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HNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma 1o XMMuU Ha YpOBHE CpelHEro obiero oopa3oBanus pazpadoTaHa
Ha ocHoBe DexnepanbHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
Oenepanuny, TpeOOBaHUNM K pe3yabTaTaM OCBOeHMs (enepaipHOM  00pazoBaTeNbHON
nporpamMmMbl cpeanero obmero oopazoanusa(P@OIl COO), mpencraBneHHbIX B DepepanbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Kouuenmum npenonaBanus
yuebHOro mpenMera «XuMHS» B 00pa3oBaTeNbHbIX opraHusanusx Poccuiickoit deneparum,
pean3yIoMX OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XuMHA Ha YPOBHE YINIYOJIEHHOTO M3y4YEHHMsS 3aHUMAaeT BaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOTro o0Opa3oBanus yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaym3dyeMoe B YCIOBUAX AU(PPEPSHIUPOBAHHOTO, MTPOMUIBLHOTO OOY4YeHHS, MPU3BAHO
obecrieunTh 00IIE00pa30BaTEIbHYI0O U OOIIEKYIBTYPHYIO MOJITOTOBKY BBIMTYCKHUKOB IIKOJBI,
HEOOXOIUMYIO Ul aJanTalud UX K ObICTPO MEHSIOLIMMCS YCIOBUSIM KU3HM B COLIMYME, a
TakKe Ui MPOJOJKeHHs OoOydeHuss B opraHuzanusx npodeccuoHanbHOro o0pa3oBaHUs, B
KOTOPBIX XUMHS ABJISETCS OJHOW U3 MPUOPUTETHBIX JTUCIIUILINH.

B mporpamme mo XMMUM Ha3zHayeHHE IMpeaMeTa «XHUMHUS» MOJy4aeT MOAPOOHYIO
MHTEPIIPETALlMI0 B COOTBETCTBUU C OCHOBomojarapmumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepKAHMsI, Pe3yIbTaTOB 00yUeHHs U TPeOOBaHHI K YPOBHIO
NOJATOTOBKU BBITYCKHUKOB. CBHUAETEILCTBOM TOMY SIBIISIFOTCSL CJEIYIOLIME BBINOIHIEMbIE
POrpaMMOii 0 XUMUHU (YHKITUH:

J MH(OPMaLIMOHHO-METOMYECKAsl, pean3alus KOTOpoi 00ecreuynBaeT Moly4eHue
IPEJICTAaBICHUS O LIENSAX, COJAEp)KaHUM, OOIIel cTpaTeruu OO0y4yeHHs, BOCHUTAHUS U Pa3BUTHS
00yJaroImuxcst CpeICTBAMU PEIMETA, U3Yy4aeMOro B PaMKax KOHKPETHOTO MpOohuIs;

J OpraHM3al[MOHHO-TNIAHUPYIOIIas, KOTOpas IpeaycMaTpuBaeT OIpe/eIeHHE:
IOPUHIUIIOB CTPYKTYPUPOBAaHUS M IOCIEAOBATEIbHOCTH M3Y4YeHUs Yy4eOHOro Marepuana,
KOJIMUECTBEHHBIX M KAa4ECTBEHHBIX €ro XapaKTEpUCTUK; IOAXOJ0B K (OPMHUPOBAHUIO
coJiepKaTeNbHON OCHOBBI KOHTPOJISI M OLIEHKH 00pa30BaTeNbHBIX JOCTIKEHHH o0yJaromuxcs B
paMKax UTOrOBOM aTTecTalui B popMe eTMHOT0 roCyAapCTBEHHOTO 3K3aMeHa 110 XUMUHU.

[Tporpamma asst yriyOnEHHOTO U3YUYEHUS] XUMHH:

J YCTaHABJIMBAaE€T WHBAPHUAHTHOE TMPEAMETHOE COJIep)KaHue, o0sA3aTebHOE IS
M3Y4YEeHHSd B paMKaxXx OTAENbHbIX Npoduiel, MpeaycMaTpuUBaeT paclpelneieHue |
CTPYKTYPHUPOBAHHUE €0 IO KJaccaM, OCHOBHBIM COJIepKaTeIbHBIM JTMHUAM/pa3iesaM Kypca;

J TaéT MpUMEpPHOE pachpesesieHne Y4eOHOTO BpEMEHHU, PEeKOMEHAYEMOTO JUIs
U3YYEHHUS OT/EIbHBIX TEM;

o npejiaraeT IpUMEPHYIO TOCIE0BATEIbHOCTh U3YUYEeHHUsI yUeOHOro mMarepuaia ¢
y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3EH;

J Ta€T METOAMYECKYI0 WHTEpIpeTaluio Ieled W 3ajJady M3ydyeHUs IpeaMeTra Ha
yriayOln€HHOM YpOBHE C Y4Y€TOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CPEIHEro O0OIIero
o0pa3oBaHUs, COJAEPKATENbHOW XapaKTePUCTUKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
OCHOBHOM 00pa3oBaTeNbHONW TPOrpaMMbl cpeaHero oOmero oOpa3oBaHusl (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX ), @ TAKXKe C YUETOM OCHOBHBIX BHJIOB y4€OHO-TI03HABATEIbHBIX
JIEHCTBHUI 00YyYaroIerocs Mo OCBOCHUIO COACPIKaHUS MPEMETA.

I[lo BcemM Ha3BaHHBIM MO3ULMUAM B IporpaMMe IO XUMHUM IPEIyCMOTPEHA
MIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha YypOBHE OCHOBHOTO 00Imero ooOpa3oBaHus. 3a
npeneinaMu  yCTaHOBJICHHOM TMPOTrpaMMON IO XUMHUHU  00s3aTENbHON  (MHBApHAHTHOW)
COCTaBIISIIOLIEH coliepikaHus y4eOHOTro mpeamMeTra « XUMHs» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpA €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask JOJIKHA ONPEAEIATHCSA B COOTBETCTBUM C HAIPABIECHUEM
KOHKPETHOTO PO OOyICHHS.



B cootBerctBuM ¢ KoHuentyaabHbIMH mosiokeHUAMH PI'OC COO o HazHaueHUH
peaMeToB 0a30BOT0 M yriay0iaEHHOTO ypoBHEH B cucTemMe au¢depeHIIMPOBAaHHOTO O0YYCHHS Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealn3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOIIMM J3TallOoM IMOJYYEeHUS XHUMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccuoHaibHOro oopasosanus. B 31oii csa3u
U3Y4YEHHUE IIpeAMeTa «XUMHUS» OPUEHTUPOBAHO IPEUMYIIECTBEHHO Ha pacUIMpEeHue u
yrayOieHne TEOPeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYaroIIMXCs, BbIOpaBIIMX
ornpenenéHHbId Mpopmib 00yueHHs, B TOM YUCIE C NEPCHEKTHBON MOCIECAYIOLIETO MOIydeHHUs
XUMHUYECKOro 00pa3oBaHus B opraHu3anusx rnpodeccuonansHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO kK TmulaHUpPyeMBIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHOIl MPOrpaMMbl CpeHEro oO0IIero oO0pa3oBaHUs H3YYEHHE MpeaMeTra «XHUMUs»
OpPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIIUTAHUS U COLIMATILHOTO Pa3BUTHS 00Yy4arOIIUXCH,
Ha GOPMUPOBAHUE Y HUX OOIIEMHTEIUICKTYAIbHBIX YMEHHUM, YMEHHUI pallioHaIN3auu Yy4eOHOTO
Tpyna W  O00OOMEHHBIX CIMOCOOOB  ACSATENBHOCTH, HWMEIOIMIUX  MEXKIUCIUILUIMHAPHBIM,
HAAMPEIMETHBIN XapaKTep.

CocTaBigomIUMU NpeaMeTa «XHUMHUs» Ha YPOBHE YINIYOJEHHOTO M3YYEHHUS SIBISIIOTCS
yrayOnénnele Kypeol — «Opranuueckas xumus» u «OOmas u Heopranudeckas xumus». [Ipu
OTIpeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alMy COJCpPKAHUS ITUX KYpCOB B
nporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeruss ®I'OC COO o paznuuusx 6a30BOro u
yriayO0nE€HHOrO ypOBHEM U3yUEHUS MpEeaMETa.

OcHoBy coaepkaHusi KypcoB «Opranuyeckas xumus» u «OOmas U HeopraHudeckas
XUMUS» COCTABIIET COBOKYIHOCTh NMPEAMETHBIX 3HAHUM M YMEHHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIEIIEHHOE TEOPETHYECKOE
JIOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OonbIIUi  00BEM
¢axTonornueckoro marepuaia. Tak, Ha yriayOn€HHOM YpOBHE M3Yy4eHUs MpeaMeTa oOecrieueHa
BO3MO)XHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMa 3HAHUW O XHUMHUYECKUX DJIEMEHTaxX U
CBOMCTBaX UX COEJUHEHUH HAa OCHOBE PACIIMPEHHs U YIIIyOJCHHs MPEACTaBICHUH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS pEaKlUi, pacCMaTPUBAEMBbIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. M3yueHne nepuoauueckoro 3aKkoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKMX  3JEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHSIETCS C
TOYKHM 3pPEHHS] PHEPreTHUECKUX W3MEHEHUN Npu e€ 00pa3oBaHUU U pa3pyLICHUH, a TaKXe C
TOYKHM 3peHHs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUd JOMOJIHIETCS
(dbopMUpOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIECCaX U IEKTPOJIN3€E PacIlIaBOB
U PAcTBOPOB BEIECTB. B Kypce oOpraHMuYeckod XMMHMM IpU PACCMOTPEHHUU pPEaKLMOHHON
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00e BHUMaHue BOIpocaM 00 AJIEKTPOHHBIX 3 dekTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peaklui.

Oco0oe 3HaueHue UMEET TO, YTO Ha COJIepKaHHEe KypCOB XMMHH YriayONIEHHOTO YPOBHS
U3y4eHHs Ui KJIacCOB oOIpenenéHHoro mnpoduis (raaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOMOJHEHHH K o01Iel cucTeMe MpeIMEeTHBIX 3HaHHUI) OKa3bIBalOT BIUSHUE CMEXHbBIE
npeaMmersl. Tak, HampuMmep, B COAEpP)KaHUM TMpeAMeTa s KJIacCOB XHMHUKO-(PH3UYECKOTro
npoduist 60BINIOE 3HAYEHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuasa mo oOmeld XUMUU.
[Ipy w3yueHuwm mnpeaMeTa B JaHHOM Cilydae akLUEHT OyJeT cheliaH Ha OOIIHOCTh METOJIOB
MO3HAHMs, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HMKE: aTOMHO-MOJICKYJISIpHAsI TEOpUs
(MonexynsipHas Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MacChl W OSHEPrHH, 3aKOHbI
TEPMOJMHAMUKH, 3JICKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEILIECTB U IPYToE.

