MYHUIIMITAJIBHOE BIO/UKETHOE OBINEOBPA3OBATEJIBHOE YYPEK/IEHUE
CPEJIHAA OBINEOBPA3OBATEJIBHAS IIKOJIA Ne 4

(MBOY COLI Ne 4)
PACCMOTPEHO COI'JTIACOBAHO YTBEPXJIEHA
IIporokoJ 3acenanus HIMO 3amecTuresab aupexropa no YBP NMPUKA30M JHpPEKTOpPa
ot 16.02.2026 r. Ne 4 Koaecnukona E.B. MBOY COMI Ne 4
16.02.2026 r. ot 18.02.2026 Ne 01-10/56

PaGouas nporpamma yueoHoMy npeamety «Xumus» (0a30Bblii ypoBeHb)
HAa YPOBEHb CpeiHero o01ero oopa3oBanus

IosicHUTeIbHAS 3aNIMCKA
Pabouast mporpamma mo ydeOHOMY mpeameTy «XHWMHS» Ha YPOBCHb CPEIHET0 0OImero oOpa3oBaHHS IS
obyuatomuxcst 10-11-x knaccos MBOY COLI Ne 4 pazpaboTaHa B COOTBETCTBHH C TPEOOBAHUSIMHU:

o ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepanun»;

npukaza MunoOpaayku oT 17.05.2012 Ne 413 «O06 yTBepkaeHUH (enepalbHOTO TOCYIapCTBEHHOTO
00pa30BaTeILHOTO CTaHAApPTa CPEAHEro OO0IIero oOpa3oBaHHs» (C M3MEHEHUSMH, BHECCHHBIMU
npuka3zoM Munnpocsemienus ot 12.08.2022 Ne 732);

e mpukaza MunnpocsemeHus ot 18.05.2023 Ne 371 «O6 yrBepkaeHuu GeaepanbHoi 00pa3oBaTeIbHON
IpOTrpaMMBbl CpeJHEro o011ero 00pa3oBaHUsm»;

o mnpuka3a Munnpocsemenus ot 09.10.2024 Ne 704 «O BHeCEHMM U3MEHEHHMH B HEKOTOpPbIE IPUKA3bl
MunucrepctBa  mpocBemieHus — Poccuiickoit  ®enepanuu, — Kacaroummecs — (enepalibHBIX
00pa3oBaTeNbHBIX MPOTPaMM HAYaJIBHOTO OOIIEro 00pa3oBaHUs, OCHOBHOI'O 001Iero oopa3oBaHust 1
CpemHero odmiero oopasoBaHus»;

o mpuka3za Munmnpocsemenus ot 22.03.2021 Ne 115 «O06 yrBepxknenun Ilopsiaka opraHuzanuud u
OCYILECTBJICHUs] ~ 00pa30BaTENbHOW  JIEATENBHOCTH IO  OCHOBHBIM  00IIe00pa3oBaTeIbHbIM
nporpamMMam — o0pa3oBaTeIbHBIM POrpaMMaM HadaJbHOIO OOIIEr0, OCHOBHOI'O OOIIEro U CPeHEro
o01ero oopa3oBaHuUs»;

o Konnenuuun npenogaBanus yueOHOro mpeamera «XuMus»;

o KoHuenuuu sK00ruueckoro oo0pa3oBaHus B cucTeMe 001ero oopazoBaHus;

o CII 2.43648-20 «CaHHUTapHO-3MUJEMHUOJIOTHYECKHE TPeOOBAaHUS K OpPraHM3aLUsAM BOCIUTAHUSA U
00y4deHus1, OTJpIXa U 03/I0POBJICHUS JETEH U MOJIO/IEKU», YTBEPHKACHHBIX TOCTAHOBJICHUEM IJIABHOTO
canuTapHoro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'uruennyeckue HOpMaTUBBI U TPeOOBaHUS K 0OECIEUEHHIO OE30MaCHOCTH U
(umu) Oe3BpeHOCTH JUIs YeloBeKa (PaKTOpOB cpelibl OOMTAaHUSA», YTBEPXKIAEHHBIX MOCTAaHOBJICHHUEM
[JIaBHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne 2;

e (enepanbHOi paboueil mporpaMmbl 0 y4eOHOMY MpeaMeTy «XUMHs» 0a30BOT0 YPOBHSL.

Pabouast mporpamMma opueHTHpOBaHA Ha IIEJIEBbIC TPUOPUTETHI, CHOPMYyIHpPOBaHHbIE B (PeepaibHOil paboueit
porpamMMe BocluTaHus U B paboueit nmporpamme Bocnutanus MbOY COLL Ne 4.

[IporpaMMa mo XUMHHM Ha YpOBHE cpeiHero oOuiero oOpa3oBaHHs pa3paboTaHa Ha ocHoBe denepasbHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparum», TpeOOBaHUHN K pe3yiabTaTamMm
OCBOCHHS (peeparabHOl 00pa3oBaTENBbHOM MporpaMmbl cpemaHero oomero ooOpazoanus (DOIT COO),
npeacTaBieHHbIX B DenepanbHOM rocy1apcTBEHHOM obpazoBarenbHoM cranaapte COO, ¢ yuetom Konuenmuu
npenojaBaHus yuyeOHOro npeamera «XuMHUs» B 00pa3oBaTesbHbIX opraHusauusx Poccuiickoit denepanuu,
peanu3yonMX OCHOBHBIE 00pa3oBaTeNbHBIE MPOrpaMMbI, U OCHOBHBIX MOJOXKEHUN «CTpaTeruv pa3BUTHS
Bocriutanusi B Poccuiickoit ®@enepanuu Ha nepuona a0 2025 roma» (pacmopsbkenue [IpaButensctBa PO ot
29.05.2015 Ne 996-p).

OcHOBY MoAX0A0B K pa3paboTKe MporpamMmbl IO XUMHH, K OIpENeJeHHI0 OOIel cTpareruu OOydeHus,
BOCIIUTAHUS U Pa3BUTHUA OOy4aroIIMXCsl cpelcTBaMM yueOHoro mpeamera «Xumus» ans 10—-11 kmaccoB Ha



0a30BOM ypOBHE cocTaBUIU KoHIenTyaibHble mojoxeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJeH,
COJiep>KaHusl, pe3yIbTaTOB O0yUeHHUs U TPEOOBAHUN K YPOBHIO OJITOTOBKU BBIITYCKHHUKOB.

Xumuueckoe 00pa3oBaHUE, MOJIY4aeMO€ BBITYCKHHKaMH OO0IIe00pa30BaTEIbHOM OpraHU3aIiy, SBISIETCS
HEOThEMJIEMOM YacThi0 HUX o00pazoBaHHOCTH. OHO CIY)XHT 3aBepUIAIOIIMM JTAalloOM pealu3alud Ha
COOTBETCTBYIOILIEM €MY 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, NPUCYIIUX LEIOCTHOW CUCTEME XUMHUECKOIO
oOpa3oBaHus. DTH LIGHHOCTH KacaroTCsl MIO3HAHUS 3aKOHOB MIPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH
KYJIBTYpBl YEJIOBEKa, a TAKKe YKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO U MPHUPOTHOMN
cpene. Peanmusyercss xumuyeckoe oOpazoBaHue OOydarolIMXCsl Ha YpPOBHE CpeIHEro olmiero oOpa3oBaHMS
cpeacTBaMu y4eOHOTrO mpeamera «XHUMHUsA», COJEPKAaHUE U MOCTPOCHHE KOTOPOTO OIpEesieHbl B MIPOrpamMMme
[0 XUMHH C YYETOM CHEeUU(PHUKU HAYKH XMUMHH, €€ 3HAYCHUS B MMO3HAHUU MPUPOABI U B MaTepUATbHON KU3HU
o0IIecTBa, a TaKKe C y4eTOM OOIIMX IeJied W TPUHIUIOB, XapaKTEPH3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero ooiero oopa3zoBanus B Poccuiickoit denepanun.

XUMHS Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAayK WUIPaeT 0COOyl0 pOjb B COBPEMEHHOH IMBUIM3ALUM, B
CO3/IaHUU HOBOM 0a3bl MaTepUaIbHOU KyabTypbl. OHAa BHOCUT CBOM BKJaa B (OPMUPOBAHUE PAIlMOHAIBHOIO
HAYYHOTO MBIIUICHHS, B CO3JaHHE IIEJIOCTHOTO MPEICTABICHHUS 00 OKpYXKAaloIleM MHpPE KaKk O €IWHCTBE
IPUPOABI U 4YellOBeKa, KoTopoe (opMupyeTcs B XUMHH Ha OCHOBE IMOHUMAaHHS BEUIECTBEHHOI'O COCTaBa
OKpY’KaIOILIEr0 MHpa, OCO3HAHMSI B3aMMOCBS3H MEX]y CTPOCHHEM BELIECTB, UX CBOWCTBAMU U BO3MOKHBIMU
00JacTAMU IPUMEHEHHUS.

TecHO B3aMMOJICUCTBYSl C IPYTMMHU €CTECTBEHHBIMH HAayKaMH, XMMUS CTAJIa HEOThEMJIEMOW YaCThbl0O MUPOBOI
KYJIbTYPbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TPyAa M KU3HH KaXI0oro uieHa obmectBa. CoBpeMeHHas
XMMHUSI KaK HayKa CO3HJaTelibHas, KaK HayKa BBICOKMX TEXHOJIOTHH HAaIlpaBlieHa Ha PEIICHHE TI00aJbHBIX
npo0yieM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, HHEPreTHUECKOM, MUIIEBOW, SKOJIOTHYECKOM
0€30MaCHOCTH M OXPaHBbI 370POBBSI.

B cooTBeTcTBUM ¢ OOMIMMH LENSIMH W MPUHIUIAMH CpelHero obmiero oOpa3oBaHUs COAEpKaHHUE MpeaMeTa
«Xumuss» (10-11-e xmaccel, 0a30BBIi  ypOBCHb H3y4YCHHS) OPHEHTUPOBAHO NPEHMYINECTBEHHO Ha
OOIIEKYNbTYPHYIO TOJTOTOBKY OOYyYaroluXcsi, HEOOXOIMMYI0 UM I BbIPAOOTKH MHUPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCIEIIHOTO BKIOYEHMS B XKU3Hb COLIMYyMa, IPOJOJDKEHHsI 00pa30BaHusl B Pa3IMYHbIX 00JIACTsIX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBigmUMy npeaMeTa «XUMUs» SBIAIOTCS 0a30Bble Kypchl — «Opranuueckas xumus» u «OOmas u
HEOpraHUYecKass XMMHUsS», OCHOBHBIM KOMIIOHEHTOM COJEpKaHHsSI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAYKHU:
CHUCTEMa 3HAHUN [0 HEOPraHWYECKOM XMMMHU (C BKIOYEHMEM 3HAaHUN W3 OOIIed XMMHK) U OpraHM4eCcKOn
xumun. dopMmupoBaHHe MAHHON CUCTEMBI 3HAHUI TpPU HM3yYEHUH MpeaMeTa o0ecrnedyrBaeT BO3MOXKHOCTD
paccMOTpEeHMs BCETO MHOT000Opa3usi BEIIECTB HA OCHOBE OOIIMX MOHSTHUN, 3aKOHOB U TEOPUN XUMHUHU.
CrpykTypa conepxkaHuss KypcoB — «Opranudeckas XuMusi» U «OOm@as M HeopraHudeckas XHMHUS»
copMHUpOBaHa B MPOrpamMMe M0 XMMHUHM Ha OCHOBE CHCTEMHOTO MOJX0J1a K U3YyUEHHI0 Y4eOHOro Marepuaina u
00yCIIOBJI€Ha UCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUI Ha OINpPENEIEHHBIX TEOPETUUYECKHX YPOBHSX.
Tak, B Kypce opraHM4ecKol XMMHH BEIECTBA pacCMaTPUBAIOTCS Ha YPOBHE KJIACCUYECKOW TEOPUHU CTPOEHUS
OpPraHMYECKUX COEAMHEHHH, a TaKK€ Ha YPOBHE CTEPEOXMMMUYECKHX M DJIEKTPOHHBIX INPEICTABICHUN O
cTpoeHuH BemiecTB. CBefieHNs 00 U3ydaeMbIX B Kypce BellecTBax JalTCs B Pa3BUTUU — OT YIJIEBOJOPOIOB JI0
CIIO)KHBIX OHOJIOTMUECKH AaKTUBHBIX cOeIuHeHHH. B Kypce opraHuyeckoil XHMMHHU TOJIy4alOT pa3BUTHE
chOopMHUpOBaHHBIE Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs TEpBOHAYAIbHBIE TMPEACTABICHUS O
XUMHUYECKON CBSA3M, KIACCU(PHUKAIMOHHBIX MPU3HAKaX BEIIECTB, 3aBHUCHMOCTH CBOICTB BEIIECTB OT HUX
CTPOEHHMSI, 0 XUMUYECKOU peaKIiu.

