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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma 1Mo XMMUU Ha YpOBHE CpeaHEro oOimiero oOpa3oBaHus pa3zpaboTaHa Ha
ocHoBe PenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpasoBanun B Poccuiickoii
Oenepaunn», TpeOOBaHUI K pe3ylbTaTaM OCBOCHUs (eaepanbHON 00pa3oBaTeNbHON MPOrpaMMBI
cpennero odmero oopazoBanuss(POIl COO), npencraBieHHbIX B DeepalbHOM TOCYIapCTBEHHOM
obpaszoBatensHOM crangaptre COO, ¢ yuérom Konuenmum mnpenojgaBaHus y4eOHOTO MpeaMeTa
«Xumus» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoit denepanuu, pean3yroluX OCHOBHBIC
o0Opa3oBaTeNnbHbIe MPOrPaMMbI, U OCHOBHBIX MOJIOKeHUNH «CTpaTeruu pa3BUTHUS BOCHUTAHHS B
Poccutickoit @enepanuu Ha niepuon 1o 2025 roma» (Pacnopspkenue I[lpaBurenscTtBa PO ot 29.05.
2015 Ne 996 - p.).

XuMHUs Ha ypOBHE YIIIYOJIEHHOTO M3Y4YEHHS 3aHUMAET BaXKHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4qHOTro oOpa3oBanus ydanuxcs 10—11 kmaccoB. M3yuenue npeamera, peaiu3yeMoe B YCIOBHSIX
muddepeHIpoBaHHOTO0, TPOPMIBHOTO 00yUYEHHUs, TPU3BAHO O0OECIEYHTH O0IIC00pa30BaTEIbLHYIO U
OOMICKYJIBTYPHYIO TIOJITOTOBKY BBIMTYCKHHKOB IIKOJIBI, HEOOXOIUMYIO JIJIsl aJalTalud UX K OBICTPO
MEHSOIUMCS YCIIOBHSIM JKU3HH B COLIMYME, a TAKXKe JUIS MPOJOJDKEHUSI O0yUEHUST B OPraHU3aIUIX
npodeccuoHanbHOr0 00pa3oBaHUs, B KOTOPBIX XHUMHS SBJISETCS OJHOM U3 MPUOPUTETHBIX
JTUCIUILINH.

B nporpamme 1o XMMHM Ha3Hau€HHE MpeaMeTa «XUMHA» TOIy4aeT MOAPOOHYIO
UHTEpPIIPETAllMI0 B COOTBETCTBUM € OCHOBomnosararomumu nonoxenusmu Proc COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, COAep X aHHs, Pe3ylbTaTOB OOy4deHHs U TpeOOBaHUI K YPOBHIO
MOATOTOBKU  BBIMYCKHUKOB. (CBHIETENHCTBOM TOMY SBJISIOTCS CIEAYIOIIUE  BBIMOJIHSAEMBIC
MIPOrpaMMOH 10 XUMHH (DYHKITUH:

¢ uHPOPMALMOHHO-METOIMYECKAsl, pealn3alus KOTOpOH  oOecrnednBaeT  IOJydeHHUEe
NPEJCTaBICHUS O IEJsAX, COACpKaHHM, OOmeH cTpaTeruut OOy4YeHHs, BOCHUTAHUS W
pa3BUTHA OOYYalOIIMXCS CPEJICTBAaMHU MpeIMeTa, M3y4aeMoro B paMKax KOHKPETHOI'O
npodus;

¢ OpraHU3allMOHHO-TUIAHUPYIOWIAs, KOTOpas MpeaycMaTpUBaeT OMpeIesieHHue: MPHHIIMIIOB
CTPYKTYpUPOBAaHHUS U  TOCJIEIOBaTeIbHOCTH  HW3Y4YeHHS  yduyeOHOro  MaTepuana,
KOJIMYECTBEHHBIX M KAUYe€CTBEHHBIX €r0 XapaKTEPHCTHK; TMOJIXO0JI0B K (POPMUPOBAHUIO
COJIEp’KaTEIbHOM  OCHOBBI KOHTPOJISI U OLIEHKHM 00pa3oBaTelbHBIX  JOCTHXKEHUI
oOydaromuxcsi B paMKax HTOTOBOW arrecTaluu B (opMe €IMHOTO TOCYJapCTBEHHOTO
9K3aME€Ha MO0 XUMHH.

[Tporpamma jyist yriryOEHHOTO U3YUESHUS] XUMUH:

® YCTAHABIIMBAE€T MHBAPHAHTHOE MPEIMETHOE COJIep)KaHue, 00sf3aTelabHOe Il U3Y4YEHHs B
pamMKax OTAEIbHBIX NpoQuiel, MpeaycMaTpUBAET pacIpeseleHe U CTPYKTYpUpOBaHUE
€ro 1o KJjlaccaMm, OCHOBHBIM COJIEpKaTEJIbHBIM JIMHUSAM/pa3ienaM Kypca;

e aéT MpHUMEpPHOE paclpesesneHre Yy4eOHOro BpPEMEHM, PEKOMEHAYEMOIo Uil HM3y4eHHUs
OTJICTTLHBIX TEM;

e IpeasiaraeT MPUMEPHYIO MOCIEeNI0BATEIILHOCTh M3yYeHHUs y4eOHOro maTepuana ¢ y4éTom
JIOTUKHU TIOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEKITPEAMETHBIX CBS3EH;

e AT METOIUYECKYI0 HMHTEPIPETAIMIO 1IeTIeH U 3aa4 U3yueHus MpeIMeTa Ha YriyOoIEHHOM
YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHEro o0IIero oOpa3oBaHus,
COJIepKaTeIbHOW XapaKTePUCTUKHU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOECHHUS OCHOBHOM
oOpa3zoBaTelbHOM  TPOrpaMMbl  CpeaHEro  oO0miero  oOpa3oBaHHsl  (JTUYHOCTHBIX,



METanpeIMETHBIX, TMPEIMETHBIX), a TakkKe C Y4ETOM OCHOBHBIX BHJOB Yy4YeOHO-
MO3HABATENBHBIX JEHCTBUI 00YJArOIIET0Cs M0 OCBOSHUIO COJIEPKaHUs TIPEeIMETA.

[To BceM Ha3BaHHBIM MO3UIUSAM B IPOrpaMMe MO XMMUU MPETyCMOTPEHA MPEEMCTBEHHOCTD C
oOyuyeHHeM XHMHU Ha ypOBHE OCHOBHOIO 00ImIiero obpa3zoBaHus. 3a MpeaelaMu YCTaHOBIICHHOM
MPOrpaMMOil MO XHUMHUU OO0s3aTeNbHOM (MHBApUAHTHOM) COCTaBISIOUICH coaepkKaHHus Yy4eOHOTro
npeaMera «XuMuUs» OCTa€rcs BO3MOXKHOCTh BbIOOpa €ro BapuUaTHUBHOM COCTaBIISIIOIIEH, KOTOpas
JIOJKHA OTIPEIENIATHCS B COOTBETCTBUU C HAMIPABICHUEM KOHKPETHOTO MPOdUis 00ydeHusI.

B cootBercTBUu ¢ koHuEnTyaabHbIMUA HoJIokeHUs MU PI'OC COO 0 Ha3HauYeHUHW MPEAMETOB
0a30BOrO0 M YrIyOJIEHHOTO YpOBHEH B cucteme AuddepeHInpoBaHHOTO OOY4YEHUS Ha YPOBHE
cpeaHero ooOmero oOpa3oBaHHMs XHWMHUSI HA YpPOBHE YIIyONEHHOTO H3Y4eHHUs HANpaBiIeH Ha
peanu3ayo IPeeMCTBEHHOCTH € MOCIEAYIONUM 3TAllOM IMOJIyYeHHsI XUMHUYECKOTr0 00pa3oBaHHs B
pamMKax M3y4YeHHs CIEeLHaIbHBIX €CTeCTBEHHO-HAYYHbIX W XMMHUYECKUX TUCIUIUIMH B BYy3aX U
OpraHmM3alusax cpeaHero mnpodeccHoHaIbHOro o0pa3oBaHuA. B 3TON CBsSI3uM H3ydeHUE MpeaMeTa
«XUMUS» OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HAa paCIIMpEHUE M YriayOJeHHUE TEOPETHUYECKOM M
MIPAKTUIECKON MOJTOTOBKHA OOYYAIOIINUXCS, BRIOPABIINX ONPEeACHEHHBIA MPoduias 00ydeHus, B TOM
YHClie C TMEPCHEKTUBOM IMOCIEAYIOMIEro MONYYeHUs XUMHYECKOro oOpa3oBaHMsI B OpraHU3aIUsAX
npodeccuonanpHoro obpazoBanua. Hapsmy ¢ stum, B cBere TpeboBanuit d®I'OC COO «k
IUTAHUPYEMBIM pe3yJibTaTaM OCBOCHHUsS (enepanbHOil 00pa3oBaTeNbHOM MPOTPAMMBI  CPEITHETO
obmiero oOpa3oBaHWs W3YYCHHE TpeaMeTa «XHUMHS» OPUCHTHPOBAHO TAKXKE HA PEIICHUE 3aad
BOCHHUTAHMSI U  COIMANBHOTO  pa3BUTHs  OOydarommxcs, Ha (QopMHUpOBaHHME Yy  HHUX
OOIICHHTEIUIEKTYAIbHBIX YMEHHM, YMEHUW paluoHaNu3aluud Y4eOHOro Tpylda U OOOOIIEHHBIX
CIIOCO0O0B JCSITEILHOCTH, UMEIOIINX MEXKIUCIUTUTMHAPHBINA, HAAIIPEIMETHBIA XapaKTep.

CocraBnsomMUMH  TIpeaMeTa «XHUMHUs» Ha YpPOBHE YriayOJNE€HHOTO W3Y4YEHUS SBIISIIOTCA
yrayOonéHnele Kypcel — «Opranuyeckas xumusi» u «OOmiass v HeopraHudeckas xumus». [lpu
ONpeeNIeHUH TOJAXOAOB K OTOOPY U CTPYKTYPHOH OpraHu3alldd COJEp)KaHus ATHX KypcOB B
nmporpaMme Mo XUMHH 3a OCHOBY MpuHATHI mojoxenus GI'OC COO o paznuumsix 0a30BOro u
yrayOaEHHOTO YPOBHEHN U3yUeHUs IpeaMeTa.

OcHoBy conepkanus KypcoB «Opranudeckast XuMusi» u «OO0Ias 1 HeOpraHUYecKass XUMUS
COCTaBJISIET COBOKYMHOCTh MPEAMETHBIX 3HAaHWM M YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO
M3Y4EHHUs MpeAMeTa. JTa CUCTeMa 3HAHUHM IOJy4yaeT OIpelelEHHOE TEOPEeTHYECKOe OIOJIHEHUE,
MO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIIMK O00BEM (PaKTOIOTHYECKOTO MaTepHaa.
Tak, Ha yrnyOn€HHOM ypOBHE H3YYeHHs MpeAMera obOecreyeHa BO3MOXKHOCTh 3HAYUTEIHHOTO
yBenuyeHUs: 00bEMa 3HAaHUNH O XMMHMUYECKUX DJIEMEHTaX M CBOWCTBAX UX COCAMHEHHI HAa OCHOBE
paciiupeHuss W yriayOJieHus TPENCTaBICHUA O CTPOCHHHM BEIIECTBA, XUMUYECKOW CBSI3U W
3aKOHOMEPHOCTSIX MPOTEKAHUS PEAKIIMA, pACCMAaTPUBAEMBIX C TOYKH 3PEHUS XUMHUYECKON KMHETHKU
U TepMoAMHaMUKU. M3ydeHue mepuoamveckoro 3akoHa u Ilepumoanueckoid cMCTEMbl XMMHUYECKHX
AJIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHHWYECKHX IMPEACTABICHUSX O CTPOCHHH
aToMa. XHUMHYECKasi CBA3b OOBACHSETCS C TOYKU 3PEHUS DHEPreTUYECKUX H3MEHEHHH mpu e&
00pa3oBaHWM W pa3pyIICHWH, a TAaKXKe C TOYKH 3pEHUsS MEXaHM3MOB €€ oOpa3oBanus. M3ydenume
TUTIOB peaklUid JOMONHsIeTCs (HOopMHUpPOBAaHUEM MPEACTABIECHUN 00 AIEKTPOXUMHUYECKUX IMPOoIieccax
U 3JIEKTPOJIU3€E PACIUIaBOB U PACTBOPOB BEIIECTB. B Kypce oprannueckoil XMMHUHM IPU PACCMOTPEHUU
PEaKIIMOHHON CIIOCOOHOCTH COCIWHEHUN YJENsieTcs: 0co00e BHUMaHHE BOMPOCcCaM 00 AJIEKTPOHHBIX
s dexrax, 0 B3aMMHOM BIUSHAN aTOMOB B MOJICKYJIaX M MEXaHH3MaX PEaKIuii.