B TO ’Xe Bpems B coiepKaHHU TpenMeTa A KJIACCOB XHMHUKO-OHMOJOTHYECKOTO
npoduns OonblIui yAeNbHBI Bec OyneT HMMeTh opraHuueckas xumus. B stom ciydae
NPEOCTABISAETCS BO3MOXKHOCTb Ui 0ojiee OOCTOSTENBHOTO PAacCMOTPEHHMS XHUMHYECKOU
OpraHM3aly KJIETKH KaKk OMOJIOrMYECKO CHUCTEMbI, B COCTaB KOTOPOW BXOIST, K MPUMEPY,



TaKHe CTPYKTYPHBIE KOMITOHEHTBI, KaK JIUMUIbI, OCIKH, YIJIeBOJbl, HYKJICHHOBBIC KHCIOTHI U
apyrue. [lpm 3TOM 3HaHMS O COCTaBe M CBOWCTBAX IIPEICTABUTENIEd OCHOBHBIX KJIACCOB
OpPTaHMYECKUX BEIIECTB CIIy’)KaT OCHOBOMW JUISI M3y4eHUsS CYIIHOCTU IMPOIECCOB (POTOCHHTE3A,
JbIXaHHUS], TUILEBAPEHUS.

B mnane ¢dopMupoBaHHS OCHOB HAYYHOT'O MHPOBO33PECHHS, OCBOCHHS OOIIEHAYYHBIX
METO/I0B MIO3HAHHUA U OIbITA MPAKTHUECKOTO IPUMEHEHUSI HAYUHBIX 3HAHUN U3y4YEHUE MpeaMeTa
«Xumus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO HAa MEXKIPEIMETHBIX CBS3SX C y4eOHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obnacteit «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«Matemaruka 1 uHpopMaTuka» 1 «PycCKuil sI3bIK U JINTEPATYpay.

[Ipu u3ydenun ydyeOHOro mpenMera «XuUMHs» Ha yriIyOJIEHHOM ypOBHE TakXKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3amadeit
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd (OpPMUPOBAaHHE OCHOB HAyKM XHMHHM KakK 00JIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKOW JEATEIIbBHOCTH YEJIIOBEKa W OJHOr0 W3
KOMIIOHEHTOB MHUPOBOW KyNbTyphl. Pemienue 3Toil 3amaun Ha yriayOJa€HHOM YpPOBHE M3y4YeHUs
MpeaMETa MPEANOJaracT peaanu3aluio TaKuX LeJIer, Kak:

. dbopMupoBaHHe  TPEACTABICHUN: O  MaTepuaibHOM  E€AMHCTBE  MHUDA,
3aKOHOMEPHOCTAX U TI03HABAEMOCTH SIBIIGHUM TMPUPOJBI, O MECT€é XHUMHUU B CHCTEME
€CTECTBEHHBIX HAyK U €€ Bedyllel polii B 00eCIeYeHUH YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA!
B PEIICHUU MPOOJIEM 3KOJOTUYECKON, YHEPTreTHUSCKON U MUIICBON O€30TaCHOCTH, B Pa3BUTUHU
MEJUIIMHBI, CO3/IaHMM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECICYCHUU
paloHAIBHOTO TMPUPOIONIONB30BaHMs, B (POPMUPOBAHUN MHUPOBO33PEHUS M OOIIEH KYyIbTYphI
YEJIOBEeKa, a TaKXEe DJKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
IIPUPOJHON Cpene;

. OCBOCHHME CHCTEMbl 3HAHUWM, JIEKAIIUX B OCHOBE XMMHUYECKOW COCTaBIISIOLIECH
€CTeCTBEHHO-HAyYHOU KapTHHBI MHUpa: PyHIaMEHTAIBHBIX MOHATUH, 3aKOHOB U TEOPUN XUMHH,
COBPEMEHHBIX MPEJCTABICHUNA O CTPOCHHUH BEIECTBAa HA PAa3HBIX YPOBHSIX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HaIMOJIEKYJIIPHOM, O TEPMOJIUHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSX
MPOTEKAHUsI XUMHUYECKUX PEaKIUid, O XUMHYECKOM DPaBHOBECHH, pPAaCTBOpaxX M JUCIEPCHBIX
cUCTeMax, 00 OOIIMX HAYYHBIX MPUHIIUIAX XUMHUECKOTO MPOU3BOJCTBA;

. dbopMHupoBaHKEe y O0Y4YaIOIMMUXCA OCO3HAHHOTO MOHMMAHHS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XHMHUUYECKHX 3HAHUH NJisi OOBSICHEHHs KJIIOYEBBIX HJIEH U MPOOJIEeM COBPEMEHHOMN
XUMHUH, A7 OOBSICHEHUS U TPOTHO3UPOBAHUS SBIICHUH, WMEIONIUX €CTECTBEHHO-HAYYHYIO
MPUPOJTY; TPAMOTHOTO PEIICHHS MPOOJIeM, CBI3aHHBIX ¢ XMMHEH, MPOTHO3UPOBAHUS, aHATN3a U
OIICHKH C TIO3MIIMIA KOJIOTUYECKON O€30MacHOCTH MOCIEACTBUI OBITOBOI M MPOU3BOACTBEHHOMN
JEATETLHOCTH YEJIOBEKAa, CBS3aHHONW C XWMHUYECKMM TPOU3BOACTBOM, HCIIOJIB30BAHUEM |
nepepaboTKOM BEIIECTB;

. yrayOJieHWe TPEICTaBICHU O HAYYHBIX METOAaX TMO3HAHUs, HEOOXOIUMBIX IS
npuoOpeTeHusI yMEHUH OPUEHTUPOBATHCSA B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX SIBJICHUH,
MMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKOU 1€ATEbHOCTH U TTOBCEHEBHOM JKU3HU.

B mane peanuzanuu mepBOOYEPEAHBIX BOCIUTATEIBHBIX U PA3BUBAIOIMNX (DYHKIIHI
[EJIOCTHOW CHCTEMBI CpEIHEro oO0Iero oO0pa3oBaHUS MpPU H3YUYEHUH MpeaMera «XuUMUs» Ha
yrIyOJIEHHOM YpOBHE 0COOYIO aKTyaJbHOCTh TPHOOPETAIOT TAKUE LIETH U 3a]]a4H, KaK:

. BOCIIUTaHHE YOSXKIEHHOCTH B TIO3HABAEMOCTHU SIBICHUU MPHUPOJBI, YBAKEHUS K
MPOIIECCY TBOPYECTBA B OOJACTH TEOPETUUYECKUX W TMPUKIAJHBIX HUCCIEIOBAHMNA B XHUMUH,
dbopMUpOBaHHE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

. pa3BUTHE MOTUBAIMHU K OOYyUEHUIO W TIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO
¥ CAMOBOCIIMTAHHIO HA OCHOBE YCBOCHUS O0OIIEUETIOBEUECKUX [ICHHOCTEH;
o pa3BUTHE II03HABATEIBHBIX WHTEPECOB, HWHTEIUICKTYaJbHBIX M TBOPYECKHX

crocoOHOCTeN  oOydaronuxcsi, (GOpMHUpPOBAHWE Y HHUX CO3HATEIBHOTO OTHOIICHHS K
caMOOOpa3oBaHWI0O W HENPEepPHIBHOMY  OOpa3OBaHHIO  KaK  YCIOBHIO  YCIEIIHOW



poecCHOHANFHOM W OOIIECTBEHHOUN NEATEIBHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U TIOTPEOHOCTH B 3J0POBOM 00pa3e KU3HHU;

o dbopMUpOBaHNE YMEHHI M HABBIKOB PA3yMHOI'O MPHUPOIOIOIB30BAHUS, PA3BUTHE
9KOJIOTUYECKON KYJIbTYphl, NPUOOpPETEHHE OIbITa OOIIECTBEHHO-TIOJIE3HOW HAKOJIOTUYECKOM
JESTEIIbHOCTH.

OO1miee YnCIIo 4acoB, MPEAYCMOTPEHHBIX JUIS M3YYCHUSI XMMHU Ha YTIIyOJIGHHOM YPOBHE
cpenHero obmero obpaszoBanusi, cocrabiser 204 gaco: B 10 kmacce — 102 gaca (3 yaca B
Henenmo), B 11 kimacce — 102 gaca (3 yaca B HEZIemo).

COJEP)KAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKASA XUMUA
TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

IIpenmer W 3HaueHHWE OPraHUYECKOM XUMHM, NPEICTAaBICHHE O MHOrooopasuu
OPraHUYEeCKUX COCTUHECHUM.

DJNEeKTPOHHOE CTPOEHHE aTroMa YIJepoJia: OCHOBHOE M BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoaa. XMMUYecKasl CBSI3b B OPraHMYECKUX COEIUHEHMSIX.
Tunbsl rubpuau3anuyn aTOMHBIX opOHuTanel yriaeponaa. MexaHu3Mbl 00pa30oBaHUsl KOBaJIEHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTAJIeH, G- U
n-cBsi3u. OnuHapHas, ABOMHAs M TpoilHas cBs3b. CrnocoObl pa3pbiBa CBsi3ed B MOJIEKYJax
opranuyeckux BeuecTs. [lonsTHe 0 cBOOOAHOM panuKaie, Hykjaeopuie U 3JIeKTpodue.

Teopust crpoeHust opraHudeckux coenuHeHudt A.M. byrtiepoBa u coBpeMeHHbIE
IIPEJICTABJICHUS] O CTPYKTYPE MOJIEKYJ. 3HAUEHNUE TEOPUU CTPOEHUSI OPraHUYECKUX COEIMHEHUM.
MonekynsipHble U CTpYKTypHbIe (Qopmyibl. CTpykTypHble (OpPMYJbl pa3IWYHBIX BHJIOB:
pa3BEépHyTas, COKpalll€HHas, cKeneTHas. M3omepus. Buasl wu3oMepuu: CTpYyKTypHas,
IPOCTPAHCTBEHHAsA. JJEKTPOHHBIE A(P(GEKThl B MOJIEKYJaX OpPraHMYECKUX COEAMHEHUN
(MHIYKTUBHBIA U ME30MEPHBINA d3PPEKTHI).

[IpenacraBnenne o  kimaccuukanMu  OpraHUYECKUX  BemiecTB.  [loHsaTtHe o
¢bynkunoHanpHOM — rpymme. ['omosorus. 'omonormdeckue  psapl.  CucremaTuueckas
HoMeHKkiatypa opranundeckux coenuHeHuil (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTAEIBHBIX
IIPEJICTaBUTENIEH.

OcobeHHoct M KjlacCU(pUKalus  OpraHMdyeckux  peakuuil.  OKUCIUTETBHO-
BOCCTAHOBUTENBHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

DKcriepuMeHTaIbHbIE METO/IbI M3YUEHUS BEIIECTB U UX MPEBPAICHUI: 03HAaKOMJIEHHE C
o0pa3liaMu OpraHMYECKUX BEIECTB M MaTepualaMd Ha MX OCHOBE, OMBITHI 110 IMPEBPAIIECHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBiIeHHe, OOYyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBAaHUE MOJENIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

YriaeBoaopoabl.

Anxansl. ['oMonoruueckuii paa ankaHoB, oOmmias ¢Gopmysia, HOMEHKIATypa U U30MEpHs.
ONEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB, Sp -TMOpUIU3alusi aTOMHBIX
opbutaneit yrnepoja, 6-cBs3b. GU3NUECKUE CBOMCTBA AIKAHOB.