ITor HOBBIM YTJIOM 3peHHs B IpeaMmere «XHUMus» 0a30BOr0 YpOBHS pacCMaTpUBAETCsS M3YUYEHHBIH Ha YpOBHE
OCHOBHOT0 0O0mIero oOpa3oBaHUsl TEOPETHUECKHM MaTepuan M (aKTOJIOIMUECKHE CBEJEHHUS O BEIIECTBaxX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImias M HeopraHuuyeckas XUMHs» OOydarolumcs
MIPEIOCTABIIAETCS BO3MOXXKHOCTh OCO3HAaTh 3HAYEHHE MEPHOJUYECKOr0 3aKOHAa € OOLIETEOPETUYECKUX H
METOAOJIOTUYECKUX MMO3UIMNA, TIy0)Ke MOHATh HMCTOPUYECKOe H3MEHEHHWE (YHKIMH S3TOro 3aKkoHa — OT
o0oOmaroniei 10 0ObACHAIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUHN O Ba)KHEHIINX BEILIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U IPUMEHEHNH, A TAKKE
0 XMMHYECKHMX PEaKLUsAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs JOMOJHsAeTca B Kypcax 10-x m 11-x
KJIACCOB DJIEMEHTAaMH COJEP)KaHUs, UMEIOINUMHU KyJIbTYPOJOTUYECKHI M MPHUKIAJHON XapakTep. JTH 3HAHUSA
CHOCOOCTBYIOT TOHMMAHHUIO B3aUMOCBSI3U XUMUHU C APYTUMHU HayKaMH, PaCKpbIBaIOT €€ POJib B [I03HABATEIHHON
U MPAKTUYECKON NEATETbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBaXKEHHUsS K IMpOIlECCy TBOPUECTBA B
o0jacTd TEOPUM U TMPAKTUYECKUX MPUIOKEHUH XHUMHH, TOMOTAIOT BBIMYCKHUKY OpPHUEHTHPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpPOOJeMax, CBA3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATH



nH(OPMAIIHIO ¥ TIPUMEHSTE €€ JUIsl TIOTIOJIHEHUS 3HAHWM, PEIICHUS HHTEUIEKTYAIbHBIX W YKCIIEPUMEHTAIBHBIX
UCCIIEIOBATENbCKUX 3a/1a4. B 1enoM coaepkanue ydeOHOro mpeaMera «XUMHs» TaHHOTO YPOBHS M3y4YEHHS
OpUEHTHPOBAaHO Ha (opmupoBaHHe Yy OOYYAOIIUXCS MHUPOBO33PEHUYECKOW OCHOBBI IS MOHUMAHHUS
¢bunocopckux wuAeH, TaKMX Kak: MaTepUalbHOE EAMHCTBO HEOPraHMYECKOro M OPraHUYecKOTro MHpa,
00yCIIOBJICHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHEM, MMO3HABAEMOCTh MPUPOIHBIX SBICHHUHA MTyTEM
SKCIIEPUMEHTA U PEUICHHs] MPOTUBOPEUMH MEXIYy HOBBIMU (DaKTaMM U TEOPETHMUECKUMHU MPEINOChUIKaMH,
OCO3HAHWE POJIU XMMHH B PEIICHUU YKOJIOTHUECKUX MPOOIeM, a Takke MpodiaeM cOepekeHUs IHEPTeTUUCCKUX
PECYPCOB, CBIPbS, CO3/IaHUS HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B muane pemieHus 3a1a4 BOCIHUTAHUSA, PA3BUTUS U COIUAIM3ANMHA O0YJAIONINXCsl MPUHATHIC MPOrPaMMOM 1O
XUMHH TOAXOMAbI K ONPEAENCHUIO COJIEPKaHUsl U MOCTPOCHHUS IpeAMEeTa IpeaycMaTpuBaloT (HOpMUPOBAHUE
VHHUBEPCATbHBIX Y4YEOHBIX NEHCTBUH, MMEIOIUX 0a30BO€ 3HAYCHHE ISl PA3UYHBIX BHIIOB JEATECIHLHOCTH:
pereHust poOJeM, MOKWCKa, aHAIM3a U 00pabOTKM MH(OpPMAIMHA, HEOOXOAUMBIX JJIi IPHOOPETCHUS OIBITA
MPAKTUIECKON U MCCIIEI0BATEIHCKON S TEIILHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUHM XUMUHU.

B nmpakTtuke npenogaBaHusi XMMHH KaKk Ha YPOBHE OCHOBHOI'O 00IIIEro o0pa3oBaHusl, TaK U Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, TMPU ONPEICICHUU COACPKATCITHLHOW XAapaKTEPUCTUKHU IeNiel W3Y4eHHUs MpeaMera
HaIpaBJICHUEM MEPBOCTEIICHHON 3HAYMMOCTH TPAJWLMOHHO MpU3HAeTCs (OPMUPOBAHHE OCHOB XMMHYECKOU
HayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUECKOMN EATEIHbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMITOHEHTOB MHPOBOU KyJIbTyphl. C METOIMYECKON TOYKM 3PEHHsI TaKOW MOJXOJ K OIpEAeTCHHIO Lieiei
W3YYCHHUS MIPEIMETA SBIISICTCS BIIOJTHE OTIPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHHMsI TJIaBHBIMU LIETSAMH M3y4eHUs MpeaMera «Xumus» Ha 6a3oBoM ypoBHe (10—
11-e kmaccel) SABIAIOTCS:

e (¢opMUpOBaHHE CHUCTEMBbl XHMHUYECKUX 3HAHUN KaK Ba)KHEHIIEH COCTAaBISIIONICH €CTeCTBEHHO-
HAyYHOUW KapTHUHBI MUPA, B OCHOBE KOTOPOH JIe)KAT KIFOUEBBIC MOHATHS, (DyH/IaMEHTAIBHBIC 3aKOHBI
U TEOpUU XUMHH, OCBOCHHE S3bIKa HAayKd, yCBOGHHE W TOHUMAHUE CYHIIHOCTH JOCTYIMHBIX
0000IIeHNT MHUPOBO33PEHYECCKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOPHEH WX pPa3BUTUS U
CTaHOBJICHUS;

e (opMHUPOBAaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJIAX IMO3HAHUS BEIIECTB M XUMHUYECKHX
peakiuii, HEOOXOIUMBIX HJsi NPUOOPETeHHS YMEHUNH OpPHUEHTHPOBAThCSI B MHUPE BEIIECTB U
XUMHUYECKHX SBJICHHUH, UMEIOIINX MECTO B IPUPOJIC, B IPAKTHUSCKOMN M IMOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHHUH U CIOCOOOB [EATEIbHOCTH, CBS3aHHBIX C HAOMIOJEHHEM U OOBSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTFOICHUEM TIPABHJI O€30MMaCHOTO OOPAIICHHS C BEIICCTBAMH.

Hapsiny ¢ aTuMm, copepxkatenpHas XapakKTepUCTHKA IeJIel U 3a/1a4 U3yUeHUs MpeIMeTa B MPOrpaMMe 10 XUMHH
YTOYHEHa W CKOPPEKTHUPOBaHA B COOTBETCTBUM C HOBBIMH TPHOPHUTETAMH B CHUCTEME CPEIHEro OOIIero
obpaszoBanus. CerofHs B MperojaBaHUd XUMUHU B OOJbIIECH CTENEHH OTAAeTCA MPEANOYTEHHUE MPAKTUIECKOU
KOMITOHCHTE COZepaHusI 00ydeHHUs, OPUEHTUPOBAHHON Ha IMOJATOTOBKY BBITYCKHHKA 00IIe00pa3oBaTeIbHOM
OpraHM3alliy, BIAJICIONIEr0 He HA0OpOM 3HaHMM, a (YHKIIMOHAIBFHOW T'PAaMOTHOCTHIO, TO €CTh CIOCO0aMU H
YMEHHSMH aKTHBHOTO TOJIYYCHUS 3HAHUN M MPUMEHECHHS WX B PEATbHOM JKU3HH IS PEIICHUS TPAKTUYSCKUX
3a/ad.

B cBsi3M ¢ 3THIM TIpHM M3ydYEHUU TpeaMeTa «XUMUs» JOMUHUPYIONIEe 3HAUYCHUE MPHOOPETAIOT TaKHe IS H
3a/1auu, KaK:

e auamnTanus OOYYAOIIMXCSA K YCJIOBUSM JHHAMHYHO PAa3BUBAIOMIETOCA MHpa, (hopMHpoBaHUE
MHTEIJIEKTYaqTbHO  Pa3BUTON JUYHOCTH, TOTOBOM K CaMOOOpa3oBaHHIO, COTPYAHUYECTBY,
CaMOCTOSITCILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX JKU3HCHHBIX CHTYAIlHsX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

e (QopMupoBaHHE Yy OOYYAMOIIUXCS KIIOYCBBIX HABBIKOB (KJIFOYEBBIX KOMITCTEHITUH), WMEIONTNX
VHHUBEpPCATbHOE 3HAYCHHE MJI pPA3IUYHBIX BHUJIOB JIEATEIHHOCTH: pEIICHHs MpoOsieM, TMOUCKa,
aHainm3za M 00paboTKkM wWHOpPMAIMK, HEOOXOJAMMBIX [JIi MPUOOPETEHUs OIbITa JEATeILHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IIO3HAHWW XWUMHHU, a TaKXkKe Mg OLEHKH C TO3UIUN
9KOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIISCTB U XUMHUYECKUX MTPOIECCOB Ha OPTaHU3M
YeNI0BeKa U MPUPOTHYIO CPENY;

e pa3BUTHE IIO3HABATEIIBHBIX HWHTEPECOB, WHTEUICKTYAIbHBIX W  TBOPYECKHX CIOCOOHOCTEH
00y4JaromuXxcs: CIOCOOHOCTH CaMOCTOSITENbHO MPUOOpPETaTh HOBBIE 3HAHWS MO XHMHH B
COOTBETCTBUHU C JKU3HCHHBIMH ITOTPEOHOCTSMH, HCIOJIB30BaTh COBPEMEHHBIC WH()OPMAIMOHHBIC
TEXHOJIOTHH I TIOMCKAa M aHallM3a y4eOHOW M HAYYHO-TIOMYJSIpHON WMH(OpMAIUA XUMHUYECKOTO
COJICPIKAHUS;



e (¢opMupoBaHHE U pa3BUTHE Y OOYYAIOMIMXCS AacCCOIMATUBHOTO U JIOTMYECKOTO MBIILICHUS,
HaOIIOaTEIPHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOIWMBI, B YaCTHOCTH,
MIPY IJIAHUPOBAHUY U MTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

e BOCINHUTaHUE y OOy4alOUMXCs YOEKIEHHOCTH B TYMAHHCTHYECKON HANpaBIIEHHOCTH XUMUH, €€
BaXHOW POJIU B PEIICHUU TTI00aThHBIX MPOOIEM pallMOHAIIEHOTO IPUPOIOTIONH30BAHHS, IIOTIOTHEHUS
SHEPreTUYEeCKUX PECypcoB U COXpPAHEHHS MPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIWMOCTH
OCpeKHOT0 OTHOIIEHUST K TPUPOJIE U CBOEMY 3I0pPOBBIO, a TakkKe MPUOOPETCHUS OIbITa
MCIIOJIb30BaHUs TOMYYEHHBIX 3HAHUH /711 MPUHATHUS TPAMOTHBIX PEIICHUI B CUTYalHUsIX, CBS3aHHBIX C
XUMHUYECKHMH SIBIICHUSIMHU.

[Ipenmer «Xumus» 0a30BOT0 YPOBHSI SIBJISIETCS 00Ss13aTEIIBHBIM JIJIS1 U3yUEHUSI.

OO1m1ee 4nciIo YacoB, OTBEIECHHBIX Il M3YyYCHUsI XUMUH, Ha 0a30BOM YPOBHE CpPEJHEro Oo0IIero 00pa3oBaHMUs
cocrapisieT 68 dyacoB: B 10-m kiacce — 34 yaca (1 yac B Heaeno), B 11-m kiacce — 34 yaca (1 yac B Heneno).
Jis peanu3anuy MPOrpaMMbl UCTIONB3YIOTCS YUCOHUKH, JOMYIICHHBIE K WCIOJIB30BAHUIO TPU PealIU3aIiH
MMEIOLIUX TOCYAAPCTBEHHYIO aKKpPEAUTALUI0 O0pa30BaTeIbHBIX MPOTpaMM HAYalIbHOIO OOIIEro, OCHOBHOTO
obmiero, cpemaHero oOmero o0pa3oBaHUs OpPraHHW3AIUSIMHU, OCYIIECTBISIIONIMMH  00pa30BaTEIbHYIO
JEATENIbHOCTh, TpukazoM MunnpocsenieHus ot 26.06.2025 No 495:

e Xumms, 10 xmacc/ T'adbpuensa O.C., OctpoymoB W.I'., CmagxoB C.A., AO «3aarenscTBO
"[IpocBenienue »;

e Xumms, 11 xmacc/ T'abpuensa O.C., OcrpoymoB W.I'., CmagkoB C.A., AO «/3gatenscTBO
"[IpocBemienue" ».

DNeKTpOHHBIE  00pa3oBaTENbHBIC  PECYPCHl, JIOMYIICHHBIE K  HCIOJB30BAHWIO MPU  peaTH3aIiH
00pa3oBaTeNbHBIMU  OPTaHU3AIMUSIMH HMMEIOIIUX TOCYJApPCTBEHHYIO aKKpEeIUTAluil 00pa3oBaTeNIbHBIX
MporpaMM HAYaJbHOTO OOINEro, OCHOBHOIO OOINEro, CpeaHero oO0mero o0pa3oBaHUs PHUKA30M
Munnpocenienust PO ot 23.07.2025 Ne 551:

o Tpenaxep «O6mako 3Hanuit». Xumug. 10 knacc, OO0 «Dusukon Jlabd»;
e Tpenaxep «O6mnaxo 3Hanui». Xumus. 11 xkinacc, OO0 «Du3ukon JIad».