Oco0oe 3HayeHHE MMEET TO, YTO Ha COJEp)KaHHWE KYpPCOB XHUMHUHU YIIyOJIEHHOTO YPOBHSA
M3YYCHHS JIJISl KJIACCOB OMpee€HHOro mpodums (r1aBHBIM 00pa3oM Ha MX CTPYKTYPY M XapakTep
JOTIOTHEHWW K OOIel cucTeMe NPEIMETHBIX 3HAHHI) OKa3bIBAIOT BIUSHUE CMEXKHBIC MPEIMETHI.



Tak, Hanpumep, B COAEpKAHUU MpeAMETa JUIsl KJIACCOB XMMHUKO-(U3NYECKOro npoduis 0osblioe
3Ha4YeHHe OyAyT UMETh JIEMEHTHI y4eOHOro Marepuania rno odmei xumuu. [Ipu n3yyenun npeamera
B JAHHOM CJIy4ae aKkIeHT OyJeT caelaH Ha OOIIHOCTh METOAOB IO3HAHUS, OOITHOCTh 3aKOHOB H
TEOpUHl B XMMHU M B (PU3MKE: aTOMHO-MOJIEKYJIsIpHas Teopus (MOJIEKYJsipHas Teopus B (usuke),
3aKOHBI COXPAaHEHHUS MAacChl M JHEPIUH, 3aKOHBl TEPMOAMHAMHUKH, JJIEKTPOJIN3A, IPEICTABICHUS O
CTPOEHHH BEILECTB U IPYTroOe€.

B 10 xe Bpems B COAEp)KaHHMM IpeaMeTa JUIsl KJIACCOB XUMHKO-OMOJIOTHMYECKOrO MPOGuIIst
OonblIMI ylenbHBIM Bec OyAeT MMeTh OpraHuMyeckas XxuMmus. B 3ToM ciyuae npenocraBisiercs
BO3MOKHOCTb Ul Oosiee OOCTOATENBHOTO PACCMOTPEHUS XMMHUYECKOM OpraHu3aly KJIETKH Kak
OMOJIOTUYECKOI CHCTEMBI, B COCTaB KOTOPOH BXOJAT, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI,
KaK JINOUAbI, O€NKH, YIJIeBObl, HyKIIEMHOBBIE KUCIOTHI U Apyrue. [Ipum 3TOM 3HaHUS O COCTaBe W
CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHMX BELIECTB CIIy)KaT OCHOBOM JUIA
U3YUYEHHsI CYLIHOCTH MPOLEcCOB (OTOCUHTE3A, IbIXaHUs, TUIEBAPEHMUSL.

B miane hopmMupoBaHHsi OCHOB HAYYHOTO MHUPOBO33PEHHUS, OCBOCHUS OOIICHAYYHBIX METOIOB
ITIO3HAHMS U OIIbITA IIPAKTUYECKOI0 IPUMEHEHHUS HAYYHBIX 3HAHUN M3Yy4EHHE IPeaIMeTa «XUMUSI» Ha
yri1yOJE€HHOM ypOBHE OCHOBAHO HA MEXIIPEIMETHBIX CBA3SIX C YUEOHBIMHU MpeIMETaMU, BXOSAILUMHU
B COCTaB IpeAMETHbIX obnacteil «EcTecTBeHHO-HayuHble MpeaMmerb», «MaremaTuka WU
nHpopmaTuka» u «Pycckuil s3Ik U IUTEpATYpay.

[Ipu uzyuenun yueGHOro npeamera «XuMus» Ha yriayOnEHHOM ypOBHE TakKe, KaK Ha ypOBHE
OCHOBHOI'O U cpefHero oOmero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajauell MEpBOCTENIEHHOU
3HaYMMOCTH sBIsieTCS (OPMHUPOBAHHME OCHOB HAyKH XHMHMHU Kak oOOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, NPAKTUYECKON JACATEIBHOCTH YEIOBEKa M OJHOTO M3 KOMIIOHEHTOB MHMPOBOH
KynbTypbl. Perienue 3Toil 3agauum Ha yriiyOJI€HHOM YpPOBHE M3y4d€HUsS IpeIMeTa IpejroJiaraet
pean3anmio TaKUX LeNeH, Kak:

e (opMHUpOBaHME IPEJICTABICHUI: O MaTepUaIbHOM E€AMHCTBE MHUPA, 3aKOHOMEPHOCTSX U
[I03HABAEMOCTH SIBJICHUM IPUPOJBI, O MECTE€ XMMHHU B CUCTEME €CTECTBEHHBIX HAyK U €€
BeAyllel poy B 00ecrieueH!H YCTOHYNBOTO pa3BUTHUS YEIOBEUECTBA: B PELICHUU pobIeM
9KOJIOTMUECKOM, PHEPreTUYecKOM M MHIIEBOM Oe30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
CO3/IaHMM  HOBBIX MaTEpHaioB, HOBBIX HCTOYHHKOB SHEPruu, B o0OecreyeHuu
palMoOHANBHOTO MPUPOAONOIb30BaHUSA, B (POPMHUPOBAHMM MHUPOBO33PEHUS M  0OLIEH
KyJIbTYypbl YEJIOBEKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAHHOTO OTHOLICHHMS K CBOEMY
3I0POBBIO U IIPUPOJHOM CpenE;

® OCBOCHHE CHCTEMBI 3HAHUH, JIEKAIIUX B OCHOBE XUMHUUYECKON COCTABIISAIOIIEH €CTECTBEHHO-
HAayyHOM KapTUHBI Mupa: (yHIaMEHTAIbHBIX TOHATHUN, 3aKOHOB M TEOpUH XUMHUH,
COBPEMEHHBIX IPEACTABICHUM O CTPOCHHH BEIIECTBA HA PAa3HBIX YPOBHAX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAIMOJEKYJISPHOM, O TEPMOAMHAMUYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSAX IIPOTEKAaHU XUMHYECKUX peaklMi, O XUMHUYECKOM pPaBHOBECHH,
pacTBopax M JAMCIEPCHBIX CHUCTeMax, 00 OOIIMX HAy4YHBIX MPHUHIMIAX XHUMHYECKOTO
MIPOU3BOJICTBA;

e (opmMupoBaHHE Y 00YyYAIOUINXCS OCO3HAHHOI'O MOHMMAaHUS BOCTPEOOBAaHHOCTH CHUCTEMHBIX
XUMHAYECKUX 3HAHUM JUIS OOBACHEHHs KJIIOUEBBIX HJEH M MpoOIeM COBPEMEHHON XUMUH,
s OOBSICHEHUS M TPOTHO3UPOBAHUS SIBICHUH, HMEIOMIUX €CTECTBEHHO-HAyYHYIO
MPUPOAY; TPAMOTHOTO pEUIEHHUs MpoOJeM, CBSI3aHHBIX C XHUMHEH, MPOTHO3UPOBAHUS,
aHajau3a W OLEHKHA C IO3UIMHA DKOJIOTMYECKOW O€30ITaCHOCTH MOCJIEICTBHH OBLITOBONM M
IIPOU3BOJCTBEHHON JACATEIIBHOCTH YEJIOBEKA, CBA3AHHOM C XMMHMYECKUM IIPOU3BOACTBOM,
UCIOJIb30BAHUEM U NIEPepabOTKO BELIECTB;



yriayOjieHHe MpeACTaBICHUH O HaydyHbIX METOJaX II03HaHUs, HEOOXOOUMBIX JUIs
PUOOPETEHUs] YMEHUN OPUEHTHPOBATHCS B MHPE BEILECTB U OOBACHEHHS] XMMHYECKUX
SIBJICHUHM, UMEIOIIUX MECTO B IIPUPOJE, B MPAKTUYECKON NEATEIBHOCTU U IOBCEIHEBHOU
KU3HMU.

B mnane peanuzanuu nepBOoOYEpPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOLIMX (DYHKIMN IEIOCTHON
CUCTEMBI CpeAHero oOIiero oOpa3oBaHUs NpPU H3YYEHUHU Mpeamera «XUMHs» Ha YriyOiaEHHOM
YPOBHE 0COOYIO aKTyaJIbHOCTh IPUOOPETAIOT TaKKe IIeTN U 3a7auH, KaK:

BOCIIUTAHHE YOSKIEHHOCTH B MO3HABAEMOCTH SIBICHHH TPHUPOJBI, YBAKEHUS K MPOIECCY
TBOpUYCCTBAa B o0bJacTu TCOPCTUYUCCKHUX U MPUKIAIHBIX I/ICCJICI[OBaHI/Iﬁ B XHMMHHU,
(hopMUPOBaHHE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W MO3HAHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOIIO M
CaMOBOCITUTaHHIO HA OCHOBE YCBOEHHUS O0IIEUETIOBEUECKUX [IEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, UHTEIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOyuaromuxcsi, OPMUPOBAHUE Yy HUX CO3HATEILHOTO OTHOIICHUS K CaMOOOpPa30BaHUIO U
HEMPEPHIBHOMY  OOpa30BaHUIO KAaK YCJIOBHIO  YCIEHIHOM MPOPECCHOHAIBHOU H
O6HI€CTB€HHOI>'I ACATCIIBHOCTH, OTBCTCTBCHHOI'O OTHOHICHWA K CBOCMY 3I0OPOBBIO H
MOTPEOHOCTHU B 3J0POBOM 00pa3e KU3HU;

dbopMUpoBaHHE YMEHHII UM HaBBIKOB Pa3yMHOTO IPHUPOJOMNOIL30BAHUS, Pa3BUTHE
9KOJIOTHUYECKOHN KyIbTYphl, IPUOOpPETEHHE OMbITA OOIIECTBEHHO-TIOJIE3HON IKOIOTHUECKOM
JeSITEIbHOCTH.

OO1miee 4ncIIo YacoB, MPEIyCMOTPEHHBIX ISl M3YYEHHS] XMMHUU Ha YIIyOJIEHHOM YPOBHE CPEIHETO
obmero obpazoBanusi, cocrasisier 204 gacoB: B 10 kmacce — 102 yaca (3 gaca B Henemo), B 11
kiacce — 102 yaca (3 yaca B Heenio).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPTAHUYECKASA XUMUSA

TeopeTuyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYCHWE OPraHUYECKOM XHMHH, TMPEACTaBIEHHE O MHOT000pa3uu
OPraHUYeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHHUE aroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BaneHTHbIE BO3MOXKHOCTH aToOMa yriaepoja. XMMHUYECKasl CBSI3b B OPraHUYECKUX COCIUHEHUSIX.
Tunel rubpuau3anuu aTOMHBIX opOuTanell yriaepoga. MexaHu3Mbl 00pa3oBaHUsl KOBaJIEHTHOM
cBsi3U (OOMEHHBIN U JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJIeH, G- U
n-cBsi3u. OJuHapHas, JABOMHAas M TpoiHast cBA3b. CrocoObl pa3pbiBa CBsI3€d B MOJIEKYJAX
opranuueckux Bemiects. [lonsTue o cBOOOIHOM paauKae, HyKJIeopuie u AIeKTpoduIe.

Teopusi crTpoeHusi opraHudeckux coeauHeHuii A.M. bBytiepoBa U COBpeMEHHBIE
IIPEJICTaBIEHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUSI OPraHUUECKUX COEIMHEHUH.
Monexynsipapie u CTPYKTypHBIe (Qopmynbl. CTpyKTypHBIE (OPMYIBl Pa3TUYHBIX BHJOB:
pa3BépHyTas, COKpall€HHas, cKeinerHas. M3omepusa. Buael wn3omepuu: CTPYKTypHas,
MPOCTPAHCTBEHHAsA. JJNEKTPOHHBbIE J(PGEKThl B MOJIEKYIaX OPraHUYECKUX COCIUHEHUN
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBnenue o kiaccuukanuu opraHndeckux BemiecTs. [lonsaTre o GyHKIMOHATBEHON
rpynme. 'omonorus. ['omonoruueckue psasl. CucremMarnueckass HOMEHKJIATypa OpraHUYeCKUX
coenuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcoOenHoct M KiIacCUpUKalusg  OpraHmyeckux  peakuuil.  OxkuciaurenpHo-
BOCCTAaHOBUTEJIbHBIE PEAKIIMY B OPraHUYECKON XUMUU.

IKcnepumenmaivbHvie MEmoObl U3YUEHUA GEUECE U UX NPEeCPAU{EeHUIL: O3HAKOMIICHHE
¢ o0pa3iaMu OpraHU4ecKNX BEIIECTB U MaTepuajaMH Ha UX OCHOBE, OMBITHI MO MPEBPALICHHUIO
OpraHMYECKHUX BELIECTB IpU HarpeBaHuu (IUiaBieHUe, OOyrJIMBaHHME U TOPEHMHE),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHUYECKUX BELIECTB.