XUMHYecKHe CBOWCTBA aJIKAHOB: PeaKIMK 3aMEelleHuUs, U30MEepU3aliH, JeTUIPUPOBaHMS,
LIUKIU3aluy, THpOJIN3a, KpeKuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupoae. CriocoObl MoMy4eHNs U IPUMEHEHUE aJIKaHOB.

[uxnoankansl. O0mas Gopmyia, HOMeHKIaTypa u uzomepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOMCTB MabIX (IMKJIONPOINAH, HHUKIOOYyTaH) M OOBIUHBIX (LMKIOMEHTAaH,
LIUKJIOreKCaH) HUKIoaikaHoB. CrocoObl MOMyYeHUs U IPUMEHEHUE LIUKIIOAIKAHOB.

Anxensl. ['oMonoruueckuit paa ankeHoB, o01as Gopmysa, HOMEHKIATypa. DJIEKTPOHHOE
U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ aJKEHOB, Sp -TMOpHAM3aLUs aTOMHBIX OpOHTanIen
yriaepoaa, 6- u n-cBsizu. CTpyKTypHas U reoMerpuyieckas (1uc-tpaHc-) nzomepus. Gusndeckue



CBOMCTBa aJKEHOB. XWMHMUYECKHE CBOWMCTBA: PEAKUUHM IPUCOCIAUHEHUS, 3aMELICHUS B O-
MOJIOKEHUE TNpU JBOMHON CBs3M, NOJMMepHU3auuu U okucieHus. lIpaBmio MapkoBHUKOBA.
KauecTBeHHBIE peakiiu Ha ABOWHYIO CBsi3b. CIIOCOOBI MOYYCHUS U IPUMEHEHHUE AJIKCHOB.

Anxaguennl.  Knaccudukauums — ankagueHoB — (CONpsDKEHHBIE,  M30JUPOBaHHBIE,
kymyaupoganuvie). (OCOOCHHOCTH  DJIGKTPOHHOTO CTPOCHUS M XHMHYECKUX CBOHCTB
CONPSDKEHHBIX JHEHOB, 1,2- u 1,4-npucoenunenue. [lomumepuszanus CONpsKEHHBIX JTHUECHOB.
CriocoObI MOTy4eHHs ¥ TPUMEHEHUE aJIKaIUCHOB.

Anxunbl. ['oMonornyeckuil psij ankuHOB, oOmas ¢popMyiia, HOMEHKIATypa U U30MEpPHSL.
DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ AJIKHHOB, SP-THOPUAM3AINS aTOMHBIX
opbutaneit yrimepona. dusmyeckue CBOMCTBA aTKHMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
MPUCOCIUHECHHUS], TUMEPU3ALMN U TPUMEPHU3aLUU, OKUCIeHUsl. KuCIoTHbIE CBOICTBA aJIKHMHOB,
UMEIOLINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBeHHBbIE peaklMHu Ha TPOMHYIO CBsA3b. CrocoObl
MOJIYYCHUS U IPUMEHEHUE AIKUHOB.

ApoMaTtudeckue yrieBoJoponbl (apeHsl). l'omMonmormyeckuii psa  apeHoB, oOmas
dbopmysa, HOMEHKIIATypa U U30MEPHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIBI
Oenszona. dusznyuecKkue CBOWCTBA apeHOB. XUMHUYECKHE CBOMCTBa O€H30Ja U €ro TOMOJIOTOB:
peakiuu 3aMelieHusi B OCH30JIbHOM KOJbIE U YIVICBOJOPOJHOM paJuKalie, peakinu
NPUCOEANHEHUS, OKHCIeHHe TomoloroB OeH3ona. IIpencraBieHue 00 OpHEHTHUPYIOIIEM
JNEUCTBUM 3aMecTuTeNiel B OEH30JbHOM KOJIbLIE Ha TMPUMEpPe aJKWIbHBIX pPaJIUKaJIOB,
KapOOKCUIIbHOM, THAPOKCHIBHON, aMMHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOUCTB cTupoia. [lomumepuszanus ctuposa. CriocoObl MOTydYeHUs] U TPUMEHEHNE
apOMATHUYECKHUX YIJIEBOJOPOIOB.

[Ipupoansiit ra3. Ilonyraele HedTsAHbIE ra3bl. Hedth u €€ npoucxoxaenue. KameHnslit
yroib ¥ TPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(pTHU: MEeperoHka, KPEeKHHT
(TepMHUECKH, KaTaTUTHYECKUi), pugopMuHr, nupoius. [Ipoaykrsr nepepaboTku HedTH, UX
MPUMEHEHNE B TPOMBIIIIICHHOCTH U B OBITY.

['eneTnveckas CBSI3b MEXKIY Pa3IMYHBIMH KJIaCCaMU yTIIEBOJAOPOJIOB.

DNEKTPOHHOE CTPOEHHUE TaJOT€HIPOU3BOJHBIX YIIEBOAOPOAOB. Peakiuu 3aMenieHus
rajoreHa Ha THUJIPOKCOTPYITY, HUTPOTPYIIlY, IHAHOTPYIIy, amMuHOTrpymnmy. JleiicTBue Ha
rajoreHnpou3BOAHbBIE BOJAHOIO UM  CIOMPTOBOTO pacTBopa wiénouyu. B3ammopeiicTBue
JTUTAIOTCHAIIKAHOB C MarHhueM W IUHKOM. [loHSATHE O MeTayuI0OpraHuYecKHX COCAMHEHUSX.
Hcnonp30BaHre TallOTEHIIPOM3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHKE M TpPU CHUHTE3E
OpTraHUYECKHUX BEIIECTB.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB W HMX MPEBpAIllCHHI: H3ydeHUe
(GU3MYECKUX  CBOWCTB  YyIJIEBOAOPONOB  (pPacTBOPUMOCTBH),  KAYECTBEHHBIX  PEAKIUHN
YIIEBOIOPOAOB Pa3UYHBIX KIAcCOB (0OeclBeunBaHWE OPOMHOM WIIM MOJHOW BOJIBI, pacTBOpa
nepMaHTaHaTa Kajius, B3aWMOJCHCTBHE alleTWICHAa ¢ aMMHA4YHBIM pPacTBOPOM OKCHJA
cepebpa(l)), xauecTBeHHOE OOHApYXEHHE yriepoJa W BOJOpOJa B OPraHWYECKUX BEIIECTBAX,
MOJIyYeHUE OSTUJICHA W HM3YUYCHHE €ro CBOWMCTB, O3HAKOMIIEHHE C KoJutekiusmu «HedpTs» u
«Yromp», ¢ oOpa3lamMu TIIacTMAacC, Kay4yKOB U PE3WHBI, MOJCIUPOBAHHE MOJICKYI
YTJIEBOJIOPOOB M TaJIOTEHITPON3BOHBIX YTIEBOAOPOIOB.

Kucaopoacoaep:kamme oprannyeckue coe{nHeHHs.

[Ipenenbabie omHOATOMHBIE CrUPTHL. CTpoeHWe MOJeKya (Ha TpUMEpe MeTaHoja |
sTanona). ['omonornyeckuit psia, obmias popmyina, H30Mepus, HOMEHKJIATypa U KIacCU(PUKAIIUS.
®u3nyeckue CBOWCTBA MPEAEIbHBIX OJHOATOMHBIX CHUPTOB. BOJOpPOIHBIE CBSI3M MEXIY
MOJIEKYJIaMH ~ CIHUPTOB. XHMMHYECKHE CBOMCTBA: pEAKIMU 3aMEIIECHUs, JEeTUAPATALNH,
OKHCJIEHUs, B3aUMOJECICTBIE C OPrAaHMYECKUMU U HEOPTAaHUYECKUMU KucinoTaMu. KauecTBeHHas
peakuus Ha OJIHOATOMHbIE CHUPTHI. [[eficTBUE 3TaHONAa MU METAaHOJIA HAa OPraHu3M YeJIOBEKa.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Tpocteie 3upsl, HOMeHKIaTypa 1 H3oMepusi. OcoOeHHOCTH (PU3NIECKUX U XUMUIECKHIX
CBOMCTB.



MHOroaroMHble COUPTHl — 3TUIEHTIIUKONb U MIHIEpUH. DU3HUECKUE M XUMHYECKUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJECUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHbIe ciupThl. [IpeacraBieHue o MexaHusme
peakuil HykJ1eopuIbHOrO 3amenienus. JleiictBue Ha opranusM yenoBeka. CrocoObl MoydeHus
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3AUMHOE BIUSHUE THIPOKCOTPYIINBI M OEH30JIBHOTO Spa.
Ousnueckue cpoiictBa (henoma. OCOOEHHOCTH XMMHYECKHX CBOMCTB (enona. KayecTBeHHBIC
peakuuu Ha ¢eHosn. ToxcnyHOCTh ¢eHonma. CrnocoObl MOJydyeHHUS W TMPUMEHEHHE (eHoIa.
®enonpopManbaeTUAHAS CMOJIA.

KapOonumnbpHble coeAMHEHHUS — albJErHAbl W KETOHBI. DJEKTPOHHOE CTPOCHHE
KapOOHWJIBHOW TPyMIbl. ['OMOIIOTHYECKUE PSAIbl ANBJIETHIOB M KETOHOB, oOmas Qopmyina,
n3oMepuss M HoMeHkJarypa. dusmyeckue CBOMCTBA albJErMIOB M KETOHOB. XHMHUYECKHE
CBOMCTBAa aQJIbJICTUJOB W KETOHOB: peakuuu mnpucoeanHeHuss. OKUCICHUE aJbICTUJIOB,
KaueCTBEHHbIE peaklMHu Ha anpierufpl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHI0B U
KETOHOB.

OAHOOCHOBHBIE TpefeNbHble KapOOHOBbIE KUCIOTH. OCOOCHHOCTH CTPOCHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. (DHU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIe CBSI3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCJIOT. XMMUYECKHE CBOMCTBA: KHUCJIOTHBIE CBOMCTBA, pPEaKIHs STEpUPUKAIMH, PEAKIUU C
y4acTUEM YTIIEBOJOPOAHOro pagukana. OCOOEHHOCTH CBOWMCTB MypaBbUHOUM KHUCTOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEMpeleIbHbIX U apOMaTHYECKHX KapOOHOBBIX KHCIOT, AUKApPOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KHUCIOT. [IpeacraBurenu BBICIIMX KapOOHOBBIX KHCJOT:
CTeapuHOBAas, MATbMUTUHOBAS, OJICUHOBAs, JUHONE8As, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxusie 3¢upsl. ['omonorudeckuii psa, odmas ¢hopmyna, U30Mepus © HOMEHKJIATYpa.
Du3nyecKnue 1 XUMAYECKHE CBOMCTBA: THIPOJIN3 B KUCIION U IEJTOYHOU Cpelie.

Kupsl. Ctpoenue, puznyecKue U XMMHYECKHE CBOWCTBA KHUPOB: THAPOIU3 B KUCIOU U
iesI09HoM cpene. OCOOEHHOCTH CBOMCTB KHPOB, CONECPKAIINX OCTATKH HEMPEIETbHBIX KHUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MpbL14 KaK COJIM BBICIIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHE.

