YMEHHUS MPHUMEHATh 3T 3HaHUS; CHOPMHUPOBAHHOCTb YMEHHS IPHUMEHSTh
OCHOBHBIE OTI€PALIUU MBICITUTEIBHOM JeSITeIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE, 000011IeHHe,
CUCTEMATH3allNI0, BBIABICHUE NPUYMHHO-CIEICTBEHHBIX CBSI3€d — JUI1 W3Y4YEHUsS CBOMCTB
BEIIECTB U XUMUYECKHUX PEaKIIHii;

12)chopMupoBaHHOCTH YMEHHI: BBISBISATH B3aUMOCBS3b XUMUYECKUX 3HAHUN C TOHATUAMU
U TPEJACTaBICHUSMH JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB JUIsl 0ojee OCO3HAaHHOTO
MOHMMAaHHUS CYIIHOCTH MaTepuajIbHOrO €AMHCTBA MHUPA; HCIOJIb30BATh CUCTEMHbIE 3HAHUS IO
OpraHMYecKOM XMMHUHU JUIsi OOBSICHEHMST M  IPOTHO3UPOBAHUSA  SBJIEHUH, HMEIOIINX
€CTECTBEHHOHAYUYHYIO NIPUPOLY;

13) chopMHUpPOBaHHOCTH YMEHHUH: NMPOBOAUTH PACUETHI MO XHUMHUYECKUM (opMynam u
YPaBHEHUSAM XHMHUYECKUX PEAKIMI C MCIOJb30BaHUEM (PU3MUECKUX BENUYMH (Macca, 00BbEM

ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:



pacy€Tbl MO HAXOXKACHUIO XUMHUYECKOW (POPMYJIbI BEIIECTBA IO U3BECTHBIM MAacCCOBBIM JI0JIIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOJYKTaM CrOpaHUs, INIOTHOCTH ra3000pa3HbIX BEILECTB;

14) copMHUpOBaHHOCTH YMEHUI: TPOTHO3UPOBATh, AaHAIN3UPOBATH U OIICHUBATH C MO3UIIUN
9KOJIOTUYECKON 0€30IaCHOCTH MOCIEACTBUS OBITOBOM U IPOU3BOJACTBEHHOH JESTEIbHOCTH
YeJIOBEKa, CBS3aHHON C IepepabOTKOM BEIIECTB; WCIOJIb30BaTh IOJYYEHHBbIE 3HAHUSA JUIS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

15)chopMupoBaHHOCTh YMEHUI: CAMOCTOSTENHLHO TUIAHUPOBATh U IPOBOJUTH XUMUYECKUN
9KCHEPUMEHT (IIOTY4YEeHUE U U3YYE€HUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJI€BOAOPOAOB PA3NIMYHBIX KJIACCOB U KHUCIOPOACOAEPKAIINX OPIraHUYECKUX BEILIECTB, PEILICHUE
HKCIEPUMEHTAIBHBIX 3a/1a4 110 PACIIO3HABAHUIO OPTAaHUYECKUX BEIIECTB) C COOJIIOICHIEM MPaBHIT
Oe3omacHoro oOpaleHus C BemecTBaMU M JIAOOpaTOpHBIM 000pyIOBaHUEM, (HOPMYIHPOBATH
Lellb  MCCIEIOBAaHUs, MPEACTaBIATh B pa3MYHOM (QopMe pe3ynbTaThl 3SKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

16) copMupoBaHHOCTH yMEHHIl: COOOATh MpaBHa AKOJOTHYECKH MEIecO00pa3HOro
NOBE/IEHNUA B OBITY M TPYIOBOW JEATEIBHOCTH B IEJIAX COXPAHEHHUS CBOETO 370pPOBbS,
OKpYXKarolled IPUPOJHOM cpeabl M JOCTHKEHUs €€ YCTOWYMBOIO pa3BUTHs; OCO3HABaTh
OIACHOCTb TOKCHUYECKOrO JCHCTBMSI HA JKHUBBIE OPraHU3Mbl OIPEIEIEHHBIX OPraHMYECKHX
BElIEeCTB, NMOHUMas cMbics nokasarens [1JIK; ananusupoBath 11€51€C000pa3HOCTh MPUMEHEHUS
OpPraHMYECKUX BEIIECTB B MPOMBIIIEHHOCTH U B OBITY C TOYKU 3pEHUSI COOTHOUIEHMSI PUCK-
10JIb33;

17) chopMupOBaHHOCTH YMEHMIA: OCYIIECTBIIATh L€JIEHANPABICHHBIA MOUCK XUMHUYECKON
uH(pOpMallMl B pa3jIMYHbIX HCTOYHUKAxX (HaydyHas M ydeOHO-HaydHas Juteparypa, CMU,
WuTepHeT U 1p.), KpUTUYECKH aHATU3UPOBATh XMMUUYECKYI0 HHPOPMAIIHIO, TepepadaTbiBaTh €€ u
UCIIOJIb30BaTh B COOTBETCTBUH C ITOCTABJIEHHOM yueOHOIl 3a1aueil.

11 KUIIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O011ast U HeopraHuyeckas XUMHs OTPaXkaroT:

1) copmMupOBaHHOCTH  NPEACTABICHUN: O  MaTepUAJIbHOM  €IUHCTBE  MHpa,
3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH SIBJICHUM MPUPOJBL; O MECTE U 3HAYEHUU XUMHH B CUCTEME
€CTECTBEHHBIX HAayK M €€ pojM B OOECIEYeHUH YCTOHYMBOTO Pa3BUTH, B PEIICHUH MPoOJeM
HKOJIOTMYECKOM, SHEPreTHUeCKON U MUIIEBONW O€30MacCHOCTH, B Pa3BUTHH MEIUIMHBI, CO3/IaHUU
HOBBIX MAaTepUaioB, HOBBIX HCTOYHHUKOB OJHEPrHMHM, B OO0ECIEUEHUH PALHUOHAIBHOTO
IPUPOIONOIB30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U 00IIEel KYIbTYphl YeNIOBEKa, a TAKKe
HKOJIOTUYECKU OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310pPOBBIO M IPHUPOTHON Cpee;

2)chopMHpPOBAaHHOCTh BIAJCHUS CHCTEMON XMMHMUYECKHUX 3HAaHUH, KOTOpas BKIIIOYAeT:

OCHOBOIIOJIArarOImue IIOHATHA — XUMHYSCKHI OJICMCHT, AaToM, AApO aTromMa, H30TOIIbI,



3JIEKTpOHHAs 000JI0YKa aToma, S, p, daTOMHBIE OpOUTATN, OCHOBHOE M BO30YKIEHHOE COCTOSHUS
aToma,  ruOpuauM3anusi  aTOMHBIX  OpOuTaneil,  WOH,  MOJEKyJa,  BaJEHTHOCTD,
AIIEKTPOOTPHUIIATEIILHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas CBs3b (KOBAJCHTHAs, HMOHHAS,
MeTaJIMYecKasi, BOAOPOJHAs), KPUCTAUIMYECKas pEHIETKa, XMMUYECKas peakuus, pacTBOp,
JIEKTPOJIUTHI, HEDJICKTPOJIUTHI, SJIEKTPOJIMTHYECKAs JMCCOLMALUS, CTENeHb JUCCOIMAINH,
BOJIOPOJIHBIA TIOKa3aTelb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIUIOBOW d3(PdexT Xumudeckoi
peaKIMu, CKOPOCTh XUMUYECKON pPeaklnu, XMMUYECKOe PABHOBECHE; TEOPUU U 3aKOHBI (Teopus
IEKTPOIUTUIECKON AUCCOIMALINH, TIeproaAndecKuii 3akoH | 1 MenneneeBa, 3aK0OH COXpaHEHUS
MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAICHUS SHEPTHU IPH XUMUYECKUX PEAKIHIX, 3aKOH
MIOCTOSIHCTBA COCTaBa BEILECTB, 3aKOH JICHCTBYIOIIMX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
S36IK XMUMHUH, MHPOBO33PEHUECKHE 3HAHUS, JIEKAIIME B OCHOBE NMOHUMAHHS NPUYHMHHOCTH U
CHCTEMHOCTH XMMHYECKUX SIBJICHHI; COBPEMEHHBIC NPEJICTABICHUS O CTPOCHUHU BELIECTBA Ha
aTOMHOM, HOHHO-MOJICKYJISIPHOM M HaJMOJICKYJISIPHOM YPOBHSX; MPEICTABICHHUS O MEXaHH3Max
XUMHYECKHUX PEaKIii, TePMOAMHAMUYIECKAX U KHHETUIECKUX 3aKOHOMEPHOCTSX MX MMPOTEKAHMS,
0 XMMHYECKOM PaBHOBECHH, PACTBOPAX U AMCIIEPCHBIX CHCTEMaXx; (DaKTOJIOTHUECKUE CBEICHHS O
CBOMCTBaX, COCTaBe, IMOJYYCHUH U OE30MIaCHOM HCIOJIb30BAaHHU BAXHEHIINX HEOPTaHHMYECKHX
BEIECTB B OBITYy M INPAKTUYECKOW JAEATEIBHOCTH YEJIOBEKA, OOMIMX HAYYHBIX INPHHIUIIAX
XUMHYECKOTO TIPOU3BO/ICTBA;

3) chopMHpPOBAaHHOCT, YMEHHMI: BBIABISATH XapaKTE€pHbIE MPU3HAKU  IOHATHUH,
yCTAaHaBJIMBaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IOHSATHUS NPH ONUCAHUU
HEOPraHMYECKUX BEIIECTB U UX MPEeBpaIleHUH;

4)chopMUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XUMUYECKYIO CHMBOJHKY JUISI COCTABIICHHS
GopMyT BemIeCTB M YpPaBHEHWH XHUMHUYECKHX PpEAKIHi; CHCTEMaTHYECKYH0 HOMEHKIATYpYy
(IUPAC) u TpuBHanbHble Ha3BaHUs OT/IEIbHBIX BEILECTB;

5) cpopMHPOBAHHOCTh YMEHMSI ONPEACIATh BAJCHTHOCTb U CTENEHb OKUCIECHUS
XUMHYECKHX JJIEMEHTOB B COCIMHEHMSAX; BUJ XUMHUYECKOW CBsI3M (KOBaJieHTHas, WMOHHas,
METaJUTnYecKasi, BOJOPOIHAS ); THIT KPUCTAJUIMIECKOHN PEIIETKH KOHKPETHOTO BEUIECTBA;

6) chOpMHPOBAHHOCTH YMEHHS OOBSACHATH 3aBUCHUMOCTh CBOWCTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M M TUIA KPUCTATMYECKOW peméTky, OOMEHHBIH M JOHOPHOAKIENTOPHBIN
MeXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

7) chOpMHPOBAHHOCTh YMEHHWH: KiacCH(UIIUPOBATh: HEOPTaHWYECKHE BEIIECTBA IO HX
COCTaBy; XMMHUECKHE PEaKIUH MO Pa3IUYHbIM MpHU3HAKaM (YUCIy U COCTaBY pearupyrommx
BEIIECTB, TEIUIOBOMY 3((eKTy peakiuu, HW3MEHEHHMIO CTENeHEeH OKHCICHHS 3JIEMEHTOB,
00paTUMOCTH, yJaCTHIO KaTaJIM3aTopa U T I1); CAMOCTOSITEIIHHO BHIOMPATh OCHOBAHUS H KPUTEPHU

JUIA KJ'IaCCI/I(bHKaIIHI/I HN3y4aCeMbIX BCIICCTB U XUMHUYCCKUX peaKHI/Iﬁ;



8) chopMHUpPOBAaHHOCTHL YMEHHsI pPacCKpbhIBaTh CMBICT TIepuoandeckoro 3akona J[ U
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (YHKIINU;