Yraesoaopoasl.

Anxanbl. ['omonoruueckuil psiji ankaHoB, oOmas (GopMyia, HOMEHKIATypa U MU30MEpHUs.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKY/ alKaHOB, SP-THOPHAM3AIMS aTOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. OU3HUeCKUe CBOMCTBA ATKAHOB.

XVMMHYECKNE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMS], N30MEPU3ALUH, JETUIPUPOBaHMUS,
LIUKIU3aluy, THpOJIU3a, KpeKuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUui
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxnaenue B npupoae. CriocoObl 1oJyueHus: ¥ NPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKJIaTypa U uzomepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (IHMKJIOMNPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKIIOTICHTAaH,
[UKJIOTEKCaH) MUKIoANKaHOB. CriocoObI OJIy4eHHS M IPUMEHEHHUE ITUKI0ATIKAHOB.

Anxkensl. 'omonorndeckuil psj aikeHoB, oOuias Gopmysa, HOMEHKIATypa. DIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNl alKeHOB, SP>-TMOPHIM3alUs aTOMHBIX OpOHTaseil
yriepoja, 6- U n-cBsa3u. CTpyKTypHas U TeoMeTpuueckas (Iuc-Tpanc-) uzomepus. Ousznueckue
CBOIWCTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKIHUHM MPHUCOCIUHEHUS, 3aMEUICHUS B O-
MIOJIOKEHUE TpU JBOWHON CBS3M, NOJMMeEpH3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHbBIE peakiuy Ha 1BOIHYIO CBsI3b. CIIOCOOBI MOTYUYEHHUS M IPUMEHEHHE aIKEHOB.

Anxanuensl.  Knaccupukanuss — ankagueHoB  (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
kymynupogartvle). (OCOOEHHOCTH  OSJIEKTPOHHOTO CTPOCHUS M XHMHUYECKHX CBOMCTB



conpsikEHHBIX IueHoB, 1,2- u 1,4-npucoenunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
Crioco0bI MoTy4eHus ¥ IPUMEHEHUE allKaIueHOB.

Ankunbl. ['oMoorndeckuii psia aakuHOB, oOmas GopMyia, HOMEHKIATypa U U30MEpHsI.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKMHOB, SP-THOpUAM3AINs aTOMHBIX
opOutaneit yrnepona. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
NPUCOCTUHEHUS, TUMEPU3AMH U TPUMEpHU3alnU, OKuciIeHus. KucinoTHble CBOWCTBA aJKUHOB,
UMEIOLINX KOHIIEBYIO TPOMHYIO CBsi3b. KauecTBeHHBIE peakIMH Ha TPOiHYIO CBsA3b. CrocoObI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

Apomartudeckue yrieBoaoposl (apeHsl). ['omonornyeckuit psia apeHos, odmas popmyna,
HOMEHKJIATypa M U30Mepusi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30Ia.
dwusnuecKkue CBOICTBa apeHOB. XMMHUYECKHE CBOICTBa OEH30JIa M €ro IOMOJIOTOB: PEaKIUU
3aMenieHus] B OCH30JIbHOM KOJIbIIE U YIJIEBOAOPOIHOM pajauKalle, peaklud MpPUCOeIUHEHUS,
OKHCJICHHE TOMOJIOTOB Oen3ona. [IpeacraBienue o0 OpueHTHPYIOIIEM JEHCTBUU 3aMECTHTENEH
B OCH30JILHOM KOJIbIIE Ha MPUMEPE AIKWIBHBIX PaJNKaJOB, KapOOKCUIBHOM, TMIPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuzamust  ctupona. CrocoObl  MOJNydyeHUS U NPUMEHEHHE  apoOMaTHYECKHX
YIJI€BOIOPOIOB.

[Mpuponnstii ra3. [lomyraeie HedTsHBIE Ta3sl. HedTh u e€ mpoucxoxaenue. KameHHbII
yroiib U TPOAYKTHl ero mepepadorku. CrocoObl mepepaboTKu HeTH: TEepPEeroHKa, KPEKHWHT
(TepMHUYECKH, KaTaTUTUYECKHi), pudopMuHr, nuponus. [IpoaykTsl nepepaboTku HEPTH, UX
MPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOM3BOIHBIX YIJIEBOJOPOIOB. Peaknuu 3amenieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIY, LHUAHOTPYIIy, aMmuHOrpymmy. [leiicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHOUPTOBOTO  pacTBopa mEnouyd. BzaumopeiicTBue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKUX COEAUHEHMSIX.
Hcnonp30BaHnEe TajlOr€HIPOU3BOJHBIX YIJIEBOJAOPOJIOB B OBITY, TE€XHMKE M TpPU CHUHTE3E
OpPraHUYECKUX BEIIECTB.

IKcnepumenmanvHbvlie MEmMoOObl U3YYEHUA 6eUleCmE U UX NPEeePaAU|eHUNl: WU3YUCHUE
¢u3nyecKux  CBOMCTB  YIJIEBOAOPOJOB  (pacTBOPUMOCTH),  KAUECTBEHHBIX  PEAKIUl
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHONM WIIM MOAHOW BOJIBI, pacTBOpa
NepMaHraHata Kajusi, B3aUMOJICHICTBHE alleTWJeHa C aMMHAYHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApyKEHHE Yriepoja M BOJOpOJa B OPraHMYECKHUX BEIIECTBAX,
MOJIyY€HUE ATHJIEHA U H3Y4YEHHE €ro CBOMCTB, O3HaKomJieHHEe ¢ Koiuiekuuamu «Hedte» u
«Yromp», ¢ oOpa3suamMu IUIACTMAcC, KaydyKOB U PE3UHBL, MOJIEIMPOBAHUE MOJIEKYJ
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamme opranndecKkue CoeIMHEHNUs.

[IpenenbHble OnHOATOMHBIE cHUpPTH. CTpoeHHE MOJeKysl (Ha MpUMepe MeTaHoja u
sTaHoJsa). ['oMonorudeckuii psis, oodmias Gpopmysa, nu3omMepusi, HOMCHKJIATypa U Kiaccuukarus.
dusnyuecKkue CBOWCTBA MpEAETbHBIX OJHOATOMHBIX CIUPTOB. BoJOpoaHBIE CBSI3U MEXIY
MOJIEKyJaMH CHHPTOB. XHMMHUYECKHE CBONCTBA: pEAKIMM 3aMElIeHHs, JerHIpaTaluH,
OKHCJIEHHUS, B3aUMO/JICIICTBIE C OPraHUYECKUMHU U HEOpraHUYeCKUMHU KucioTamu. KauectBenHas
peaxkiusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBUE 3TaHOJIa U METAHOJIa Ha OpPraHHU3M 4YellOBeKa.
CriocoObI ostyueHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Tpocteie 3¢upsl, HOMeHKIaTypa 1 nu3omepusi. OcCOOEHHOCTH (PUBNYECKUX M XMMUYECKHX
CBOMCTB.



MHoOroaToOMHbI€ CHOUPTHI — ATWIEHIVIMKONb W INIHLEpUH. DPU3NYECKHME U XUMHYECKHE
CBOMCTBA: peakUuu 3aMEIIECHUs, B3aUMOACUCTBHE C OPraHUYECKMMH U HEOPTaHWYECKUMU
KHCIIOTaMH, Ka4eCTBEHHAsl PEAKLUsl Ha MHOTOAaTOMHBIE CUpThL. [IpencraBieHne o MexaHusme
peakuuii HykieopuiabHOro 3aMerienus. JlefictBue Ha opranusm yesoBeka. CriocoObl MOIydeHHsI
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enou. CTpoeHue MOJIEKYIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIIBI M OCH30IBHOTO Spa.
®usnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XHMHUUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIE
peakuuu Ha (enon. ToxcuuHocTh (eHosna. CrocoObl NOMy4YeHHUs M INPUMEHEHHe (eHoa.
deHonopManbaeTuaHAsS CMOJIA.

KapOoHuIbHBIE COCNMHEHHMS — QIBJCTUABI M KETOHBl. JIEKTPOHHOE CTPOCHHUE
KapOOHMJIBHOM rpymmbl. ['oMonOruyeckue psapl albIeTHAOB M KETOHOB, oOmias ¢opmyna,
MU30MEpHUs M HOMEHKJIaTypa. PU3MYECKHE CBOMCTBA aNBICTUIOB M KETOHOB. XHMHUYECKHE
CBOMCTBA albJETHJOB M KETOHOB: peakuuu mnpucoeauHeHns. OKHCIEHUE albJIeruioB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyuYeHHs W MPUMEHEHHUE albJIerH0B U
KETOHOB.

OnHOOCHOBHBIE IpeaelibHble KapOOHOBBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHUCIOT. M3omepuss m HoMmeHkiartypa. Du3MuecKue CBOMCTBA OJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIOT. BOTOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHACIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOWCTBA, PEAKIHs 3TEpUDUKALUH, PEaKIHH C
y4acTHEM YIJIeBOJOPOJHOro paaukanga. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsATHE
0 TMPOU3BOJIHBIX KAPOOHOBBIX KUCIIOT — CIOXKHBIX 3pupax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IperncraBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTUHOBAs, OJICMHOBAs, JUHONE8As, JUHONEeH08as KUCIOThL. CrocoOsl
HOJIy4EeHHUsl U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxwnble 3¢upsl. 'omonornueckuii psia, odmas Gopmyia, H30MEpHsi U HOMEHKIIATYpa.
Du3nyecKnue 1 XUMAYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U IIEJTOYHOU Cpelie.

XKupsl. Ctpoenue, pusnyeckrue U XMMHUYECKHE CBOWCTBA YKUPOB: TMJIPOJIMU3 B KUCIOH U
men04Hoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIIMX OCTATKH HEMPEASIbHBIX KUPHBIX
KUCHOT. JKUpsI B IPUPO/IE.

MBI14 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmast xapakTepucTuka yrieBonoB. Kiaccudukanus yriaeBogoB (MOHO-, IH- U
nojucaxapuabl). MoHocaxapuIbl: TIIOKO3a, (PyKTO3a, Tanakro3a, pubo3a, Je30KCupudo3a.
®dusnueckue CBOWCTBA M HaxoxaeHue B mnpupoae. dDorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3bl: pEaKkIMM C YYacTUEM CHUPTOBBIX W aiNbAETUAHOW TIpyHN, CIMPTOBOE U
MOJIOYHOKHCIOe OpoxeHue. IIpuMeHeHMe TIIIIOKO3bI, €€ 3HaYeHHWE B JKU3HEAEATEIbHOCTH
opranusma. Jlucaxapuiel: caxapo3a, MaiabTO3a M JakTo3a. BoccraHaBiuBamomue U
HEBOCCTaHaBIUBalOLMe aucaxapuibel. ['maponus nucaxapuaoB. Haxoxzaenue B mpupone u
npuMmeHnenue. [lonmcaxapuapl: Kpaxmall, INIMKOTeH W 1emoio3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmaja, TJIMKOI€Ha WU LeuItoio3pl. (PDu3nueckue CBOMCTBA Kpaxmajga M LEJIIH0JI03bI.
XVMMHYECKHE CBOMCTBA KpaxMmayla: THIPOJIM3, KaUeCTBEHHAs peakuus ¢ MOJOM. XUMHUECKHE
CBOICTBa IEJITIOI03bl: THAPOIIN3, MOTydeHHEe 3(PpUpoB 1eT0a03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIN IIENK).

IKcnepumenmanvnvle  MemooObl  UYUEHUA  GeUWleCg U UX  NPeePaAujeHuil:
pacTBOPUMOCTb Pa3jIMYHBIX CIIUPTOB B BOJE, B3aUMOJACHCTBHE dTAHOJA C HATPUEM, OKHCIIEHUE
ATUJIOBOTO CIHPTa B albJAETH] Ha pacKaJEHHOW MEIHOM MpPOBOJIOKE, OKHUCIEHHE STUIOBOTO
CIUpTa JUXpPOMATOM Kajusl (BO3MOXHO HCIIOJNIb30BaHHE BHIEOMATEpUANIOB), Kau€CTBEHHBIE



peaknuu Ha anmpAeruabl (¢ ruapokcupoMm auammuHcepeOpa(l) u rumpoxcumom meau(ll)),
peakuusi riauuepuHa ¢ ruapokcunom meau(ll), xumuyeckue cBoWcTBa pacTBOpa YKCYCHOM
KHCJIOTBI, B3aUMOJICHCTBHE pacTBOpa TIOK03bl ¢ ruapokcumom wMmeau(ll), B3ammopeiicTBue
Kpaxmaljia ¢ MOJIOM, pEIICHHE IKCIHEPUMEHTAlIbHBIX 3a1ad 1o teMaM «CrupTbl U (HEHOJNBDY,
«Kap6oHoBbIie KUCIOTBI. CIIOKHBIE (DUPBD».