OO6miass xapakTepucTuka yrieBojoB. Kraccudukamusi yriaeBogoB (MOHO-, OU- H
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYyKTO3a, rajakrosa, pubo3a, Iae30Kchpudo3a.
dusnyeckue CBOMCTBA M HaxoxiaeHue B npupone. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
TJIFOKO3BI:  PEAKIMM C y4aCcTHEM CIHPTOBBIX MW  aJbJACTHIHON TPYI, CIOUPTOBOE U
MOJIOUHOKHCIOE OpoxeHue. [IpuMeHeHUE TIIOKO3bI, €€ 3HaueHHWE B JKHU3HENEATEIHbHOCTH
opranu3ma. Jlucaxapuupl: caxapo3a, MajbTO3a M JIaKTO3a. BoccTanaBimBaromme |
HEBOCCTaHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapujaoB. HaxoxxneHue B mpupoje u
npumeHenue. [lomucaxapumbl: Kpaxmaj, TJIMKOTEH W Iesutrosio3a. CTpoeHne MaKpOMOJICKYIT
KpaxMmaia, TJIMKOT€Ha U IeJUTtoyio3bl. (Du3nueckre CBOMCTBA Kpaxmalla M UEJUIIOJIO3BI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIW3, KAaYECTBEHHAs PEakKIus C HOJAOM. XHUMHYECKHE
CBOICTBA IEIITIOI03bI: THAPOIIN3, MOTydeHHe d3(PpUpoB 1emTton03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

DKCnepuMEHTAIbHbBIE METO/Abl U3YUEHHUS! BEIIECTB M MX IPEBPAIICHUI: pacTBOPUMOCTh
pa3IMYHBIX CHOUPTOB B BOJE, B3aWMOJECHCTBHE AITAHOJIA C HATPUEM, OKHCIEHUE 3THIIOBOTO
CIIUPTa B AJBJETHJ Ha PACKAIEHHOM MEAHOM NPOBOJIOKE, OKHUCJIEHUE HTUIIOBOTO CIHPTA
JUXPOMATOM Kayius (BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEpUaIoB), KAUECTBEHHbIE PeaklUy Ha
anpaerunsl (¢ ruapokcuaom auammuncepeodpa(l) u ruapoxcunom meau(1l)), peakuus raumnepruHa
¢ ruapokcuaoM Meau(Il), xumudeckne cBoCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBIE
pacTBopa riaoko3bl ¢ runpokcuaom meau(ll), BzaumonelcTBue Kpaxmana ¢ HOJOM, PEIICHHE



AKCIIEPUMEHTAIBHBIX 337124 10 TeMaM «CIupThl U peHOobD», «KapOoHoBbIe KUCTOThI. CII0XKHbBIE
3upbI».
A3oTcoaepxkaniye opraHuyeckne coeANHeHusl.

AMUHBI — OpraHMyeckue Npou3BOJHbIE amMmuaka. Kiaccupukanuss amMHHOB:
annpaTUUeCKue U apoMaTUYEeCKHe; NePBUYHbIC, BTOPUYHBIC U TpeTHuHble. CTPOCHUE MOJIEKYII,
oOmast ¢opmyina, u3omMepus, HOMEHKIaTypa U (pu3nveckre CBOWCTBA. XUMHUYECKOE CBOICTBa
anrn(aTUUECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACWUCTBHE MEPBUUHBIX
aMUHOB C a30TUCTOMN KUCI0TOK. CONIM aJIKUIaMMOHMSL.

AHUIMH — MpPEACTaBUTENb AaMHHOB apoMaTudeckoro psjga. CTpoeHue aHUIIMHA.
B3aumHoe BiusHHE TPYII aTOMOB B MoJjieKysie aHuinHa. OcoOEHHOCTH XMMUYECKUX CBOMCTB
anwivHa. KauecTBeHHble peakuun Ha aHWwiMH. CnocoObl MONy4YeHHS M IPUMEHEHUE
anudarnyeckux aMuHOB. [lonyuenne anunuHa U3 HUTpoOEH30a.

Amvunokucinotel. Homenknatypa u  u3zomepusi. OTaenbHbIE NPEACTABUTEIH  O-
AMUHOKUCIIOT: TJIMIMH, anaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIIOT. XUMUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIus IOJIMKOHICHCAIHH,
o0Opa3oBaHue NMENTUAHOMN CBs3H. buonornueckoe 3HaueHne aMUHOKHUCIOT. CHHTE3 M THIPOJIH3
HENTHI0B.

benku xak npupoansie monuMepsl. [lepBuuHas, BTOpHYHAs W TPETHYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peaklUuu Ha
OenKu.

DKcrepuMEHTAIbHbIE METOJbl U3yYEHHUS BELIECTB M UX IPEBPALICHUN: pacTBOPEHUE
0enkoB B BoOJie, JeHATypalus OEIKOB MPH HarpeBaHHH, [IBETHBIE PEAKIMH Ha OEJKU, pelieHue
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KalUe OPTraHWYEeCKUEe COCAUHEHUS» U
«Pacno3HaBaHNe OPraHMYECKUX COCTUHEHUI.

BbicokomoniekyisipHble cOeJUHEHH.

OCHOBHBIE MOHATHS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MOoJIeKyaspHass macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHNN — OJIMMEPU3ALIUS U MOJTUKOHAECHCAIUS.

[TonumepHsbie MaTepUabl. [Tnactmaccel (monu3THIIEH, TIOJIUITPOTIUJIEH,
MOJIMBUHUIIXJIOPU/I, MOJIMCTHPOII, MOJIMMETHUIIMETAKPUIIAT, MOJIMKapOOHATHI,
nosaudTHIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

DnacToMephl: HATypalbHBIH KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, N30IPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BosiokHa: HaTypasibHBIE (XJIOIMOK, IIEpCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tomumepsl  crenuanbHOrO  HazHaueHus (TedaoH, KeBiap, AIIEKTPOIPOBOAIINE
MOJIUMEPBI, OMOpa3yiaraéMble MOJTUMEpHI).

OKCIepUMEHTAJIBHBIE METO/BI U3YUEHUS BEUIECTB U UX NPEBPAIICHUN: 03HAKOMIIEHHUE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, Kay4dyyKoB, peELIEeHHE
AKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «Pacrno3HaBaHue MIaCTMACC U BOJIOKOHY.

Pacuértnrie 3amaun.

Haxoxaenne MonekyIsipHOd (OpMysbl OpPraHHYECKOTo COEJMHEHHUS I10 MAacCOBBIM
JOJIIM ~ DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXKJIEHUE MOJIEKYISIpHOH (QopMyIIbl
OpPraHUYeCKOTo COeIMHEHHS 10 Macce (00bEMY) MPOAYKTOB CTOPAHUs, 10 KOJMYECTBY BEIIECTBA
(macce, 00bEMY) MPOAYKTOB PEAKIIMHM W/MJIW MCXOIHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpPHOM
(GopMyNbl OPraHMYECKOro BEIIECTBA HAa OCHOBE €ro XMMHMYECKHMX CBOWCTB WJIHM CHOCOOOB
MOJTyYEHUs, OTIpe/ieJICHHE JOJIU BhIX0/1a MPOAYKTa PEAKI[MH OT TEOPETUYECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBS3U.

Peanuzanus MexnpeIMEeTHBIX CBS3EH MPU U3YYCHUHU OpraHudeckord xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaKk U
MOHSTHUN, IPUHATHIX B OTJENbHBIX PEJAMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.



OOmue ecrecTBEHHO-HAYyYHbIC TOHSTHS: SBIICHUE, HAYyYHBIH (DaKT, THIIOTE3a, TEOPUS,
3aKOH, aHaJIU3, CHHTE3, KiIacCUpUKaAIus, HAOIIOJACHUE, M3MEPEHHE, SKCIIEPUMEHT, MOJIEINb,
MOJICTTUPOBAHUE.

@dusnka: marepus, aToM, JJIEKTPOH, IPOTOH, HEHUTPOH, MOJIEKYJa, SHEPreTHUYCCKHIM
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEITMUYUHBI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHS, Macca.

Buonorus: xierka, opranusmM, sKocuctema, ouocdepa, MeTabOIN3M, HACIEICTBEHHOCTH,
aBTOTPO(HBIA U TETepOTPO(HBIA THUIT TUTaHUA, OpoXeHUEe, (OTOCHHTE3, IbIXaHHE, OCJKH,
YIIICBOIBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

I'eorpadus: mose3HbIe UCKOMIAEMBIE, TOTLIIHBO.

TexHoyoTHs: TUIIEBBIE MPOAYKTHI, OCHOBBI PAIlMOHATIHHOTO TIMTAHUS, MOIOIIUE
CpeCTBa, MaTEepPHalIbl M3 HCKYCCTBCHHBIX M CHHTETUYECKHUX BOJIOKOH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUU
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA
JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS IHpeaMmeTa «XHUMHsS» Ha YPOBHE CpEJHEro ooOuero oodpazoBaHus
BBIJICTICHBI CJIETYIOIINE COCTABISIONINE: OCO3HAHNE O0YUYAIOUUMUCS POCCUICKON IpaKaaHCKON
UJEHTUYHOCTH; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIPENEIECHHUIO;
HAIMYUE MOTHUBAallMM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJACTBOBAThCS MPUHATBIMH B OOIIECTBE MpaBUJIaMHU M HOPMaMH TOBEJCHUS, HaTU4INe
MPABOCO3HAHUS, SKOJOTHYECKON KYIbTYphI; CIIOCOOHOCTh CTaBUTH L€ M CTPOUTH KU3HEHHBIE
TIJIaHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUS» OTpakaroT chopMHUPOBAHHOCTH
OTbITa [MO3HABATENBHON U MPAKTUYECKOM JEeSATeIbHOCTH 00yUarolMXcs B MPOIEcCce peann3alun
00pa3oBaTenbHOM 1eATEeTbHOCTH.