9)chopMUPOBAHHOCTh YMEHHI: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XMMUYECKHX JJIEMEHTOB IepBOro— 4erBéproro mnepuono Ilepmonnueckoit cucremsl [ U
MenieneeBa, UCMOIb3YS MOHATHS «IHEPTETUUECKUE YPOBHU Y, «IHEPTETUUECKHUE MTOAYPOBHUY, «S,
p, daTomMHBIE OpOWTaNM», «OCHOBHOE M BO30YKIEHHOE SHEPreTUYECKHE COCTOSHHUS aTOMay;
OO0BSACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUECKHUX 3JIEMEHTOB M UX COCIMHEHUH 10
nepuoaaMm u rpynnam I[lepuoanueckoit cucremsl [ I MennaeneeBa, Bal€HTHBIE BO3MOKHOCTHU
ATOMOB DJIECMEHTOB Ha OCHOBE CTPOCHUS MX AJICKTPOHHBIX 000JI0YCK;

10) chopmMupoBaHHOCTh YMEHHI: XapaKTEpHU30BaTh (OMHUCHIBATH) OOIIUE XUMUYECKUE
CBOMCTBA BEIIECTB PAa3JMYHBIX KJIACCOB; MOATBEPXIATh CYIIECTBOBAHUE I'€HETUYECKON CBSI3U
MEXy HEOPTraHUYECKMMH BEILECTBAMHU C IIOMOLIbIO0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKuuii;

11)  chopMuUpPOBAaHHOCTb  yYMEHHS  pacKpblBaTb  CYILIHOCTH: OKHCIIUTENBHO-
BOCCTaHOBUTEJIBHBIX PEAKIIMI TOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OanaHca 3TUX PeaKIuii;
peaxkuii HFOHHOTO OOMEHa MyTEM COCTABIICHHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUN;
peakiuil TUAPOIU3a; peaklMil KOMIUIEKCO-00pa3oBaHusl (Ha MpUMEpEe TUIAPOKCOKOMILIEKCOB
[IMHKA W aJTFOMUHUS);

12) chopMUPOBAaHHOCTh YMEHHS OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHMUS XMUMHUYECKUX
peakuMii ¢ y4€ToM HX DSHEPreTHYECKUX XapaKTePUCTUK, XapaKTep HM3MEHEHHsS CKOPOCTH
XUMHUYECKOW pEaKIMu B 3aBHCHUMOCTH OT PA3JIMYHBIX (DaKTOPOB, @ TAKKE XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUSI 1O]] BIUSHAEM BHEIIHUX Bo3nencTuil (nmpuniui Jle [llatense);

13) chopMHUPOBAaHHOCTH YMEHHS XapaKTepU30BaTh XUMHYECKHE pEaKINH, Jexkallue B
OCHOBE MPOMBIIIIEHHOTO TOMyYeHUs! CepHON KHUCIIOTHI, aMMHUaKa, OOIMe HAYYHbBIE MPHHIIUITHI
XUMHUYECKUX TPOU3BOJCTB; IEIECOO0Pa3HOCTh TPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B
MPOMBIIIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TTI0JIb3a;

14) chopMUPOBAaHHOCTH BJIAQJCHUS CHCTEMOW 3HAHWH O METOJaX HAyYHOTO TO3HAHHUS
SBIICHUN TPUPOJBI — HAOIIOJIEHUE, U3MEPEHUE, MOACTUPOBAHNE, IKCIIEPUMEHT (peallbHbIN U
MBICJICHHBIN), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaxX; YMEHHUS MPUMEHSATh 3TH 3HAHUS TPHU
OKCIIEPUMEHTAIbHOM HCCJICIOBAHUHM BEIIECTB W I OOBSICHEHUS XHWMHUYECKHX SIBJICHUMH,
MMEIOIINX MECTO B IPUPOJE, MPAKTUUECKOM JIEATEIbHOCTH YE€JIOBEKA U B IOBCETHEBHOW KU3HH;

15) chopMUpPOBAaHHOCTH YMEHHUS BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TOHSITUSIMH
U TIPEACTABICHUSMU JPYTHX €CTECTBEHHOHAYUYHBIX MIPEAMETOB Il 0oJjieeé OCO3HAHHOTO

IMOHUMAaHH MaTCPHUAJIBHOTO €AMHCTBA MHPA,



16) chopMupoOBaHHOCTh YMEHHsI TPOBOJIUTH pPACYETHl: C KCIOJIB30BAaHUEM TOHATHI
«MaccoBasi J10JIs BELIECTBA B PACTBOPE» U «MOJISIPHAsl KOHLEHTPALMsA»; MAacChl BELIECTBA WUJIU
00BEMa raza 1o U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE WIIM 00BEMY OJTHOTO M3 YIaCTBYIOLIIX
B pEakIuu BEIIeCTB; TemioBoro sddexTa peakuuu; 3HAYEHUS BOJOPOIHOIO IOKa3aTess
pPacTBOPOB KUCJIOT U LIeJI0Uel ¢ U3BECTHON CTENEHBIO TUCCOLUALMU; MacChl (00bEMA, KOIMYECTBA
BElIECTBA) MPOAYKTA PEAKLMM, €CIM OAHO M3 MCXOJHBIX BEILECTB J1aHO B BUJAE PACTBOpA C
onpeAenEHHON MacCOBOM JI0JIed pacTBOPEHHOTO BeUIECTBA WM JaHO B H30OBITKE (MMeEeT
IIPUMECH); JOJIH BBIXOJIa MPOIYKTa peaKlUU; 00bEMHBIX OTHOIIIEHUH I'a30B;

17) chopMUpPOBAaHHOCTH YMEHHI: CAMOCTOSITENILHO IJIAHUPOBATH U MPOBOIUTH XUMUYECKUI
HKCIEPUMEHT (IIPOBEACHUE PEaKLUii HOHHOTO OOMEHA; MOJATBEPKACHUE KaUeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BELIECTB; ONPEEIIEHUE CPE/Ibl PACTBOPOB BEIIECTB C NOMOIIbI UHIUKATOPOB;
W3YYCHHUE BIUSHUS PA3NIUYHBIX (AKTOPOB HA CKOPOCTh XHWMHUYECKOW peaKkluu; pelieHue
9KCIIEPUMEHTANBHBIX 3a7au Mo TemMaMm «Metamibl» u «HeMeramnsl») ¢ coOa0AeHHEeM MpaBUil
Oe3omacHoro oOpaleHus ¢ BemecTBaMU MU JIAOOpaTOpPHBIM 000pyIOBaHUEM, (OPMYIHPOBATH
[eNlb  HCCICNOBAaHUsA, TMPEACTABIATE B PAa3NUYHONM (QopMe pe3yabTaThl OSKCIEPUMEHTA,
AHAIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTD;

18)copMupoBaHHOCTh YMEHHUMN: COOIIOIAThH MPaBUia OJB30BAHUS XUMUUYECKON MMOCYI0M
1 J1a00paTOpHBIM 000PYIOBaHUEM, OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIIUSIMHU
[0 BBIMOJIHEHUIO JIa0OPATOPHBIX XUMHUYECKHUX OIBITOB; HKOJOTMUYECKH I1eJIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOM JEATETBHOCTH B LEISIX COXPAHEHHS CBOErO 3/10POBbS,
OKpYXarollled NPUPOJHON cpeabl M JOCTHKEHHUs €€ YCTOWYMBOIO Ppa3BUTHs; OCO3HABaTh
OMACHOCTh TOKCHYECKOTO AEMCTBUSI HA JKUBBIE OPraHU3Mbl OMNPEICNIEHHBIX HEOPraHMYECKHUX
BEILIECTB, TOHMMas cMbIca nokazarens [[J1K;

19) chopMupOBaHHOCTH YMEHMIA: OCYIIECTBIIATH L€JIEHANPABICHHBIA MOUCK XUMHUYECKON
UHpOpPMallMKM B Pa3IUYHBIX HMCTOYHUKAX (HaydyHas W YydeOHO-Hay4yHas mureparypa, CMU,
WuTepHeT U 1p.), KpUTUYECKH aHAIM3UPOBAaTh XUMUYECKYI0 HH(OpMalnio, epepadbaTbiBaTh €€ U

HCIIOJIH30BaTh B COOTBETCTBUU C TTOCTABJICHHOM y4eOHOM 3a/1aueii.

TEMATUYECKMUM IJIAH
10 KJIACC
HaumenoBanue KosmyecTBO yacos
Ne A31EI10B 1 TeM K - DuekTpoHHbIe (HUPPOBBIE)
nn | P*A Bcero OHTpOIL paKTiiec o0pa3oBaTeJIbHBIE PeCypChl
NporpaMmel Hble padoThI | KHe padoThl

Pasnea 1. Teopernyeckue 0CHOBbI OPraHUYeCKOM XUMHH

1.1

bu6nunorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/04/10

[Ipenmet oprannyeckoit
xumun. Teopus 5 0 0
XUMHYECKOTO CTPOCHUS



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

OPraHUYECKHUX
COEeIUHEHUN

Uroro no pazneny 5

Pa3ned 2. Ctpoenue M Kiaccu(puKanus OPraHMYecKHX coeJUHEeHUil

Knaccudukanus
OpraHUYeCKUX bubmuorexa [IOK
COEIUHEHUM. https://lesson.academy-
Homenkiarypa content.myschool.edu.ru/04/10
OpPTaHUYECKHUX
COCTUHEHUN.

2.1

N3omepus. Buabt
HU30MEpUH.

N3omeprl. CocTaBiienne
2.2 | cTpyKTypHBIX (hopmy, 2 0 0
HA3BaHUI BEIIECTB,
KJIaCCU(UKALIUS
BEII[ECTB.

bubnunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/04/10

Mertoan! uccneoBaHus
OpPraHUYECKUX
COCIUHEHUN.

Pemenne 3amag Ha

2.3 HaXO0XICHUE 2 1 0
MOJIEKYJIIPHOM
dbopMyIibl BelecTBa Mo
HW3BECTHBIM MacCOBBIM
JIOJISIM 3JIEMEHTOB

bubmuoreka [{OK
https://lesson.academy-
content.myschool.edu.ru/04/10

Hroro no pazzaeny 6

Pa3nea 3. XuMnuyeckne peakiuy B OpraHu4ecKoil XuMHHU

TeopeTnyeckrue OCHOBBI
MPOTEKaHUS
OpPraHUYECKUX PEAKLINH.
Karammu3zaropsl. Bubl

KaTajau3a bubnmorexa LIOK
BzaumHoe Briusiaue B https://lesson.academy-
3.1 1 0 0
MOJIEKYJIax content.myschool.edu.ru/04/10
OpPTaHHYECKHUX

COEIMHEHUN. 3HaUEeHNE
Teopusi MapKOBHUKOBA
B Pa3BUTUU
OPraHNYeCKON XUMHH.