A3oTcoaepxaniye opraHuyecKkne coeiNHeHusl.

AMUHBI — OpraHu4eckue TMpou3BOAHbIe ammuaka. Kiaccudukanus amMHHOB:
anudaTuyecKkue U apoMaTHUeCKUe; MepBUYHbIC, BTOPUUHBIE U TpeTHuuHble. CTpOEHUE MOJIEKYIL,
oOmas ¢opmyina, u3omMepus, HOMEHKIaTypa U (pu3nveckre CBOWCTBA. XUMHUYECKOE CBOMICTBa
anrn(aTUUECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACHUCTBUE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHUWJIMH — IpeCTaBUTENIb AMUHOB apoMaTtuyeckoro psjaa. CtpoeHue anwivHa. Bzaumuoe
BJIMSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIJIMHA.
KavectBennsle peakuun Ha aHWwinH. CrocoObl MOJNydeHHs W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [losyueHne aHwIMHA U3 HUTPOOEH3071a.

AmMuHokucinotel. Homenkmarypa u  uszomepus. OThenbHbIE TPEACTaBUTENH  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMUHOKHUCIOT. XUMUYECKHE CBONCTBA
AMHHOKHCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIus IOJIMKOHICHCAIHNH,
oOpa3oBaHHe NENTHAHON cBA3M. bruosornueckoe 3HaueHHUEe aMUHOKHUCIOT. CHHTE3 M THIPOJIU3
MENTHIOB.

benku kak mnpupoansle monumepsl. [lepBuuHasi, BTOpUYHAs W TpPETHYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

DKcnepumenmanbHbvle MEmMoObl U3YUEHUA 6EULeCME U UX NPeepauieHull: PAaCTBOPCHHE
0enkoB B BoOJie, JeHATypalus OEIKOB MPH HarpeBaHHH, [IBETHBIC PEAKIMH Ha OEJKH, pelieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALIUE OPraHUYECKUE COCAUHEHUS» U
«Pacro3HaBaHne OpraHUYECKUX COEAMHEHUI».

BbICOKOMOIEKYJISIPHBIE COCIMHEHMS.

OCHOBHBIE TIOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMN: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPEIHsAs MoJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOJMMEPU3aIIs U MOJIMKOHICHCAIINS.

[TonumepHbIe MaTepuabl. [Tnactmaccer (mosmaTUIIEH, MOJIUIPOTIUJIEH,
MOJIMBUHUIIXJIOPHI, MOJIUCTUPOT, MOJIMMETUIIMETaKpHUIIaT, MOJIMKapOOHATHI,
nosua THIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

DnacToMephl: HATypalbHBI  KaydyK, CHHTETHUECKHE Kaydykd (OyTaIreHOBBIH,
XJIOPOTIPEHOBBIN, U30MIPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHHUs  (TeyoH, KeBiap, BJIEKTPOIPOBOISIINE
HOJMMEpHI, OnopasziaraeMble OJIMMEpPHI).

IKcnepumenmanvHbvie MenoObl UYUEHUS 6EUECNE U UX NPEEPAUIEeHUTI: O3HAKOMIICHUE
¢ o0OpasuaMM NOPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, Kay4dyKOB, pELICHHE
HKCIIEPUMEHTAJIBbHBIX 33/1a4 10 TeMe «Pacrno3HaBaHue MIIaCTMAcCC U BOJIOKOH».

Pacuémmnuie 3a0auu. Haxoxnenue MOJIEKYyISIpHOW (GOPMYIIbI OPraHMYECKOTo COeTMHEHHS
[0 MacCOBBIM [IOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXJICHHE MOJIEKYJISIPHON
(bopMyJbl OPraHu4ecKoro coeIMHEeHUs Mo Macce (00bEMY) MPOTYKTOB CrOPaHHUs, IO KOJIUYECTBY
BellecTBa (Macce, 00bEMY) MPOJYKTOB pPEAKIUH W/WUIM HCXOIHBIX BEIIECTB, YCTAHOBIIEHHE



CTPYKTYpHOU (hOpMYJIBI OPraHMYECKOTrO BEIISCTBA HA OCHOBE €r0 XUMHYECKHX CBOWCTB WIIU
CIoCcOOOB TOJNYYCHHUS, OMpEIeNIeHHe JOJMM BBIXOJA MPOAYKTa PEaKIUU OT TEOPETUYECCKU
BO3MOKHOTO.

Meosicnpedmemmoie ceazu.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l IPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HMCIOJb30BaHWE KaK OOMIMX ECTECTBCHHO-HAYYHBIX IMOHSATHH, TaK U
MOHATUHN, IPUHATHIX B OTAEJIBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOT' 0 IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHBbIE TOHATHUA: SIBJICHHUE, HAy4YHBIM (akT, rumnoresa, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, HU3MEpPEHHUE, SKCIIEPUMEHT, MOJEIb,
MO/ICJIMPOBAHUE.

®usuka: marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTUYECKHI
YpOBEHb, BEIIECTBO, TeJIO, 00BEM, arperaTHOE COCTOSHUE BellecTBa, (PU3WYECKUE BEIHYUHBI,
€MHULIBI U3MEPEHUs1, CKOPOCTb, SHEPI U, Macca.

buonorus: xierka, opranu3M, 3Kocuctema, omochepa, MeTaboOIM3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TeTePOTPOGHBIA THUI IMHUTaHUS, OpoXkeHHe, (HOTOCHUHTE3, JbIXaHWEe, OCJKH,
YIJIEBOIbI, )KUPbI, HYKJICMHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpacdusi: mose3Hble UCKOMAaeMble, TOTLIHBO.

TexHoMoTHs: MUIIEBHIE MPOAYKTHI, OCHOBBI PAIMOHAIILHOTO MTUTAHUs, MOIOIINE CPE/ICTBA,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne OCHOBBI XMMHHU.

Atom. CoctaB aTOMHBIX siiep. XuMudeckuil aneMenT. M3oronsl. CTpoeHHE 3J1€KTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCIA. DHEPreTHUECKUE YPOBHH U TOAYPOBHH. ATOMHBIE
opburanu. Knaccudukarms XUMHUYECKUX dIEMEHTOB (S-, p-, d-, f-anementsl). Pacnpenenenue
AIIEKTPOHOB IO AaTOMHBIM OpOUTaIsIM. OJEKTPOHHbIE KOH(QUIYpallUM AaTOMOB 3JIEMEHTOB
NEpPBOro—4eTBEPTOrO0 MEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, JIIEKTPOHHbIE
KOH(UTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepuonuueckuii 3akoH u Ilepuomnueckas cucremMa XumMuyeckux a3viemMeHToB J[.U.
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBI XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUs CBOMCTB
XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMHU IPOCTBIX M CIOXHBIX BEILECTB IO TpyInam U
nepuoaam. 3HaueHue nepuoandeckoro 3akona /[.M1. Menneneesa.

XuMudeckas CBs3b. BHIBI XMMHUYECKOW CBS3M: KOBaJCHTHAS, MOHHAS, METalandecKas.
Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBsI3U: OOMEHHBIM M JOHOPHO-aKLENTOPHBIN. DHEprus
U JMHA cBsA3U. [loyspHOCTD, HANIpaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOW CBsA3H. KpaTHble
cBsa3u. Bogoponnas cBsA3b. MeXMONIEKYISPHBIE B3aUMOACUCTBUS.

BaneHTHOCTP W BaJ€HTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOW CTPYKTYPBI
MOJIEKYJI C UX T€OMETPHUYECKHM CTpOeHHEM (Ha MpUMepe COEAMHEHHMH 3JEMEHTOB BTOPOTO
nepuoaa).

IIpencraBneHne O KOMIUIEKCHBIX coequHeHMsX. (CocTaB  KOMIUIEKCHOTO — HMOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coeauHeHuid. Ilonarue o
KOOPJAWHALIMOHHON XUMUHU.

BemecrBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHs. THIIBI KPUCTAJUIMYECKUX
PEIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.



[lonsitue o nucnepcHbix cuctemax. Mctunubie pactBopsl. [IpeacTaBieHue 0 KOJTOUIHBIX
pactBopax. CmocoObl BBIpaKCHHsI KOHIICHTPAIIMH PACTBOPOB: MaccoBas JOJs BeHIecTBa B
pacTBope, MOJISIpHAasT ~ KOHUEHTpauus. HacellleHHble W HEHaCBIIIEHHBIE  PACTBOPHI,
pacTtBopuMocTh. Kpucramnoruaparst.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTaHMYECKHX BEIICCTB. |pHBUAIBHBIC HAa3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPraHUUECKUX BEIIECTB.

Knaccudukanusi XuMHUUeCKUX peakifii B HEOPraHUYECKON U OpraHMYECKOW XUMHUHU. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPIUU MPU XUMUYECKHUX
peakusix. TermnoBblie 3Q(PeKThl XUMUUECKUX peakuuid. TepMoXuMudeckue ypaBHEHHUSL.

CKOpOCTh XUMHUYECKOH peaklny, €€ 3aBUCUMOCTh OT Pa3IMyHbIX (akTOpoB. ['OMOreHHBIE
U TreTeporeHHbie peakuuu. Katanus u kataau3aropsl.

OOpatumble u HeoOpaTUMble peakUMU. XUMHUYeckoe paBHOBecue. KoHcraHnTta
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIMSIOLIME HA MOJO0KEHUE XWMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBJICHUE M KOHLIEHTPAIMU BEIIECTB, y4acTBYIOIIUX B peakuuu. [Ipunmun Jle
[ITarense.

OnektponuTnueckas auccouuanus. CuiabHble U ciabble  IeKTposuThl. CTeneHb
nuccormanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHas!, 1eno4yHas. BoaopoaHslid
nokazarens (PH) pactBopa. ['maponus coneii. Peakim nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENb |
BOCCTaHOBUTENb. [Iponecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENHU. MeTO/1 1IeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKcnepumenmanvHbvle MEMOObl U3YUEHUA GEULECME U UX NPECPAU{eHUIl: PA3TI0KEHUE
MEepPOKCUIa BOJOPOJAa B TNPHUCYTCTBUM KaTalll3aTopa, MOJIEIH KPUCTAUIMYECKUX PEUIETOK,
MPOBEJCHUE pEaKIuid HOHHOTO OOMEHa, OIpeleleHHe Cpeabl pPacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKiuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuyeckasi Xumus.

ITonoxxenue HemertaiuioB B llepuommueckoir cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MenneneeBa U OCOOCHHOCTH CTPOCHHsS HMX aToMoB. (DuU3NyYecKue CBOICTBAa HEMETaJUIOB.
AnoTponusi HEMETauIoB (Ha MpUMepe KUCIopoa, cepbl, hochopa u yriepoaa).

Bonopon. Ilonydenue, ¢puznueckue U XUMUYECKHE CBOMCTBA: PEAKIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mipubl. TOTUIMBHBIE 371EMEHTHI.

["anorensl. Haxoxaenune B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOPOABI. BakHelMe KHUCIOPOACOAEPKAIIUE COCIUHEHUS TaJOreHOB.
JlaGopaTopHbie U MPOMBIIIIICHHBIE CIIOCOOBI MOTy4YeHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHMM.

Kucnopon, o3oH. JlaGopaTopHble W TPOMBINUICHHBIE CIOCOOBI MOTYYEHHSI KHCIOPOAA.
dusnyeckue W XHUMHYECKHE CBOWCTBA W TMPUMEHEHHE Kuciopojga u o30Ha. OKcuIbl U
TIEPOKCHUJIBI.

Cepa. HaxoxneHume B MpUpOJE, CIOCOOBI MONYy4YEeHUS, (U3MUECKHE W XHUMHUYECKHE
coiictBa. CepoBogopon, cynbdunsl. Oxeun cepoi(1V), okcun cepoi(VI). CepHucras u cepHas
KHCJIOTHI M uXx comr. OCOoOCHHOCTH CBOWMCTB CEpHOW KHCIOTHL. I[lpuMmeHeHume cepsl U €€
COCTUHEHUN.

A3zor. HaxoxneHue B TpuUpojie, CIOCOOBI MONMy4eHHs, (PU3MUECKHEe U XHUMHUYECKHE
cBOMCTBAa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THUCTasi U a30THAsg KHUCJIOTHI M UX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL [IpuMeHeHue a30Ta W ero coeaMHEHWil. A30THBIC
yIa00peHusI.