JIMYHOCTHBIE pe3yNIbTaThl OCBOECHUS IpeaMeTa « XUMUS» OTpaxaroT chopMUPOBAHHOCTh
OTIbITa MO3HABATENBHON U MPAKTUUYECKOM JeATeNbHOCTH 00yUaIoUXcs B MPOIlecce peann3aun
00pa30BaTeNbHOM 1eATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpamIaHCKOr0 BOCIMTAHMS:

OCO3HaHUsI 00YJArONTUMHUCS CBOMX KOHCTUTYIIHOHHBIX MPaB M 00S3aHHOCTEH, YBaKECHUS
K 3aKOHY U MPABOMOPSIIKY;

MPEACTABICHUS O COIMMAIBHBIX HOpPMaxX M TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHUHA B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACSATEIHHOCTH MPHU CO3JaHUU YIEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHSs, JIOTUKY H apTyMEHTBI
JIPYTHUX TIPU aHAIKU3E PA3TUYHBIX BUOB YUEOHOU IESATEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACJEeIUI0 OTEYECTBEHHOM
XUMUU;

YBOKEHUS K TPOIECCY TBOPUECTBA B OOJACTH TEOPHUH M MPAKTHUECKOTO MPHIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CThb pe3ylbTaT HJIUTENbHBIX HAOIIOACHUMH,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeCa W I[I03HABATENIbHBIX MOTHBOB B IIOJNYYEHHUHM H IIOCIEAYIOIIEM AaHAIN3E
uH(OPMAIIUU O MEPEIOBBIX JOCTHKECHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STHUYECKOTO MTOBEICHHUS;



CIOCOOHOCTH OLIGHUBATh CHUTYallUM, CBS3aHHbIE C XHMHUYECKMMHU SIBICHUSMH, H
IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEJEHUE M IIOCTYIIKM CBOMX TOBApHUILEH C IO3HLUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUNA OCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHMsI IIEHHOCTEH 370poBOoro u Oe3omacHOro obpas3a >KM3HHM, HEOOXOAWMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

COOJIIO/ICHHST TIPaBHI OE30MaCHOTO OOpaIIeHUs! C BEIIECTBAMU B OBITY, TOBCEAHEBHOM
JKU3HU, B TPYLOBOU I€ATENBHOCTH;

MOHMMAaHMsI LEHHOCTH IMpPaBWJ HHIUBUAYAJIHHOTO M KOJUIEKTUBHOTO 0O€3011aCHOTO
IIOBEJICHUS B CUTYyallUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HAHUs TOCJIEICTBUN W HENPHUATHS BPEAHBIX NPUBbIUEK (YHOTPEOJIEHUS aIKOTOJI,
HapKOTHKOB, KypeHHUSI);

5) TpyaoBOro BocnuTaHusA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIBLCKOM JEsITeNbHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUYECKOM U IPYTUX BUAAX AESTEIbHOCTH;

YCTaHOBKM Ha aKTMBHOE Y4YaCTHE€ B PELICHUM IPAKTUYECKUX 3ajJad COLUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJbI);

MHTEepeca K MPaKTHUECKOMY M3YYEHHUIO NMpodeccuil pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHHUS K TPYLY, JIIOASIM TPyJa U pe3yibTaTaM TPYAOBOH I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBHAYaJIbHON TpaeKkTOpuu o0Opa3oBaHus,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCcTBa;

6) IK0JIOTHYECKOT0 BOCTIHTAHUS:

9KOJIOTMUYECKH 11€JIECO00Pa3HOr0 OTHOLIEHMSI K IPUPOJE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MMOHUMAaHHUS II100aIbHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, BIUSHHUS 3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEbl;

OCO3HaHHUs HEOOXOJUMOCTHU UCIOIb30BAaHUS JOCTHXKEHUN XUMHHU IS pEIIEHHs BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AaKTUBHOT'O HENpUATUS AECUCTBUN, MPUHOCSIINX BPE OKpYKalolled MpUpPOIHOH cperne,
YMEHUSI TPOTHO3UPOBATh HEOIAroNpHUsATHBIE SKOJIOTHYECKHUE MOCIEACTBHS IMpeIpPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HaJIM4YUsl Pa3BUTOrO 3KOJOTMYECKOIO MBIIIJIEHUS, JKOJOTMYECKOM KYyJIbTYpbI, OIBITA
JESTENIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MO3HABATEJbHOM, KOMMYHUKAaTUBHON M COIIMATIBHOM MPaKTHKE, CIIOCOOHOCTH U YMEHHsI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI 0 MO3HAHHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH U
00I11eCTBEHHOM MPaKTHKH;

MOHUMAaHUS Ccleun(UKN XUMUU KaK HayKd, OCO3HaHHA €€ poiau B (OPMHUPOBAHUU
palMOHATIBHOTO HAyYHOT'O MBIIIJICHHUS, CO3JaHUHU LIEIIOCTHOTO MPECTABICHUs 00 OKpYy’KaroIieM
MHUpPE KAaK O €IMHCTBE IPHUPOABI M 4YEJIOBEKA, B MO3HAHWU IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHn: poodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHUS;

yOex1EHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUM JIJIi COBPEMEHHOM LMBMIM3ALMM: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH U BaXXHOH pPOJIM B CO3JaHMHM HOBOW 0a3bl MaTepHabHOU
KYJBTYpBI, B PEIIEHUH IN100aIbHBIX IPOOIEM YyCTOMUMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPEBOM,
DHEPreTHYECKOM, THUIIEBOH M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,



00eCIIeYeHNN YCIIOBHH YCIIEIIHOTO TPY/la U SKOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKJOT0O 4YJIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTHM: IIOHMMAaHMS CYIIHOCTM METOJOB IIO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBICHUI OKPYKAIOMIETO0 MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHHIH,
YMEHHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMUXCSI TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XWMHUYECKUE 3HAaHUS MJIs  PELICHMs
Ipo0JIEM B PEATIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpPECca K MO3HAHUIO, UCCIIEN0BATENbCKON JEATEIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEPHIBHOMY OOpa30BaHHUI0O U CaMOOOpa30BAaHHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJda B pa3duuHbIX cdepax MnpodecCHOHATbHON
JIeATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbie pe3yabTaThl OCBOCHUS MPOTPAMMBI MO0 XWMHU Ha YPOBHE CPEIHETO
o01rero oOpa3oBaHus BKIFOYAIOT:

3HAYUMBIC I (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILIMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (MaTepws, BEIIeCTBO,
SHEprus, sIBICHUE, MPOIECC, CUCTEMa, HaY4YHbIH (aKT, IPHUHIMUII, TUIIOTe3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOIIOICHUE, H3MEPEHNE, IKCIIEPUMEHT U JIPYTHUE);

yHHUBEpCalIbHbIE  y4yeOHble  JAeiicTBUS  (TMO3HABaTelIbHbIE,  KOMMYHHKATHUBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMATTLHOM KOMITETEHITMH 00YYarOIINXCs;

CIIOCOOHOCTh ~ OOYYarONIUXCS ~ UCIOJIb30BAaTh  OCBOCHHBIE  MEKIMCIMILIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBHUS B II03HABATEIbHOW U
COLIMAIbHON IPAKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaKalOT OBIAJACHHE YHUBEPCAIBHBIMH YUeOHBIMU
MO03HABATEIEHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

Ilo3naBaTebHbIE YHHMBeEPCAJbHbIE YUeOHbIE N1eHCTBHS

1) 6a3oBble JIOrU4YecKue AeiicTBUS:

CaMOCTOATENbHO (OPMYJIUPOBATh M AKTyaJM3UPOBATH MpoOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIEIATh e ACATEIBHOCTH, 3a7aBas IMapaMeTpbl U KPUTEPUH WX TOCTHHKCHHS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MMOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh IIpU OCBOCHHUH 3HAHUMI HpI/IéMBI JJIOTUYCCKOT'O MBIIIJICHUA: BBIACIISATH
XapakTepHble TMPU3HAKKM TIOHATHH M yCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE MOHATHA IJIA O6L$ICH€HI/I$I OTACIIbHBIX (baKTOB u ﬂBHeHHfI;

BBHIOMpATh OCHOBAaHUS W KPUTEPUH M KIACCU(UKAIMKU BEIIECTB U XUMHUYECKUX
peaKIuii;

YCTAHABJIMBATDL MPUYUHHO-CIICACTBCHHBIC CBA3U MCIKAY N3YYACMbIMU SIBJICHUSAMU,

CTPOUTH JIOTHYECKHE pPaCCyXJeHUs (MHIYKTUBHBIC, IEAyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIUPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MNPUMCHATH B IPOLICCCC MO3HAHUA HUCIOJIB3YCMBIC B XUMUNU CUMBOJIMYCCKUC (3H8.KOBBI€)
MOJIeIIH, TTPeoOPa30BhIBATh MOJIEIHHBIC MPEACTABICHUS — XUMHYECKUI 3HAK (CUMBOJI) DJIEMEHTA,



XUMHUYecKass (GOopMyna, YypaBHEHHE XHUMHUYECKOM peakIuu — TpU pPELHICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh Ha3BaHHbIE MOJEIbHbIC IPEICTaBICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCJIeA0BaTeIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKLUI;

¢dbopMynMpoBaTh LEJIM UM 33JaYd  HUCCIENOBaHMA, HCIOJIb30BaTh IIOCTABJICHHBIE MU
CaMOCTOSITENIEHO C(hOPMyTUPOBAHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BJIa/IETh HaBBIKAMM CaMOCTOSITEJIBHOTO IIJIAHUPOBAHUS U IPOBEACHUSI YUYEHUYECKHUX
9KCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJEIAHHON
pabore;

IpUOOpeTaTh ONBIT YYEHHUUYECKOW MCCIeI0BaTeNbCKOM M MPOEKTHOM JAeATeNbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ nunopmaumeii:

OPUEHTUPOBATbCSI B pa3IMYHBIX HCTOYHUKAX HHGPOpMaLUU (HAYyYHO-TIOMYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHUsA, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBICHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEMPOTHUBOPEUUBOCTH;

(GbopMyIMpOBaTh 3alpochl M MPUMEHSTh pa3IMYHbIE METOABI IPU IMOUCKE U OTOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOPETaTh ONBIT MCIOIb30BaHU MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMaIbHYIO (hOpMY NpeCcTaBlIeHUs] HHPOpMALUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJb30BAaTh HAy4YHBI S3bIK B KAyecTBE CpPEACTBA IpH paboTe ¢ XUMHUYECKOH
uH(popMalMel: NPUMEHATh MEXIIpeIMeTHble ((pu3nyecKkue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJISITHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbI€ 1eiiCTBUS:
3aJlaBaTh BOMPOCHI TIO CYIIECTBY 00CYkK/IaeMOil TeMBI B X0/1€ JTUAJIOTa U/WUIH TUCKYCCHH,
BBICKA3bIBaTh UCH, POPMYIHPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIHFHO BBITIOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIATh C MPE3EHTALMUEN pe3yJbTaTOB MO3HABATEIBHON AEATEIBHOCTH, MOTYyYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TPU  BBIOJHEHUH XHUMHYECKOIO
OKCIIEPUMEHTa, MPAKTUUYEeCKOH pabOThl IO HCCIEIOBAHWIO CBOIMCTB HW3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpoeKTa, U (POPMYIMPOBATH BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHBIX
WCCIICIOBAHMM MyTEM COTTIACOBAHUS MO3UIIUI B X0O€ 00CYXK/IeHUs U OOMEHAa MHCHHUSIMH.

PeryasiTuBHbIe yHHBepcaibHble y4eOHbIe AeiicTBUSA:
CaMOCTOSATENFHO TIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIbHYIO AEATEIHHOCTD,
ompenenss e€ Ieau U 33aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeaygaraeéMblii aITOPUTM JCHCTBUH HPHU BBHIMOJHEHUH y4eOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3(PEKTUBHBIN CIIOCOO MX pelIeHHs ¢ YyU4ETOM MOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUYECKNX PEAKIIHIX;
OCYIIECTBIISATH CAMOKOHTPOJIb AEATEIbHOCTHA Ha OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.