Ocobennoctu
OpPTraHUYECKHUX PEaKIIUi.
[TousaTtue o MexaHu3zMax

peakuuii. PagukanbHbli bubnmnorexa [JOK
37 |1 HWOHHBIN pa3phIB ) 0 0 https://lesson.academy-
' KOBAQJIEHTHOM CBSI3U. content.myschool.edu.ru/04/10

Knaccudukanus
OpPraHMYECKUX PEaKIMH
M0 MEXaHNU3MYy
IIPOTEKAHUS.
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Knaccudukammst
OpraHUYECKUX PeaKkLUu

but6mmoreka [IOK
https://lesson.academy-

3.3 110 HAIPABJICHHUIO U 3 content.myschool.edu.ru/04/10
KOHEYHOMY PE3YIIbTaTy.
Wroro no pazueny 6
Pasnen 4. YrieBoaopoabl
bubnunoreka LIOK
[Ipenenbusie )
41 eBONODOLLLAIKANEL 5 https://lesson.academy-
' T AOPOA ’ content.myschool.edu.ru/04/10
[IUKIIOATTKAHBI
bu6nmoreka [IOK
Henpenenbhbie )
42 | yroesogopons:: anxes: 13 https://lesson.academy-
' ) ’ content.myschool.edu.ru/04/10
QJIKaTUCHBI, AJTIKUHBI
bubnunoreka LIOK
43 ApomaTudeckue 2 https://lesson.academy-
' YIII€BOIOPOIbI content.myschool.edu.ru/04/10
bubmuoreka [{OK
[TpupoaHbIE HCTOYHHUKH ]
44 | yraesonopo- 5 https://lesson.academy-
' content.myschool.edu.ru/04/10
JIOB U MX TIepepadboTKa
bubnunoreka LIOK
45 ["asloreHnpon3BoIHbIC 3 https://lesson.academy-
' YIJIEBOI0POOB content.myschool.edu.ru/04/10
Hroro no pazzaeny 31

Pasnea 5. Kuciopoacoaep:xaniue oprannyecKue coeInHeHUs

bu6nmorexa LIOK
https://lesson.academy-

>1 Crmpter. dexon 10 content.myschool.edu.ru/04/10
bu6mmoreka IIOK
AJpIeruasl.
https://lesson.academy-
5.2 | Kapb6oHOBbIE KHCIOTHI. 20
content.myschool.edu.ru/04/10
CrnosxHble 3¢upsl
bu6nunorexa LIOK
https://lesson.academy-
>3 YrIeBoaE! 8 content.myschool.edu.ru/04/10
Uroro no pazneny 38

Pasznen 6. A3orconepikaniue opraHnyecKue coeIuHeHus

AMUHEL
AMUHOKHUCIOTEL. benku

6.1

13

but6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/10

Wroro no pazneny

13

Paspnen 7. BeIcOKOMOJIEKY IS PHbIE COCAUHEHUSA
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but6mmoreka [IOK
71 BricokoMounekysipHbie 3 0 1 https://lesson.academy-
) COEINHEHUS content.myschool.edu.ru/04/10
Wroro no pazueny 3
OBUIEE KOJIMYECTBO 102 0 0
YACOB I10 ITPOIT'PAMME
11 KJIACC
KosnyecTBO yacos DJIeKTPOHHbIE
No HauMmeHnoBaHnue Kontpoas P —_—
n/n Eaf;e']:;fMilTeM Bcero HbIE HpﬁaKTquCK“e o0pa3oBaTeJbHbIE
porp padoThI PadoTHI pecypchl
Paszneua 1. Teoperuyeckue 0CHOBbI XUMHH
CtpoeHune aToMOB.
[Tepuoanueckuit bubmmoreka [JOK
3aKO0H U https://lesson.academy-
1.1 | Ilepuonuueckas 8 0 1 content.myschool.edu.ru/
CHUCTEMA XUMHUYECKUX 04/11
anemenTtoB /. U.
MenneneeBa
bubmuoreka [{OK
Crtpoenue BelecTna. https://lesson.academy-
1.2 | Muoroobpasue 10 1 2 content.myschool.edu.ru/
BEIICCTB 04/11
bubnunorexa LIOK
X UMIeCKHIE https://lesson.academy-
1.3 18 1 1 content.myschool.edu.ru/
peakuu 04/11
Hroro no pazzaeny 36
Pazpnen 2. DuekTpoauTuyeckasi AUCCONMALMS
DNeKTPOIUTHYECKAS
JYICCOIIMAIHS. bu6mmoreka IIOK
Kucnortsr, https://lesson.academy-
2.1 | OcuoBanus, Conu B 2 0 0 content.myschool.edu.ru/
CBETE TEOPUH 04/11
IIACCOIAAINN
Jluccoumanys BOJIBL.
bubnunorexa LIOK
https://lesson.academy-
2.2 | I'maponus coneit 4 1 1 content.myschool.edu.ru/
04/11
Hroro no paszneny 6
Pasjnen 3. OkucjJnTe1bHO- BOCCTAHOBHUTEJIbHbIC PeaKIIUN
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but6mmoreka [IOK
OKHCIIUTENBHO-
https://lesson.academy-
3.1 BOCCTAHOBUTEIILHEIE 3
content.myschool.edu.ru/
peaKIuu. 04/11
bubnunorexa LIOK
https://lesson.academy-
3.2 | SnexTpoms 3 content.myschool.edu.ru/
04/11
Hroro no pazneny 6
Pasznea 4. Heopranuueckasi xummus
bu6nmorexa [IOK
https://lesson.academy-
4.1 Hewmerasuisl 30 content.myschool.edu.ru/
04/11
bubmuoreka [{OK
https://lesson.academy-
4.2 | Merajuisl 21 content.myschool.edu.ru/
04/11
Wroro no pazpeny 51
Pasnen 5. XumMusa 4 JKM3HL
bubmuoreka [{OK
MeTtoap! T03HAHUS https://lesson.academy-
5.1 B XUMHUU. XUMUS U 3 content.myschool.edu.ru/
KU3Hb 04/11
Hroro no pazzaeny 3
OBHLIEE KOJIMYECTBO
YACOB I1O 102
[TPOTPAMME
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Pabouas nporpamma
1o xuMuu (0a30Bblil YPOBEHB)

10 xaacc

Ha 2023-2024 y4eOHBI 101

2023r.



MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma ydebHOro mpenmera «Xumus» (0a30BbI ypOBEHB) Ha YPOBHE CPEIHETO

oOmiero oOpa3oBaHus cocTaBieHa Ha OCHOBE TpeboBaHuil K pe3ynbTaTaM OCBOCHHUS MPOrPaMMBbI

cpeanero obiero oopazoBanus PeepanbHOro rocy1apcTBEHHOI0 00pa30BaTeIbHOIO CTaHAAPTA
cpennero oo6mero ooOpazoBanusa (manee — DPI'OC COQO), denepanbHO 00pa3oBaTEIBHON
nporpaMMbl cpegHero odmero obpazoBanus (nanee — @OII COO), DenepanbHOi paboueit
nporpaMMel 1Mo y4eOHOMY mpenmMery «Xumus» (0a3oBeiii ypoBeHb) (mamee — OPIT «Xumus»

(6a30BBIN YpOBEHB) a TaKXKe OPUEHTHUPOBAHA HA IieJIeBble IPUOPUTETHI, CHOPMYIUPOBAHHBIE B

(benepanbHOl paboyel NporpaMMe BOCIIUTAHHUS.

OcHOBY 1oX0J0B K pa3paborke padoueit nporpammsl COO 1o XUMHUH, K OMPEISIICHHUIO
oOmiell cTpaTeruu OOy4YeHHUs, BOCIIUTAHHUS W PAa3BUTHS, OOYUYAIOMIMXCS CPEICTBAMH Y4eOHOTO
npeamera «Xumus» s 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBWJIM KOHLIENTYaJlbHbIE
nonoxenus OI'OC COO o B3auMOOOYCIOBIEHHOCTH LeJIeH, COJEpXaHUsA, pe3yJbTaToOB
o0y4yeHHst ¥ TpeOOBaHMIA K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O INIPEIMETA «XUMMWS»

Xumuueckoe oOpa3oBaHUE, MOJIY4aeMO€ BBITYCKHMKAMHU CpPEAHEH ILIKOJbI, SBISETCA
HEOThEMJIEMOI 4acThI0 UX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPLIAIOLIUM TANIOM pPealn3aluy Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, IPUCYIIUX LEIOCTHONU cucTeMe
XUMHYECKOro oOpa3oBaHMsi OTH 1LIEHHOCTH KAacaloTCs I[IO3HAHUS 3aKOHOB MPUPOJBL,
(bopMHpOBaHUS MHUPO-BO33PEHUs] M OOLIEH KyJIbTYpbl YENIOBEKa, a TaKKe HKOJOTHUECKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/10pPOBBIO U MPUPOJHON cpene Peanusyercs xumudeckoe
oOpa3oBaHMe YydYalllUXCsl CpeOHEeHl IIKOJbl CpeACTBAMU Y4eOHOro mpeaMera «XHUMHUS,
CoJIep’)KaHuE U MOCTPOEHHE KOTOPOTO OIpeNEeHbl B MPOrpaMMe ¢ yUETOM criel-u(UKN HayKu
XUMHUH, € 3HaU€HUsI B TO3HAHUU IPUPOBI U B MATEPHATIbHON KHU3HH OOILECTBA, a TAKXKE C yUETOM
o0ImuX Lened M MPUHIUIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBbl CPEIHEro
obuiero oOpazoBanus B Poccuiickoit ®enepanuu Tak, Hampumep, npu (GOPMUPOBAHUU
coJiep)kaHusl mpeaMeTa «XUMUS» YUTEHbI CICAYIOLUE MOJOXKEHUS O CHeuu(UKe W 3HAUEHUU
HAYKU XUMUU:

e XuMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK WUIpaeT 0coOYI poJib B COBPEMEHHOM
[UBWIN3AIIUH, B CO3JaHUU HOBOI 0a3bl MaTepuanbHON KyabTypbl OHa BHOCUT CBOM BKJIAJ B
dopMHpOBaHHE PAlMOHATIBHOIO HAYYHOI'O MBILIUIEHUS, B  CO3JaHUE IEJIOCTHOTO
MpeJICTaBICHUs] 00 OKpYXalolleM MHpe Kak O €JMHCTBE MPUPOJbl M 4YeJIOBeKa, KOTOpOe
dbopMupyeTcs B XMMHUH Ha OCHOBE MOHMMAaHMsI BEIIECTBEHHOI'O COCTaBa OKPYXKArOIIero Mupa,
OCO3HAHMsI B3aUMOCBSI3M MEXKIYy CTPOEHHEM BEILECTB, MX CBOMCTBAMU U BO3MOXHBIMH

o0acTsIMu MMPUMCHCHUA



e TecHO B3aMMOJAEHUCTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMU, XUMHUsl CTajga HEOTHEMIIEMOU
YacTbIO MUPOBOW KYJIbTYpbl, HEOOXOAMMBIM YCIOBHUEM YCIEIIHOIO TPY/AA U KU3HHU KaXKA0I0
yieHa oOmiectBa CoBpeMEHHass XUMHS Kak HayKa CO3uJaTesibHas, KaKk HayKa BBICOKHMX
TEXHOJIOTUI HalpaBlieHa Ha peIIeHHEe TII00AJbHBIX MPOOJIEM YCTOHYMBOTO pa3BUTHSA
YeJI0OBEYECTBA — CBhIPHEBOM, SHEPreTUUYECKOH, NMUILEBOH, SKOJIOTHYECKOH 0e30MacHOCTH U
OXpaHsl 310POBbsI

B cootBercTBuM ¢ 06mumu nensimMu 1 npuHiunamMu COO comepikanue nmpeamera « X uMus»

(10—11 xmaccel, 0a30BBI ypOBEHb H3YYCHHs) OPHEHTHPOBAHO IPEUMYIIECTBEHHO Ha

OOIIEKY/IbTYpHYIO  IOJArOTOBKY OOydaroLIMXCsi, HEOOXOAMMYHO UM Ul  BbIpaOOTKH

MHUPOBO33PEHYECKUX OPUEHTUPOB, YCICIIHOTO BKIKYEHHUS B XXU3Hb COLUYMA, MPOAOJKECHUS

00pa30BaHMs B pa3IMYHbIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XMMHEH

CocraBisitoliuMHu  IipeaMeTa «XHUMHUS» SBISIOTCS 0a30Bble Kypchl — «Opranuueckas
xUMUs» 1 «OO011as 1 HeopraHuyeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPbIX
SBJISIIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HAHUM U3 00ILel XMMUN) U OpraHuyeckoi Xxumun @opMHUpOBaHUE JAHHOM CUCTEMBbI 3HAHUH IIpU

U3y4EHHH IIpeaMeTa 00eCIeUnBacT BO3MOKHOCTh PACCMOTPEHUsSI BCETO MHOI000pa3ysl BEIIECTB

Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUN XUMHUH

CrpykTypa conepkanus KypcoB — «Opranuueckas Xumusi» 1 «OO011as 1 HeopraHuyeckas
XUMHS» cPOpMUPOBaHA B MPOrpaMMe Ha OCHOBE CHCTEMHOIO MOJXOAa K M3YyYEHHIO Y4eOHOro
MaTepuaia U o0ycIOBJI€Ha UCTOPUUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUN Ha OMpPEeIEHHBIX
TEOPETUYECKUX YpOBHIX Tak, B Kypce OpraHM4ecKOoW XMMHM BEILIECTBA pacCMaTpUBAIOTCA Ha
YPOBHE KJIACCHYECKOM TEOPHH CTPOEHHUS OPraHMYECKUX COCIMHEHUM, a TaKKe Ha YpOBHE
CTEPEOXMMHUYECKHX M JJIEKTPOHHBIX TMpEACTaBIeHU o cTpoeHuH BemiecTB CBeneHus 00
M3y4aeMbIX B Kypce BEIIECTBAX JalOTCS B PAa3BUTUUM — OT YIVIEBOAOPOJOB JI0 CIOXKHBIX
OMOJOTNYECKH aKTUBHBIX COETMHEHUN B kypce opranndeckoil XuMHUH MOJTY4arOT pa3BUTHE
c(hopMHpPOBAHHBIE B OCHOBHOM IIIKOJIE MEPBOHAYAIbHBIE MPEICTABICHUSI O XUMHUYECKON CBA3H,
KJIacCU(UKALMOHHBIX MPH-3HAKAaX BELIECTB, 3aBUCMOCTH CBOMCTB BEILECTB OT UX CTPOCHHUS, O
XUMUYECKON pEeaKun