®ocdop. Haxoxnenue B mpupone, crnocoObl MOTy4deHHUs, (U3NUECKHE U XUMHUYECKHE
cBoiictBa. Docouapl u ¢ochun. Oxcuasl (ocdopa, ¢ochopHas kuciaora U e€ COJIH.
[Tpumenenue pochopa u ero coequnenuii. ochopHeie y100peHuUs.

VYrnepon, HaxoxxJIeHHe B mpupoje. AJoTponHble Moaudukanuu. dusznueckue u
XUMHYECKHE CBOMCTBAa MPOCTBIX BeIIECTB, 00pa3oBaHHBIX yriepogoMm. Oxcun yriaepoma(ll),
okcun yraepona(lV), yronpHas Kuciora u e€ CONMM. AKTUBUPOBAHHBIA Yroib, aJCOPOIIHSL.
Oymiepensl, rpaden, yriepoaHble HaHOTpyOku. IIpuMeHeHHe MPOCTHIX  BEIECTB,
00pa30BaHHBIX YIIIEPOIOM, U €r0 COSAMHEHU.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOdydeHHs, (GU3HUecKue M XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTA, CUIMKAThL. [IpuMeHeHne KpeMHUsI U ero
coenuHeHuil. CTEKIO0, ero MoJly4eHue, BUAbI CTEKIIA.

[Tonoxxenue metaisos B [lepuoanueckoil cucreMe XUMHUYECKUX 3T1eMEHTOB. Oco0eHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0YeK aTOMOB MeTayioB. Obuue Gpu3ndyeckue CBONCTBAa METAJLIOB.
[TpumeHeHne MeTamioB B ObITY U TexHHKe. CIIJIaBbl METAJLJIOB.

DNEeKTPOXUMUYECKUNA PpsJl  HampsDkeHUH MerauioB.  OOmme crnocoObl  MOJYy4EeHHS
METaJUIOB: TUAPOMETAIUTYPIHs, MUPOMETAILLYPrusl, daeKkTpomeTaityprusi. [lonsitue o koppo3uu
MeTaisioB. CriocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka meramioB |A-rpynnsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHTOB. Harpwii u kanuii: moimydeHue, pU3MUecKue U XUMHUYECKHUE CBOWMCTBA, IPUMEHEHUE
MPOCTHIX BELIECTB U UX COCAMHEHUM.

Ob6mas xapaktepuctuka MetamioB |IA-rpynmsl [leprogudeckoit cucTeMbl XUMHUYECKHX
DIIEMEHTOB. Marauii W KajJblMid: MOJNlydeHHe, (U3NYECKHe W XHMHUYECKHE CBOWCTBA,
IIPUMEHEHHE IPOCTHIX BEILECTB U UX coequHEHUH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS!.

AntoMuHUR: monydeHue, GU3NYECKUe U XMMHUUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BElleCTBA M €ro COeAMHEHUU. AMGpOTepHbIE CBOWCTBA OKCHAA U THAPOKCUAA aTIOMHUHUS,
TUIPOKCOKOMILJIEKCHI aJIFOMUHUS.

OOmass xapakTepucTuka MeTauioB mHoOouHblx mnoarpymnn (b-rpynm) Ilepuoguueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

duznyeckue U XMMUUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHu. OKCHUIIbI U THIPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u quXpomarbl, UX OKUCIUTEIbHBIE CBOMCTBA.
[TosryueHue u npuMeHEeHNe XpoMa.

dusnyeckue M XUMHUYECKHME CBOMCTBA MapraiHia M €ro CoeauHEeHUH. Baxuenmne
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHCIIUTENIbHbIE CBOWCTBA.

duznyeckue U XUMUYECKUE CBOMCTBA ene3a U ero coequHeHni. OKCHIbl, THAPOKCUIBI U
comnu xene3a(ll) u sxeneza(lll). [lonyuenue u npumMeHeHHe kKenne3a U ero CIUIaBOB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coeuHeHuil. [lonyuenre u npumeHenme
MeIU U €€ COCTMHEHHM.

[{uHk: monyuenue, Pu3nuecKkre u XUMHUECKHE CBOMCTBA. AMGDOTEpHBIE CBOMCTBA OKCHIA
Y TUIPOKCH/IA [INHKA, THAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne IMHKa U €r0 COETMHEHU.

IKcnepumenmanvHbvie MEmoObl U3YYEHUA 6euiecmeé U Ux npeepauieHull: U3y4ucHHe
00pa3IoB HEMETaJIoB, TOpeHue cepbl, (ocdopa, kenesa, MarHus B KHUCIOPOJE, M3ydEHUE
KOJUIeKIMH «MeTayuibl M CIUIaBbl», B3aUMOJCHCTBHE IIEIOYHBIX M IIEJIOYHO3EMETbHBIX
METAJUIOB C BOJIOW (BO3MOXKHO MCIIOJIb30BaHME BHIEOMATEPUANIOB), B3aUMOJICHCTBHE IIMHKA U
JKeJle3a C pacTBOPAaMHU KHUCIIOT U ILIEJI0UY€El, KAUECTBEHHBIE PEAKIIMY Ha HEOPraHMYECKHE aHUOHBI,
KaTHOH BOJOPOAA U KaTHOHBI METAJUIOB, B3aUMOJEHCTBUE THIPOKCHUIOB AITIOMUHUS M IIMHKA C
pacTBOpaMH KUCIIOT U IIeJoYel, pelieHne SKCIepUMEHTANIbHBIX 3aau 1Mo TeMaMm «[ ajmoreHsl»,



«Cepa u e€ coenuHeHH», «A30T U Gochop U UX COeTUHEHUSD», «MeTallIbl TIaBHBIX MOATPYII»,
«MerTasbl TOOOYHBIX TTOATPYIIID.

XuMHS U )KU3Hb.

Ponp xumun B oGecrieueHMH yCTOWYMBOIO pa3BUTHUS yenoBedecTBa. [loHATHE O HAyUHBIX
METOJaxX IIO3HAHUS M METOJOJIOTMM HAy4dyHOro uccienoBaHus. HayuHble DpuUHIUIBI
OpraHM3aly XUMUYECKOr0 MPOou3BOACTBA. [IpoMbliIeHHBIE CIIOCOOBI MOJIYUYEHUs BayKHEHIINX
BEILIECTB (Ha MpUMepe MPOU3BOJCTBA aMMMAKa, CEPHOW KUCIIOTHI, MeTaHoua). [IpoMbluieHHbIE
CHocoObl MOMYYEHUSI METAJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl U
ero nocneacTsus. Ponb xuMuu B o6ecriedeHnu SHepreTu4eckoil 0€30MacHOCTH.

XuMHus M 300pOBbe 4YenoBeka. JlekapcTBeHHble cpencTBa. lIpaBuna ucnosb3oBaHuUs
JIEKapCTBEHHBIX IpenapaToB. Poib XuMUM B pa3BUTUU MEIULIVHBI.

XuMUS UL OCHOBHBIE KOMIIOHEHTHI, NULIEBbIe J00aBKU. Ponb xuMun B obecrneyeHun
IUILEBOH O€30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. beitoBas xumus. [IpaBuna Ge3o0macHOro
MCIIOJIb30BaHUs IIPENapaToB ObITOBOW XMMHUH B IOBCEHEBHOMN KU3HHU.

XUMHS B CTPOUTEBCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepHabl (LIEMEHT, OETOH).

Xumus B celbCKOM Xxo03siiicTBe. Opranndeckue 1 MUHEpaibHbIe y100pEeHuUs.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, Kpacku, CTEKJIO, Kepamuka. MaTepuaibl
JUISL 31EKTpOHUKU. HaHOTEeXHOIO0THH.

Pacuémmnuwie 3a0auu.

PacuéTbl: Macchl BemiecTBa MiuM 00BbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKLUU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUM, €CIW OJHO W3 BEIIECTB HMMEET MPUMECH, MacChl (00BEMa,
KOJINYECTBA BEILECTBA) MPOAYKTa pEaKIMH, €CIM OJHO M3 BEIIECTB JIaHO B BUJE pacTBOpa C
onpeaes€HHOM MacCOBOM J0Jied pacTBOPEHHOTO BELIECTBA, MACCOBOWM IO U MOJISIPHOM
KOHLIEHTPAllUU BEILECTBA B PAcTBOPE, JIOJIM BbIXOAA MPOJAYKTa PEAKIUH OT TEOPETUUYECKU
BO3MO>KHOTO.

Mesxicnpeomemmuuie ceasu.

Peanu3zanus MeXnpeaMETHBIX CBA3eH NpU M3y4eHUU OOIel U HEOPraHMYeCKOW XMMUU B
11 xnacce ocymiecTBiseTCs Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTHH,
TaK U MOHSTUN, IPUHATHIX B OTJIEIbHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01e ecTecTBEHHO-HAy4YHbIE MOHATHUS: SIBJICHHE, HAy4HBIH (akT, rumoresa, Teopus,
3aKOH, aHaju3, CHUHTe3, Kiaccu(uKalus, M[epHOAUYHOCTb, HAONIOJICHUE, HW3MEpEHue,
AKCIEPUMEHT, MO/JIENb, MOJIETUPOBAHUE.

®uznka: marepusi, MUKPOMHpP, MaKpOMHUp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOINBl, PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTMUECKUIl YpOBEHb, BEILIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHME BELIeCTBA, HACAIbHBIN Tra3, (U3UYECKUe BEIMUYUHBI, E€IUHUIIBI
U3MEpEHUs], CKOPOCTh, SJHEPTHUs, Macca.

buonorust: knerka, opraHusM, OJKocucTema, Ouochepa, MeTabOIU3M, MaKpo- H
MHUKPORJIEMEHTBI, OENKH, JXKUPbI, YIJIEBOAbI, HYKJIEHHOBBIE KHCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpYroBOpOT BEUIECTB U ITOTOK HEPTUU B IKOCHCTEMAX.

['eorpacdusi: MuHeEpasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIIMBO, PECYPCHI.

TexHonorus:: XuMu4eckasi MPOMBIIIIEHHOCTb, METAJUTYprusi, CTPOUTEIbHbIE MaTepuabl,
CENIbCKOXO3SHCTBEHHOE IPOM3BOJCTBO, IMHINEBas IPOMBIIUIEHHOCTh, (papmaleBTHUecKas
IIPOMBIIIIIEHHOCT, IIPOU3BOJICTBO KOCMETHYECKHUX IIPENnapaTos, IIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€pPHAaJIOB, 3JIEKTPOHHAS IPOMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI ITO XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTrcTBUM C CUCTEMHO-AESTEIIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMUHOCTHBIX
pe3yibTaTOB OCBOEHHUsI TNpeaMera «XUMUs» Ha YpPOBHE CpeIHEro o0Iiero ooOpa3oBaHUs
BBIJICTICHBI CJIETYIOIINE COCTABISIONIUE: OCO3HAHUE O0YYaIOIIMMHUCS POCCUMCKON Tpa)IaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIPEAETICHUIO;
HAIMYUE MOTHMBAlMM K  OOYYCHHIO; TOTOBHOCTh M  CIIOCOOHOCTH  OOYYArOIIMXCS
PYKOBOJCTBOBATbCS MPUHSATHIMA B OOIIECTBE MpPAaBWJIAMH W HOPMAMH TIOBEICHUS; HaJIH4Yne
MIPABOCO3HAHUS, SKOJOTHUYECKON KYJIbTYphI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH KM3HEHHbIE
IUTaHBI.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTPaxaroT cHOpMUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON U TIPAKTHUYECKOM NEATEILHOCTH 00YUaIOUXCsl B MPOIIECCe peann3aun
00pa3oBaTeNbHOI 1eATeTbHOCTH.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHhopMHUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON M TIPAKTHUYECKOM NEATEIILHOCTH 00YUaIOMUXCs B MPOIIECCE peaTn3aun
00pa3oBaTenbHON JESTEIHPHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

OCO3HaHHUA 00YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHn: y9eOHBIX M IMO3HABATEIIBHBIX 32124, BRITOJHEHUN XUMUICCKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MMOHMMATh M TIPUHUMATH MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHTBI JIPYTHX
MIPY aHAJIM3€ Pa3INYHBIX BUJIOB YUYEOHOH 1€ATEeIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAy4YHOMY HACJIEAHI0 OTEYECTBEHHOM
XUMUH;

YBa)XEHHUSI K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUM U MPAKTUYECKOTO MPUIOKECHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3ylbTaT HAJTUTENbHBIX HAOIIOACHMUIA,
KPOTOTJIMBBIX IKCIIEPUMEHTAILHBIX TTOUCKOB, TIOCTOSTHHOTO TPY/Aa YYEHBIX U IPAKTHKOB;

WHTEpECa M TI03HABATEJIBHBIX MOTHBOB B TIOJIYYEHHHW U TMOCIEAYIONIEM aHAJIU3E
uH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MTOBEICHHSI;