IInanupyemble pe3yIbTAaThl OCBOEHHS Y4eOHOT0 IpeIMeTa

JIn4HOCTHBIE pe3yIbTaThl
®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ysibTaTaM OCBOEHHUS OOYYaroIMMUCS NPOTPaMM CpPEIHETO
o0uiero oOpa3zoBaHus (JINYHOCTHBIM, METANPEAMETHBIM U NpeAMETHbIM). HayuHo-MeToanueckoit OCHOBOM ISt
pa3paboOTKU MJIAHUPYEMBIX pPE3YJIbTATOB OCBOEHHUS IPOrpaMM CpEAHEro oouero oOpa3oBaHMs SBISIETCS
CHUCTEMHO-/I€ATEIbHOCTHBIN MOAXOI.
B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS
npenMeTa «XUMHUsD Ha YPOBHE CPEHEro 00111ero 00pa3oBaHus BbIIEIECHBI CIIEAYIONINE COCTABISIOLINE:
e OCO3HaHME OOYYaIOUIMMHUCS POCCUHCKOM TpakJaHCKOM MJIEHTHUYHOCTM — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;
e HaJM4yHe MOTHUBALMHU K O0YUEHUIO;
e II€JICHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHUX yOEXK/IEHUN JIUYHOCTH HA OCHOBE KJIHOYEBBIX LIEHHOCTEN U
UCTOPUYECKHX TpaJuLuil 6a30BON HAYKH XUMUH;
e TOTOBHOCTh U CHOCOOHOCTH OOYYaroIIMXCS PYKOBOJCTBOBATHCSI B CBOEHM JEATENIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMH, MPUCYIIUMHU LIETIOCTHON CHCTEME XMMHUYECKOr0 00pa3oBaHMs;
e HaJWYHE MPABOCO3HAHUS SKOJIOTMYECKON KyJIbTYphl M CIOCOOHOCTH CTaBUTh ILIEIM U CTPOUTH
YKU3HEHHBIE IJIaHbl.
JInuHOCTHBIE PE3yIbTaThl OCBOEHUS MpeaMeTa «XUMHUSD) TOCTUTAI0TCA B €IUHCTBE Y4EOHON M BOCIIUTATENbHOMN
NESATEIBHOCTH B COOTBETCTBUHM C TyMaHHCTHYECKUMH, COLUOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU
LIEHHOCTAMU U UJAeaJaMH POCCHUMCKOT0 TI'pa’KAAHCKOTO OOIECTBa, NMPUHATHIMM B OOIIECTBE HOpMaMH H
NpaBUJIaMU TOBEJCHMS, CIIOCOOCTBYIOIIMMHU IpOIlECCaM CaMOIIO3HAHMs, CAaMOPA3BUTHS U HPABCTBEHHOTO
CTaHOBJICHUS INYHOCTH 00yYarOIINXCS.
JIMuHOCTHBIE  pe3yNbTaThl OCBOGHHUS HpeaMera «XUMHsS»  OTpaxaroT Cc(HOPMUPOBAHHOCTh  OIMbBITA
MO3HABATEIbHON M MPAKTUYECKOM NeATeNbHOCTH OOy4alouuxcs IO pealu3alid NPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:
1) rpa:xaaHCcKoOro BOCIMTAHMSA:



e 0CO3HAHUSI OOYYAIOIIUMUCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00SI3aHHOCTEH, YBOKEHUS K 3aKOHY U
MIPaBOMNOPAIKY;

e TIPEACTABIICHUS O COI[MATBHBIX HOPMAX U MPaBUIaX MEXKIMYHOCTHBIX OTHOILIEHUM B KOJIJIEKTHUBE;

e TOTOBHOCTH K COBMECTHOW TBOPUECKOW NEATEIBHOCTH MPU CO3JAHUHM y4EOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MO3HABATEIbHBIX 33]1a4, BBIMOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

e CrMOCOOHOCTM TOHMMATh U TPUHUMATh MOTHBBI, HaMEPEHHMsI, JIOTUKY M apryMEHThl APYTUX MpH
aHaJIM3e PA3TUYHBIX BUJIOB YUCOHOU JIeATEIHHOCTH;

2) IATPUOTHUYECKOT0 BOCIIUTAHMS:

e I[EHHOCTHOTO OTHOUIIEHUS K UCTOPUUYECKOMY M HAyYHOMY HACJIEJIUI0 OTEYECTBEHHON XUMUU;

e YBaXEHHUS K IpOIIECCYy TBOPUECTBA B O0JIACTU TEOPUU U MPAKTHUECKOTO NPUMEHEHUS XUMHH,
OCO3HAHHUS TOTO, YTO JOCTHIKCHHUS HAYKU €CTh Pe3YylbTAT JUTUTEIBHBIX HAOMIOIECHUIN, KPOMOTIUBBIX
3KCHEPUMEHTAIBHBIX TOUCKOB, IOCTOSSHHOTO TPY/a YYEHBIX U IPAKTHKOB;

e WHTEpECa W IMO3HABATEIBHBIX MOTHBOB B TIOJYYCHHH W TOCIEAYIOIIEM aHaiIW3e WHQPOpPMAIUU O
MEPENOBbIX JTOCTUKEHUAX COBPEMEHHOM OT€YECTBEHHON XUMMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

e HPaBCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEICHHUS;

e CMOCOOHOCTH OIIGHWBATh CHUTYyallud, CBS3aHHBIE C XUMHYCCKHUMH SIBJICHUSMH, W TMPUHUMATH
OCO3HAHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

e TOTOBHOCTH OILICHMBATh CBOE IMOBEICHUE W MOCTYIKU CBOMX TOBAPHIICH C MO3UILIMNA HPABCTBEHHBIX U
MIPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

e TIOHHMMAaHUS LIEHHOCTEW 370pOBOro M Oe3omacHoro odpas3a >KU3HU, HEOOXOJIUMOCTH OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (PM3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

e coOmoneHus npaBui 0e30MacHOro OOpaleHUsl C BEIIeCTBAMHU B OBITY, NMOBCEAHEBHOW >KM3HU U B
TPYAOBOM JAEATEIBbHOCTH;

e TOHHMMAaHUS LEHHOCTU MpPaBWJI WHIUBUAYAIbHOTO W KOJUIEKTMBHOTO O€30MAacHOrO MOBEACHUS B
CUTYAIUSIX, YTPOXKAIOUIUX 370POBBIO U KU3HH JIIOJICH;

e OCO3HAHUS MOCIEICTBUN M HENPUSITHUS BPEAHBIX MPUBBIYEK (YIMOTPEOICHHS alKOroJisd, HAPKOTHKOB,
KYpEHHUs);

5) TPy10BOr0 BOCIIUTAHUA:

e KOMMYHUKATHBHON KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATEIBCKON IESATEIBbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOM U IPYTUX BUJAX JI€ATEIbHOCTH;

e YCTAaHOBKM Ha aKTUBHOE y4acTHE B PEIICHHH MPAKTUYECKUX 3a/1ay COI[MATBHOW HANpaBJICHHOCTH (B
paMKax CBOEro Kiacca, IIKOJbI);

e WHTEpECa K MPAKTUUYECKOMY H3yUYEHUIO MpodeccHuidl pa3IMdHOrO poja, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHUS NMPEAMETHBIX 3HAHUI M0 XUMUU;

e YBaXEHUS K TPYIY, JIOJISIM TPy/Aa U pe3ybTaTaM TPYJIOBOU IEATEILHOCTH;

e TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUAYATbHOW TpaeKTOpUU oOOpa3oBaHus, Oymymiei
npoecCuu M pean3alui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 7K0JIOrMYeCKOro BOCIIMTAHUSA:

e DKOJOTHYECKH IIeIeCO00Pa3HOr0 OTHOMICHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHMS JKU3HH Ha
3emie;

e TIOHMMaHUs TI00ATBHOTO XapaKTepa dKOIOTUYECKUX MPOoOJieM, BIUSHUS YKOHOMUYECKHX MPOIIECCOB
Ha COCTOSIHME MPUPOIHON U COLUAIIBHOM CPEJIbI;

e OCO3HaHUS HEOOXOJUMOCTH WCIHONB30BAaHUS JOCTHKCHHM XUMHUU JJIs pPEIIeHUS BOIPOCOB
ParMOHAIBHOTO MPUPOIOTIOIH30BAHNS;

e QAKTUBHOTO HENPUATUS JEHCTBUM, MPUHOCSIIMX BpEl OKPYKAIOUIEH NPUPOJHON cpene, yMEHUs
MIPOTHO3UPOBATH HEOJATOMPHUSATHBIE AKOJOTUYECKUE TOCIEIACTBUS TPEANPUHUMACMBIX JIEHCTBHA U
MpeaoTBpaliaTh ux;

e HAJIMYMS PA3BUTOTO JKOJOTUYECKOTO MBIIUICHHS, IKOJOTHYECKON KYJIbTYPHI, OMbITA JESITCIBHOCTH
HKOJOTMYECKOM  HANpaBIIEHHOCTH, YMEHHsSI PYKOBOJICTBOBATbCS HMMH B  I03HABaTEIbHOM,
KOMMYHUKATUBHONH M COLMAJIHON TIPAKTHUKE, CIIOCOOHOCTH W YMEHHS aKTUBHO TPOTHBOCTOSTH
ueosIoruu xemohoouwu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:



e CPOPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00IIeCTBEHHOU MPAKTHKH;

e TOHMMAaHUS CIEUU(PHUKUA XUMHHM KaK HAyKH, OCO3HAHMSA €€ poid B (POPMUPOBAHHH PAIOHAIBLHOTO
HAYYHOTO MBIIIJICHHS, CO3IaHUH LIEJIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €MHCTBE
IPUPOJIBI U YEIOBEKA, B TIO3HAHUH IPUPOAHBIX 3aKOHOMEPHOCTEH M PELICHUH MPOOJIEM COXPaHEHUS
IPUPOHOTO PAaBHOBECHS;

L] YGC)KI[GHHOCTI/I B 0C060ﬁ 3HAYUMOCTU XUMHU  OJIA COBpeMeHHOfI OUBUJIN3ALINU: B €c
T'YMaHUCTUYECKON HANpaBICHHOCTH W BAXXHOW pPOJM B CO3JIaHUM HOBOW 0a3bl MaTepHabHOU
KYJIBTYpBl, PELICHUH TI00aJbHBIX MpOOJIEeM YCTOWYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
9HEPreTUYECKOH, MUIICBON U DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIUHBI, 00ECTICUCHUN
YCIIOBUH YCIIEITHOTO TPYAA U SKOJIOTHYECKH KOMGPOPTHOM KUZHU KaXI0T0 WieHa 00IIeCTBa;

e ©CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTH: TIOHUMAHHs CYIIHOCTH METOJOB IMO3HAHUS, UCIOIb3yEeMBIX B
€CTECTBCHHBIX HayKax, CHIOCOOHOCTH UCIOJIb30BaTh MOMydyaeMbIe 3HAHUS JJIsl aHAIIN3a U OOBSICHCHUS
SIBIICHUI OKPY’KAIOIIEr0 MUPa U MPOMCXO/SAIINX B HEM U3MEHCHUH, YMEHHS JIeJIaTh 00OCHOBAaHHBIC
3aKIIFOYCHUA Ha OCHOBC HAYYHBIX q)aKTOB U UMCIOIIUXCA JAaHHBIX C LCJIBIO IMOJIYYCHHA JOCTOBCPHBIX
BBIBOJIOB;

e CIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIb30BaTh XHMHUYECKHUE 3HAHUS [JIs PEHICHUs NpodsieM B
peabHBIX KU3HCHHBIX CHTYAIIUsX;

e HHTEpeca K MO3HAHMIO U MCCIEI0BATEIBCKON 1A TEILHOCTH;

e TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOPa30BAaHUIO, K aKTHBHOMY
MOJIYYCHHIO HOBBIX 3HAHUHU 110 XUMHUH B COOTBETCTBUH C >KU3HCHHBLIMU HOTp€6HOCT$IMI/I;

e HHTEpeca K OCOOCHHOCTSM TpyJia B pa3inuHbIX chepax npodeccHoHaIbHOM AeITEeTbHOCTH.

MeranpeamMeTHble pe3yJbTAThI
MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHS Y4eOHOTO mpeamera «XHWMHs» Ha YPOBHE CpEIHEro oOIIero
00pa3oBaHMs BKIIOYAIOT:

e 3HauuMble I (QOpMUPOBAaHMS ~ MHUPOBO33PEHHUS  OOyYAIOMIMXCS  MEXKAMCHUIUIMHAPHBIC
(MeXmpeaIMeTHbIE) OO0IeHayuYHbIe TOHATUS, OTPAKAIOIIUE LEJIOCTHOCTh HAYYHOM KapTUHBI MUpa U
CHGIII/I(l)I/IKy MCTOOB IIO3HAHHA, HUCIOJB3YCMBIX B CCTCCTBCHHBLIX HAyKax (MaTepI/ISI, BCUICCTBO,
SHEprus, sABJIEHUE, MPOLIECC, CUCTEMAa, HAyYHBIA (aKT, IPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIIeIOBaHNE, HAOIIOACHIE, U3MEPEHUE, SKCIIEPUMEHT U JIp.);

e YyHUBEpcallbHble Yy4eOHBbIe JAeicTBUs (TO3HABaTelbHbIE, KOMMYHHUKATHBHBIC, pETYISTHBHbBIC),
obecnieunBaronye QGopMupoBaHue (YHKIIMOHATBHON TPAaMOTHOCTH W COLMAIBHOM KOMIIETCHIIMH
o0y4aromuxcs;

e CHOCOOHOCTh OOYYAIOIIMXCS MCIOJIb30BaTh OCBOCHHBIE MEXKIAUCIUIUTMHAPHBIE, MUPOBO33PEHUYECKHE
3HAHMS U YHUBEPCAIbHbIE YdeOHbIe IEHCTBUS B IO3HABATENBLHOM U COIIMANILHOM MTPaKTHKE.

MeTaHpeI{MeTHLIC PE3YJIbTAThl OTpPAXarOT OBJIAACHUC YHUBCPCAJIbHBIMHA y‘I€6HI:vIMI/I II03HaBaTCJIIbHBIMU,
KOMMYHHKATUBHBIMU U PETYISTUBHBIMU JEHCTBUSIMHU.