[Ton HOBBIM YIJIOM 3peHHUsl B IMpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBaeTCs
U3yYEHHBII B OCHOBHOM IIKOJI€ TEOpPETUYECKH MaTepuan M (PaKTOIOTHYECKHE CBEIEHUS O
BEIIECTBAaX M XMMHYECKON peakiuu Tak,, B 4aCTHOCTH, B Kypce «OOmias u He-opraHuveckas
XUMUS yYaIIUMCSl IPEA0CTaBISIETCS BO3MOKHOCTh OCO3HATh 3HAYEHHE MEPHOJUUYECKOr0 3aKOHA
C O0IIETEOPETUUECKUX U METOI0JIOTMUECKUX MO3ULUH, TITy0Ke MOHATh HICTOPUYECKOE U3MEHEHNE

(GyHKIHMI 9TOT0 3aKOHa — OT 0000IaroNIel 0 00BACHSIONIEH 1 MPOTHO3UPYIOIIEH



Enunas cucrema 3HaHUM O BOKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHHUH, a TAKKE 0 XMMUUYECKUX PEAKLMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jnononHsercas B Kypcax 10 wum 11 KiaccoB 3ieMeHTaMM COJEp)KaHUs, HMEIOIHUMU
KYJIbTYPOJIOTHUECKU M MPHUKIAAHON Xapakrep OTH 3HaHUS CIIOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XMMHHM C JIPYTMMHM HAayKa-MH, PacKpblBalOT €€ poJib B IIO3HABATEIIbHOW U
NPAaKTUYECKON JIEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHTAHHUIO YBAXKEHHSI K IIPOLIECCY
TBOPYECTBA B 00JIACTH TEOPUHM M MPAKTUUYECKUX MPUIOKEHUH XMMHUHU, TIOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIMIO U MPUMEHATH €€ ISl MOMOJIHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTAIBHBIX HCCIIENI0BATENbCKUX 3a1ad B menom coneprkanue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS U3yY€HUS! OPUEHTUPOBAHO Ha (POPMUPOBAHUE Y
yyalmxcs MHPOBO33PEHUECKON OCHOBBI JJisi MOHUMaHUS (PHIOCOPCKUX HIEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO M OPraHMYeCKOro Mupa, 00yCIOBICHHOCTh CBOWCTB
BELIECTB UX COCTABOM M CTPOEHUEM, I03HABAEMOCTb IIPU-POJAHBIX SBJICHUM MyTEM IKCIIEPUMEHTA
U PELICHHUS NPOTUBOPEUYUH MEXKIy HOBBHIMH (aKTaMH M TEOPETHUYECKUMH MPEIAIOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUU B PEUICHUH HKOJIOTMYECKUX MPOOJIEeM, a TaKxke mpodiieM cOepeskeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbsI, CO3/1aHUsI HOBBIX TEXHOJIOTUH U MaTEPHAJIOB.

B nutane peuenus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COLIMATIM3ALINN 00yYarOINXCs IPUHSATHIE
IPOrpaMMOii MOAXO0/IbI K OTPEIEIIEHUIO COJIEP’KaHuUs U TIOCTPOESHMSI ITPeIMETa IIPEyCMaTPUBAIOT
(dbopMHpOBaHUE y ydyallUXCs YHUBEPCAIbHBIX YU€OHBIX JEHCTBHA, UMEIOIINX 0a30BOE 3HAUEHUE
JUIS Pa3UYHBIX BHJIOB JESITEIbHOCTH: pELIeHHs NpoOseM, MOoUCKa, aHauu3a U o0paboTKu
uH(pOopMalii, HEOOXOAUMBIX JUIsl TPUOOPETEHUs OMNbITa MPAKTUYECKOM M UCCIIE0BATEIbCKOMN
JeSITeIbHOCTH, 3aHUMAIOIEel Ba)KHOE MECTO B TIO3HAHUU XUMHH.

HEJIN U 3AJAYU YYEBHOI'O IPEIMETA «XUMUSA»

B mnpaktuke mpenojaBaHMs XMMHMM KaKk B OCHOBHOM, TaK M B CpPEAHEH ILIKOJE, IpU
OTpe/IeNIEHUU COJAEPKATEIbHOM XapaKTepUCTUKH LeNed H3ydeHus NpeaMeTa HalpaBlIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAAMIIMOHHO MpPU3HAETCS (POPMHPOBAHME OCHOB XMUMHYECKOMN
HAaYKHU KaK 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHMS, TPAKTUYECKOH AeATEIbHOCTH YeIOBeKa 1 KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl C METOJUYECKON TOUKH 3pEHUs TaKOM MOIXOM K
OTIpeIeNIEHUIO 1IeJIeH N3YYeHUs TPeAMETa SBISETCS BIOJIHE ONPaBJIaHHBIM

CornacHO JaHHOW TOYKE 3pEHUS TJIaBHBIMU LEISIMH HU3y4YeHMs Npeamera «XUMHs» B
CpeaHel 1mKose Ha 0a30BOM YPOBHE SIBJISIOTCS:

e hopMupoBaHUE CUCTEMBl XUMUYECKUX 3HAHUHN KaK BaXHEHIIIEH COCTABIISIIOIIEH €CTECTBEHHO-
HAY4YHOH KapTHUHBI MUpPA, B OCHOBE KOTOPOH JIeXkKAaT KIFOUEBbIE MOHATHA, (PyHIaMEHTaIbHbIE

3aKOHbI W TCOPHU XHMHUH, OCBOCHHC A3bIKA HAYKH, YCBOCHHC W INOHHMAHUC CYHIHOCTU



JOCTYIHBIX OOOOLIEHUI MHPOBO33PEHUYECKOrO XapakTepa, O3HAKOMJICHHE C HCTOpPHEH HX
Pa3BUTHUSA U CTAaHOBJICHMUS;

e hopmupoBaHre W pa3BUTHE MPEICTaBICHHI O HAyYHBIX METOJax IIO3HAHUS BEIIECTB U
XUMHUYECKHX PeaKluil, HCOOXOAUMBIX JUIS IPHUOOPETEHUSI YMEHHI OPUEHTHPOBATHCS B MUPE
BEIIECTB M XMMHYECKUX SBICHUN, HMEIOIIMX MECTO B NPHUPOAE, B MPAKTHUUYECKOU H
MIOBCEHEBHOM KU3HU;

e pa3BUTHE YMEHHUI U CrIOCOOOB J1€ATEIbHOCTH, CBSI3aHHBIX C HAOMIOACHHEM M OOBSICHEHUEM
XUMHYECKOT0 SKCIIEPUMEHTA, COOIII0IEHUEM TIPaBUIl O€30MacHOro 0OpallleHus ¢ BeleCTBaMU
Hapsiny ¢ atuM copeprkarenbHas XapaKTEpPUCTHKA LEJIEW M 3a1ad U3Y4eHUS IIpeIMeTa B
[IporpaMme YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBMM C HOBBIMH IIPUOPUTETAMHU B
cucteme oo1ero cpeaHero oopasoanust CeroHs B MpenojaBaHuU XUMHUH B OOJIbIIEH CTEIEHU
oTnaércss  NpPEANoyYTeHHE  MPAKTUYECKOM ~ KOMIIOHEHTE  co-JAep)KaHusi  oOydeHus,
OpPUEHTUPOBAHHOM Ha MOJArOTOBKY BBIITYCKHHKA IIKOJIbI, BIAJCIOLUIEr0 HE HAOOPOM 3HAHUH, a
(yHKIIMOHAJIBHONW I'PAaMOTHOCTBIO, TO €CTh CIHOCOOAMHU M YMEHUSMHU aKTUBHOI'O IOJY4EHHUS
3HaHUI U IPUMEHEHUS UX B pEaIbHOM )KU3HU JJI PEIICHUS TPAKTUYECKUX 3a]1a4.

B 9710i1 cBs3U npu n3ydueHuu npeamera « XUuMus» TOMUHHUPYIOIIee 3HaUeHUe MPHoOpeTaoT
TaKue 1NN U 3a/1a4U, KaK:

e afanTanys o0y4yarouMxcs K YCIOBUSM JUHAMHYHO Pa3BUBAIOIIETOCS MUpPa, (OPMUPOBAHUE
MHTEJJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CaM00Opa3oBaHHIO, COTPYIHHYECTBY,
CaMOCTOSTEIIBHOMY IPHUHSITUIO TPAMOTHBIX PEIIECHUN B KOHKPETHBIX )KU3HECHHBIX CUTYyalUsX,
CBS3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

¢ hopmupoBaHue y 00y4aroIKXCs KIIFOUEBbIX HAaBBIKOB (KIHOYEBBIX KOMIIETEHIIU), HMEIOIINX
YHUBEpCAJIbHOE 3HaYEHUE Ul Pa3IMUHbIX BUAOB JESITEIBHOCTH: PEIICHUs MPpoOIeM, MOUCKa,
aHanmu3a 1 00paboTku MH(OpMaIK, HEOOXOAUMBIX /ISl IPUOOPETEHUS OMbITA JESITEIbHOCTH,
KOTOpasi 3aHMMAaeT BAXHOE MECTO B IO3HAHMM XMMHH, a TaKXKe U1 OLECHKH C IO3ULHN
HKOJIOTMYECKOI O€30MacHOCTH XapaKTepa BIMSHHS BEIIECTB U XMMHUYECKHX IPOLIECCOB Ha
OpraHU3M 4YeJIOBEKA U IIPUPOIHYIO CPENY;

e pa3BUTHE I103HABATEIbHBIX HMHTEPECOB, HWHTEUIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
00yYaroImuxcsi: CIIOCOOHOCTH CaMOCTOSATENBHO NPUOOpETaTh HOBBIE 3HAHUS 1O XMMHUU B
COOTBETCTBUM  C  JKM3HEHHBIMM  MOTPEOHOCTSIMHM,  HMCIOJb30BaTh  COBPEMEHHBIE
MH(OPMallMOHHBIE TEXHOJOTMM U1 TMOMCKAa M aHalin3a y4yeOHONW M Hay4dHO-NOMYJISPHOMN
MH(pOpPMallUU XUMUYECKOTO COAEepPHKAHMUS;

¢ hopmupoBaHre U pa3BUTHE y OOYYAIOMIMXCS ACCOLMATUBHOTO M JIOTUYECKOTO MBIILICHUS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOAWMBI, B

YaCTHOCTH, ITIPH TNJIAHUPOBAHUHN U IIPOBCACHUHN XUMHUYCCKOI'O SKCIICPUMCHTA,



® BOCITUTaHKE y 00y4Jaromuxcst YOe:K IEHHOCTH B TYMaHUCTUYECKOW HAPaBICHHOCTH XUMUH, €€

BXHOW POJM B PEUICHUH TIOOATBHBIX NpOOJeM palOHaIbHOTO MPHUPOIONOIL30BaHUS,

MOTIOJIHEHUSI SHEPTETUUECKUX PECYPCOB M COXPAHEHUS MPUPOJHOTO PaBHOBECHSI; OCO3HAHUS

HEOOXOMMOCTH OEpeXHOT0 OTHOIICHUS K TPHUPOAE M CBOEMY 3/0pPOBBIO, a TaKXke

NPUOOPETEHUsI OMNbITa KCIOJb30BAHUS MOJYYEHHBIX 3HAHWM JI NPUHATUS TPAMOTHBIX

pelIeHUi B CUTYaIUsIX, CBA3AHHBIX C XUMHUUYECKUMU SIBIICHUSIMU.