NPEIMETHBIE PE3YJIBTATHI

[TpeamMeTHBIC pe3yabTaThl OCBOCHHS MPOrPAMMbI 110 XMMHUHU Ha yriIyOJIEHHOM YpOBHE Ha
YPOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHU(PUYECKHE Ui y4eOHOro mpeaMera
«XUMHsD» HaydHbIC 3HAHHUS, YMEHHUS M CIIOCOOBI NCHCTBHI MO OCBOCHUIO, MHTEPIPETALUN H
HpeO6pa3OBaHHIO 3HaHI/II>’I, BUJbI ACATCIBHOCTH IO MOJTYYCHUIO HOBOI'O 3HAHHUA W IIPUMCHCHUIO
3HAHUH B Pa3JIUYHBIX y4COHBIX CHUTYallMsiX, @ TAKK€ B PEATbHBIX JKU3HCHHBIX CHUTYaIHSX,
CBSI3aHHBIX ¢ xXuMued. B nporpamMme 1o XUMHHU IMPECAMCTHBIC PC3YJIbTAaThbl IMPEACTABJICHBI I10
rojiaM U3y4eHHS.

10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XuMHUs OTPAXKaIOT:

c(OPMUPOBAHHOCTh MPEACTABICHUN: O MECTe M 3HAUYEHUU OPraHMYECKON XUMHUU B
CHCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECIICUCHUH YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA B
pelIeHrur MpoOJIeM IKOJIOTUYECKOM, IHEPreTUYecKol M MUIIEeBON O0€30MacHOCTH, B Pa3BUTHUU
MEIWIIMHBI, CO3JaHMH HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHKOB JHEPrUH, B OOECIEUYCHUU
paloHaIBHOTO MPUPOIONONIB30BaHMS, B (DOPMUPOBAHUN MUPOBO33PEHUS U OOILIEH KYyIbTYphI
YEJIOBEKa, a TaKXe DJKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOHOI cpefe;

BJIAJICHUE CHCTEMOM XHMHUYECKUX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIIne
HOHATHS — XUMHYECKHI JJIEMEHT, aToM, SIIPO M IJIEKTPOHHAas 00ojouka aroma, s-, p-, d-
ATOMHBIC OpOUTAIM, OCHOBHOE M BO30YKIAEHHOE COCTOSHHS aTOMa, TMOPUIU3AIUs aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTENECHb OKUCICHHUS,
XUMUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca, MOJISPHBI O0O0BEM, YIJIEPOJIHBINA CKEJET,
GbyHKIIMOHAIbHAS TPYMMa, pajuKal, CTPYKTypHble (opmyssl (pa3BEpHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHash W TPOCTPAHCTBEHHas (reoMeTpuueckasi, ONTHYECKas),
M30MEpbI, TOMOJOTUYECKUM Psii, TOMOJOTH, YIJIEBOAOPOAbI, KUCIOPOA- U a30TCOAEpKAIIUe
OpTraHWYECKUE COCJAMHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COEIMHEHUS; TEOpUH, 3aKOHbI (mepuoaudeckuid 3akoH JI. M. MeHneneeBa, Teopusi CTpOEHUS
oprannyeckux BemecTB A. M. byrtnepoBa, 3akOH COXpaHEHHUsST MAacCChl BEIIECTB, 3aKOH
COXpPAaHEHUsS M TMPEBPALEHUS DSHEPrUM NPH XUMHYECKUX PpEaKIUsAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEKAllue B OCHOBE TMOHHUMAaHUS
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKHUX SBIICHUM; MPEJICTAaBIECHUS O MEXaHU3Max
XUMHUYECKUX PEaKIUW, TEPMOJUHAMUYECKMX U KHUHETHUYECKHX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, O B3aUMHOM BJIHMSIHHM aTOMOB M TPYII aTOMOB B MoJeKynax (MHAYKTUBHBIN U
Me3oMepHbIi ¢ dexTr, opueHTaHTsl | u Il pona); daxromornvyeckne cBeneHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCIOIb30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
W TPAKTHUYECKOW JIEATETbHOCTH YeJIOBeKa, OONMX HAyYHBIX MPUHIUAMAX XUMHUYECKOTO
MPOM3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METaHOMa, epepadoTk HedTH);

chOPMUPOBAHHOCTh ~ YMEHHUMW:  BBIABIATH  XapakTEepHbIE  TPU3HAKK  TIOHITHH,
YCTaHaBIMBAaTh WX B3aMMOCBA3b, HCIOJIB30BaTh COOTBETCTBYIOIIME MOHATHUS MPU ONUCAHUU
COCTaBa, CTPOCHHMS U CBOMCTB OPraHMYECKUX COETUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUH:

WCIIONBh30BaTh XMMHYECKYH) CHUMBOJHMKY JUISI COCTABJICHHS MOJICKYISAPHBIX |
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (POPMYIT OPraHUYECKUX BEIIECTB;

COCTaBJATh ypPAaBHEHUS XUMHYECKMX pEaKIUil M pacKpbiBaTb MX CYIIHOCTb:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMI  MOCPEJACTBOM  COCTABJICHHUS  DJIEKTPOHHOIO
OanmaHca ATHX peakUuid, peakiuil HMOHHOrOo oOMeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpaIlICHHBIX HOHHBIX YPAaBHECHMIA;

W3rOTABIIMBATh MOJENU MOJIEKYJ OPraHUYECKUX BEIIECTB [JIs WJUIIOCTpPAIMM HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;



cOPMHPOBAHHOCTh ~ yYMEHHUH:  yCTaHAaBIMBaTh  NPUHAAJICKHOCTH  H3YUYEHHBIX
OpPraHMYECKHUX BEIIECTB [0 HMX COCTaBy U CTPOCHHIO K OIpEeNeNEéHHOMY Kiaccy/rpyrie
COEIMHEHMH, 1aBaTh UM Ha3BaHMs 10 cucremarndyeckoid HomeHnknarype (IUPAC) u npuBoauth
TPUBMAJIbHBIE HAa3BAaHUs JI OTAENbHBIX IPEACTABUTENCH OpPraHMYEeCKUX BEUIECTB (ITHJICH,
alleTUJICH, TOJYOJI, TIUIEPHH, STHJICHTINKOIb, (GeHo, hopManbIeri, aleTaibIerus, aeToH,
MypaBbHHAasl KHCJIOTA, YKCYCHasi KUCJIOTa, CTEApUHOBAsA, OJCHMHOBAs, MaJbMUTUHOBAS KHCIIOTHI,
[JIMIUH, aJaHWH, MallbTo3a, (PpyKTO3a, aHWIWH, IUBUHWI, W3OMPEH, XJIOPOIPEH, CTUPOT H
JpyrHe);

c(OPMHPOBAHHOCTh YMEHHS OIPEICNIATh BHJ XUMHUYECKOW CBSI3M B OPTraHUYECKUX
COEMHEHUX (KOBaJICHTHAs! U UOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAsS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS NMPUMEHATH IOJIOKEHUSI TEOPHHU CTPOSHHSI OPraHMYECKHX
BemecTB A. M. byriepoBa a1 0ObsICHEHHS 3aBUCHMOCTH CBOMCTB BELECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb COCTaB, CTPOEHUE, (UBNYECKHE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH pPa3IMUYHbIX KJIACCOB OPraHUYECKUX BEILECTB!
QJIKAHOB, LHUKJIOAJIKAaHOB, AJIKEHOB, AJKAJUEHOB, AJKWHOB, apOMATUYECKHUX YIJIEBOJOPOJIOB,
CIHPTOB, ANbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U MOJMCAXapUa0B),
WUIIOCTPUPOBATh T'€HETUYECKYIO0 CBA3b MEXKAY HUMHU YPAaBHEHMSIMH COOTBETCTBYIOIIUX
XMMHUYECKHX PEaKLHUil ¢ UCIOIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUSI MOITBEPXkKJAaTh HAa KOHKPETHBIX MPHUMEPax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTH OPraHMYECKHX COEIMHEHMH OT KPaTHOCTU M THIIA
KOBaJIEHTHOM CBSI3U (G- U T-CBSA3M), B3aMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHsI XapaKTepu30BaTb HCTOYHUKU YIJIEBOJIOPOJIHOTO CHIPbS
(HedTb, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro NnepepadOTKH M MPAKTUYECKOE NPUMEHEHUE
IPOAYKTOB NEpepadOTKH;

c(OpPMUPOBAHHOCTh BJIAJECHUS CHCTEMON 3HAHUH O €CTECTBEHHO-HAYYHBIX METOJax
NO3HAHUS — HaOJIOJEHUHM, W3MEPEHHMH, MOJICIMPOBAHUM, SKCIIEpUMEHTe (pealbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

C(OPMHPOBAHHOCTh ~YMEHHUS NPUMEHSATh OCHOBHBIE ONEpalMM  MBICIUTEIbHON
JEeSTEIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHUCTEMaTH3alUI0, BBISBICHUE
IIPUYNHHO-CJIEICTBEHHBIX CBA3E€H — JJI U3yUEHUS CBOMCTB BEILIECTB M XUMUYECKUX PEAKLIU;

c(OpPMUPOBAHHOCTh YMEHH: BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUI C MOHSTUSIMH
U TpPEJCTAaBICHUAMHU JPYTUX €CTECTBEHHO-HAYUHBIX NPEIMETOB s 0ojee OCO3HaHHOTO
MOHMMAaHHUS CYIIHOCTH MaTepUalbHOIO €IMHCTBA MUPA, UCIOJIb30BaTh CHUCTEMHbIE 3HAHUS IO
OpPraHUYeCcKOl XUMHHU Il OOBSICHEHHS U MPOTHO3UPOBAHUS SBJICHUN, HMEIOIIUX €CTECTBEHHO-
HAyYHYIO IPUPOY;

c(OPMHPOBAHHOCTh YMEHMH: NPOBOAUTH PACUETHl MO XHUMHYECKHM (GopMylIaM H
YPaBHEHUSAM XHMHUYECKUX DPEAKIHMH C MCHONb30BaHUEM (DU3MUECKHX BEIUWYHMH (Macca, 00BbEM
ra3oB, KOJMYECTBO BELIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
pacuéThl O HAXOXKJIECHUI0O XMMHUYECKON (hopMyIbl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, JIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, AHAJIM3UPOBATh U OILICHUBATh C MO3UIUI
HKOJIOTHYECKOM O0€30MacHOCTH IOCIEACTBUS OBITOBOM W IMPOU3BOACTBEHHON JESTEIbHOCTH
YeJIOBEKa, CBS3aHHOM C IepepabOTKOM BEIIECTB, HCIOJIb30BATH IOJTYYEHHBIE 3HAHUSA JUIS
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