OBJajieHHe YHUBEPCAJIbHBIMYI Y4eOHBIMU NMO3HABATEIbHBIMU JAeHCTBUAMM:

1) 6a3oBble JIOruYecKue A1eicTBUS:

e CaMOCTOATENIHLHO (HOPMYIUPOBATH U aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

e ONpENEeNATh LEeNU JEATEIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUM HMX JIOCTUKEHUS, COOTHOCUTH
PE3YIbTATHI ACATCIBHOCTH C ITOCTABJIICHHBIMHA LCIISIMHU,

e HCIIOJI30BaTh MPU OCBOCHUM 3HAHWM MPHUEMBbl JJOTMYECKOI'O MBIIUICHHS — BBIACNATH XapaKTEpHbIE
IMPU3HAKH HOHATHH U YCTaHAaBJIMBATb UX B3aUMOCBA3b, HMCIIOJIB30BaTh COOTBCTCTBYIOUIUEC ITOHATHA
JUTSE OOBSICHEHUS OT/ICbHBIX (PAKTOB U SBIICHUIA;

L] BI)I6I/IpaTB OCHOBAHUA U KPUTCPHUH IJId KJ'IaCCI/ICbI/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

e YCTAHABJIMBATH MPUUMHHO-CIEACTBEHHBIE CBS3H MEX]y U3y4aeMbIMHU SIBJICHUSIMU;

e CTPOUTH JIOTUYCCKHUE PaCCYKACHUA (I/IHJIYKTI/IBHI)IG, JACAYKTUBHBIC, II0 aHaJ'IOFI/II/I), BBISABJIISATH
3aKOHOMEPHOCTH M TPOTHUBOPEUYHUST B PACCMATPHUBACMBIX SIBICHUAX, (OPMYIUPOBATH BBIBOIBI U
3aKITIOYCHUS;

e TPUMEHATH B TPOIECCe MO3HAHUS HCIOJNb3yeMble B XMMHUH CHMBOJHYECKHE (3HAKOBBIE) MOJEIH,
Hp606paSOBLIBaTI) MOJICIIBHEBIC MTPCACTABICHUA — XUMHUYECKUH 3HAK (CI/IMBO.]'I) QJICMCHTA, XUMHNYCCKas
dbopMyna, ypaBHEHHE XHUMHUYECKOHW peaklud — TMpH pPEHIeHUHd Y4eOHBIX MO3HABATENbHBIX U
MPAKTUYCCKUX 3aaad, IMIPHUMCHATHL HA3BAHHBIC MOJCJIBHBIC TMPEACTABICHHUA [JId BBIABJIICHHA
XapaKTEePHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUUYECKUX PEaKIIHil;



2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

e BJAJETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMS BEIIECTB M XMMUYECKUX PEaKINi;

e (opmynupoBaTh LENM W 3aJa4d HCCIENOBAHMSA, HCIIOJIB30BaTh IMOCTABICHHBIE U CAMOCTOSTEIHHO
copMyIHpPOBaHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHUS M OCHOBBHI JUIi ()OPMHUPOBAHUS
THITOTE3BI TI0 TIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

e BJAJCTh HABBIKAMU CAMOCTOSATENIFHOTO IJIAHUPOBAHUS M MPOBEJCHUS YIEHUYECKHX SKCIICPUMEHTOB,
COBEpILEHCTBOBATh YMEHUSI HAOJIIOAATh 32 XOJOM IPOIECCa, CAaMOCTOSATEIBHO MPOTHO3UPOBATH €ro
pe3ynbTar, (HopMynupoBaTh 0OOOIIEHHS M BBIBOJIBI OTHOCHTEIBFHO JOCTOBEPHOCTH PE3YyJIHTATOB
UCCIIEIOBaHMSI, COCTABIISATh OOOCHOBAHHBINA OTYET O MPOAETIaHHOH padoTe;

e TpUOOpPETaTh OMBIT YYEHUYECKOW MCCIICAOBATEIBCKOW M MPOEKTHOM JESTENbHOCTH, IPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IOMCKY METOJOB PEIICHUS] MPAKTUYECKUX 3ajad,
NPUMEHEHHIO PA3IMYHBIX METO0B O3HAHHUS;

3) paGora ¢ nngopmanmeii:

e OpHEHTHPOBAaThCA B PpA3IMYHBIX HCTOYHHMKAX WH(popManuu (Hay4yHO-TIOMYJISIpHAs JIMTEpaTrypa
XUMHYECKOTO  COJICpXKaHMsI, CIPABOYHbIE IOCOOMs, pecypchl HMHTEpHETA), aHAIU3HPOBATH
UH()OPMAIHIO PA3ITUYHBIX BUIOB U GOPM MPEACTABICHHS, KPUTUYECKH OILICHUBATh €€ JI0CTOBEPHOCTh
¥ HETIPOTHBOPEYNBOCTH;

e (opMynupoOBaTh 3alpPOCH U NMPUMEHSATH PA3IUYHbIE METOMBI MPHU MOUCKE M OTOOpe MH(OpMAIHH,
HEOOXOIMMOM ISl BBITOJTHEHUS y4eOHBIX 3a/1a4 ONPEICICHHOTO TUIIA;

e TPUOOpETATH OMBIT MCIOIH30BAHUS WHPOPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA U Pa3IMYHBIX
MIOUCKOBBIX CHUCTEM;

e CaMOCTOSATEJIFHO BBIOMPATh ONTHMANIbHYIO (opMy mpenacTaBieHHs HHQoOpManuu (CXembl, rpaduku,
JarpaMMBbl, TaOJIULBI, PUCYHKH U JIP.);

e WCIIOJIb30BAaTh HAYYHBIH SI3bIK B KAa4yeCTBE CPEJACTBA NpH padoTe ¢ XMMHUYECKOW WH(OpMAaImei:
OPUMEHATh MEXIpeAMETHbIe ((U3NYecKne W MaTeMaTH4eCKHe) 3HAKW W CHUMBOJBI, (HOPMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

e HCIOJB30BATh U MPEOOPA30BHIBATH 3HAKOBO-CHMBOJIMYECKHIE CPEACTBA HATJISITHOCTH.

OBJiaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBHSIMU:

e 3aJ1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOii TEMBI B XOJI€ TUAJIOTa M/HIIN TUCKYCCHH, BRICKA3bIBATh
uzeu, GopMyJIMpOBATh CBOM MPEJIOKEHUSI OTHOCUTEIIFHO BBIIOIHEHHS PEIOKEHHOH 3a1a4H;

e BBICTYHAaTh C TMpe3eHTAlUEH pe3yiabTaTOB  IMO3HABATEIBHOM  JIEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSTENIFHO WJIM COBMECTHO CO CBEPCTHHKAMH TPH BBIMOJIHECHUH XUMHYECKOTO SKCIEPHMEHTA,
NPaKTUYECKOH pPabOTHI MO HCCIEOBAHUIO CBOWCTB M3YyYaeMBIX BEIIECTB, peaH3alllH Y4eOHOTO
npoekTa, W (OpPMYIHPOBATh BBHIBOABI IO pe3yJlbTaTaM IPOBEACHHBIX HCCIEIOBaHUNA MyTEM
COTJIACOBAHUS MO3UIIMI B X0 OOCYKJIEHUSI 1 0OMEHA MHEHHUSIMH.

OgiaieHNe YHUBEPCAJIbHBIMH PeryIsTHBHBIMH el CTBUAMU:

e CaMOCTOSATENHHO TUIAHUPOBATH U OCYIIECTBIISATH CBOIO MTO3HABATEIBHYIO JCSITEIHHOCTD, OMPEIEIIss ee
el M 3aJaud, KOHTPOJMpPOBaTh W MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH MpeajaraeMblit
QITOPUTM JIEHCTBUN TIPU BBITIOTHEHUN y4eOHBIX M MCCIIENOBATEIbCKUX 3aJ]1ad, BEIOMpaTh Hamboee
3 PEKTUBHBIN CIIOCOO UX PEILICHHUS C YUETOM IOJy4YeHHsI HOBBIX 3HAHUH O BEIIECTBAX U XMMUYECKUX
PEaKIHsIX;

e OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JESATETbHOCTH Ha OCHOBE CAaMOAaHAaJIN3a U CaMOOLIEHKH.

IIpeameTHbIE pe3yJIbTATHI
10-ii knace
[IpeameTHbIEe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPaKatoT:

e c(hOpPMHUPOBAHHOCTH MPENICTABICHUH O XUMHYECKOM COCTABJISIONIEH €CTeCTBEHHO-HAYYHOU KapTHUHBI
MHUpa, POJIM XMMHUU B TIO3HAHUM SIBICHUN TPHUPOIBI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIBTYpPbI
JUYHOCTH, €€ (PYHKIIMOHATHHON TPaMOTHOCTH, HEOOXOAMMON JIJIsi pEIIeHUs] MPAKTHUYECKUX 3a1ad U
AKOJIOTMYECKHA 00OCHOBAHHOTO OTHOIIIEHHUSI K CBOEMY 3/IOPOBBIO U IPUPOIHON Cpesie;

e BIIAJICHUE CHUCTEMON XUMHUYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE TMOHSATHUSA
(XMMUYECKUIl  DJIEMEHT, aToM, JJIGKTpOHHas 000JI0YKa aroma, MOJEKylla, BalleHTHOCTb,
ANEKTPOOTPHUIATEIIPHOCTh, XHUMHYECKass CBA3b, CTPYKTypHas ¢opmymna (pa3BepHyTas H
COKpaIlleHHas1), MOJIb, MOJISIpHAsI Macca, MOJSIPHBIA 00beM, YIJIEPOIHBINA CKeJeT, (YHKIIMOHATbHAS
rpymnna, paaukai, U30MEPHs, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIIE€BOJIOPOIbI, KUCIOPO]
M a30TCOJEPKALINE COCAUHEHHS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE



COEIMHEHMS); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUS opraHnyeckux semects A.M. bytieposa, 3akoH
COXpaHEHMSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKHH A3bIK XMMHH; MUPOBO33PEHUECKHE
3HaHUS, JIeKAllMe B OCHOBE MOHUMAHHUS NPUYMHHOCTH U CHCTEMHOCTH XMMHUYECKHX SIBICHHH,
dakTosornyecKkue CBEACHHUS O CBOWCTBAX, COCTaBe, MOJy4YE€HUH M O€30IaCHOM HCIOJIb30BaHUU
BOXHEHIINX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOH IEATETLHOCTH YeIOBEKa,

e CPOPMHUPOBAHHOCTb YMEHHUI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSATHI, YCTaHABIMBATH HUX
B3alMOCBS3b, HCIIOJb30BaTh COOTBETCTBYIOIIME IIOHATUS IPU ONMCAHUM COCTaBa, CTPOCHUS U
MPEeBpaICHUI OPraHUYEeCKUX COCTUHEHUII;

e CcHOpPMUPOBAHHOCTH YMEHHMH UCIONB30BaTh XUMHUYECKYID CHMBOJMKY Ul  COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOW, COKpalleHHOH) (HOpMYyJl OpraHM4YecKUX BEIIECTB U
YPaBHEHUH XMMHYECKUX PEaKUUi, W3rOTABJIMBATH MOJEIM MOJIEKYJ OPraHMYECKHX BEIIECTB AJIs
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

e c(HOpMUPOBAHHOCTh YMEHHH YCTAHABJIMBATh NMPUHAAJIC)KHOCTh W3YYEHHBIX OPraHMYECKUX BEILIECTB
[0 WX COCTaBy M CTPOCHUIO K OMNPEJCIIEHHOMY KiacCy/Tpynrne COeAUHEHUN (YTiIeBOAOpPOAbI,
KHUCIIOPOJI M a30TCOJEPIKAlE€ COEIMHEHUS, BBICOKOMOJEKYJSPHBIE COEAUHEHMS), AaBaTb UM
Ha3BaHUsA 1o cuctematudeckoii HomeHkimarype (IUPAC), a Taxke NPUBOIUTH TPUBHUAIBHBIC
Ha3BaHUs OTIEJIbHBIX OPraHMYECKUX BEIIECTB (STWIIEH, NPOMNWIEH, Aall€TUJIEH, 3TUJIECHIJIUKOJIb,
rmnepus, (eHon, ¢opManbaerua, aneTalbIeru], MYypaBbHHas KHUCIIOTa, YKCyCHas KHCIIOTa,
OJICMHOBAs KUCJIOTA, CTEApUHOBAs KUCIIOTA, TIII0K03a, (PpyKTO3a, Kpaxmal, HEeJUTI0I03a, TIIHIUH);

e CcpOPMUPOBAHHOCTb YMEHHUS OIpPENEISITh BUIbl XUMUYECKOW CBSI3U B OPraHUYECKUX COETUHEHUSIX
(oguHapHBIE U KpaTHbBIE);

e CcpOPMUPOBAHHOCTh YMEHUS MPUMEHATH MOJIOXKEHHUS TEOPUU CTPOCHHUS OpraHnYecKux BemiecTB A.M.
bytnepoBa st 00bSCHEHHS 3aBUCHUMOCTH CBOWCTB BEILIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH
COXpaHEHHS MaCChl BEIIECTB;

e c(HOpMUPOBAHHOCTH YMEHHH XapaKTepPH30BaTh COCTaB, CTPOCHHUE, (PHU3MUECKHE U XHUMHUYECKHE
CBOICTBa THUMHMYHBIX MPEACTABUTEICH DPA3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH,
STWJICH, TPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeH307, METaHOJ, STaHOII,
STUJICHIJIUKOJb, TIUIEPUH, (DEHOJN, aleTanblIeruj, MypaBbUHas M YKCYCHas KHCIOTBI, TJIOKO3a,
Kpaxmajl, LEJUII0JI03a, aMUHOYKCYCHAs KHCJIOTa), WILIIOCTPUPOBATh I'€HETUYECKYIO CBA3b MEXKIY
HUMHU YpPaBHEHHUSMHU COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIHUH C HCIOIb30BAHUEM CTPYKTYPHBIX
(opmyu;

e CcPOPMUPOBAHHOCTb YMEHHUS XapaKTepU30BaTh MCTOUYHUKH YIIIEBOAOPOIHOTO ChIphs (HE(TH,
INPUPOJHBIN Ta3, yroib), CIOCOOBI HUX MEPepadOTKU U MPAKTUYECKOE NPUMEHEHHE IPOAYKTOB
nepepadoTKH;

e C(pOPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYMCIECHUS 110 XUMUYECKUM ypaBHEHUSM (Macchl, 00bema,
KOJIMYECTBA MCXOJHOIO BeIIeCTBAa WIM MPOAYKTa peaklUM IO HU3BECTHBIM Macce, 00BbeMmy,
KOJIMYECTBY OJIHOTO M3 UCXOIHBIX BEIIECTB WM MIPOAYKTOB PEAKIINH);