[lenmn w 3amaum W3ydeHHWs] mpenMera «XUMHS) TOIYYWIH TOIPOOHYH METOTUYECKYIO
MHTEpIpETaluio B pasnene nporpamMmbl «llnmaHupyemble pe3ysbTaTbl OCBOCHUS IPEIAMETA,
Onarogaps yemy oOecredyeHo 4€TKOe MpEeACTaBIEHHWE O TOM, KaKhe 3HAHUS U YMEHUS UMEIOT
IpsIMOE OTHOIICHUE K peau3alui KOHKPETHOH 1IeIH.

MECTO YYEBHOI'O IIPEIMETA «XUMMUS» B YYEBHOM IIJIAHE
B cucreme cpemnero obmero oOpa3oBaHHsS «XHUMHs», H3ydaeMmas Ha 0a30BOM ypOBHE,
npu3HaHa o0s3aTeNbHBIM Y4YEOHBIM MpPEIMETOM, BXOJSIIMM B COCTAaB IMpeIMETHOW olnactu
«EcrecTBeHHBIC HayKHW» YUeOHBIM MJIAHOM Ha €€ U3ydeHue OTBeACHO 68 y4eOHBbIX yacos, 1Mo 1
yacy B Hezeto B 10 u 11 kimaccax cOOTBETCTBEHHO.
COILEPKAHUE YYEBHOI'O NTIPEAMETA «XUMMWS»
10 KITACC. OPTAHUYECKAS XUMUA
TeopeTnueckre OCHOBbI OPraHUYeCKOW XUMHHU
[Ipeamer opraHnveckoil XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYEHUE B IOJYYCHHUH
HOBBIX BEILIECTB U MaTepuasoB Teopus cTpoeHus oprannueckux coennHenuid A M bytieposa, eé
OCHOBHBIE TOI0KeHUsS CTPYyKTYypHBIE (DOPMYJIBI OPraHUYECKUX BEIIECTB [ OMOJIOTHS, H30MEpHs
XuMH4YecKasi CBA3b B OPraHUYECKUX COCAMHEHUSX — OJIMHAPHBIE U KPaTHbIE CBA3U
[IpencraBnenue o kmaccupUKaluy OpraHUYECKHUX BemecTB HoMeHkIIaTypa opraHnueckux
COCTMHEHUH (CUCTEMATHYECKas ) U TPUBUATHHBIC HA3BAHUS BAXKHEUIIIUX MTPEICTABUTENCH KJIACCOB
OpTaHWYECKUX BEIIECTB
OKCIEepUMEHTAIbHbIE METO/bl U3YUEHHS BEIIECTB U UX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3llaMu OpraHWYeCKUX BEIECTB M MaTepuajaMi Ha UX OCHOBE;, MOJEIHPOBAHUE MOJEKYII
OpraHMYECKHUX BEIIeCTB; HaOJIOJeHHe U ONUCaHHe JEMOHCTPALIMOHHBIX OMNBITOB IO
MPEBPAIEHUIO OPTaHUYECKUX BEILECTB MPU HAarpeBaHUU (IJI1aBiIeHHEe, OOYTIMBaHUE U TOPEHHE)
YreBo1opoasl
AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHUM pal MeraH W 3TaH — mpocTeiline
MIPEACTABUTENH ATKAHOB: PU3MUECKIE U XUMUUYECKHUE CBOMCTBA (PEaKINK 3aMEIIEHUS U TOPEHUS ),

HaXO0XICHUEC B IPHUPOAC, MOJTYYCHUEC U IPUMCHCHHUC



AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psii DTUJIEH U MPONWIEH — MPOCTEUIINE
NPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHUMHUYECKHE CBOMCTBA (pEaKkIUH THIPUPOBAHUS,
raJIOr€HUPOBAHUS, THIPaTalluy, OKUCIICHUS U MOJIMMEPHU3aLliN ), TOJIyY€HUE U IPUMEHEHUE

Ankamuensl  byramuenl,3 u MetunOyramueHnl,3: cTpoeHHE, BOKHEUIINE XHUMHYCCKUE
cBOMcTBA (peakuus noauMmepusanun) IlonyuyeHne CHHTETHYECKOTO KaydyKa U pe3UHbI

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTMYECKUH psii ALETUIEH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUUECKUE CBOMCTBA
(peakuy ruIpupoOBaHus, ralOreHUPOBAHUS, TUAPATALMHU, TOPEHNUS ), [TOJyUYECHUE U IPUMEHEHUE

Apenbl benszon: cocrtaB, crpoeHue, (pu3MyecKHMe M XUMHMUYECKHE CBOMCTBA (peakLuu
raJlOreHUPOBaHUSI U HUTPOBAHHUA), MMOJYYECHHUE W MpUMEHEeHHe TOoayon: cocTaB, CTPOCHHE,
¢uznyecKkne U XUMUYECKUE CBOMCTBA (PEAaKI[MU raJIOTEHUPOBAHNS U HUTPOBAHUS) MOJIYyYEHUE U
npuMmeHeHne6 TokcuuHocTh apeHOB ['eHeTMueckas CB3b  MEXIY  YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMU K pa3IM4HbIM KJ1accaM

[TpupoaHble UCTOUYHUKHU YTIIEBONOPOIOB [IpUpoaHBIA ra3 W MOMyTHBIE HEQTSIHBIE Ta3bl
Hedtb u e€ npoucxoxnenne Criocodsl nepepabOTKH HEPTH: IEPETOHKA, KPEKUHT (TEPMUUECKUM,
KataiuTuueckuil), nuponus I[IpogykTel nepepa®oTkun HedTH, HMX IpUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY KaMeHHBIH yroJib U MPOYKTHI €ro HepepadoTKu

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
oOpa3lamu miactTMacc, KayuykoB M pe3uHbl; kouiekunu «He@ts» u «Yronby; MoaenupoBaHue
MOJIEKYJ YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX; TMPOBEJIEHHE MNPAKTUYECKOH paboThI:
MIOJIy4YEHUE ITUJIEHA U N3YYEHUE €T0 CBOWCTB

Pacuérnrie 3amaun

Bolunicnenuss Mo ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBa
MCXOJIHOTO BEIECTBA WIIM MPOTYKTa PEAKLMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WIH MTPOYKTOB PEAKIIMN)

Kucnoponconep:xaiiye opraHn4eckie coeIMHEHNs

[IpenenbHble OJHOATOMHBIE CIUPTHI METaHON M STaHON: CTPOEHHE, (PU3UYECKHE U
XUMHYECKHE CBOWCTBA (pEaKUUU C aKTHUBHBIMU METaJllIaMH, T'aJOT€HOBOJOPOAAMH, FOPEHUE),
IpUMEHEeHNEe BolopoiHbIe CBSA3M MEXly MOJIEKYIaMH CIUPTOB JleiicTBre METaHOIa ¥ ATaHOJIa Ha
OpraHu3M YeJoBeKa

MHoroaromMHble CHUPTHl ODTWICHIVIMKOIb M TIULEPUH: CTPOCHHE, (QU3NYECKUE U
XUMHYECKHE CBOMCTBA (B3aUMOAEUCTBHE CO IIEJIOYHBIMU METaJNIaMH, KAUeCTBEHHAs PEaKIIMsI Ha
MHOI0aTOMHBIE CIUPTHI) [leiicTBIE Ha OpraHu3M 4eI0BeEKa.

HpI/IMeHeHI/Ie TIIMOEPHUHA U OTUJICHT JIMKOJIA



®DeHouT: CTpOeHNEe MOJIEKYIIbI, (PU3NUecKre U XUMUYECKHUE CBOMCTBA TOKCHUYHOCTH (DeHOIa
[Tpumenenue penomna

Anprerupl U KeToHbl DopManbleruj, ameTanblIeruj]: CTPOeHHE, (QHU3UUECKUuEe U
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAaYECTBEHHBIC PEAKIIHH),
MOJIyYEHHUE U IPUMEHEHHE

AUEToH: cTpoeHue, (u3MUecKMe M XHUMHYECKHE CBOMCTBA (peakiuu OKUCICHUS U
BOCCTAHOBJIEHMSI ), IOJyUYEHUE U IPUMEHEHHE

OaHOOCHOBHBIE TpefeNibHbIe KapOOHOBbIE KHUCIOTHI MypaBbUHAs M YKCYCHasl KUCIIOTHI:
CTpoeHHe, pu3nvecKre 1 XUMUYEeCKUe CBOMCTBA (CBOICTBa, 001IMeE I KJlacca KUCIIOT, PeaKIus
TepuHKaNMK), TOTydeHue u mnpuMmeHeHne CTeapruHOBas W OJIGMHOBAsh KHCJIOTBI Kak
IIPEJICTABUTENN BBICIIMX KAPOOHOBBIX KUCIOT MblIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX
MoIolIEee AeCTBUE

CrnoxxHble >QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT ['MIpOnn3 ClIOXKHBIX 3(hUPOB
Kups! I'naponus xupos [Ipumenenue xupoB bronornyeckas posib )KUpPOB

VYTneBoasl: cocTaB, KJIaCCH(PHUKAIMS YrIeBOIOB (MOHO, T1 U monucaxapuisl) ['mokoza —
MPOCTEHIINKA MOHOCaXapua: OCOOGHHOCTH CTPOEHHS MOJEKYJbI, (PU3HMUECKHEe U XUMUYECKUE
cBoiicTBa (B3aumoeicteue ¢ ruapokcuaom menu(1l), okucnenne aMMuadHbIM PACTBOPOM OKCHJIA
cepebpa(l), BoccraHoBieHUE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHUE B MPUPOJE, MPUMEHEHHUE,
O6uonorudeckas posib @orocunre3 OpykTo3a Kak U30Mep TIIFOKO3bI

Caxapoza — ImpencTaBUTENb AWCAXapulOB, TUIAPOJIM3, HAXO0XKIECHUE B INPUPOJE U
IIPUMEHEHNE

Kpaxman u nemironosa kak npupoHbie noaumepbl CTpoeHne Kpaxmaina U HeJITH0I03bl

duznyeckue U XMMHUYECKHE CBOMCTBAa Kpaxmaya (THIpOJIM3, KaueCTBEHHAs peaklus ¢
HOJIOM).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KaueCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OkucieHne sTaHona okcuaoMm wmenu(ll)), MHOroaTroMHBIX
cnupToB (B3auMmojeiicTBue raunepuHa ¢ ruapokcunom meau(ll)), anprernnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpoxkcunom meau(Il), B3anmoaeiicTBie kpaxmania
C MOJIOM); IPOBEJICHUE NMPAKTUYECKOM paboThI: CBOIICTBA pacTBOpa YKCYCHOM KHCIIOTBI

Pacuérnrle 3amaun

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJINYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOTYKTOB PEAKIUH)

A3oTcoaepKale OpraHuIeCcKue COSTMHEHUS



AMuHBL. MeTHIaMUH W aHWUJIMH: COCTaB, CTPOCHHE, (PU3NYECKUE U XUMHYECKHE CBOMCTBA
(ropenue, B3aUMOJICHCTBUE C BOJAOU U KUCIOTAMU)

AMUHOKHCIIOTHI Kak aM()OTEepHBIE OpraHnyecKkue coennHeHnss Pu3ndyeckue 1 XuMUIeCKre
CBOICTBa aMHHOKHCIOT (Ha mpuMmepe rIHIKuHA) buonormuyeckoe 3Hau€HHE AMUHOKHUCIOT
IHenTnaer

benku kak npupoaHbIE BBICOKOMOJIEKYJISIpHBIE coeAuHEeHMs llepBuuHasi, BTOpU4YHAs U
TPETUYHAsl CTPYKTypa OeIKOB XUMHUECKUE CBOWCTBA OEIKOB: THAPOJIU3, JCHATypalusd,
KaueCTBEHHbBIE PEaKIMK Ha OEIKHU.