C(OPMHPOBAHHOCTb YMEHUM: CAaMOCTOSTENBHO MJIAHUPOBATh U MPOBOJUTH XUMHUECKUI
AKCIEPUMEHT (IIOJyYEHUE U U3yUEHHE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIIUU
YIJIEBOAOPOAOB PA3JIUYHBIX KJIACCOB U  KUCIOPOJACOJEPKAIUX OPraHUYECKHX BEILECTB,
pelleHne HSKCIEPUMEHTANbHBIX 3aJad [0 PACIO3HABAHMIO OPraHMYECKHX BEIIECTB) C
COOMIOICHNEM TIpaBWJI  OE30MAaCHOrO0  OOpamieHusi C  BemeCTBAaMHU U JTAOOpaTOPHBIM



oOopynoBanuemM, (oOpMyIUpOBaTh IIeJIb HMCCICIOBAHUSA, IMPEICTABISATh B pa3iIu4yHON (opme
pe3yibTaThl SKCIIEPUMEHTA, AHAITU3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

coOJroIaTh MpaBuiia 3KOJIOIMYECKH 1€JIecO00pa3HOro MOBEACHUS B ObITY M TPYJOBOH
JEeSITEIbHOCTH B LEISAX COXPAHEHHUS CBOETO 370POBbs, OKPY)KAIOLIEH NPUPOAHON cpensl U
JOCTH)KEHUS €€ yCTOWYMBOIO pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JICHCTBHS Ha JKUBBIE OPTaHU3MBI OINPENEIEHHBIX
OpPraHMYECKUX BEILEeCTB, IOHUMas cMblca nokasareins [1J1K;

aHAJM3UPOBATh  LIEJIECOOOPAa3HOCTh  NPUMEHEHHS  OPraHWYECKHX  BEIIECTB B
IPOMBIIIJICHHOCTH U B OBITY € TOUYKH 3pEHHs] COOTHOLIEHUS PUCK-TI0JIb3A;

c(OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBIA MOUCK XUMHYECKON
MHpOpPMALlUU B Pa3IMYHBIX UCTOYHUKAX (HayyHas M ydyeOHO-Hay4dHas JUTeparypa, CpeicTBa
MaccoBoil MH(popmanuu, VHTEpHET M Jpyrue), KPUTUYECKH aHATU3UPOBATH XHMHUYECKYIO
uHpopMalnIo, nepepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHOM yueOHOM
3a1a4ei.
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1 [Ipemmer u 3HaUYeHWE OPraHUMYECKOW XUMHH, MPEICTABICHHE O 1 05.09 2023
MHOT000pa3uy OPraHMYECKUX COSAUHEHHUN o
9 DJICKTPOHHOE CTPOCHHME aToMa yriiepoAa (OCHOBHOE W BO30YXKIEHHOE 1 05.09 2023
cocTosiHus ). BaneHTHbIE BO3MOKHOCTH aToMa yriepoJia o
3 XuMHUyecKash CBS3b B OPraHMYECKHUX COCIUHEHHUSIX. MeXaHU3MBI 1 07.09.2023
00pa30BaHMsI KOBAIEHTHOM CBs3H, CIIOCOOBI pa3pbiBa CBsA3EH o
4  Teopwust cTpoeHUs] OpraHuvecKux coequHeHunii A. M. bytieposa 1 12.09.2023
5 Buapl u3oMepuu: CTPYKTypHasi, TNPOCTPAHCTBEHHAs. ODIJIEKTPOHHBIC 1 12.09.2023
3(h(dEKTH B MOJIEKyIaX OPraHMYECKUX COSTMHEHUIN o
6 BxojHas quarHoctuyeckas pabora 1 1 14.09.2023
[IpencraBienne o KiIacCH(DUKAUK M CHUCTEMAaTHYECKash HOMEHKJIATypa
7 1 19.09.2023
(IUPAC) oprannueckux BEIIECTB
8  Kiaccudukanus peakiuii B OpraHMuecKoi XUMUHU 1 19.09.2023
9 AJNKaHBI: TOMOJIOTMYECKHH psn, obmas (opMmysia, HOMEHKIAaTtypa M 1 21.09.2023
U30MEPHS, JJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYII o
10 ®dwusnyeckue U XMMHYECKUE CBOWCTBA AJIKAHOB 1 26.09.2023
Haxoxnenue ankaHoB B npupojge. CrocoObl MOJy4eHUs U IMPUMEHEHUE
11 a PHpoA YA P 1 26.09.2023
QJIKaHOB
[Muknoankanel: oOmas Qopmyna, HOMEHKIATypa ¥ H30MEpHs,
12 ocolGeHHOCTH CTPOCHHS M XUMHUYECKHX CBOMCTB, crlocoObl moiydeHus u 1 28.09.2023
NPUMCHEHHUE
Pemenne pacy€THBIX 3ajay Ha ONpEACTICHUE MOJIEKYJSPHOW (OPMYIIBI
13 | opraHMyYecKoro BeEIIeCTBA IO MAaCCOBBIM JOJSM aTOMOB 3JEMEHTOB, 1 03.10.2023
BXOJISIIINX B €r0 cocTaB. CrcteMaTu3aius 1 0000IeHne 3HaHUi 10 TeMe
AJNKEeHBI: TOMOJIOTHYECKHH psia, obOmas ¢opMyina, HOMEHKIATYpa,
14 | snekTpoHHOE U MPOCTPAHCTBEHHOE CTpoeHHe Moyekyil. CTpyktypHas u 1 03.10.2023
IIMC-TPAaHC-U30MEPHsI AJIKEHOB




15 @ ®wusnyeckue u XMMHUYECKHE CBOMCTBA aKeHOB. [IpaBuimo MapKkoBHHKOBA 1 05.10.2023

16 = CrocoObl mosydeHus: ¥ MPUMEHEHHE aJIKEHOB 1 10.10.2023

17 Hpaj(TI/I"I'eCKaH pabota Ne 1 o Teme "[loydeHue 3TUICHA U U3YYCHHUE €TO 1 10.10.2023
CBOWCTB

18 Pemenne pacy€THBIX 3a7ad Ha OMpECIICHUE MOJICKYISIPHOW (HopMyItbl 1 12.10.2023
OpPTraHUYECKOro BEIIeCTBA

19 Geasemoonsnextponmors erpoen PO 17.10.2023

20 XuMHYeCcKue CBOWCTBA COMPSDKEHHBIX TUCHOB 1 17.10.2023

21 | CrocoObl TIOJTy4eHHS U IPUMEHEHUE aJTKaIueHOB 1 19.10.2023
AJNKHWHBI: TOMOJOTMYECKHH psin, oOmas QopMyna, HOMEHKIATYpa,

22  DJCKTPOHHOE M TIPOCTPAHCTBCHHOE CTPOCHUE MOJeKyl, (u3uueckue 1 24.10.2023
CBOWCTBa

23  XWMHYECKHE CBOWCTBA AJIKUHOB 1 24.10.2023

24  KauecTBeHHbIE peaKkLIUU Ha TPOWHYIO CBS3b 1 26.10.2023

25  CnocoObl moy4eHus: ¥ IPUMEHEHHE aJJKHHOB 1 07.11.2023

26  Pemenue 3a1a4: pacuy€Thl 10 YPAaBHEHUIO XUMHUECKON peaKIuu 1 07.11.2023

27 | Cucremarusanys ¥ 0000IIeHNE 3HAHUNA IO TEME 1 09.11.2023
ApeHbl: TOMOJOTHYECKHM psin, ob0mas ¢opMyia, HOMEHKIATYpA.

28  DneKkTpoHHOE M TPOCTPAHCTBEHHOE CTpOeHHEe MoJeKkyn OeHsoma u 1 14.11.2023
TOJyoJ1a, UX (PU3MYEeCKHEe CBOMCTBA

29  XuMHYECKHE CBOWCTBA apECHOB: PEAKIIUU 3aMEIICHHUS 1 14.11.2023

30 XUMHUYECKUE CBOWMCTBA apPCHOB: PEAKIMU TPUCOCAMHEHHS, OKHCICHHUEC 1 16.11.2023
roOMOJIOrOB OEH30I1a

31  OcoOeHHOCTH XMMHYECKHX CBOMCTB CTHpOJIA 1 21.11.2023

30 Pemenne pacy€THBIX 3ajauy Ha ONpEAETICHUE MOJIEKYJISPHOW (OPMYIIBI 1 2111.2023
OpPraHUYECKOro BEIIeCTBA

33 CnocoObl moy4eHust ¥ MPUMEHEHHE apeHOB 1 23.11.2023

34  T'eHermyeckas CBSI3b MEKAY Pa3IMYHBIMH KJIACCAMH YTIIEBOJAOPOIOB 1 28.11.2023

35 Eg((:)rgzz; H1;03HZIP;31?)’IH§EP;2T4 . XMUMHUYECKHX peakuuil. Cucremarusanus 1 28.11.2023

36  Ilpuponnsrii ra3. [lomyTHbie HETAHBIC TA3bI 1 30.11.2023

37  KameHHBIH yroib v IPOAYKTHI €TO MEePepadOTKH 1 05.12.2023

38 I;:I;E;I; 601;1@1 (;1;2)0;1651 e¢ mepepabotku. IlpuMeHeHne mNPOIYKTOB 1 05.12.2023

39 T'eHermueckas CBSI3b MEXKIY Pa3IMIHBIMH KJIACCAMH YTIIEBOIOPOIOB 1 07.12.2023




["aoreHOnpoOn3BOIHbIE  YIJICBOJOPOJOB:  JJEKTPOHHOE  CTPOCHUE,

40 1 12.12.2023

pCaKIMy 3aMEeIICHUs TajJoreHa
ElCTBUE €Jo4el Ha TalOreHNpOu3BOJHBIE. B3anmoneiicTBhe

n A m pOH3BO. A 1 12.12.2023
JIUTAJIOTEHAJIKAHOB C MATHUEM H IIHHKOM

42 | Cuctemaru3zanus u 0000IIeHHE 3HAHUH 110 pasaeny "YriaeBoaopoab"” 1 14.12.2023

43  KontpoapHas pabora 1o teme "YTiaeBo1opoab!"” 1 19.12.2023
[IpenenbHble ONHOATOMHBIC CHUPTHI: TOMOJIOTHUECKUH psil, 0Omas

44 dopmyna, CTpOCHHE MOJIEKYII, U30Mepus, HOMeHKIatypa, 1 19.12.2023
kinaccuukays, GU3NIecKue CBONCTBA

45  XwuMmHuecKre CBOMCTBA MPEIEITbHBIX OJTHOATOMHBIX CIIUPTOB 1 21.12.2023

46  CnocoObl NOTy4YeHHUS U IPUMEHEHUE OJJHOATOMHBIX CITUPTOB 1 26.12.2023
[IpocThie 2dupbl: HOMEHKIATYpa U H30MEpHs, 0COOEHHOCTH (HU3NICCKUX

47 P (upbi: 1 yp pH, b 1 26.12.2023
1 XUMHUYECKUX CBOMCTB
MHOroaToMHbIe CIUPTHI: STWICHIJIMKOIb U TIIMIEPHH, UX (U3HUecKue u

48 crp uepus, ux ¢ 1 28.12.2023
XUMHYECKHE CBOMCTBA

49 | CriocoObl osTyyeHus: ¥ IPUMEHEHHE MHOT0aTOMHBIX CIIMPTOB 1 09.01.2024
®DeHOI: CTpOCHHWE MOJICKYJIbl, (U3MUECKHe CBOHCTBA. TOKCHYHOCTH

50 P yet, - ¢ 1 09.01.2024
denona

51  Xumunyeckue cBOMCTBa GeHoIa 1 11.01.2024

52  CnocoOsbl oJy4eHus: ¥ mpuMeHeHue GeHona 1 16.01.2024
IIpaktrueckas padora Ne 2. PemnieHue sKCIepUMEHTAIBHBIX 3a7ad IO