e c(hOpMUPOBAHHOCTb YMEHUH BIIa/IeTh CUCTEMOI 3HaHUI 00 OCHOBHBIX METOJaX HAy4YHOTO MO3HAHUS,
UCIOJIb3YEMBIX B XMUMUU MIPU U3YUYEHUU BELIECTB U XUMUYECKHUX SIBICHUN (HaO0/IeHUE, U3MEPEHUE,
HKCIEPUMEHT, MOJIETUPOBAHUE), HCIOIb30BaTh CHUCTEMHbIE XMMUYECKHE 3HAHMS JUIsl MPHHATHUSA
pelIeHmi B KOHKPETHBIX KU3HEHHBIX CHUTYAIlUsX, CBA3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;

e c(OpMUPOBAHHOCTb yMEHHUH cOOJIOAATh TMpaBHa IOJIb30BAaHMS XMMHUYECKOM TMOCyaodl u
nabopaTOpHBIM O0OpPYAOBaHUEM, a TaK)XKe IMpaBuja OOpallleHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

e CpOPMUPOBAHHOCTh YMEHMH IUIAHUPOBATH U BBINOJIHATH XUMUYECKUN SKCIIEPUMEHT (IpEeBpalIeHust
OpraHMYECKHUX BEIECTB IpU HArpeBaHUM, IIOJYyYEHUE OTWIEHAa U H3YYEHHE €ro CBOMCTB,
KaueCTBEHHbIE PEAKIIMM OPraHMYEeCKUX BEIIECTB, JIeHATypalus OeJIKOB MpU HarpeBaHUU, IIBETHHIE
peakuuu OEIKOB) B COOTBETCTBMM C IpaBWJIAMH TEXHUKHM O€30MacCHOCTH TNpH OOpalieHUuH C
BellecTBaMM U J1a0OpaTOPHBIM  00OPYJIOBAHHMEM, NPEICTABISATH PE3yJIbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (hOpMe 3alucCH YpPaBHEHHH COOTBETCTBYIOLIMX peakiuil U GopMyaupoBaTh BBIBOIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

e c(hOpMUPOBAHHOCTh YMEHHUH KPUTHYECKU aHAIM3WPOBATh XMUMHUYECKYIO0 MH(POPMAIHIO, TOITy4aeMyIo
U3 pa3HbIX UICTOYHHUKOB (Cpe/ICTBa MAacCOBOM MHGOpPMAIMH, UHTEPHET U JIp.);

e c(HOpMUPOBAHHOCTh yYMEHHUH COONIOATh NpPaBUIIa SKOJOTMYECKH IeIeCOO0Pa3HOro IMOBEIEHHUS B
OBITY U TPYJOBOM JEATETLHOCTH B IEAX COXPAHEHUSI CBOETO 3/I0POBhS U OKPYKAIOIIECH TTPUPOTHON
Cpellpl, OCO3HaBaTh ONACHOCTb BO3JEHCTBUS HA >KMBBIE OPraHU3MBbl ONPEIEIEHHBIX OPraHMYECKHX



BEIIeCTB, MOHUMAs cMbIch mokasarens IIJIK, moscHATh Ha mpumepax CHocoObl yMEHBIIECHUS W
MIPEAOTBPALIEHUS X BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

e sl OOYYAIOIIMXCS C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 370POBBS: YMEHHE MPUMEHSITH 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METO/JAaX [MO3HAHMS BEIIECTB U XUMHUECKHUX SIBICHMIA;

e JUIA CJETbIX U CIa0OBUIAIIMX OOYYAIOUIMXCS: YMEHHE HMCIIOJB30BaTh PElIbe(h)HO-TOUCHUHYIO CHCTEMY
o6o3nauenwnii JI. bpaitns nis 3anucu XxumMudeckux Gopmyi.

11-i1 kaace
[IpenMeTHbIe pe3ynbTaThl OCBOCHUA Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

e CPOPMUPOBAHHOCTH MPEACTABICHHUI: 0 XUMUICCKOW COCTABISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI
MUpa, POJIM XMMHUU B TMO3HAHUM SIBICHUW HPUPOIbI, B (POPMHUPOBAHUU MBILIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAMMOMN ISl PEIICHHs PAKTHUECKUX 3a7a9 U
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;

e BJIAJCHUE CHUCTEMOM XHMMHYECKUX 3HAHUU, KOTOpas BKJIOYAET: OCHOBOIOJIAralOlIUE MOHSATHUS
(XMMHUYECKHUIl 3JIEMEHT, aTOM, M30TOIl, S-, P-, O- BJICKTPOHHBIC OPOUTAIU aTOMOB, MOH, MOJICKYJIa,
MOJTb, MOJISIPHBIN 00bEM, BaJIGHTHOCTD, SJIEKTPOOTPULIATEIIFHOCTD, CTENICHh OKUCICHHS, XUMHUYECKas
CBs3b (KOBaJIGHTHasi, MOHHAs, METaJUIMYecKas, BOJOPOJHAs), KpHUCTaNIMYecKas pEeLIeTKa, THIIbI
XUMUYECKUX PEAKIUH, PacTBOP, DJIECKTPOIUTHI, HEIEKTPOIUTHI, SJIEKTPOIUTHUUECKAS TUCCOIUAINS,
OKHUCJIUTEJb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOM peakIMK, XUMHUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOPHsI IEKTPOIUTUUECKON nucconranuy, nepuoanueckuii 3akon /1.M1. Menneneesa, 3akoH
COXpPAHEHHUsSI MACChl BEUIECTB, 3aKOH COXPAHEHUS W NPEBPALLCHUS] SHEPIMH IPU XUMHYECKUX
peaKIusiX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE
B OCHOBE IOHUMAaHUS MPUUYMHHOCTH U CHUCTEMHOCTH XUMHYECKHX SBICHUH, (aKTOIOTUYECKUE
CBEICHMSI O CBOMCTBaxX, COCTaBe, MOJIYYEeHMM M O€30I1aCHOM HCIIOJIb30BAaHUM Ba)KHEMIIHNX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH AEATeIbHOCTH YETIOBEKa;

e CPOPMHUPOBAHHOCTh YMEHHUH BBISABIIATH XapaKTepHbIC NPH3HAKKA TOHSTHHA, YCTaHABIUBATh WX
B3aUMOCB$I3b, UCII0JIB30BaTh COOTBETCTBYIOLME MOHATHS IIPU ONMCAHUN HEOPTraHUYECKUX BEILECTB U
UX MPEBPALLECHUN;

e CcpOPMUPOBAHHOCTh YMEHHI HCIONB30BATh XUMHYECKYIO CHMBOJIUKY JUISI COCTaBJIeHUs (Hopmyl
BEIIECTB M YPAaBHEHUH XWMHUYECKUX peakiuii, cucremarmueckyro Homenkinatypy (IUPAC) u
TPUBUAIBHBIE HA3BaHMs OTHAEIbHBIX HEOPraHMYECKHX BEIIeCTB (YrapHbIM ra3, yriaeKuciblid ras,
aMMUaK, raiieHasi U3BeCTh, HeralleHas U3BeCThb, MUThEBAs COJA, TUPUT U JIP.);

e Cc(pOPMUPOBAHHOCTh YMEHUH OIpeIesATh BAJICHTHOCTh U CTENIEHb OKHCIICHUSI XUMHUECKUX DJIEMEHTOB
B COCIUWHEHMSIX Ppa3JIMYHOTO COCTaBa, BHUJ XUMHUYECKOMW CBsi3M (KOBAJICHTHAs, WOHHAS,
MeTaJIJIN4ecKasi, BOJOPOJAHAs) B COCAUHEHHSX, TUIN KPUCTAIIIMYECKOW pPEIIeTKH KOHKPETHOTO
BEIIECTBA (aTOMHAs1, MOJICKYJIIpHAsi, HIOHHAs, METAJUTMYECKas ), XapaKTep Cpebl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUII;

e Cc(hHOPMHUPOBAHHOCTh YMEHHUM YCTAaHABIMBATH MPUHAJICKHOCTh HEOPTaHMYECKUX BEIIECTB MO MX
COCTaBy K OIpeAeNeHHOMY KJacCy/Tpymme COeAUHEHUH (MpOCThiE BElIeCTBA — METallbl H
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(OTEepHBIE THAPOKCHIBI, COJIH);

e CcpOPMHUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICT Tepuoaudeckoro 3akoHa /.M. MenneneeBa u
JIEMOHCTPHUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIHHYIO ¥ IPOTHOCTUYECKYIO (PYHKITUH;

e CcPOPMUPOBAHHOCTh YMEHUU XapaKTEpU30BaTh DSIEKTPOHHOE CTPOCHHE aTOMOB XHWMHUYECKUX
anemeHToB 1-4 mepuonoB [lepuomuyeckoit cuctembl xumudeckux snementoB .M. Menneneena,
UCIIONIB3Ysl MOHATHS «S-, P-, O- 3JIEKTPOHHBIE OPOUTAIINY, «IHEPTETUYECKUE YPOBHHY», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XMMHUYECKHX 3JIEMEHTOB M HUX COCIMHEHHH MO MepuoaaMm
rpynnam Ilepuoanueckoit cucremsl xumMuueckux 3neMeHToB .M. Menneneesa;

e c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XWUMHUYECKHE CBOWCTBA
HEOPraHWYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHWE T€HETUUECKOU CBS3HU
MEXJy HEOPTaHHMYECKUMH BEIIECTBAMH C TIOMOIIBI0 YPaBHEHHM COOTBETCTBYIOUIUX XHMHYECKUX
peaKkuuii;

e c(hOPMHUPOBAHHOCTh YMEHHS KIIACCU(PHUIIMPOBATh XMMHUYECKHE PEAKIMH TIO0 PA3THUYHBIM MPU3HAKAM
(4uCIIy M COCTaBy pearupyroIlux BeHIeCTB, TEIIOBOMY I(P(PEKTy peakiuu, U3MEHEHUIO CTereHel
OKHCIICHUS JIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

e CcPOPMHUPOBAHHOCTh YMEHHH COCTAaBIATH YpPaBHEHUS PEAKIU pa3IUYHBIX THUIIOB, TMOJHBIE H
COKpAIICHHBIC YPaBHEHHUS PEAKIINi HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHS, IPH KOTOPBIX 3TH PEAKIIUH
UIYT 0 KOHIIA;



c(OPMHPOBAHHOCT yMEHHUI TPOBOAMTH pPEAKLMHU, TOATBEPKIAIONIME KAueCTBEHHBIM COCTaB
pa3IM4YHBIX HEOPTaHWYECKUX BELIECTB, PACIIO3HABATH ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOILIKE B
BOJIHBIX pacTBOpax HEOPraHUUYECKUX BEILECTB;

C()OPMHPOBAHHOCT YMEHHMH pacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLUI
MOCPEICTBOM COCTABIICHUS JICKTPOHHOTO OallaHCa ATHX PeaKIuii;

Cc(OPMHUPOBAHHOCTb YMEHUIN OOBACHATH 3aBUCUMOCTh CKOPOCTU XMMHUYECKON PEaKLUU OT pa3IMYHbIX
(dakTOpOB; XapakTep CMEIIEHUS XHMHUYECKOrO pPABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozneicTBus (mpunnun Jle [larense);

c(OPMHPOBAHHOCTh yMEHHUH XapaKTEepU30BaTh XUMHUECKHE TIPOLECCH], JIeKAIIUe B OCHOBE
IPOMBIIIJICHHOTO IOJIYYEHHUS CEpHOM KHCIOThI, AaMMHakKa, a Takke C()OPMUPOBAHHOCTh
npeAcTaBIeHUd 00 OOMMX HayyHBIX MPUHIUIAX M DKOJOTMYECKUX Mpo0IeMax XHMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUU NMPOBOAUTH BBHIYMCIECHUS C HUCIOJIH30BAHUEM MOHATHUS «MAaccoBas JOJIS
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOILIEHHH I'a30B IPU XUMHUECKUX PEaKLUAX, MAcChl BEIIECTBA
wii o0beMa Tra3oB IO H3BECTHOMY KOJHYECTBY BEUIECTBA, Macce WM O0bEMYy OJHOTO U3
Yy4YacTBYIOUIMX B PEaKLUH BEIIECTB, TEIJIOBOro 3((eKkTa peakuuy Ha OCHOBE 3aKOHOB COXPaHEHHUs
Macchl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU;

C(OPMHUPOBAHHOCTL YMEHMH COOJIIOJaTh NpaBWiIa IOJb30BAHUS XUMHMUYECKOW TOCYIOH H
1ab0paTOPHBIM O0OPYAIOBAaHHEM, a TaK)KE IpaBuja OOpalleHUsi C BEUIECTBAMH B COOTBETCTBUH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHHUPOBATH M BBIMOIHATh XMMUYECKHHA SKCIIEPUMEHT (pasiioKeHHE
IIEPOKCHJA BOJOPOAA B IPUCYTCTBUHM KaTalu3aTopa, ONPEIEIIEHHE CPEIbl PacTBOPOB BEILECTB C
MIOMOIIIBI0 YHUBEPCAIHHOTO MHANKATOPA, BIUSHHUE PAa3JIMYHBIX (PaKTOPOB HAa CKOPOCTh XMMUYECKOMH
peaKkIMy, peakud MOHHOTO OOMEHa, KaueCTBEHHbIE PEeakUMU Ha cyibdaT-, KapOoHAT- U XJIOPUI-
AQHUOHBI, Ha KAaTHOH aMMOHHS, PELICHUE SKCIEPUMEHTAJIbHBIX 33434 MO TeMaM «Meramib» Hu
«HemeTamibl») B COOTBETCTBUH C NPaBUJIaMH TEXHUKH O€30IIACHOCTH IIPU OOPALLEHNH C BELIECTBAMHU
U 1a00paTOpHBIM 000PYAOBAaHUEM, MPEICTABIISATH PE3YIBTaThl XUMHUECKOTO SKCIIEpUMEHTa B (hopme
3allUCH ypPaBHEHHUN COOTBETCTBYIOIIMX pEakUUid M (OPMYIHPOBaTh BBIBOJBI HAa OCHOBE 3THUX
pe3yabTaToB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIM3MPOBATH XMMHMUYECKYIO MH(OPMAIHIO, MOIy4aeMykO
U3 pa3HbIX UICTOYHHUKOB (CPEJICTBA MACCOBOM KOMMYHUKALIUU, UHTEPHET U Ip.);

Cc(OPMHUPOBAHHOCTh YMEHHUH COOJIOAATH IpaBHJa HKOJOTHYECKU LEIecO00pa3HOro IMOBEACHUS B
OBITY U TPYJOBOM NEATEIBLHOCTH B LIEISX COXPAHEHUSI CBOETO 37I0POBbS U OKPY’KaIOLIEH MPUPOIHON
Cpellpl, OCO3HAaBaThb ONACHOCTb BO3JCHCTBUS Ha JKUBBIE OPraHU3Mbl OIPEACICHHBIX BEIIECTB,
noHumast cmbica mokazarenss [IJIK, mnoscHAT, Ha mnpuMmepax crnocoObl yMEHBUICHHS U
IIPEIOTBPALCHNS UX BPEIHOTO BO3/IECHCTBUS HA OPraHU3M YEJIOBEKa,

UIs O0y4arolMXcs C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS: YMEHHE NPUMEHSATh 3HaHUS 00
OCHOBHBIX JIOCTYIIHBIX METOJIaX IT03HAHUS BEUIECTB U XMMUUECKUX SIBJICHU;

JUIS CIENBIX U CIa0OBUAAIIMX OOy4YarOUIMXCA: YMEHHE UCIOJIb30BaTh PEIbe(HO-TOUEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiiss 1u1s 3anucu XuMuueckux Gopmy.