DKCrepUMEHTAIbHBIE METOJIbl U3YUEHHUs BEIIECTB M WX IpEeBpallleHuil: HaONIoJeHuEe U
ONMCAHHUE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEJNKOB IpPU HAarpeBaHUU, IIBETHBIC
peakiu OeIKOoB

BBICOKOMOIIEKYIIIpHBIE COEIMHEHMS

OCHOBHbIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUW: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIIEHb [TOJINMEPHU3ALIUH, CPEIHSS MOJIEKyIsipHas Macca OCHOBHBIE METObI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUN — MOJIMMEpHU3alus U MOJIMKOHIEH AU

[InactMaccel  (MONMMATWIICH,  MOJUMIPONHICH,  HOJUBUHWIXJIOPHA,  MOJUCTUPON).
HatypanbHblii 1 cuHTeTHYECKHE KaydyyKu (OyTaaueHOBBIN, XJIOPOMPEHOBBIM U HM30MPEHOBBIN).
Bosnokna: HaTypanpHbIE (XJIOMOK, IMIEPCTh, MIENK), HCKYCCTBEHHBIE (alleTaTHOE BOJOKHO,
BHCKO03a), CHHTETHUYECKHE (KallpOH U JIaBCaH). DKCIIEpUMEHTAIbHbIE METOIbl U3yUEHHS BEIIECTB
U UX IpeBpallleHUil: O3HaKOMJIEHHE C 00pa3laMH NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IJIACTMAcCC, KaydyyKoB. MeXNpeMETHbIE CBS3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MpH M3y4EeHUU opraHmdeckoil xumuu B 10 kmacce
OCYIIIECTBJISIETCSI 4Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHOHAYUHbIX MOHITHM, TaKk U
MIOHSITUM, ABJISIOLIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX NIPEIMETOB €CTECTBEHHOHAYYHOIO [IUKJIA

OO111e ecTecCTBEHHOHAYYHbIE IIOHATHS: SIBJICHUE, HAYYHBIH (aKT, THIIOTE3a, 3aKOH, TEOPHS,
aHaJIN3, CUHTE3, KiIaccu(uKalus, NEePUOAUYHOCTb, HAOIIOJCHHE, U3MEPEHHE, IKCIEPHUMEHT,
MOJIETUPOBaHUE

®usnka: MaTepus, SHEPIUs, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SJHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3MUYECKHe BEJIMYMHBI U €JUHULIBI MX
U3MEpEeHUS

buonorus: knerka, opranusMm, Omocdepa, oOMEH BemIeCTB B OpraHu3Mme, (OTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIE BeIlleCTBa (O€IKH, YTIeBObl, JKUPbI, (pepMEHTHI)

Feorpa(bml: MHHCPAJIbl, TOPHBIC TOPOJbI, ITOJIC3HBIC UCKOIIACMELIC, TOIIJIIMBO, PECYPCHI



TexHONOIrMA: NUIIEBBIE MPOLYKTHI, OCHOBBI PAllMOHATIBHOIO MUTAHUS, MOIOIUE CPEICTBA,
JIEKapCTBEHHBIE M1 KOCMETHUUYECKUE ITpenapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEJMETA
«XHUMMUSA» HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

@I'OC ycranaBnuBaeT TpeOOBaHUS K Pe3yiIbTaTaM OCBOCHHUS OO0YYArOIIUMUCS MPOrpaMM
cpeaHero od1iero o0pa3oBaHus (IMYHOCTHBIM, METAPEAMETHBIM U TPEIMETHBIM). Hayuno-
METOAMYECKOH OCHOBOM Al pa3pabOTKM IUIAHUPYEMBIX pPE3YyJbTaTOB OCBOEHUS IPOrpamMMm
cpeaHero o011ero oopa3oBaHusl SBIAETCS CUCTEMHO-ESATEIbHOCTHBIN OAXO/.

JIMYHOCTHBIE PE3VIJIBTATHI

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM MOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpeIMeTa « X MMM Ha YPOBHE CPEeHEro 0011ero o0pa3oBaHus BbIIEICHBI
CJIEIYIOIIHE COCTABIIAIOILNUE:

— OCO3HaHHE 00YYAIOIIUMHUCS POCCUHUCKON TPaXKTaHCKON UIACHTUYHOCTH — FOTOBHOCTHU K
CaMOPA3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEIEIICHHUIO;

— HaJIMYME MOTUBAIMU K 00yUYEHHUIO;

— LeJICHANPAaBJIEHHOE PA3BUTHE BHYTPEHHUX YOEKICHUI TMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUYECKUX TPAAULIUN Oa30BON HAYKH XUMUU;

— TOTOBHOCTb U CIIOCOOHOCTH 00Y4arOIUXCsl PYKOBOACTBOBATHCS B CBOEH J€STENbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, IPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0Opa3oBaHus;

— HaJM4Yue MPAaBOCO3HAHMS HKOJIOTMUYECKON KYIbTYPbl M CIIOCOOHOCTH CTAaBUThH L€ U
CTPOUTH JKU3HEHHBIE TJIaHbI

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHMS MpeIMeTa « X UMHSI» TOCTUTAIOTCS B €IMHCTBE YUeOHOMH
U BOCIHTATENbHOM JeATenbHOCTH OpraHu3anud B COOTBETCTBUM C T'yMAaHMCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
IpaXXAaHCKOro OO0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TPaBUJIAMU [OBEACHUS,
CHOCOOCTBYIOIIMMH TPOLIECCAaM CAMOIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOT'O CTAHOBIICHUS
JUYHOCTH 00YYaIOIINXCS

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakaloT cPOPMUPOBAHHOCTD
OTIbITa TO3HABATENILHOM U MPAKTUUECKON JESTEIbHOCTH 00YyUYaIOLIMXCs 10 pean3alluy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM YHUCIIE B YACTH:

1. I'paxx1aHCKOTrO BOCIIMTAHUS:

— OCO3HaHUS 00Y4YaIOIIUMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEHN, YBaKEHHS

K 3aKOHY M IIPaBOIOPSIKY;



— MpPEACTaBICHUS O COLMAJIbHBIX HOPMAax M MpaBMIIaAX MEKIUYHOCTHBIX OTHOILIEHHUI B
KOJUICKTHBE;

— TOTOBHOCTH K COBMECTHOW TBOPYECKOW EATEIHHOCTU TIPU CO3JaHUU YUEOHBIX
IPOEKTOB, pELICHUU Yy4eOHBIX U [I03HABATENbHBIX 3aJa4, BBINOJIHEHUH XUMHYECKHX
JKCIIEPUMEHTOB;

— CIIOCOOHOCTH TIOHUMAaTh M MPHHUMATh MOTHBBI, HAMEPECHHSI, JTOTHUKY U apTyMEHTBI
JIPYTHUX TIPU aHAIHU3E PA3TUYHBIX BUJIOB YICOHOU JIEATEIHHOCTH;

2. [TaTpnoTHYECKOr0 BOCIIUTAHUS:

— LIEHHOCTHOT'O OTHOILIEHUSI K UCTOPHYECKOMY W HAyYHOMY HACJEIUI0 OT€YECTBEHHOMN
XUMUH;

— YBaXEHUS K MPOIIECCY TBOPYECTBA B 00JACTH TEOPUU U MPAKTUICCKOTO IMPUMEHEHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIXKEHHUS HAYKU €CTh PEe3yNbTaT MJIUTEIbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAA YYEHBIX U IPAKTHKOB;

— WHTEepeca W IMO3HABATCIILHBIX MOTHUBOB B IOJIYYCHHH M TIOCICAYIONIEM aHAlIN3e
UH(OPMAIIUU O MTEPEIOBBIX JTOCTHKCHUSX COBPEMEHHON OTEYECTBCHHON XUMUU;

3. JlyXOBHO-HpPaBCTBEHHOT'O BOCITUTAHUSI:

— HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO MTOBECHHUS;

— CIIOCOOHOCTH OIICHWBATh CHUTYAaIlUH, CBSI3aHHBIC C XUMHUYCCKUMU SIBJICHUSIMH, W
NPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTHPYICh Ha MOPAITHHOH-PABCTBECHHBIC HOPMBI U
[IEHHOCTH;

— TOTOBHOCTH OIIEHUBATh CBOE MOBEJCHHE WM TMOCTYMKH CBOUX TOBapHINEH C MO3UIHIA
HPABCTBCHHBIX M ITPABOBBIX HOPM U OCO3HAHWE TIOCIICICTBUN ITUX MOCTYIIKOB;

4. ®opMUPOBaHHS KYIBTYPHI 3I0POBBSI:

— TMOHMMAaHUS IEHHOCTEH 370pOBOrO M 0Ee30MacHOTO 00pasza KHU3HU; HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

— CcOOMIOIeHUs TTpaBUJl OE30MacCHOTO OOpAIIeHHs C BEIIECTBAMHU B OBITY, MOBCEIHEBHON
YKU3HU U B TPYIOBOU JIEATEITHBHOCTH;

— TMOHUMAaHHS I[IEHHOCTH TMPaBWJI WHIUBUAYATHHOTO W KOJJICKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUSIX, YTPOKAOIIMX 3JOPOBBIO M KU3HU JIIOJICH; OCO3HAHUS TIOCIEACTBUN U
HENIPHUSTHS BPEIHBIX MPUBBIYCK (YITOTPEOICHUS AIKOTOJIsI, HAPKOTHKOB, KypeHHs );

5. TpyaoBoro BOCIMTaHUSA:

— KOMMYHHKATHBHOW KOMIETEHTHOCTH B Yy4e€0OHO-HCCIENOBATENbCKON NeATeIbHOCTH,
0OIIECTBEHHO TIOJIE3HOM, TBOPUECKOM M IPYTHX BUIAX JACSITEILHOCTH;

— YCTAaHOBKM Ha aKTHUBHOE Y4YacTHE B PEIICHUH NPAKTHUYSCKHUX 3a7ad COIMATHLHOMN

HAIpPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);



— HMHTEpeca K MPaKTUYECKOMY M3YyUYEeHHIO Mpodeccruil pa3auyHoro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

— YBQXKEHHUS K TPYIY, JIOJAM TPYyJla U pe3ysibTaTam TPYAOBOU JAeATEIbHOCTH;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHJIMBHAYaJIbHON TPAECKTOPHUH OOpa30BaHUA,
Oynymiei npodeccuu U peannzanui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB M MOTpeOHOCTEH 00IIIeCcTBa;

6. DKOJI0TNYSCKOI0 BOCITMTAHMS:

—  DKOJIOTUYECKH IIEJIE€COO0Pa3HOTO OTHOIICHHWS K TMPUPOJE, KaK HCTOYHUKY
CYIIECTBOBAHUS KM3HU HA 3eMJIE;

— TIOHMMaHUs TJIO0ATBHOTO  XapakTepa JKOJIOTUYECKUX  MPOOJeM,  BIHMSHHS
HKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIIBHON CPEJIbL;

— O0CO3HaHHA HEOOXOJMMOCTH WCIOJIb30BAaHUS JIOCTHIKEHUH XHWMHH JUIS PEIICHUS
BOIIPOCOB PAIlMOHAIBHOTO ITPUPOIOTIOIB30BaAHUS;

— aKTUBHOTO HEMPUSITHS EUCTBHUM, TPUHOCSIINUX BPE OKPYXKAIOIIEH MPUPOAHOU Cpelie,
YMEHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

— HaJIM4YMs PA3BUTOIO SKOJOTMYECKOTO MBIIIJIEHUS, SKOJOTUYECKOM KYJIbTYpbI, OINbITa
JEATETbHOCTH  SKOJOTUYECKOM HAMNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAILHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOSATH UACOIOTHH XeMoPoOuu;

7. LleHHOCTH Hay4YHOTO ITO3HAHUS:

— c(opMUPOBAaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIIECTBEHHOM MPAKTHUKH;

— TOHUMaHMs CIeNU(UKH XUMHHM KaK HayKd, OCO3HaHHUS €€ poiu B (HOpPMHUPOBAHHH
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU 1IETIOCTHOTO MPEACTaBICHHUSI 00 OKpYKaroIeM
MHpE KaK O €JUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH W
petieHuu mpo0IeM COXpaHeHHsT TPUPOTHOTO PABHOBECHS;