CIIOCOOHOCTH OIICHWBATh CHUTYAaIldH, CBS3aHHBIE C XWMHWYCCKUMHU SBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOpAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIIEHMBATH CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBApUIIEH C MO3UIUI
HPaBCTBEHHBIX M MPABOBBIX HOPM U C YUETOM OCO3HAHMS TIOCIECTBUN MOCTYIIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

MOHMMAaHUS [IEHHOCTEH 3J0pOBOTO M 0e30macHoro oOpasza >KW3HHU, HEO0OXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOoIeHnsT MpaBmiI 0€30macHOTO OOpaIieHusl C BEMIECTBAMU B OBITY, TOBCEIHEBHOM
YKU3HU, B TPYIOBOH JIEATEIIHBHOCTH;



MOHWMAHUS [EHHOCTH TPAaBWJI WHAWBUAYAIBHOTO U KOJUICKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHHUA TOCJIEJACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTpeOJIEHUS alIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BoCIUTAHUSA:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIICIOBATEIBCKOW JIESATEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEIICHUU MPAKTUYECKHX 3a/ad COLUaIbHOU
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYCCKOMY U3YYCHHIO MPOQPECCHIl pa3IuYHOrO poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOil 1eATeIbHOCTH;

FOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBUIYaTbHOM TpaeKTOpUH OOpa3oBaHMs,
Oynymeit mpodeccun u peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U IMOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0OrH4eCKOro BOCIIUTAHMS:

9KOJIOTHYECKH 11eJecO00pa3HOro OTHOIIEHUS K MPHUPOIE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHUMAaHUS TI00aJFHOTO XapaKTepa dKOJIOTHMUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HAaHUS HEOOXOJUMOCTH HCIIONIB30BAHUS JOCTHKEHUN XUMUH IS PELICHUSI BOIIPOCOB
palMoOHATIBLHOTO TPUPOIOTIOIH30BAHNS;

AKTUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCSIIIMX BPEI OKPYKAIOIIEH MPUPOIHOHN cpee,
YMEHHsI TPOTHO3UPOBATh HEOIAroNpUsTHBIE HKOJIOTMUYECKUE MOCIEACTBHS MPEIIPUHUMAEMBIX
NENCTBUI U IPeIOTBpAILATh UX;

HaJU4Msl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIbTYPBI, OIBITA
NEATETLHOCTH  DKOJIOTUYECKOW HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN U COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACONOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTUS HAyKu |
00IIECTBEHHON TIPAKTHUKHY;

MOHMMAHUSA CHENU(PUKA XUMUU KaK HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBIIIUICHUSI, CO3JJaHUHU IIEJIOCTHOTO MPEICTABIIEHUs 00 OKPYXKaIOIeM
MHpE KaK O €IUHCTBE MPHUPOJbI U YEJIOBEKA, B MO3HAHWUU TMPUPOJHBIX 3aKOHOMEPHOCTEU W
pelIeHrur IpodsieM COXpaHeHHUs TPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJS COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M Ba)KHOM pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYPHbI, B PEIICHUN TI100aTbHBIX MPOOJIEM YCTOMUYHNBOTO PA3BUTHUS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOH M DJKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
o0ecreYeHnn yCIOBHM YCIEUTHOTO TPyAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
00111eCTBa;

€CTECTBCHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAHHUs CYIIHOCTH METOJOB TIO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BATh MOMy4yaeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SIBICHUN OKPYKAIOIIErO0 MHpa U MPOUCXOMASIINX B HEM W3MEHEHUH,
yYMEHUS JiefaTh 000OCHOBAHHBIE 3aKJIFOYCHHS] HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIIMXCS TaHHBIX
C TEJBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITENILHO UCTOIh30BaTh XUMUYECKUE 3HAHUS [Tl pEUICHHS TIpoOieM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpeca K MO3HAHUIO, UCCIIeI0BATEIbCKON JesITeIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHHIO U caMOo00pa3oBaHUIO, K
AKTUBHOMY TOJYYCHHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KHU3HEHHBIMU
NOTPeOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3iIuyHbIXx cdepax mnpodeccHoHanbHOU
JESITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHele pe3yiabTaTbl OCBOEHHUs INPOTpaMMBbl 10 XMMHUH Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HayuMble U1l (OPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIIMXCS MEXIAUCUUIUTMHAPHBIC
(MeXnpeIMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
nu CHGIII/I(i)I/IKy MCTOAOB IMO3HAHUWA, UCIIOJIb3YEMbIX B €CTCCTBCHHBIX HAayKaX (MaTepI/Iﬂ, BCIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, Hay4HbI (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BAaHUE, HAOMIOICHNEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

VHHUBEpcajibHble  y4deOHble  JelcTBUA  (TO3HABAaTeIbHBIE,  KOMMYHHUKATHBHBIE,
perynsTuBHBIE), oOecreunBaomme (GopMupoBaHue (YHKIMOHAIBHOH T'PaMOTHOCTH |
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroInXcs;

CIOCOOHOCTh ~ OOy4arolIUMXCsl  KMCIOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIUIMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCaJbHbIE Yy4eOHBIE JICHCTBUS B IO3HABATENBHOU U
COLIMAJIbHON IIPAKTHKE.

MeranpeaMeTHbIe PEe3YJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU YUCOHBIMU
MO03HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSMHU.

Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a30Bble JIOTHYECKHE e CTBUS:

CaMOCTOSITENNbHO (POPMYIHpPOBaTh M aKTyalU3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIEeTIATh 1NN JEeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU WX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN NPHUEMBI JIOTUYECKOTO MBILUIEHUS: BBIICIATh
XapakTepHble TMPU3HAKKM TIOHATHM M yCTaHaBIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u fIBJ'IGHHﬁ;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(i)I/IKaIII/II/I BCHICCTB U XUMHUYCCKUX peaKHHﬁ;

YCTaHaBIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSA3M MEX1Y U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH IJIOTUYECKUE PpACCYKIEHHUS (MHIYKTHUBHBIC, JACAyKTHUBHBIC, IO aHAJOTHH),
BBIABJIAATH 3aKOHOMECPHOCTHU U IMMPOTHBOPEUYHA B paCCMAaTPUBACMBbIX SABJICHUAX, (1)OpMYJ'H/IpOBaTI)
BBIBOJIbI U 3aKJIFOUYCHU S,

MPUMEHSTHh B TIPOIECCE MO3HAHUS HCIOIb3yeMble B XMMHUHU CHMBOJIMUYECKUE (3HAKOBBIC)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIMA — TPU PEIICHUH YIeOHBIX
MMO3HABATCJIbHBIX W IMPAKTHYCCKUX 3aaad, MPUMCHATH HA3BAHHBIC MOACIIBHBIC IMPCACTABICHUA
JUISl BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB M XUMHUUECKUX PEAKIIHi.

2) 0a30BbIe HcCIeI0BaTEIbCKHE TeCTBHS:

BJIaACTh OCHOBAMH METOJOB HAYUYHOT'O MMO3HAHHNA BCUIECCTB U XUMHUYCCKUX peaKum‘/'I;



dopMynupoBaTh LETHM M 3aJaud  HMCCIEJOBAHHUSA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIEHO C(hOpMyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BJIAJ€Th HABBIKAMHM CAMOCTOSITEJILHOI'O IUIAHUPOBAHUS M IPOBEJIEHHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 332 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O000OIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOAETAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKOM HCCIIEOBAaTENIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOJOB peIIeHUs
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBATbCSI B  pa3IMUYHBIX HCTOYHUKAX MHPOpMaLuU (HAYyYHO-TIOIYJIsIpHAs
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBleHHs, KPUTHUYECKU
OLIEHUBATh €€ JI0CTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3JINYHBIX OUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcCTBa INpu paboTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((U3NUYEeCKHe M MaTeMaTHYeCKUE) 3HAKu U
CUMBOJIBI, (popMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIUYECKHUE CPEICTBA HATJISTHOCTH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOM TeMbI B XOJI€ TUAIOora U/Uiu IUCKYCCHUH,
BBICKA3bIBaTh UieH, OPMYITHUPOBATH CBOM MPEATIOKEHUS OTHOCUTENIBHO BBITOJHEHUS
MPEUI0KEHHOM 3a/1auu;

BBICTYIIaTh C NPE3EHTALMENW PEe3yJbTaTOB IMO3HABATEIILHOM IEATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMIPU  BBITOJHEHUH XHUMHYECKOIO
OKCIIEPUMEHTA, TMPAKTUYECKOW pabOThl MO WCCIEIOBAHUIO CBOMCTB HW3Y4aeMBIX BEIIECTB,
peanu3anuu y4eOHOro TMpoeKkTa, W (POpMYITHpPOBaTH BBIBOJBI MO pPe3yibTaTaM MPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTTIACOBAHUS MO3UIIUI B X0O€ 00CYXKIeHUS U OOMEHAa MHEHUSIMH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUS:

CaMOCTOSITENIbHO TJIAaHUPOBaTh U OCYIIECTBISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenensds e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii aropuT™M JIeHCTBUN TpU BBIMOJHEHUU YYE€OHBIX M MCCIEOBATENbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYILIECTBIIATH CAMOKOHTPOJIb JI€ATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.



MNPEJIMETHBIE PE3YJIBTATHBI

[TpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOrPaMMBI IO XUMHH Ha YIIIyOJEHHOM ypOBHE Ha
YPOBHE CpeHEero OOIIero oOpa30oBaHUs BKJIIOUAIOT crenuUyYecKue s y4eOHOro mpeamMera
«XUMUs» HaydyHbIC 3HAHUS, YMEHHSI M CIIOCOOBI JCHCTBUH MO OCBOCHUIO, MHTEPIPETALUU U
HpeO6pa3OBaHI/IIO 3HaHI/II71, BUBI ACATCIBHOCTH IO MOJTYUYCHUIO HOBOI'O 3HAHUA U MMIPUMCHCHUTIO
3HAaHUU B PA3IMYIHBIX y‘-Ie6HBIX CUTyallusX, a TAaKKC B PCAJIbHBIX XWU3HCHHBIX CHUTYyallUAdX,
CBSI3aHHBIX C XUMHEH. B mporpamme 1o XMMHH MPEIMETHBIC PE3yJbTaThl MPEACTABICHBI 110
roJlaM U3ydeHHUsI.

10 KJIACC

Ilpeomemmnuie pesynomamul oceoenusn Kypca «Opeanuueckan Xumusy) Oompaxicaom:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MeCTe M 3HAYCHHM OPraHUYECKON XUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ POoJH B 00EeCIeYeHUN YCTONYMBOIO pa3BUTHsI YEJIOBEUECTBA B
peIIeHur MPOOIEM IKOJIOTUYECKOM, IHEPTeTUYSCKOW M TUIIEBONH O€30MacHOCTH, B Pa3BUTHU
MEIWIIMHBI, CO3JaHWH HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHKOB JHEPrUH, B OOECICUYCHUU
paloHaIBHOTO MPUPOIONONB30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOILIEH KYyIbTYpbI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
MIPUPOJHON CpelIE;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIATarOUINe
HOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M IJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIU3allds aTOMHBIX
opOuTanei, MOH, MOJIEKYyJa, BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKasi CBs3b, MOJIb, MOJISIPHAs Macca, MOJISPHBIA O0O0BEM, YIJIEPOJIHBIA CKEJIET,
byHKIIMOHAIbHAS TPYMIa, pajuKal, CTPYKTypHble (opmysbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJICTHbBIE), M30MEpHUsl CTPYKTYpHAas M MPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
M30MEPBI, TOMOJIOTHYECKUN Psii, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOJA- M a30TCOAEPIKAIINE
OpPraHUYECKHE COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIC
COEIMHEHUS; TEOpUH, 3aKOoHbI (mepuoaudeckuid 3akoH JI. M. MeHneneeBa, Teopusi CTpOEHUs
oprannyeckux BemectB A. M. byrnepoBa, 3akOH COXpaHEHUsT MacChl BEIIECTB, 3aKOH
COXpaHEHUS] M TPEBPAIEHUS DSHEPTUM TPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI S3bIK XMMHUH, MHPOBO33PEHUECKHE 3HAHHUS, JICKAIIHNE B OCHOBE IMOHUMAaHUSA
IPUYMHHOCTH M CHUCTEMHOCTM XHUMHWYECKHMX SIBJICHMH; TMPEICTABICHUS O MEXaHU3Max
XAMHMYECKUX PEaKUUl, TEPMOAMHAMUYECKMX M KHUHETHYECKMX 3aKOHOMEPHOCTIX MX
MPOTEKAHHUs, O B3aMMHOM BIIMUSHHUM aTOMOB W TPYII aTOMOB B MOJIeKYyJiaXx (MHIYKTHUBHBIN U
Me3oMepHbIi 3¢ dexTr, opueHTaHTsl | U |l pona); gakronoruyeckue cBeleHHUs O CBOMCTBAX,
cocTaBe, OMyYeHUHU 1 0€30MaCHOM UCIOIB30BaHUHU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TPAKTHUECKON J[eATEeNbHOCTH YENOBEeKa, OOIIMX HAYYHBIX MPUHIUNIAX XUMHYECKOTO
MPOU3BOICTBA (Ha MpUMepe MPOU3BOCTBA METAHOJIA, IepepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIISITH XapaKTEPHBIC MPU3HAKU MOHATHH, YCTaHABIMBATh
MX B3aHMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUS PHU ONKMCAHUU COCTAaBA, CTPOCHUS U
CBOWCTB OPraHUYECKUX COECAUHECHUM;

c(OpMUPOBAHHOCTh YMEHUH:

HCTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJISI COCTABJIEHUSI MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPAIEHHBIX U CKENIETHBIX) (POPMYIT OpraHUYEeCKHIX BEIIECTB;

COCTaBJIATh ~ YPaBHEHUS XHMMHUYECKHUX PEAKIUMA M  pPacKpblBaTb HX  CYLIHOCTb:
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM  MOCPEACTBOM  COCTABIECHHS  AJIEKTPOHHOIO



OanmaHca ATHX peaklIui, peakuil HMOHHOTO OOMEHa IyTEM COCTaBIEHUS WX TIOMHBIX U
COKpaIlICHHBIX HOHHBIX YPAaBHECHMIA;

U3TOTaBIMBATh MOJEIM MOJEKYJ OpraHMYeCKUX BEIIECTB [UIsi WJUTIOCTPAllUU  MX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH PUHAIIC)KHOCTh U3YUYEHHBIX OPraHUYECKHX
BEIIIECTB M0 MX COCTaBY M CTPOSHUIO K ONpPEAeNEHHOMY KIIAcCy/TpyIIe COSMHEHUH, 1aBaTh UM
Ha3BaHUsA 1Mo cucreMarndeckord HoMmeHkinarype (IUPAC) u npuBonuTh TpUBHAIbHBIE HAa3BaHUS
JUISL  OTAETBHBIX TMPEJACTaBUTENICH OpPraHUYECKUX BEIIECTB (ITWJIEH, AaleTHJIeH, TOJyol,
[JIMLEPUH, STUJICHIJINKONIb, (eHon, QopManbaerua, amneTaabIeru, aleToH, MypaBbUHas
KHCJIOTa, YKCYCHas KHCJIOTa, CTEApUHOBAs, OJICMHOBAs, MaJIbMUTHHOBAS KHUCIOTHI, TIUIHH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBHHUI, U30TIPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OpMUPOBAHHOCTh YMEHHS ONPEACNATh BHUJ XUMHUYECKOM CBS3M B OPraHUYECKHX
coeMHEHUX (KOBaJCHTHAs U MOHHAs CBS3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BemectB A. M. bytiiepoBa miisi 0OBbSACHEHHS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOMCTBA THITMYHBIX MPEACTABUTEINCH pa3IMYHBIX KJIACCOB OPTaHNYECKUX BEIIECTB!
QIKAHOB, LUKJIOAJIKAHOB, aJKEHOB, AJIKaJHCHOB, AJKHHOB, AapOMATUYECKHX YIIIEBOJOPOJIOB,
CIIUPTOB, ANbJIETHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOECTUHEHUIN U aMUHOB, AMUHOKHUCIIOT, OEJIKOB, YITIEBOAOB (MOHO-, IU- U MOJHCAXaPUIIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXAY HHMH YPaBHEHHSMH COOTBETCTBYIOILINX
XUMHYECKHX PEaKIUi ¢ UCTIONBb30BaHUEM CTPYKTYPHBIX (hOpMYT;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXAATh Ha KOHKPETHBIX MpUMEpax XapakTep
3aBHCHUMOCTH PEaKIMOHHON CIOCOOHOCTH OpPraHMYeCKUX COSAMHEHHWH OT KpPAaTHOCTHU M THUIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEePHU30BaTh HCTOYHHKH YTIIEBOJOPOJHOTO CHIPBS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepaboTKM M MPAKTUYECKOe NPUMEHEHHUE
IPOAYKTOB NEPepadOTKH;

c(OPMHUPOBAHHOCTh BIIAJICHUS] CHCTEMOW 3HAaHUH O eCTECTBEHHO-HAYYHBIX MeETOJax
MO3HAHUSI — HAOJIOJCHUHN, W3MEPEHHH, MOJICIIMPOBAHUM, OKCIIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

COPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSITETPHOCTH — aHalW3 W CHHTE3, CpaBHEHHE, O0O0O0IIeHHe, CHUCTEMAaTH3aIHIO0, BBISBICHHE
NPUYHHHO-CJIEICTBEHHBIX CBSI3€H — JIJIs1 H3YYEHUsI CBOWCTB BEIIECTB U XUMHUYECKUX PEaKIIHIA;

c(OPMHPOBAHHOCTb YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C IOHATUSAMHU U
OpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHbIX IpeAMETOB s 0Oojiee OCO3HAHHOTO
NOHMMaHHS CYINIHOCTH MaTepHajJbHOTO €IUHCTBA MHpPA, UCIOJIH30BATH CHCTEMHBIE 3HAHUS II0
OpPraHUYeCKON XUMHH ISl OOBSICHEHHS W TIPOTHO3HPOBAHUS SIBICHUH, HMEIOIINX €CTECTBEHHO-
HAYYHYIO IPUPO.Y;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOJUTH PACUYETHI MO XUMHUYECKMM (opMmyram u
YPaBHEHHSIM XUMHUYECKUX PEaKIMi C HCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYWH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XApPAKTEPU3YIOMIUX BEMIECTBA C KOJHMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKIACHUIO XUMHUYECKOW (OPMYIBI BEIIECTBA IO U3BECTHBIM MAaCCOBBIM JOJSIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHIA: TIPOTHO3MPOBATH, aHAIM3UPOBATh M OLEHUBATH C TO3HIINI
IKOJIOTHYECKOW O0€30MacHOCTH TOCIEICTBUS OBITOBOM M TPOM3BOJICTBEHHOW JEATEIEHOCTH



YeJI0BEKa, CBA3AHHOM C mepepadOTKON BEIIeCTB, HCIOJIb30BATH IONYYEHHBIC 3HAHUS IS
MPHUHSITUS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XUMHUEIH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIHO TUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCIIEPUMEHT (MOJIy4YeHUE U U3yUYEHUE CBOWCTB OPraHNYEeCKUX BEIECTB, KAUECTBEHHbIE pEaKluu
YIJIEBOJOPOAOB PAa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIMX OpPraHUYEeCKUX BELIECTB,
pellleHHne HSKCIEPUMEHTANbHBIX 3aJad [0 PACIIO3HABAHHIO OPraHMYECKHX BEIIECTB) C
coOnrofieHreM TMpaBuil  0e30MacHOro  oOpalleHusi C  BellecCTBaMU U JJaOOpPaTOPHBIM
o0opyznoBanueM, (QOpMyIUPOBaTh LENb HCCIENOBaHUS, MPEACTABIATh B pa3ludyHON ¢dopme
pe3ynbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATh U OLICHUBAThH UX JIOCTOBEPHOCTD;

c(OpPMHPOBAHHOCTH YMEHHIA:

coOII0/IaTh TMpaBHJIa HKOJOTHYECKU IIETIECOO0Pa3HOTO MOBENEHHS B OBITY U TPYJOBOM
JEATEIbHOCTH B LEJAX COXPAaHEHUs CBOETO 3J0pPOBbs, OKPYKAIOIIEH MPUPOIHON Cpelabpl U
JOCTH>KEHUS €€ YCTOMYMBOrO pa3BUTHS;

OCO3HaBaTh OIACHOCTb TOKCHUYECKOI'O JECWCTBUS HA JKUBBIE OPraHU3Mbl ONPEIEIIEHHBIX
OpPraHUYEeCKHX BEUIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHAIM3UPOBATh  1€1€cOo00pa3HOCTh  MPUMEHEHUS  OPraHMYecKHX  BEUIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYLIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOM
UHPOpPMALUK B PA3IMYHBIX HUCTOYHMKAX (HaydyHas W ydeOHO-HaydHas JHUTEparypa, CpeicTBa
MaccoBoi uHGopMmanuu, VHTEepHET W [Apyrue), KPUTHUECKH aHAIU3UPOBATH XUMHUYECKYIO
uH(popMallrIo, repepadaTbiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C MOCTABIEHHOW y4eOHOI
3a/1a4en.

11 KJIACC

IIpeomemmnsie pesynomamul oceoenus kKypca «Obuiaa u HeopeaHuueckas Xumusy
ompaxccaom:

c(hOopMUPOBAHHOCTH MPEJICTABIICHUN: O MATEPUAIIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABA€MOCTH SIBJICHUM MPHUPOJBI, O MECTE€ U 3HAUEHUM XMUMHH B CHUCTEME €CTECTBEHHBIX
HayK U €€ poiiu B 00€CIeYeHUH YCTOWYMBOTO Pa3BUTHSI, B PEHICHUU MPOOJIEM SKOJIOTHYECKOH,
BHGPFGTI/I‘IGCKOI\/JI nu HI/IHIGBOI\/II 6630HaCHOCTI/I, B paSBI/ITI/II/I MEIUIIMHBI, CO3JaHUMU HOBBIX
MaTepI/IaJ'IOB, HOBBIX NCTOYHUKOB 3H€pFI/II/I, B O6€CH€‘I€HI/II/I paIII/IOHaIIBHOFO
MPUPOIOTIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYyphl UeJIOBEKa, a TAKKE
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpAs BKJIOYAET: OCHOBOIIOJATraroIINe
MOHSTUS — XUMHYECKHUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JIEKTPOHHAsi 00070YKa aToMa, S-
, p-, d-aroMHBIE OpOWMTANM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHUS aToMa, THOPHIU3AIINs
aTOMHBIX oOpOWTaneil, MOH, MOJeKyJa, BaJeHTHOCTh, JJIEKTPOOTPHUIATEIHHOCTh, CTENEHBb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpI/ICTaJ'IJ'II/I'-IeCKaH peméTKa, XUMHUYCCKas peaKHI/ISI, paCTBop, SHGKT];)OJ'II/ITBI, H€3J’ICKTpOJ'II/ITI)I,
ANEKTPOJUTUYECKAs  JUCCOLMAIMS, CTENEeHb JUCCOLMAIMM, BOJOPOAHBIA  IOKa3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOH d(h(PEKT XUMHUECKON peakinu, CKOPOCTh XHMHUECKON
peakiuy, XUMHUYECKOe paBHOBECHE; TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOJIUTHYECKON
qucconuranuu, nepuoanyeckui 3akoH .M. MenneneeBa, 3aKOH COXpaHEHHUsI MacChl BEILIECTB,
3aKOH COXpaHEHUsl U MPEBPALIEHUS SHEPTUM MPU XUMHUYECKUX PEaKLMIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JACHCTBYIOIIMX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHUU,
MHpOBO33pqueCKHe 3HAaHUA, JICKAIIME B OCHOBE IIOHMMAaHUA HpI/I‘-II/IHHOCTI/I U CUCTECMHOCTHU
XUMHUYCCKUX S[BJ'I@HHfI; COBpeMeHHBIe Hpe)ICTaBJ'IeHI/IH (0] CTpO@HI/II/I B€IIECTBaA Ha AaTOMHOM,



MOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJISIPHOM YpPOBHSX; IPEACTaBICHHMS O MEXAaHU3Max
XUMHUYECKMX pEaKklUui, TEPMOJMHAMUYECKMX M KHMHETUYECKHMX 3aKOHOMEPHOCTIX MX
NPOTEKaHUs, O XHMHYECKOM DPaBHOBECHUH, pacTBOpaXx W  JHUCIEPCHBIX CHUCTEMAax;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYyYECHUH M O€30M1aCHOM HCIOIb30BaHUU
BOXHEHIINX HEOPTaHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOW MAEATEIbHOCTH YEJIOBEKa,
00LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOIO IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUIA: BBISABIIATh XapaKTepHbIE MPU3HAKY MOHATUN, YCTaHABIUBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMNHCAHMUM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPAILECHHUI;

c(OPMHPOBAHHOCTh YMEHHSI MCIOJIH30BATH XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHYECKHMX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalibHbIE Ha3BAHUS OT/ICIBHBIX BCIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEIEISTh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKHUX
AJIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBAJICHTHAsl, MOHHAsA, METalInYyecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUNINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBICHATH 3aBUCUMOCTb CBOICTB BEILIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEHIETKH, OOMEHHBIN M JTOHOPHO-aKLIETITOPHBIMA
MeXaHU3MbI 00pa30BaHUs KOBAJCHTHOW CBS3H;

c(OPMHPOBAHHOCTh YMEHHMU: KJIACCH(PHUIMPOBATh: HEOPraHHMUECKHE BEIIECTBA IO HX
COCTaBY, XMMHUYECKHUE PEAKIMU IO PA3NIUYHBIM MPHU3HAKAM (YUCIY U COCTaBY pearupyrolux
BEIIECTB, TEIUIOBOMY J3(PQEeKTy peakluu, H3MEHEHHUIO CTeleHEH OKHUCIICHUs JJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaju3aTopa W JAPYrHe); CaMOCTOSTENIHHO BBIOMPATh OCHOBAHUS M
KPUTEPHH IS KJIacCU(UKAIIIHN N3Y9aeMbIX BEIIECTB U XUMUUECKUX PEAKIINN;

c(OpMUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH Mepuoaudeckoro 3akoHa J[. U.
MenneneeBa W JEMOHCTPHUPOBATh €ro  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (YHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMHUYECKUX DJJIEMEHTOB IEepBOro—4erBéproro mnepuonos Ilepuonmueckon cucremsr .M.
MenneneeBa, UCIONIB3Yysl MOHIATHUS «IHEPTETUUYECKUE YPOBHMY, «IHEPIETUUYECKUE TOLYPOBHMY,
«S-, p-, d-atoMHBIE OpOUTAIM», «OCHOBHOE M BO30YXKIEHHOE HSHEPTETHUCCKHE COCTOSHHS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB XHMHUYECKHX JJIEMEHTOB M HX
COeIMHEHUN 110 nieprojaM u rpymnmnaMm [lepuogudeckon cucremsl 1. 1. Menneneesa, BaJleHTHbIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS UX HJIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHUMH: XapaKTepu30oBaTh (OMHUCHIBaTh) OOLIME XUMHYECKHE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXkAAaTh CYIIECTBOBAHUE I'€HETHYECKOM CBA3U
MEX1y HEOPraHNYECKMMHU BEIIECTBAMU C TIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaxuuii;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuil MOCPEeCTBOM COCTaBJICHUSI 3JIEKTPOHHOIO OalaHca 3TUX Peakluil; peakiuuil HOHHOTO
oOMeHa MyTEM COCTaBIEHHMsSI MX IIOJHBIX M COKpAIIEHHBIX HOHHBIX YpaBHEHUi; peakuuit
THJIPOJIN3a; PEaKUUid KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB IUHKA U
AITIOMHUHHS);

c(OpPMUPOBAHHOCTh YMEHUS OOBSCHITH 3aKOHOMEPHOCTH MPOTEKAaHUS XHUMHUYECKUX
peakuuii ¢ y4€TOM HX DHEPreTHMYECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHHs CKOpPOCTU
XUMHUYECKON PEaKIMU B 3aBUCHUMOCTU OT PA3IMUYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMEIICHUs
XUMHYECKOI0 PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelcTBuil (mpunuun Jle latense);



c(OPMHPOBAHHOCTh YMEHUS XapaKTEpU30BaTh XMMUYECKHE PEAKLUH, JeKallue B OCHOBE
NPOMBIIIJICHHOTO TOJNYyYeHHUsS CEpPHOM KHCJIOTHl, aMMHaka, OOIIMe Hay4yHble MPUHLHUIIBI
XUMHYECKHX TPOMU3BOJCTB; LEJIECOOOPa3HOCTh INPUMEHEHUS HEOPraHWYECKUX BEILIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pE€HUSI COOTHOLIEHUS PUCK-T10JIb3a;

c(hOpMUPOBAHHOCTH BIAJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO IMO3HAHUS SIBJICHUN
OpUpoasl  — HaONIOJACHHE, W3MEPEHHE, MOJEIUPOBAHUE, OHKCIEPUMEHT (peajbHbIi U
MBICJIEHHBIN), MCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHHUs NPUMEHATh 3TH 3HAHUS NpU
9KCHEPUMEHTAJIbHOM HCCIEI0BAaHMM BELIECTB U U1 OOBACHEHMsS XUMHUYECKUX SBICHUM,
UMEIOIUX MECTO B IPUPOJIE, TPAKTUUECKON AEATEIIbHOCTH YEI0BEKa U B TOBCEHEBHOM KU3HU;

c(OPMHPOBAHHOCTh YMEHHSI BBISABIISTH B3aUMOCBSI3b XMMUYECKHX 3HAHUH C MOHATUAMHU U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHBIX HPEAMETOB Juii 0Oojiee OCO3HAaHHOTO
NOHUMAaHMs MaTepUAIbLHOIO €INHCTBA MUDA;

c(OPMHUPOBAHHOCTb YMEHUS IPOBOJUTH PacuU€Thl: C UCIIOJIb30BaHUEM MOHATUH «MaccoBast
JIOJIs1 BELIECTBA B PACTBOPE» M «MOJIIPHAsi KOHIICHTPALIMs»; MAcChl BEIECTBAa WM 00bEMa Taza
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE WM O0BEMY OJHOTO U3 YHYAaCTBYIOUIUX B PEaKIUU
BEIIIECTB; TEIUIOBOro 3(PdeKTa peakluu; 3Ha4YeHNs1 BOJOPOJHOIO [0Ka3aTessi pacTBOPOB KHCIOT
U I1enodell ¢ M3BECTHOM CTEMEHbI0 JUCCOLMALUU; Macchl (00bEMa, KOJMYECTBA BEIECTBA)
IPOAYKTa PEaKlUH, €CIM OJHO U3 MCXOJHBIX BEUIECTB JIaHO B BHUJE PacTBOpa C ONpPEEIEHHON
MaccoBOM Jl0JIe pacTBOPEHHOIO BEILIECTBA WM JaHO B H30BITKE (MMEET IpHUMECH); J10JIU
BBIX0/JIa MMPOYKTA PEAKLUHU; O0bEMHBIX OTHOIIEHUII ra3oB;

c(OPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITEIBHO IUIAHUPOBATh U MPOBOAUTH XUMHUYECKHUN
AKCIIEPUMEHT (IIPOBEJICHUE peaKuii HOHHOTO OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbI UHINKATOPOB,
U3y4eHHE BIMSIHMS pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM peakiuu, pelieHue
SKCHEPUMEHTAJIbHBIX 337a4 1o TemMaM «Metauib» U «HeMeTtamis») ¢ coOtoIeHueM HpaBuil
Oe3omacHoro oOpaleHus C BemecTBaMU M JIAOOpaTOpHBIM 000pyaOBaHUEM, (HOPMYITHPOBATH
LeNb HWCCIENOBaHUsS, MPEACTaBIATh B pa3inyHOW (opme pe3yabTaThl HKCHEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OPMHPOBAHHOCTh YMEHUI: COOMIOAATh MPaBUia MOJb30BaHUS XUMUYECKON MOCYION U
1abopaTOpHBIM 000pYyIOBaHHEM, OOpaIeHUsI ¢ BEHIECTBAMU B COOTBETCTBHUU C WHCTPYKIUSIMU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMUYECKH 1I€JIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH JEATENBHOCTH B LEISIX COXPAHEHHS CBOETO 3/0POBbS,
OKpYXarollled MNPUPOAHON Cpelsl U AOCTHKEHHA €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABaTh
OMACHOCTh TOKCHYECKOTO AEMCTBUSI HA >KUBBIE OPraHMU3Mbl OMNPEICNIEHHBIX HEOPraHMYECKUX
BEILIECTB, TOHMMas cMbIca nokazarens [IJIK;

c(OPMHPOBAHHOCTh YMEHMI: OCYLIECTBIATH IeJIEHANpPaBIEHHBI IMOMCK XMMHUYECKOH
UHpOpPMALlUK B Pa3IMYHBIX HUCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JHUTeparypa, CpeAcTBa
MaccoBoil HHGpopManuu, VHTEepHET W [pyrue), KPUTHUECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(popMalrio, rnepepadaTbiBaTh €€ U HCI0JIb30BATh B COOTBETCTBUM C MOCTaBICHHON yueOHOMI
3aJa4ueil.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
N KoauyecTBO 9acoB
11;-) HaumeHoBaHune Pa3aeioB U TeEM KO]—[TpO HpaRTu
I NPOrpamMMbl Bcero  JabHbIE YyecKue 0P
padoThI padoThI
[Ipeamer opraHu4ecKOil XUMHH. https://resh.edu.ru/
1.1 Teopwust cTpoeHUs] OpraHMYECKUX 8 http://school-
coenunenuiit A. M. bytieposa collection.edu.ru/
Uroro mo pazneny 8
Ipe LeEHEE VETCEONODOMLL — https://resh.edu.ru/
2.1 e yr AOPOA 5 http://school-
AJIKaHbI, [IMKJIOAJIKAHBI .
collection.edu.ru/
HenpenenbHbie yriieBogopoIbL: hitps://resh.edu.ru/
2.2 14 1 http://school-
AJIKEHBI, aJIKaJUCHBI, aJIKHHBI .
collection.edu.ru/
ApoMaTudeckue yrieBoa0poIbl https://resh.edu.ru/
2.3 (apems) 8 http://school-
P collection.edu.ru/
TIpHPOHBIE HCTOUHHKH https://resh.edu.ru/
2.4 JIEBOJIOPOJIOB M UX IepepadoTKa 4 hitp://school-
yr AOPOA pep collection.edu.ru/
https://resh.edu.ru/
2.5 ["aioreHnpon3BOIHBIC YTIIEBOIOPOIOB 4 1 http://school-
collection.edu.ru/
Hroro no paznery 35
https://resh.edu.ru/
3.1 Crouptel. ©eHon 11 1 http://school-
collection.edu.ru/
KapOoHHIIbHBIE COCTUHCHHUS https://resh.edu.ru/
3.2 aNbJeTUIbI ¥ KeTOHBI. KapOoHOBBIE 21 1 http://school-
KucioThl. CiioskHbIe 3¢UpHL. JKupbl collection.edu.ru/
https://resh.edu.ru/
3.3 VrieBoasl 9 1 http://school-
collection.edu.ru/
Hroro no paszneny 41
https://resh.edu.ru/
4.1 AMuHBI. AMUHOKUCIOTHL. benku 12 1 2 http://school-
collection.edu.ru/
Hroro mo pazaeny 12
https://resh.edu.ru/
5.1 BbIcOKOMOIEKYIIIpHBIE COSTUHEHUS 6 1 http://school-
collection.edu.ru/
Hroro no paszneny 6
OBIHIEE KOJITNYECTBO YACOB 11O 102 3 6

INPOI'PAMME



https://resh.edu.ru/
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11 KUIIACC

KoauuecTBO YacoB
Ne HaumeHnoBanue pasjaeioB U TeM KonTpo IIpakTu
n/n NPOrpaMMmblI Bcero | JbHBIE YecKue 0P
padoThI padoThI
Pa3neu 1. TeopeTuueckue 0OCHOBBI XUMHU 39
Crpoenue atoma. Ilepuoanueckuii https://resh.edu.ru/
11 3akoH ¥ [lepuoauyeckas cucrema 9 http://school-
XUMHYECKHX 31eMeHToB /1. H. .
collection.edu.ru/
Meupeneena
Crpoene BelecTsa https://resh.edu.ru/
1.2 MHoroo6pasue Beméch 11 1 http://school-
collection.edu.ru/
https://resh.edu.ru/
1.3 XUMHYECKUE PEaKIuu 19 1 3 http://school-
collection.edu.ru/
Pa3nen 2. Heopranuyeckasi Xumusi 54
https://resh.edu.ru/
2.1 Hemeramisl 31 1 3 http://school-
collection.edu.ru/
https://resh.edu.ru/
2.2 MeTasmisl 23 1 2 http://school-
collection.edu.ru/
Paznen 3. Xumus u Ku3Hb 9
Metoap! TO3HaHUS B XUMHUH. hitps://resh.edu.ru/
3.1 9 http://school-
XuMus U )KA3Hb .
collection.edu.ru/
OBIIEE KOJIMYECTBO YACOB 110 102 4 8

ITPOI'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 111 YHEHUKA

» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB W.I'., Cragkos C.A., AKIIHOHEpHOE 00IIECTBO
«M3narensctBo «IIpocBemenne»

» Xumus, 11 xknacce/ I'abpuensu O.C., OctpoymoB W.I'., Cnankos C.A., JIéBkun A.H.,
AximonepHoe odmectBo «M3narenscTBo «IIpocemenne»

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

https://prosv.ru/ data/umk/7435/toc 20-0301-01.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/
http://school-collection.edu.ru/

https://resh.edu.ru/



https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/