Ilepeuens (kogudukaTop) pacnpeesieHHBIX M0 KJIaccaM NPoBepsieMbIX TPefOBaHU K pe3y/IbTaTam

OOII COO u 371eMeHTOB Cco/lep:KaHUsl 110 XUMHHU

10-ii KJIACC

IIpoBepsiemble TpeGoBaHus K pe3yabraram ocBoenus OOII

Kon

MpoBepsieMoro IIpoBepsiemble npeaMeTHbIe pe3ybTaThl 0cBoeHus1 OOII COO

pe3yJbTara

1 Teopernueckre 0CHOBbI OPraHUYeCKOW XUMHUH
CdopmMupoBaHHOCTH MpECTaBICHUI 0 XUMHYECKOU COCTaBJISIOLIEH
€CTECTBEHHOHAYYHOW KapTHHBI MUDPA, POJM XUMHM B IIO3HAHUU SIBJIEHUN NPUPOIBI, B

11 (OpMUPOBAHUM MBIIUIEHUS U KYJIbTYPhl JTUYHOCTH, €€ (QYHKIMOHAIBLHOW IPaMOTHOCTH,
HEOOXOAMMOW JUIs pelIeHHUs MPAKTUYECKHX 3a7ad M OSKOJIOTHYECKH OOOCHOBAaHHOTO
OTHOIICHUS K CBOEMY 3/I0POBbIO U MPUPOIHON cpesie




1.2

Bnanenue cucrteMoil XMMUYECKMX 3HAHUW, KOTOpPAs BKJIOYAET: OCHOBOIIOJATrAOIINE
MOHATHA (MOJICKYJIa, BaJIEHTHOCTh, OJJICKTPOOTPUIIATEILHOCTh, CTEMEHb OKUCICHUS,
XUMHYECKas CBsI3b, MOIIb, MOJIIpPHAs Macca, MOJSIPHBI O0BEM, YTIEpOAHBINA CKETeT,
(yHKIMOHANBHAS TPYINA, pagukal, HW30MEpHs, HW30MEpPbl, TOMOJIOTHYECKUU P,
TOMOJIOTH, YTJIICBOJOPOJBI, KUCIOPOA- U a30TCOJEPKAIINE COCAUHCHUS, OMOJIOTUICCKH
AKTUBHBIC BEIIECTBA (YIJICBOJIBI, )KUPHI, OCIIKH ), MOHOMED, ITOJTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSMHEHNS); TEOPUU U 3aKOHBI (TEOPHs] XUMUUYECKOTO0 CTPOCHHS
opranudeckux BemiecTB A.M. byrtiepoBa), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK
XUMHH, (DAKTOJIOTHYECKHE CBEJCHHUS O CBOMCTBAX, COCTaBe, MOJy4YeHUU U 0e30MacHOM
WCIIOIb30BAaHUHM BAKHEHIIMX HEOPTaHMYECKMX M OPraHMYEeCKUX BEHIECTB B OBITY H
MPAKTUYECKOU IESITENBHOCTH YEIOBEKA

1.3

ChopmupoBaHHOCTh ~ YMEHUW  BBIABIATH ~ XapaKTepHble  MPU3HAKU  TOHSITHIA,
yCTaHaBJIMBAaTh HX B3aUMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIIUE TMOHATUS TPU
OINHMCAaHUU COCTaBa, CTPOCHUS U MPEBPAICHUI OpraHUYeCKUX COCTUHEHHM

1.4

C(OPMHUPOBAHHOCTh YMEHUI HCIOJIb30BATE XUMHUECKYIO CUMBOJHUKY Ul COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOW, COKpAIIEHHOH) (HOpMya OpraHMYEeCKHUX
BEUIECTB W YPAaBHEHUN XUMHUYECKUX PEaKIMi, W3rOTaBIMBaTh MOJEIN MOJIEKYII
OPraHWYECKUX BEIIECTB I WUIOCTPAlMM HX XMMHYECKOTO U IPOCTPAHCTBEHHOTO
CTPOCHUS

1.5

CdopMHUpOBaHHOCTH YMEHHH yCTaHABIUBATh PUHAIICKHOCTh M3YYEHHBIX
OpPraHUYECKUX BEIIECTB MO MX COCTABY U CTPOCHHIO K OMpeneNEHHOMY Kiaccy (Tpyrre)
coequHEeHU  (YrJeBOAOPOIbl,  KHCIOPOA M a30TCOoAepXkallue  COeIUHEHUs,
BBICOKOMOJICKYJISIDHBIE COCIMHEHHMs), JaBaThb KM Ha3BaHUS IO CHCTEMaTHYECKOM

nomenkiatype (IUPAC)

1.5

ChopMupOBaHHOCTb YMEHHs OIpPENENIATh BHUJbl XUMHUYECKOW CBS3M B OPraHUYECKHUX
COEMHEHMX (OJIMHAPHBIE U KPATHBIE)

1.6

ChopmupoBaHHOCTh YMEHHUS MPUMEHSTH: MOJOKEHUS TEOPUU CTPOCHHS OPraHMYECKUX
BemectB A.M. bytiiepoBa miisi 0OBSCHEHHS] 3aBUCHMOCTH CBOWCTB BEIIECTB OT HX
COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUsI MaCChl BEIIECTB

VYranesonopoasl. Kucnopoaconepskamue u a30TcofepKaliue OpraHuueCKue COSAMHEHMS.
BBICOKOMOJIEKYIIIpHBIE COETMHEHUS

2.1

ChopMupoBaHHOCTh YMEHMH TNPUBOAWUTH TPUBHAJIBHBIE Ha3BaHUS  OTAEIBHBIX
OpPraHUYECKUX BEIIECTB (ITWJCH, NPOMMUJIEH, aleTHJIeH, ATUJIEHIJIMKOJb, TJIHLEPHUH,
GbeHon, Qopmanbaeruj, auneTalbleruj, MypaBbUHAs KHUCIOTa, YKCYCHas KHUCIOTa,
OJIEMHOBAsl KHMCJIOTa, CTEApUHOBAsl KHMCJOTA, TJII0K03a, (pykTo3a, KpaxMmal, LEUI0I03a,
TJIALKH)

2.2

ChopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOMCTBA THUIIMYHEIX Hpe)ICTaBHTeJIeﬁ Pa3JIMYHBIX KJIACCOB OPraHUYCCKHX
BelIEeCTB (METaH, 3TaH, YTHIICH, MPOIMIIIEH, alleTuieH, OyraaueH-1,3, merundyraauen-1,3,
OCH30JI, METAaHOJI, OJTaHOJ, OSTWICHTJIUKOIb, TJIHIEPHH, (EHON, aleTalbACTH]I,
MypaBbUHAass W YKCYCHAasi KHCJIOTHI, TJIOKO3a, Kpaxmal, IeJUII0JI03a, aMHHOYKCYCHas
KHCJIOTA)

2.3

CdopmupoBaHHOCTh YMEHUSI MIUTIOCTPUPOBATh T€HETUYECKYIO CBSA3b MEXAY TUIIHYHBIMU
MPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB  OPraHUYECKHUX  BELIECTB  YPaBHEHUAMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHII C NCIOJIb30BAHUEM CTPYKTYPHBIX (OpMYIT

2.4

ChopMupoBaHHOCTh YMEHHUS XapaKTepHU30BaTb HCTOYHUKU YIIIEBOAOPOJHOTO ChIPbS
(HedTh, MPUPOHBINA Ta3, yroib), CHOCOOB UX MEepepaboTKH U MPAKTUYECKOE PUMEHEHUE
MIPOJYKTOB MEepepadboTKU

XUMHUS U KU3Hb. PacuéTrl




3.1

ChopmupoBaHHOCTh YMEHHI BJIQJEeTh CHUCTEMOW 3HAHUM 00 OCHOBHBIX METOAax
Hay4HOI'O IO3HAHUs, UCHOJIB3YEMBIX B XMMHUHU IPU W3YYEHUHU BEIIECTB M XUMHYECKHX
saBIieHUH (HaOMIOaeHNe, W3MEPEHUe, HKCIEPUMEHT, MOJCITHUPOBAHUE), HCIIOIH30BATh
CUCTEMHBIE XMMHUUYECKHE 3HAHUS I NPUHATUS PELHICHUNH B KOHKPETHBIX >KM3HEHHBIX
CUTYalHUsIX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM

3.2

CdopmupoBaHHOCTh YMEHUI COOJIIO/IaTh MpaBUIa MOJIB30BaHUS XUMUYECKON TIOCYI0M U
na0opaTOpHBIM O0OPYJOBaHMEM, a TakKe NpaBuUia OOpalleHuss C BEIIECTBaMH B
COOTBETCTBUH C MHCTPYKLIUSIMH IO BBITOJIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB

3.3

ChopmupoBaHHOCTh yYMEHUU IUIAHUPOBATH U BBINOJHATH XUMHYECKHH HSKCIIEPUMEHT
(npeBpallleHUsT OPraHMYEeCKUX BEIIECTB IIpU HArpeBaHUM, IOJy4yEeHUE OTHWIEHA U
M3y4YEHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKLIMH OPraHWYECKHX BEILECTB, JIEHATYpPALMs
O€JIKOB TpU HArPeBaHMUHU, I[BETHHIC PEAKUUU OEIKOB) B COOTBETCTBHM C IpaBUIIAMHU
TEXHUKH O€30MacHOCTH MpH  OOpalleHuH C BellecTBaMH M J1a0OpaTOPHBIM
000pyJIOBaHUEM; TPEICTABIATh PE3YJIbTaThl XHMHYECKOTO SKCIepuMeHTa B (opme
3alMyucy ypaBHEHUI COOTBETCTBYIOIIMX peakluii U (popMyIHpoOBaTh BBIBOABI Ha OCHOBE
3TUX PE3YJIbTAaTOB

3.4

ChopMHUpOBAaHHOCTh YMECHHI IMPOBOJIUTH BBIUYUCICHUS 110 XHUMHYECKAM YpPaBHEHUSM
(Maccel, 00BEMa, KOJMYECTBA HCXOIHOTO BEIIECTBA WJIM MPOAYKTa PEaKIUU I10
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXO/JHBIX BEIIECTB WM MPOIYKTOB
pEeaKIim)

3.5

ChopmupoBaHHOCTh YMEHUI KPUTHUECKH aHATU3MPOBATh XMMHUUYECKYIO0 HMH(OpMALHIO,
MOJTy4aeMyI0 U3 pa3HbIX UCTOYHHUKOB (CPEACTBa MacCOBOM MH(pOpManuu, cetb MHTEepHET

H JIpyrue)

3.6

CpopMUpOBAaHHOCTh YMEHHUN COOJIOATh TMPaBWIA HKOJIOTHYECKH I1€JIeCO00pPa3HOro
MOBE/ICHUS B OBITY U TPYAOBOH ACSATENBHOCTU B IIENISIX COXPAHEHHUS CBOETO 3/10POBbS U
OKpY>Kalolllel MPUPOAHON Cpeabl, OCO3HABATh OMACHOCTh BO3JCHCTBHUS HA IKUBBIC
OpraHHU3Mbl OINpeNeIEHHBIX OPraHMYECKUX BEUIECTB, MOHMMAs cMbica mokazarens [TK
(npenenbHO 10IYyCTUMOM KOHLIEHTPALMK), IOACHATh HA IPUMEpax CloCOObl yMEHbILIEHUS
Y NIPEAOTBPALIEHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YE€JIOBEKa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