— y0exaEHHOCTH B 0COOOM 3HAUMMOCTH XMMHH JJIsSi COBPEMEHHOW IHMBHUIM3ALNU: B €€
TYMaHHUCTUYECKOW HAIPABICHHOCTH M Ba)KHON POJIM B CO3/IaHUM HOBOM 0a3bl MaTepuaIbHOU
KYJBTYPHbI, PEIICHUH TIT00aTbHBIX TTPOOJIEM YCTOMYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
OSHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
o0ecrevYeHny yCIOBU yCIENTHOTO TPYAa U SKOJIOTHYECKH KOMGOPTHOM KU3HU KaKIOTO 4ieHa
00111eCTBA;

— €CTeCTBEHHOHAYYHOW T'PaMOTHOCTH: TOHUMAaHHUS CYIIHOCTH METOJOB TIO3HAHUS,

HCIIOJIB3YEMbBIX B €CTCCTBCHHBLIX HAYKax, CIIOCOOHOCTH HMCIIOJIb30BAThH moJIydJa€MbIC 3HAHUA JIA



aHau3a U OOBSACHEHHMS SIBIICHUM OKpYXAIOLIEro MHpa M IPOMCXOIAIIMX B HEM H3MEHEHMIA;
yMEHHUS ie7aTh 000CHOBAHHbIE 3aKIIOUEHHSI HA OCHOBE HAYyYHBIX (DAKTOB M MMEIOIIUXCSI TAHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

— CIIOCOOHOCTH CaMOCTOATENBHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS JJs pPELICHUs
po0JIeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

— HMHTEepeca K MO3HAHUIO U UCCIIEI0BATEIbCKOM 1EATENbHOCTH;

— TOTOBHOCTH M CIOCOOHOCTH K HETPEphIBHOMY OOpa30BaHUIO M CAMOOOpPA30BaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

— HHTEpeca K OCOOCHHOCTSM Tpyda B pa3iMyHbIX cdepax mnpodeccHoHaTbHON
JeSITEIbBHOCTH

METAINPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaThl OCBOEHHUS YUEOHOro IpeaMeTra «XUMUs» Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT: 3HAYUMBIE IS (OPMHPOBAHUS MHUPOBO33PECHUS
00y4aroIuXCcsl MEXIMCUUIUIMHAPHBIE (MEXKIIPEAMETHbIE) 00IlI€HAayYHbIE IOHATHUS, OTPAXKAIOIINE
LIEJIOCTHOCTh HAy4YHOM KapTHHBI MUpa M CHELU(PHUKY METOJOB I03HAHMS, UCIOJIb3YyEeMbIX B
€CTECTBEHHbIX HayKaX (MaTepHsi, BELIECTBO, 3HEPrus, SIBIECHUE, MPOLECC, CUCTEMA, HAy4YHbIN
(dakT, NPUHLMKI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HUCCIIEJOBAHME, HAOJIIOJIEHUE,
W3MEPEHHE, HKCIIEPUMEHT W Jp ); YHUBEpPCAIbHBIC ydeOHbIE JeHCTBHS (ITO3HABATEJIbHBIC,
KOMMYHHUKAaTHBHbIE, DETYJISATHBHBIE), obOecnednBaroniye (opMupoBaHue (YHKIIMOHAIBHON
IPaMOTHOCTH UM COLMAIBHOM KOMIIETEHLMH OOYyYarolluXcs; CIIOCOOHOCTh OOy4aroImuxcs
MCIIOJIb30BaTh OCBOCHHBIE MEXAMCIUIITIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIE
yueOHbIe JeMCTBUS B IO3HABATEILHON U COLIMATIBbHON MPAKTHKE

MertanpeaqmMeTHble pe3ysbTaThl OTPAKAlOT OBJAJAEHUE YHUBEPCAIbHBIMH Y4EOHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU I€HCTBUSIMU

OBnaneHre yHUBEpCAIbHBIMU Y4EOHBIMH IT03HABATEIbHBIMU JEHCTBUSAMMU:

1. ba3oBbIMU JIOTHYECKUMH JIEHCTBUSIMMU:

— CaMOCTOSITEIbHO (HOPMYIUPOBATh M aKTYaJIM3MPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

— OIpenessaTh 1eNn JesTeNIbHOCTH, 3a/aBasi mapaMeTpbl U KPUTEPUU UX JTOCTHXKEHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEIbHOCTHU C MOCTAaBICHHBIMU 1ENISMU;

— HCIOJb30BaTh PU OCBOEHUU 3HAHUN MPHUEMBI JIOTHUECKOTO MBIIUIEHHUS] — BBIIEIATh
XapaKkTepHble NPHU3HAKK TIOHATHM W YyCTaHaBIMBAaTb UX B3aMMOCBA3b, HCIIOJIB30BAThH

COOTBETCTBYIOIINE MMOHATHUA JIA 00BSICHEHUS OTACJIBHBIX (1)aKTOB n SIBJIeHI/Iﬁ;



— BBIOMpaTh OCHOBaHMS M KPUTEPUM I KJIACCU(PUKALMKU BEIIECTB U XUMHUYECKUX
peakuuii;

— YCTAaHAaBJIMBATh IPUUYNHHO-CJIEACTBEHHBIE CBSI3U MEX]ly U3y4aeMbIMU SIBJICHUSIMU;

— CTPOMTbH JIOTUYECKHE DACCYXIEHUS (MHAYKTUBHBIC, IEAYKTUBHBIC, 10 AHAJIOIUN),
BBISIBJISATh 3aKOHOMEPHOCTH M NPOTUBOPEUHUS B PACCMATPUBAEMbIX SBJICHUAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

— IIPUMEHSTH B IPOLIECCE [TO3HAHUS, UCII0JIb3YyEMbIE B XMMHH CUMBOJINYECKUE (3HAKOBBIE)
MOJIeJU, IPe0OPa30BbIBATH MOIEIbHBIE IPEICTaBICHUS — XUMUYECKUI 3HAK (CUMBOJ) 2JIEMEHTA,
XUMHYecKass (opMmysa, ypaBHEHHE XUMHUYECKOM peakuuu -— TMpU pELIeHUH Y4eOHbIX
[I03HABATEJIbHBIX U IPAKTUUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbBIE MOJIETIbHBIC IPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX pEaKLUii;

2. ba30BbIMU HCCIIEAOBATEIBCKUMU ACHCTBUSMMU:

— BJIaZICTh OCHOBAMM METOJIOB HAYYHOI'O [TO3HAHUS BEIIECTB U XMMHUECKUX PEaKLUi;

— (QopmynupoBaTh IEeTM W 3aAaydl HMCCIECIOBAHMSA, HWCIOJIH30BATH MOCTABJICHHBIE W
CaMOCTOSITENILHO C(hOpMyITUPOBAaHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

— BJAJETh HABBIKAMM CAaMOCTOSITEJIBHOTO IUIAHUPOBAaHUSA M IIPOBEIEHUS YYEHHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0JaTh 32 XOJOM IPOLIECCa, CAMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (opMyaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

— MpUOOpeTaTh OMBIT YYEHUYECKOW HCCIIE0BATENbCKONM M MPOEKTHON JIeATENbHOCTH,
IPOSBIATE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3JIMUHbIX METOJO0B [T03HAHUS;

3. Ilpuémamu paboThl ¢ MH(OPMAITHEH:

— OpHUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HHPOpMAIUM (HAYyYHO-TOMYJspHAas
JauTepaTypa XMMHUYECKOIO COJEp:KaHMs, CIpaBOYHble TmocoOus, pecypcel HHTepHeta),
aHaATM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHUS, KPUTUIECKH OLICHUBATh
€€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

— (opMynupoBaTh 3aMpoCchl U MPUMEHATh PA3IUYHBIE METOJBI IPU MOUCKE U OTOOpE
nHpopMaIu, He0OXOAMMOM TSl BRITIOTHEHUS YI€OHBIX 3a7a9 ONPeIeIEHHOTO TUTIA;

— npuoOpeTaTh OMBIT UCHOIB30BAHUS HH(POPMAITMOHHO-KOMMYHHKATUBHBIX TE€XHOJIOTHH
Y Pa3JINYHBIX IOMCKOBBIX CHCTEM;

— CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAIbHYIO (GOpPMY MPEACTABICHUS HHPOPMAILUN

(cxembl, TpaduKH, JUarpamMmbl, TAOIHIIbI, PUCYHKH U T 1);



— HCHOJb30BATh HAaYYHBIM S3bIK B KayecTBE CpEACTBa IpU pPabOTe C XUMHUYECKOH
uHpoOpMaLuel: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUECKue W MaTeMaTW4yecKHhe) 3HaKu |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

— HUCIOJIb30BaTh U NIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HAIIISTHOCTH

OBnaneHne  yHUBEPCAIBHBIMM  KOMMYHHMKaTHUBHBIMHU JCHCTBHSMM:

— 3a/1aBaTh BOIIPOCHI I10 CYHIECTBY 00CYK/1aeMOI TEMbI B X0/I€ AUAJIOTA U/WIIH AUCKYCCHH,
BBICKA3bIBaTh HJIeH, (POPMYIHUPOBATh CBOU MPEIOKEHUS OTHOCUTEIIHHO  BBIIOJHEHUS
IIPEIUI0KEHHON 3a1a4H;

— BBICTYIIATh C IPE3EHTALMEN PE3YJIbTaTOB II03HABATEIBLHON EATENbHOCTH, IIOJTYYCHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIIEPUMEHTA, MPAKTHYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEUIECTB,
peanu3aluu y4eOHOro mnpoekta U (OpMYJIMpPOBATH BBIBOJBI 110 pPE3yJbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM yTEM COTIacOBaHMS TO3ULMI B X0/1€ 00CYXIeHUSI U 00MEHa MHEHHSIMU.

OBnazieHne yHUBEPCAIbHBIMU PErYISTUBHBIMU JEHCTBUSMMU:

— €CaMOCTOSTENbHO IUIAHUPOBATh U OCYLIECTBIIATH CBOIO [103HABATEIbHYIO JESATEIbHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEeO0OXOAMMOCTH KOPPEKTHPOBATh
npeylaraéMblii alrOpUTM JIEHCTBUN NPU BBINOJHEHUU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yYETOM HOJYyUYEHUsI HOBBIX 3HAaHUN O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

— OCYILECTBJISATh CaMOKOHTPOJb CBOEHM JEATEIbHOCTM HA OCHOBE CaMOAaHaIu3a WU
CaMOOLICHKHU.

MNPEJIMETHBIE PE3YJIBTATbBI

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS POTPaMMbl CPEHETO 00I1IeT0 00pa3oBaHMsI IO XUMUN
Ha 6a30BOM ypOBHE OPHEHTHUPOBAHBI Ha 0OeCIIeYeHUE TPENMYIIIECTBEHHO 00111e00pa30BaTeIbHON
U OOIIEKYIbTYpHON NOArOTOBKU oOyuatomuxcst OHM BKITIOYAIOT: clieluduyeckue i yaeOHoro
npeaMera «XUMHUS» HayyHble 3HAaHUSA, YMEHUS M CHOCOOBI JIEHCTBUH 1O OCBOEHHIO,
MHTEPIIPETAMU U IPeoOpa30BaHUIO 3HAHUM, BUBI I€ATEIbHOCTH 110 OJYyYEHUIO HOBOI'O 3HAHUS
U IPUMEHEHHUIO 3HaHUH B pa3IMUHBIX YUeOHBIX M pealIbHBIX )KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX
¢ XUMHeH B mporpaMMe npeaMeTHbIE pe3ybTaThl IPEICTABICHBI 110 TOAAM U3YYEHHUS.