53 paKt p . p A 1 16.01.2024
teme "CrupTsl ¥ HeHOIIBI

54 | Cucremaruzanus 1 0000IIeHNE 3HAHUH 10 TEME 1 18.01.2024

55 ANBIIETUIBI ¥ KETOHBI: 3JICKTPOHHOE CTPOCHHE KapOOHHJIBHOM TpPYIIIbI, 1 93.01.2024
TOMOJIOTHYECKHUE PsJIbI, 00111ast popmyrna, H30MepHs U HOMEHKIIaTypa o

56  Anpaerunbl U KETOHBI: (PU3MUECKUE CBOMCTBA; PEeaKIMK IPUCOEAMHEHHS 1 23.01.2024

57  Peakiuu OKUCIICHUS U KAY€CTBEHHBIC PEAKITMH aJIbJICTHIOB U KETOHOB 1 25.01.2024

58  CnocoObl MoMy4eHus albIeTHIOB M KETOHOB 1 30.01.2024
OHOOCHOBHBIE —TIpe/IeNbHbIE KapOOHOBBIE KHCJIOTBI, OCOOCHHOCTH

59 A s P ’ 1 30.01.2024
CTPOCHHSI HX MOJICKYJI
W3omepusi ¥ HOMEHKJIAaTypa KapOOHOBBIX KHCJIOT, WX (QH3HUECKHUEC

go [lsomep ypa  Kap > mx ¢ 1 01.02.2024
CBOWCTBA

61 XwuMHYecKue CBOWCTBA MPECIbHBIX OJJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT 1 06.02.2024
Oco0OeHHOCTH  CBOWCTB ~ MypaBbHHOW  KHCIOTHI.  MHOroo0Opasue

62 P P 1 06.02.2024
KapOOHOBBIX KHCIIOT

63  OcoOEHHOCTH CBOWCTB: HENPENEIbHBIX M apOMaTHUECKUX KapOOHOBBIX, 1 08.02.2024 8 dheBpass - Jlenp




JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX KUCIOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KUCIIOT

POCCHIICKON HayKH

64  IlonsaTHE O MPOM3BOMHBIX KAPOOHOBBIX KHCIOT 1 13.02.2024

65 | CrocoObl MOJTy4eHHsI M PUMEHEHUE KapOOHOBBIX KUCIIOT 1 13.02.2024

66 CrnoxxHbie 3(QUpPBI: TOMOJOTHYECKHIA psi, oOmiast opMyia, u3oMepus 1 1 15.02.2024
HOMEHKJIaTypa

67 ®dusnyeckue U XUMHUYECKHUE CBOMCTBA 3(hUPOB 1 20.02.2024

68 Pemienne pacdy€THBIX 3a7ad: MO YPaBHEHUIO XMMHYECKOW PEaKIUU, Ha 1 20.02.2024
oTpeJieNieHIe MOJICKYJISIpHON ()OPMYIIbI OPraHUYECKOTO BEIECTBA o

69 HpaKqueCKaﬂ paGota Ne 3. Pemienue BKCHCPHMGHTaHBHBIX sajaq mo 22.02.2024
teme "KapOoHoBble kuciaoThl. CiiokHbIE 3()UPbI

70  JKupsl: cTpoeHue, (hU3HUSCKUE M XUMHUICCKHE CBOMCTBA (THIPOITH3) 1 27.02.2024

71 Oco0eHHOCTH CBOWCTB JKUPOB, COAEPKAIIMX OCTATKU HEMPeAeTbHBIX 1 27 02.2024
KUPHBIX KHCIOT. JKupsl B ipupoe

72 Mpina Kak COJM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBUE. 1 29 02.2024
[TonsiTue o cuaTeTHYECKUX Motox cpeactrax (CMC)
r

73 CHETHYECKAs ~ CBA3h  YIJIEBOJOPOJIOB M KHCIOPOACOAEPHKAUMX | 4 05.03.2024
OpPraHUYECKUX BEIIECTB

74 PacuéTbl 10 ypaBHEHUSAM XUMHUYECKUX PEAKIIUI 1 05.03.2024

75 | Cucremarusanus 1 0000IIeHNEe 3HAHUH 10 TEME 1 07.03.2024

76 OO1m1ast XxapaKTepUCTHKA YTIICBOJOB U KiIacCU(UKAIHS YIIIEBOJIOB (MOHO-, 1 12.03.2024
JTU- 1 TIOJTUCaxapyibl)

77  Monocaxapuapl: GU3NYECKUEC CBOWCTBA M HAXOXKICHUE B TIPUPOJIC 1 12.03.2024

78  llpumeHeHHe IIIOKO3bI, €€ 3HAUCHUE B KU3HEIEATeIbHOCTH OpraHu3Ma 1 14.03.2024

ncaxapupl: caxapo3a, MaJbT03a U Jlakto3a. Haxoxxaenue B mpupoje u

79  JlMcaxapukr: caxaposa, 1 pupore iy 19.03.2024
NPUMEHEHHUE TUCaxapuIioB
II :

80 OJIMCAXapUBL: CTPOCHHE MaKpOMONCKYIL, bu3nUecKue U XUMHUYECKHUE 1 19.03.2024
CBOWCTBA, TPUMEHEHUE

81 IlonsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX 1 21.03.2024

82 Pemenne pacdeTHBIX 3a7a4 Ha OMNpPEACICHHE JOJTH BBIXOAA MPOIYKTa 1 02.04.2024
PEaKIMU OT TEOPETHYECKH BO3MOKHOTO

83  Cucremaruzanus u 0000IIeHUE 3HAHUH 110 pa3Iey 1 02.04.2024

n

84 KOHTpOJ'IBHa:I pabora mo Teme "Kwucmopomaconmepxkaiiie OpraHHYECKUE 1 04.04.2024
COCIIMHEHHUSI
AMuHBL:  KiIaccuuKanys, CTpOGHHE MOJIeKys, obmas Gopmyna

HU30MCEpUsA, HOMCHKJIATypa U (I)I/ISI/I‘IGCKI/IG CBOMCTBA




86 XwuMmudeckue cBOWCTBA aM(aTHICCKIX aMHHOB 1 09.04.2024
AHWIIMH: CTpOE€HME aHWIWHA, OCOOEHHOCTH XHUMHYECKHX CBOMCTB 12 anpensd - JleHs
87 P ’ 1 11.04.2024 peus - /1
aHWINHA KOCMOHABTUKH
88 | CrocoObl oJTydeHHs U MPUMEHEHNE aTu(haTHICCKUX aMUHOB 1 16.04.2024
AMMWHOKHCIOTEI: HOMEHKJIATYypa W W30MepHhs, (GHU3UYEeCcKHe CBOICTBA.
89 yp pus, 1 16.04.2024
OTenpHBIC IPEICTABUTENN 0.-aMUHOKHUCIIOT
XUMHUUYECKHE CBOKMCTBA AaMHUHOKHCIIOT, HMX OHOJIOTMYECKOE 3HAYECHUE
90 ’ 1 18.04.2024
aMUHOKHCIIOT. CHHTE3 U THAPOJIN3 MENTHIO0B
22 anpend - /ledp
91 | benku Kak NMPUPOIHBIC MOJIMMEPHI; CTPYKTYPHI OCIKOB 1 23.04.2024 Jemt 11; A
92 | XuMHYeCcKHe CBOUCTBA OEIKOB 1 23.04.2024
AzoTconmepKale TEeTEepOLMKINYECKHe coequHeHusa. HyKIeHHOBbIE
93 Jepralil poll A YK 1 25.04.2024
KHCJIOTBI: COCTaB, CTPOSHHE U OMOJIOTHYECKas POJIb
94 [Ipaktuueckas padora Ne 4. PemieHue SKCIIEpUMEHTAIBHBIX 3a1ad I10 1 02.05.2024
TeMe "A30TcoaepxKaIie OpraHndeckie coeJuHeHus" T
95  UTOroBslif KOHTPOJIBHBIN TECT 1 07.05.2024
IIpaktuueckas padora Ne 5. Pemrenue skcmepUMEHTANIBHBIX 3a1ad 10
96  Paxt P prN A 1 07.05.2024
teMme "Pacro3HaBaHue OpraHMYECKUX COSAMHECHUI
OCHOBHBIE TOHATUS XUMHUH BBICOKOMOJEKYJIIPHBIX COEOUHEHUH U
97 YIAp A 1 14.05.2024
METOJIbI MX CUHTE3a —IOJMMEPH3aIlUs U MOJTUKOHICHCAIUS
98 Ilnmactmacchl. YTwim3anus U nepepadboTka MIacTHKa 1 14.05.2024
99  DnacToMepsl: HATYpaJbHBIM CHHTETHYECKUE KayuyKku. Pesuna 1 16.05.2024
BosokHa: HaTypaibHble, HMCKYCCTBEHHBIEC, CHHTETHYECKHE. [lomMepsnl
100 yp » MY ’ PRl 21.05.2024
CIIELHAJILHOIO HA3HAYCHUS
IIpaktuueckas padora Ne 6. Pemrenue »kcnepUMeHTANIBHBIX 3a1ad 10
101 pat P 1ep A 1 21.05.2024
teMe "Pacrio3HaBaHue macTMacc ¥ BOJIOKOH
O0o001IeHne W CHUCTEMATH3alMsd M3YYEHHOIO Marepuaja II0 TEME
102 ooom s Hsys p 1 23.05.2024
BbICOKOMOJIEKYIISIPHBIC COCTMHEHUS
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOAUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

° Xumus, 11 kmace/ Epemun B.B., Ky3emenko H.E., JIpoznoB A.A., Jlynun B.B.;
non pexaknueit Jlyamna B.B., O0miecTBO ¢ OrpaHMYEeHHOH OTBETCTBEHHOCTHIO «IPODAY;
AxkunonepHoe obmiectBo «M3narenbctBo «IIpocsemienue

° Xumus, 10 kmace / Epemun B.B., Ky3smenko H.E., [Ipo3no A.A., Jlyaun B.B.;
non penakiued Jlynnmna B.B., OOmiectBo ¢ orpaHmueHHOW OTBETCTBEHHOCTHIO "J[PODA";
Axmmoneproe obmectBo "M3narensctBo "IIpoceemnienue"

METOJUYECKHUE MATEPHUAJIBI JJ151 YYUTEJIA
. Metoanueckoe nocobue k yueonnky Xumus, 10 knacc/ Epemun B.B., Ky3pmenko
H.E., Hdpo3noB A.A. u npyrue; nox penakuueil Jlynunna B.B., AxuumonepHoe oO61mecTBo
"U3narensctBO "[IpocBenienue”
. Metoaunueckoe nocobue k yueonnky Xumus, 11 xmacc/ Epemun B.B., Ky3pmenko
H.E., po3noB A.A. u npyrue; noxa penakuueidl Jlynuna B.B., AxkumonepHoe o011iecTBo
"U3narensctBO "[IpocBemnienue”

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH
HUHTEPHET

o Poccuiickas snextponHas mmkoja https://resh.edu.ru
o OmnuaiiH-peiakTop XUMUYECKUX cTpykTyp https://drawchemistry.io/en/
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