Kon IIpoBepsieMble 3J1€eMEHTHI COAePKAHUSA
1 Teopernyeckne OCHOBBI OPraHUYECKON XUMHH
[Ipeamer opraHnyeckoi XMMHH: €€ BOZHMKHOBEHHUE, PA3BUTHE U 3HAYCHME B IOJTYYEHUU
1.1 HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHHsS OpPraHUMYECKHX CcoeAuHeHud A.M.
BbytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS
CrpykTypHble (OpMyJIbl OpraHMYecKHX BellecTB. ['omonorus, uzomepusi. XUMudeckas
1.2 CBA3b B OPraHMYECKUX COCIMHEHMSIX — OJAMHAPHBIE W KpaTHbIe CBA3U. lIpencraBineHue o
KJ1acCU()UKALUU OPraHUYECKUX BEILECTB
13 Homenknarypa opraHMuecKiX COeAMHEHHH (cucTeMaTHdeckas) U TpUBHAJIbHbIE HAa3BaHUS
' BAKHEUIIINX MPEICTaBUTENIEH KJIACCOB OPTaHNYECKHUX BEIECTB
2 VYTI1eBo10pOIBI
ATKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psA. MeTraH W 3TaH - MNpoCTeulmne
2.1 NPEJCTaBUTENIN alIKaHOB: (PU3MUYECKHE U XUMHUYECKHE CBOWCTBA (PEaKIMU 3aMEleHHUs U
TOpPEeHHs ), HaX0XICHHE B IPUPO/IE, MOTYyUCHHE U IPUMEHEHNE
ATIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUM psif. DTWIEH U MPONUIEH — MpOCTENIIne
29 MIPE/ICTaBUTENN aJTKEHOB: (PU3NYECKUE U XUMHUYECKHE CBOMCTBA (peakUuu THIpUPOBAHUS,

raJJOTeHUPOBAHUS, TUApATAllUM, OKHUCIEHHs U MOJMMEpH3alMu), TOJIy4eHHue |
IIPUMEHEHHE




2.3

Anxanuensl: Oyramuen-1,3 u metunOyraguen-1,3: crpoeHue, BaKHEHIINE XUMHUYECKUE
CBOMCTBa (peakuus noauMepusanun). [lonyueHre CHHTETHYECKOTO KaydyKa U Pe3UHbI

2.4

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTUYECKMHA psia. ALETHIEH —
IPOCTEHIIMHA PEICTABUTENb AJIKHHOB: COCTaB, CTPOEHHE, (PU3MYECKHE U XMMUYECKHE
CBOICTBa (peakLUy TUAPUPOBAHMUSI, TAJOTEHUPOBAHUS, THIpaTallii, TOPEHUS), IOTyUEHHE
U IIPUMEHEHUE

2.5

Apenbl. benson: cocrtaB, cTpoeHue, (pU3MUECKHME U XUMHUYECKHE CBOWCTBA (peakiuu
raJIor€HUPOBAHNS M HUTPOBAHUS), IIOJyUEHUE U NTpuMeHeHue. Tonyos: cocTaB, CTPOEHHUE,
¢buznueckue M XUMHUYECKHE CBOMICTBa (peaklUuy TaJOreHUpPOBAHHUS U HUTPOBAHUS),
[IOJIyYeHUE U TNpuUMEHEHHE. TOKCHYHOCTh apeHoB. ['eHeTHueckas CBA3b MEXIY
YTIEBOIOPOAAMH, IPUHAISKAIIMMH K PA3TUYHBIM KJ1accaM

2.6

[TpupoaHble UCTOYHHUKH YTIIEBOIOPOIOB. [IpupoaHbIil Ta3 U monyTHble He(TSHBIC Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mnepepaOOoTku HePTH: MEPEroHKa, KPEeKUHT
(TepMHUUeCKHi, KaTaJuTUYECKUi), muponau3. IIpogykTel mepepaboTku HedTH, HX
NPUMEHEHHE B NPOMBIIUICHHOCTH W B ObITy. KaMeHHBI yroib M TNPOIYKTHI €ro
nepepaboTKH

Kchopoz[coL[epxcamHe OpraHu4Y€CKHUC COCAMHCHUA

3.1

[IpenenbHble OMHOATOMHBIC CHUPTBH.. METaHOI U JTAHOJN: CTpOEHHUE, (Pu3nuecKue u
XUMHUYECKHE CBOWCTBAa (peakIMud C aKTUBHBIMH MeTaJlJlaMH, TajJoreHOBOJOPOIaMH,
ropeHue), NnpuMeHeHue. BoaopoaHble CBS3M MEXKIY MOJIEKyJlaMu cnupToB. JleicTBue
METaHOJIa U 3TAHOJIa HAa OPraHU3M 4eloBeKa. MHOroaToOMHbIE CIIUPThL. DTUIICHIJIUKOJIb U
TIIMLEPUH: CTPOCHHE, (PU3NYCCKUE W XUMHYECKHE CBOWCTBAa (B3aMMOJICHCTBUE CO
IIEJIOYHBIMU METallJIaMH, KadyeCTBeHHAsl peakKiisi HAa MHOTOATOMHBIE CIUPTHI). JleficTBue
Ha OpraHu3M 4esioBeka. [[pumeHenne rauuepuHa u 3TUIEHTJIMKOJIS

3.2

@DeHOI: CTpPOSHUE MOJICKYINBI, (U3MYECKHEe M XUMUYCCKUE CBOHCTBA. TOKCHYHOCTH
¢denona. [Ipumenenne GeHona

3.3

Anpnerunpl M KeToHbl. Dopmanbaerui, amneTalbIerui: CTPOCHUE, (QU3HYECKHE W
XUMHUYECKHUE CBOMCTBA (PEaKIMN OKUCIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIC PEAKIINHN),
MOJIy4YeHUE U IPUMEHEHUE

3.4

OAHOOCHOBHBIE MpeneabHble KapOOHOBBIE KUCIOTHI. MypaBbHHAasl U YKCYCHasi KUCIJIOTBI:
cTpoeHue, pu3NuecKue U XUMHYECKHe CBOMCTBa (CBOMCTBa, oOIIHe s Kiacca KUCIOT,
peakuus dTepupuKaINK), TOTydYeHrne U npuMeHenne. CTeapruHoBasi U OJICMHOBAsT KUCIIOTHI
KaK MPEJACTaBUTEIH BBICIIUX KapOOHOBBIX KUCIOT. Mbllla KaK COJU BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBIE

3.5

CrnoxHble 2Qupbl Kak MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MIAponn3 ciIokHBIX 3(pUpoB.
XKupsl. 'maponns xxupos. IIpumenenne xupoB. buonorudeckas poiib KUpoB

3.6

VYrneBoabl: cocTaB, kiaccupuKamus yrieBoaoB (MOHO-, IU- U ToNucaxapuisl). [ mroko3a —
MPOCTEUIINA MOHOCAaXapuJ: OCOOEHHOCTH CTPOCHUS MOJEKYNbl, (U3UYECKUe U
XUMHUYECKHe CcBOWcTBa (B3aumopeiictBue ¢ ruapokcugom wmenu(ll), okucnenue
aMMHa4YHBIM pPacTBOpoM okcuma cepedpa(l), BoccTaHOBIEHHE, OpPOKEHHE TIIOKO3bI),
HaXO0XJCHUE B MPUPOJE, IPUMEHEeHHEe, Ouonoruueckas poib. PorocuHTe3. OpykTo3a Kak
n30Mep TIOKO3bl. Kpaxmanm u mesumoiio3a Kak NpUpOAHBIe moiuMephl. CTpoeHue
Kpaxmana U Ie/uTrono3bl. dusnueckne W XMMHUYECKHME CBOMCTBA Kpaxmana (TUIpONH3,
KadeCTBEHHAS PEaKIIHs C UOJIOM)

A3oTconepikaliie opraHn4eckie CoeTMHEeHNs

41

AMUHOKHCTIOTHI KaK aMm(pOTepHbIe OpraHnyecKre coequHeHuns. Pu3nueckrue 1 XUMUIeCKHe
CBOICTBa aMUHOKHCIIOT (Ha MIpUMeEpe TIIUIMHA). bruonornyeckoe 3HaYeHNE aMHUHOKHUCIIOT.
Ilenrtuabl




4.2

benku kak mpupoHBIE BBHICOKOMOJIEKYJISIPHBIE coeAuHEHMs. [lepBuuHas, BTOpuYHas U
TpeTU4Has CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBa OEIKOB: TMAPOJNU3, JEHATypalus,
KayeCTBEHHBIC pEaKIIu Ha OEIKU

BBICOKOMOJ'IGKy.]'IHpHBIC COCOAUHECHUA

5.1

OCHOBHBIC TOHATUS XUMUH BBICOKOMOJICKYJIAPHbBIX CO@,Z[I/IHGHI/Ifli MOHOMCp, IIOJUMCED,
CTPYKTYPHOC 3BCHO, CTCIICHDb MOJUMCPHU3ALUN, CPCAHAA MOJICKYJIAPpHAA Macca. OcHOBHBIC
METOAbI CHHTEC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ - noJImMepuru3atus u
IIOJIMKOHACHCAlI A

5.2

OKCIepUMEHTAJIHBIE METO/Ibl M3YyYEHHS BEILECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa3liaMu IPUPOAHBIX M UCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc, KaydykoB. [lomyuenue
CUHTETUYECKOIO KaydyyKa U PE3UHBI

11-i1 KIIACC

IIpoBepsiemblie TpeOGoBaHus K pe3yjabraTam ocBoenusi OOII

Kon
MpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbie pe3yabTaTthl ocBoennss OOII COO

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

Brnanenue cucteMoil XMMHYECKUX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHATUS (XUMHYCCKHI JJIEMEHT, aTOM, 3JICKTpOHHAas o000j0YKa aroma, S-, p-, d-
3JIEKTPOHHbBIE opburanu aTOMOB, HOH, MOJIeKYJa, BAJICHTHOCTb,
QJICKTPOOTPUIATCIIBHOCTh, CTCIICHbL OKHCJICHHUA, XMMHUUYCCKasA CBA3b, MOJIb, MOJIApHasA
Macca, MOJISIPHBIM 00BEM, KpUCTaJUIMYECKas pEeHETKa, THIbl XMMUYECKUX pPeakLui
(OKMCIUTEIbHO-BOCCTAHOBUTEBHBIE, 3K30- M HHAOTEPMUYECKHE, PEAKIUH HOHHOIO
oOMeHa), pacTBOp, 3JIEKTPOJMUTHI, HEIIEKTPOJIMUTHI, IEKTPOIUTUYECKAs TUCCOLMALNS,
OKHUCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTb XHMHUYECKOH peakUuu, XUMHUYECKOe
paBHOBECHE); TEOPUHM M  3aKOHBI (TEOpUs  BIEKTPOJUTHUECKOW JAUCCOLUAIMH,
[lepuoanueckuii 3akon [[.1. MenneneeBa, 3aKk0OH COXpaHEHUsI MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHM S3BIK XHMMHH, (DaKTOJIOTHYECKUE CBEJCHMS O CBOMICTBax, COCTaBe,
IMOJIYUCHHUH U 0e30IMacHOM HCIIOJIb30BAHUH Ba)KHEHUIINX HCOPTaHNYCCKUX BCUICCTB B
OBITY M IPAKTUYECKOMN JEATEIILHOCTH YeJIOBEKa

1.2

Cq)OpMI/IpOBaHHOCTB YMeHI/Iﬁ BBIABJIAITH  XAPAKTCPHBIC IMPU3HAKHW U B3aMMOCBA3b
HN3YUYCHHBIX HOHSITHI71, MNPUMCHATH COOTBECTCTBYIOIIUC ITOHATHUSA MIPU OIMUCAHUN CTPOCHUA U
CBOMCTB HCOPTaHUYCCKUX BCHICCTB U HUX HpeBpaH.[eHHfI; BBIABJIATE B3aHMMOCBA3b
XUMHYCCKUX 3HAHUM C MOHATHIMH H NpEaACTaBICHUAMU JPYIrUX C€CTCCTBCHHOHAYYHBIX
npeaAMETOB

1.3

Brnagenue oCHOBHBIMH METOJIaMU HAYYHOT'O TIO3HAHMS BEIIECTB M XMMHUYECKUX SIBICHUN
(HabmoieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHE )

1.4

ChopMupOBaHHOCTb YMEHUH ONpEAENsATh BaJCHTHOCTh M CTENEHb OKUCIEHUS
XUMHAYECKHX DJIEMEHTOB B COCIUHEHHUSX PA3IMYHOTO COCTAaBa, BUJ XMUMHUYECKOW CBS3U
(KoBaJeHTHasi, MWOHHAs, METAJJIMYecKas, BOJOPOAHAsA) B  COCIAWHEHMSX, THUI
KPUCTAJUTMIECKON PEemETKH KOHKPETHOTO BEMIECTBa (aTOMHAs, MOJICKYJISIpHAst, HOHHAS,
MeTaJuIndecKas)

1.5

ChopMmupoBaHHOCTE YMEHHH ONpPENENSITh XapakTep Cpeasl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHUN

1.6

CdopmupoBaHHOCTh YMEHHUS KIACCU(PUIIMPOBATh XUMUYECKUE PEAKLUU MO PA3INYHBIM
IpU3HAKaM (YUCIIy U COCTaBY PEarupyrolluxX BELIECTB, TEIUIOBOMY 3((eKTy peakiuH,
W3MEHEHUIO CTENEeHEeW OKHCIEHHUS »JJIEMEHTOB, OOpaTUMOCTH peaklUH, Y4acTHIO
KaTajan3aTopa)

1.7

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ COCTAaBJIAAITb YpaBHCHUA peaKLII/Iﬁ PAa3JIMUHBIX THUIIOB,




MIOJTHBIC U COKpAIIEHHBIC YPABHEHHS peakIiii HOHHOTO 0OMeHa, YUUTHIBAs YCIOBUS, MIPH
KOTOPBIX 3TH PEaKIUU UAYT 10 KOHLIA

1.8

CchopMupoBaHHOCTH yYMEHHUI MPOBOIUTH PEAKLMHU, IMOJITBEPXKAAIOUINE KaueCTBECHHBII
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEILECTB, PACIO3HABATH OIBITHBIM ITYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIAHMYECKUX BELICCTB

1.9

ChopmupoBaHHOCTh YMEHHI pacKphIBaTh CYINTHOCTh OKHUCIUTEIEHOBOCCTAHOBUTEIBLHBIX
peaxkuuii HoCpeICTBOM COCTaBJICHHUSI 3JICKTPOHHOTO OanaHca ATUX PeaKIHii