MNPEAMETHBIE PE3YJIBTATHBI 11O KJIACCAM:

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUsS» OTpaXKaroT:

1) c(OpMHPOBAHHOCTD IIPEICTaBICHUI: 0 XUMHYECKON COCTaBJISIOLIEH
€CTECTBEHHOHAyYHOM KapTUHBI MHUpa, POJIM XUMUU B TO3HAHWUU SIBJICHUM TNpUPOABI, B

(GOpMUPOBAHUM MBIIUIEHUST W KYJIbTYpbl JUYHOCTH, €€ (YHKIUMOHAJIBLHOM TI'PaMOTHOCTH,



HEOO0XOAMMOM /17151 peIlIeHHsI IPAKTUYECKUX 3a]1a4 ¥ 9KOJIOTHYECKA OOOCHOBAHHOT'O OTHOILIEHUS K
CBOEMY 3JI0POBBIO M IPUPOJHOM CPEAE;

2) BlaJ€HUE CHCTEMOM XMMHYECKMX 3HAHUM, KOTOpas BKJIIOYAeT: OCHOBOIIOJATAIOINE
HNOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIBHOCT, XUMHUYECKasi CBsI3b, CTPYKTYpHas ¢opmyina (pa3BépHyTas u
COKpam€HHas), MOJIb, MOJIIpHas Macca, MOJIPHBIH 00bEM, YITIEPOAHBIM  CKElNeT,
(GyHKUIMOHANBHAS TPYIIA, paguKal, H30MEepusi, U30MEpbl, TOMOJOIMYECKHH psA, TOMOJOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpIKAIUE COCIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COSAMHEHUS ); TEOPUH U 3aKOHBI (TEOPUsI CTPOSHUS OPraHUYECKUX
BeuiectB A M bByriepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHHUSA, JIeXKAlllMe B OCHOBE IOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJIOTMUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYEeHUH U 0€30MaCHOM MCIOIb30BAHNYU BaKHEHIIMX OPraHUYECKUX BEILECTB B OBITY
U TIPAKTUYECKOM J1eATEIbHOCTH YEI0BEKa,

3) chOpMHPOBAaHHOCTb YMEHHMU BBISBISTH  XapaKTEpPHbIE TMPU3HAKK  TOHATHUH,
yCTaHaBJIMBaTh UX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IOHSATHUS NPU ONUCAHUU
COCTaBa, CTPOCHHUS U MPEBPAILIEHUI OPraHMYECKUX COEAMHEHUI;

4) chopMHUpOBaHHOCTH YMEHUH MCIOIB30BATh XUMHYECKYIO CUMBOJIMKY JJIS COCTABJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYJl OPraHUUYECKUX BEILLECTB
Y YpPaBHEHUI XUMHUYECKHX pEaKLUi; U3rOTaBIMBATH MOJEIN MOJIEKYJ OpPraHMYECKHX BEILECTB
JUISL AJUTFOCTPALIUU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHMUS;

5) cpopMUPOBAaHHOCTb yMEHHUH  yCTAHaBIMBaThb IPUHAMIEKHOCTD  HM3YYECHHBIX
OpPraHMYECKHUX BEIIECTB II0 HMX COCTaBy M CTPOCHHIO K ONpPENeNEHHOMY KilacCy/rpymme
COeMHEHUH (YIIIeBOIOPO/Ibl, KUCIOPO U a30TCOAePKAIIE COSMHEHUS, BHICOKOMOJIEKYIISIPHbIE
COEIMHEHUs); JaBaTh MM Ha3BaHUs Mo cucrematnuyeckoi HomeHknarype (IUPAC), a takxke
IPUBOJIUTH TPUBUAIbHbIE HA3BaHMs OTHEIbHBIX OPraHUYECKHUX BEIIECTB (STUJIEH, MPOIMMJIEH,
aleTUJIEH, STWICHIVIUKOJb, TJIMUEPUH, (QeHoJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsl KUCJIOTa, CTEApUHOBAsl KUCIIOTa, TJII0K03a, (QpyKTO3a,
KpaxmaJl, LeJUTF0JI03a, TIUIHH);

6) chopMHpPOBAaHHOCTh YMEHHMS ONpPEAENATh BHUJIbI XMMHUYECKON CBSI3M B OPraHHMYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

7) cOpMHPOBAHHOCTh YMEHUS MPUMEHSTDH MOJIOKEHHUSI TEOPUU CTPOEHUS OPraHUYECKUX
BemecTB A M BbytiepoBa /s 00BsICHEHUS! 3aBUCUMOCTH CBOWMCTB BEILECTB OT MX COCTaBa U

CTPOCHU; 3aKOH COXPAHCHUA MaCChl BEUICCTB;



8) chopMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE, PU3NUECKHE
Y XMMHYECKHUE CBOMCTBA TUITMYHBIX IIPEACTABUTEIIEH pa3INUHBIX KJIACCOB OPraHUYECKUX BEILIECTB
(MeraH, 3TaH, 3TUJIEH, IPOIUJICH, alleTHIIeH, OyTaauen1,3, metunOyraauen1,3, 6eH307, METaHOII,
9TaHOJI, STHJIEHIJIMKOJb, TIMLEPHUH, (DEeHOJ, alleTanbIerns, MypaBbUHas U YKCYCHasi KMCIIOTHI,
[JII0KO03a, KpaxMmall, LeJUII0JI03a, AMUHOYKCYCHasi KMCJIOTa); WJUIIOCTPUPOBATh I'€HETHUYECKYIO
CBSA3b MEXJY HUMM YPAaBHEHUSIMU COOTBETCTBYIOIUX XMMHMUECKUX PEAKLUI C UCIOIb30BAaHUEM
CTPYKTYPHBIX (OPMYIT;

9) chopMUPOBAaHHOCTH YMEHHS XapaKTepU30BaTb HUCTOYHUKU YIIIEBOJOPOIHOIO ChIPbS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CHOCOOBI HUX TEPEPadOTKU U MPAKTHYECKOE IMPUMEHEHUE
MPOJYKTOB TIEpepabOTKH;

10) chopmupoBaHHOCTh YMEHUN HPOBOAMTH BBIYUCICHHS 110 XUMUYECKUM YpaBHEHHSIM
(mMacchl, 00bEMa, KOJTMYECTBA MCXOJHOTO BELIECTBA MITH IIPOAYKTa PEAKLIMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOT'O M3 UCXOHBIX BELIECTB MM MPOIYKTOB PEAKLIUN);

11) cpopmupoBaHHOCTH yMEHHUI BiIaJETh CUCTEMOM 3HAHUNH 00 OCHOBHBIX METOAAX
HAy4YHOTO [MO3HAHUS, UCIOJIb3YEMbIX B XUMHUH NPU U3YyYEHUH BEILECTB U XUMUYECKUX SBJICHUI
(HabmoJeHMe, M3MEpeHHe, HKCIEPUMEHT, MOJEIMPOBAHUE), HCIOIb30BATh CHUCTEMHBIE
XMMHUYECKHE 3HAHUS JUIs IPUHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsIX, CBSI3aHHbBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

12) cdopMupoBaHHOCTh YMEHUI cOOIIOAATh MpaBuia MOJb30BaHUS XUMHUECKON oCy10i
U J1JaOOpaTOPHBIM 000PYAOBaHUEM,

a TaKXke IpaBuja OOpallleHUs] C BEIIeCTBAMH B COOTBETCTBUU C HHCTPYKLHUSMHU I10
BBITNIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

13) chopMupOoBaHHOCTH YMEHHUI MJIAHUPOBATh U BBIMOIHATH XUMHUECKUNA IKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB MPU HArpeBaHWH, MOJIYYECHHE ITUICHA U U3YYEHHUE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIINN OPIraHUYECKUX BEIIECTB, I€HATYpaLus OSJIKOB ITPHU HarpeBaHHH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBUH C ITPaBUIIaAMU TEXHUKHU O€30MaCHOCTH ITPH 0OpaIieHuu
C BEILIeCTBaMH U J1a0OpPaTOpHBIM 00OPYJOBaHHMEM, MPEACTABIATH PE3YJbTaThl XMMHUYECKOTO
JKCIIepUMeHTa B (OpME 3aluCH YPaBHEHUI COOTBETCTBYIOIIMX peakiuil U (opMyIHpOBaTh
BBIBOJIbI HA OCHOBE THX PE3YyJIbTaTOB;

14) cpopmMupoBaHHOCTh YMEHUI KPUTHUECKH aHAIU3UPOBATh XUMUUYECKYIO HH(OPMALIUIO,
MoJIydyaeMyto 13 pa3Hbix ucrounukos (CMU, UntepHeT u ap);

15) chopmupoBaHHOCTH YMEHUH COOMIOAATH MpaBHJAa SKOJOTHYECKU IEJIECO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATETLHOCTH B LENSAX COXPAHEHHS CBOEro 370pOBbsS U
OKpY’Karollled MPUPOIHON cpenbl; 0CO3HABATh OMACHOCTh BO3JCHCTBHS Ha >KMBBIE OPTaHU3MBbI

OnpeAeN€HHbIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cMbica nokaszatens [IJIK, mosicHaTe Ha



npuMepax crnocoObl YMEHBUICHHUS U MPEJOTBPAICHHS UX BPEAHOIO BO3JIEHCTBUS HA OpraHU3M

YEJI0BEKa,;

16) i 00yyarommxcsi ¢ OrpaHUYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBbSI: YMEHHE TPUMEHSTh

3HaHUA 00 OCHOBHBIX JOCTYIIHBIX ME€TOJaXx IMO3HaHH BEIIECTB U XUMHWUYCCKHUX HBHCHHﬁ;

17) mns cnenblx M cnabOBUIMMIMX OOYYAIOUIUMXCS: YMEHHE HCIIOJIb30BaTh pelibeHO

TOUYECUHYIO CUCTeMY 0003HaueHu# JI bpaiiist 11t 3armucu XuMHIecKux Gopmy

TEMATHYECKOE INTAHUPOBAHUE

10 KJJACC
KoanuyecTBO Yyacon
HauMeHoBaHue
Ne pA3IEIOB U Tem KonTpoub IpakTu JyiekTpoHHBIE (UM (pOBLIE)
n/n HporpamMmbi Bcero HbIEe qyecKHne o0pa3oBaTeJibHbIE pecypchl
padoThbl padoThI

Pa3nea 1. Teopernueckue

OCHOBDBI OpFaHI/I‘JCCKOﬁ XUMHUH

[Ipenmer
OPTAfHHCCiOH bubmuoreka [JOK
xumuu. Teopust .
11 MITIECKOrO 1 0 0 https://lesson.academy-
’ content.myschool.edu.ru/04/10
CTPOCHUS
OpraHUYECKUX
COCJIMHECHU I
Wroro no pazneny 1
Pa3nes 2. Yruesogopoasl
[Ipenenbubie bubnuotexa [JOK
2.1 YTJI€BOJOPOAbI- 3 0 0 https://lesson.academy-
aJKaHBI content.myschool.edu.ru/04/10
HenpenensHeie
YIJIEBOAOPO/IBI: bubnmnoreka [JOK
2.2 AJIKEHBI, 4 0 0 https://lesson.academy-
aJIKaIuCHBI, content.myschool.edu.ru/04/10
AJIKUHBI
ApomMarudeckue bubmmorera [TOK
2.3 IJ)'IGBO ODOLLLL 3 0 0 https://lesson.academy-
yr FOPOL content.myschool.edu.ru/04/10
[Ipuponusie
HMCTOYHUKHU bubnmoreka [JOK
2.4 YTII€BOJI0PO- 2 1 0 https://lesson.academy-
OB U UX content.myschool.edu.ru/04/10
nepepaboTka
Uroro no pazgeny 12
Pasznea 3. Kucaoponaconepskamue opranndeckie coeJuHHEHUst
bu6mmorexa [IOK
3.1 Cnuptel. Genon 4 0 0 https://lesson.academy-

content.myschool.edu.ru/04/10
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AJNLIErnuaml.

KanGOHOBLLC bu6mmoreka [IOK
3.2 KHEHOTH 5 0 0 https://lesson.academy-
) content.myschool.edu.ru/04/10
CrnoxHble 3(upbl
bubmuoreka [JOK
33 VYrieBo bt 3 1 0 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazneny 12

Pa3znen 4. A30Tc0uepmamne OpPraHn4eCKue COCINHCHU A

AMUHBL. bubmuoreka [JOK
4.1 AMVHOKHCIIOTEL. 6 1 1 https://lesson.academy-
Benkn content.myschool.edu.ru/04/10
Uroro no pazgeny 6

Paspnen S. BeicOkoMOJIeKYIsIpHBIE COCAUHEHHUSA

ILnacTmacchr. bubmmorexa LOK
5.1 Kayayku. BosokHa 3 0 1 https://lesson.academy-
' content.myschool.edu.ru/04/10
Hroro no pazgeny 3
OBIIEE KOJIMYECTBO
YACOB IIO 34 0 0

[TPOTPAMME
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