1.10

ChopMHPOBAaHHOCTh YMEHUI OOBSICHATH 3aBUCHMOCTh CKOPOCTH XMMHYECKOH pEeaKkIuu
OT Pa3IUYHBIX (PaKTOPOB

1.11

ChopmupoBaHHOCTh YMEHHI OOBSCHSATH XapaKTep CMEIMICHUS XMMHYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHeTo Bo3aehcTBus (nmpuHiui Jle [llaTenne)

OO01mmas u HeopraHu4YecKasi XUMUS

2.1

ChopmupoBaHHOCTE yYMEHHI pacKpbiBaTh cMbich llepuoamueckoro 3akona /J[.U.
MenzeneeBa U JAEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOUIYI0, OOBSACHUTEIBHYIO U
MPOTHOCTUYECKYIO (PyHKIIUU

2.2

CpopMUpPOBAaHHOCT, YMEHUM XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHUE AaTOMOB
XUMHUYECKUX dieMeHTOB 1—4 mnepuonoB Ilepuoanueckoil cHCTEMbl XUMHUYECKHUX
anemenToB .M. MenpeneeBa, UCHONB3Ys MOHITUS «S-, P-, d-3JCKTPOHHBIC OPOUTAIMY,
(QHEPreTUYECKHe YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHUS  CBOWCTB
XMMHYECKHUX DJIEMEHTOB M MX COCJUMHEHUH IO nepuoaaMm W rpynnaMm llepmoamueckoit
cucremsl Xumudeckux aiueMeHToB .M. Menneneesa

2.3

ChopmupoBaHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE XHUMHUYECKUE
CBOMCTBA HEOPraHUUYECKHUX BEIIECTB PA3JIMUHBIX KIACCOB, MMOJATBEPKIAATh CYIIECTBOBAHUE
TEeHETUYECKON CBSI3U MEX]y HEOPraHMYEeCKHMMH BEIECTBAMHU C IOMOIIBI0 YpaBHEHUMN
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKITUN

2.4

ChopMHPOBAaHHOCT, YMEHHWH  yCTaHABJIMBATh INPHUHAIICKHOCTh HEOPraHUYECKHX
BEIIECTB II0 HX COCTaBy K OIpEAEIEHHOMY Kiaccy (TpylIe) COeAMHEHMH (TIpOCThbie
BEIIECTBA - METAUIbl M HEMETaJJIbl, OKCUIbl, OCHOBAaHMs, KHUCJIOTHI, aM(OTepHbIE
TUJIPOKCH/IBI, COJIN)

2.5

CdopmHrpoBaHHOCTh YMEHUH HCHOJIB30BATh XUMUYECKYIO CUMBOJIUKY JUISI COCTaBICHUS
(GbopMyI1 BEIIECTB M YPaBHEHUH XUMUYECKUX peaKluil, CHCTEMAaTHYECKYI0 HOMEHKIIATYpy
(IUPAC) u TpuBHaibHbIC HAa3BaHUS OTICIHHBIX HEOPraHUUECKHUX BEINECTB (yrapHbIii ras,
YIJIEKUCIIBIN ra3, aMMHAK, raléHasi U3BECThb, HEraleéHasi U3BECTb, IUThEBAs COAA, ITUPUT

¥ IpyrHe)

2.6

CdopmHupoBaHHOCTh YMEHUH XapaKTepu3oBaTh (OMMCHIBATH) OOIIME XMMHUYECKHE
CBOMCTBAa HEOPraHMYECKHUX BELIECTB PA3JIMYHbIX KJIACCOB, IOATBEPKAATH CYIIECTBOBAHUE
TEeHETUYECKOM CBSI3U MEXJly HEOpPraHMYEeCKMMM BEIECTBAMH C IOMOIIbI0 YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUI

2.7

ChopmupoBaHHOCTh yYMEHUU IUIAHUPOBATH U BBINOJHATH XMUMHUYECKUH HKCHEPUMEHT
(paznokeHue MepoKCUAa BOJOPOAA B IMPUCYTCTBHM KaTalu3aTopa, ONPEICIICHUE CPEIbI
pPacTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCATHHOIO WHIUKATOPA, BIMSHHUE Pa3IMYHbIX
(akTOpPOB Ha CKOPOCTh XUMUYECKOM peaklny, peakiii HOHHOT0 OOMEHa, Ka4yeCTBEHHbIE
peakuuu Ha cynabpar-, KapOOHAT- U XJIOPUI-aHWOHBI, HA KaTHOH aMMOHMS, pElIeHUE
9KCIIEPUMEHTAIBHBIX 3a1a4 1o TemaMm «Mertamib» U «Hemeramib») B COOTBETCTBUU €
MpaBWJIaMH TEXHUKU O€30MacHOCTH NpU OOpalleHHH C BEeIIeCTBAMU U JIAOOPaTOPHBIM
000pyJIOBaHUEM; TPEJICTABIATh pPE3yJIbTaThl XHMHYECKOTO SKclepuMeHTa B (opme
3alMyucy ypaBHEHUI COOTBETCTBYIOIIMX peakUHuil U (OpMyIHpOBaTh BBIBOABI Ha OCHOBE
ITHX PE3YJIbTAaTOB




2.8

CchopMupoBaHHOCTh YMEHUI COOIIOIATh MPaBUIIA MOJIB30BAHUS XUMHUYECKON MOCYI0M U
nabopaTOpHBIM O0OpYJOBAaHWEM, a TakKe IIpaBWja OOpalleHUs C BEIIeCTBAMU B
COOTBETCTBHH C MHCTPYKLIUSMH I10 BHIIIOJIHEHHUIO JIA0OPATOPHBIX XUMHUECKUX OIIBITOB

2.9

ChopmupoBaHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IMPOIECCHI, JIeKaIIUe B
OCHOBE TPOMBIIUICEHHOIO TMOJYYEHUsT CEPHOM KHCIOThl, aMMHakKa, a TakKkKe
c(OpPMUPOBAHHOCTH MPEJCTaBICHUI 00 OOIIMX HAYYHBIX MPHUHIMIIAX U SKOJOTHYECKHX
mpo0IeMax XUMHUYECKOTO MTPOU3BOJICTBA

XUMUS U )KU3Hb. PacuéThbl

3.1

CdopmupoBaHHOCTH MPEJICTABICHUI 0 XUMHYECKON COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJU XUMHHM B MO3HAHUU SIBJICHUN MPHUPOIBI, B
(OpMUPOBAHUH MBIIIUICHUS U KYJIbTYPhl JTUYHOCTH, €€ (QYHKIIMOHATHLHOW IPAMOTHOCTH,
HEOOXOIUMOM ISl pelIeHUs] MPaKTHUYECKUX 3a7ad U HKOJOTHYEeCKH OOOCHOBAHHOTO
OTHOIIEHUS K CBOEMY 3JI0POBBIO U MIPUPOHON cpesie

3.2

ChopmupoBaHHOCTE YMEHUI KPUTHUECKH AHATU3UPOBATH XUMHUYECKYIO HH(POPMAIHIO,
MOJy4yaeMyl0 M3 pa3HbIX HCTOYHHUKOB (CPEICTBA MacCOBOW KOMMYHHKAIMH, CETh
WNutepuer u apyrue)

3.3

CdopmupoBaHHOCTh yMEHUH COONMIOJaTh MpaBHJIa SKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEJICHUs B OBITY U TPYAOBOU JNESTEILHOCTH B IEJISIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpY>Karolen IpUpPOIHON cpeibl

3.4

Oco3HaBaTh ONACHOCTH BO3JCHUCTBHS Ha JKUBBIE OPraHU3MBbl ONPEICIIEHHBIX BEILIECTB,
noHuMasi cmeici mokaszarernst [T[K, moscHsATe Ha mpuMepax cnocoObl yMEHBIIEHHUS U
IIPEIOTBPALLEHHUS UX BPEIHOTO BO3ACHCTBHSI HA OPIaHU3M YeJI0BEKa

3.5

CchopMupoBaHHOCTb YMEHUN NPOBOAMTH BBIYMCICHHUS C MCIOJIb30BAHUEM MOHATHUS
«MaccoBasi J10Ji BEUIECTBA B PaCTBOPE», OObEMHBIX OTHOIIEHUN I'a30B MIPU XUMUYECKUX
peakIMsIX, Macchl BElIeCTBAa WM 00bEMa ra3oB MO M3BECTHOMY KOJHMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOrO 3dderra
peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MACChl BEILECTB, MPEBPAILECHUS U COXPAHECHHUS
SHEPrUn

HpOBepﬂeMble IJIEMEHTHI COACPKAHUA

Kon

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

1

TeopeTnyeckrie OCHOBbI XUMUU

11

XuMmuueckuit dyeMeHT. ATom. SAapo artoma, U30TOMBL. OJEKTpOHHAas 000JI0YKa.
DHepreTHYeckue YpOBHH, MOAYPOBHH. ATOMHBIE OpOWTand, S-, p-, O-37€MEHTHI
OcoOeHHOCTH pacrpeiesicHUs] 3JIEKTPOHOB 10 OPOMTANISIM B aTOMax JJIEMEHTOB TEPBBIX
YeThIPEX MEPUOI0B. DIEKTPOHHAS KOHPUTYpaLKs aTOMOB

1.2

[lepuonnueckuii 3axkoH u Ilepuommueckas cucremMa XuUMUUYeCcKuXx dneMeHtoB .M.
MenpneneeBa. CBsi3b NMEpPUOAUUYECKOT0 3akoHAa M Ilepmonnyueckold CHCTEMbl XUMHUUYECKHUX
onementoB  J[.MI. MenneneeBa ¢ COBPEMEHHOW TEOpUEH  CTPOECHHsS  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHYECKHX DJIEMEHTOB U 00pa3yeMblX HUMH
MPOCTBIX W CJOKHBIX BEHIECTB IO TpynnaM MU MepuojaM. 3HAYEHHE MEePUOJIUYECKOro
3aKOHA B Pa3BUTHHU HAYKH

1.3

Crpoenue BemiecTBa. XHMHYeCKas CBs3b. Buabl Xumuueckod CBs3u (KOBaJeHTHas
HENoJisipHasT M TOJSApHAas, HOHHAs, MeTauinueckas). VOHBI: KaTMOHBI W AHUOHBIL.
Mexanu3mbl 00pa3oBaHUsl KOBJIEHTHOM XUMHYECKOM CBs3M (OOMEHHBIM M JJOHOPHO-
akuenTopHslii). Bogopoanas cBs3b

1.4

BanenTtHocTh. DnekTpooTpuatenbHoCcTh. CTeneHb OKUCIEHUS

1.5

BemecTBa MOJIEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BellleCTBA. THUIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA




KpucTaundeckoi pem€éTku. [lonsarue o nucnepcHbix cucremax. VICTUHHBIE U KOJUIOUHBIE
pacTtBOpBl. MaccoBas 011 BEIIECTBA B paCTBOPE

1.6

Knaccudukanus Heoprannyeckux coeinHeHnii. HoMeHkmatypa HeopraHn4eckux BeIleCTB

1.7

Xumuueckass peaknus. Kiaccuduranus XUMHUECKUX pEaKIUi B HEOPraHHMYECKOW H
OPraHMYECKOM XUMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS H
[IPEBPALLCHUS YHEPTUU IIPU XUMUUECKUX PEaKIMAX

1.8

CKOpOCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

OOpatumblie peaknuu. XUMUYEeCKoe paBHOBecHwe. DaKTOpbl, BIHSIONINEC HA COCTOSIHHE
xumuueckoro papHoBecus. [Tpunuun Jle Hlarense

1.10

Onexrponutnyeckas auccornuanus. CuibHble W crnadble 3MeKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KHCIasl, HelTpasibHas, ienoyHas. Peakiiuu moHHOro ooOmMeHa

1.11

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€aknuun

HeOpraHI/I‘lCCKaﬂ XUMUA

2.1

Hemerannsl. [Tonoxxenue HemeramioB B [leproandeckoil cucreMe XMMHUYECKHUX 3JIEMEHTOB
J.1. MenneneeBa 1 0COOEHHOCTU CTPOCHUsI aTOMOB. DU3UYECKHE CBOMCTBA HEMETAILIOB.
AnnoTponus HeMeTauIoB (Ha puMepe KUCIopoa, cepsl, hocdopa u yrieposa)

2.2

XUMUYECKUE CBOMCTBA BAKHEWINMUX HEMETAIOB (TaJlOTEHOB, cephl, a30t1a, docdopa,
yriaepoia M KpPeMHHUS) M WX COCOUHEHHH (OKCHIIOB, KHUCIOPOJCOJEPKALINX KHUCIOT,
BOJIOPOAHBIX coeuHeHM). [I[puMeHeHne BaXKHEUIIINX HEMETAIOB U UX COCIMHEHUMA

2.3

Mertamnel. Ilonoxenne meramioB B [lepmomudeckoil cuctemMe XMMHUYECKHUX SJIEMEHTOB
J.U. MenneneeBa. OcoOEHHOCTH CTPOEHHs JIEKTPOHHBIX O00O0JOYEK aTOMOB METAaJJIOB.
Oobmme ¢usnueckue cBoiicTBa MeTamuioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUYECKHH P
HaIpsDKCHUH METaJUIoB

2.4

XHWMHYECKHUE CBOMCTBA BAKHEHIIMX METAUIOB (HATpWUM, Kalui, KaJabllUd, MarHui,
QTFOMUHWM, [IUHK, XPOM, JKeJIe30, Mellb) U UX coeAnHeHuid. OOImmMe Crioco0bl MOTyICHUS
MeTaioB. [I[pumMeHeHre MeTanIoB B OBITY U TEXHUKE

I'enermueckas CBA3b HCOPTaHNYCCKUX BCUICCTB, IPUHAIJICIKAIINX K pa3JIMYHBIM KJIacCaM

XUMHUS U KU3Hb

3.1

Ponps xumun B oOecrieueHUN IKOJIOTHIECKOM, YJHEPTETUYECKON U MUIIEBOW 0€30MacHOCTH,
pa3BuTUU MeAUIUHBL. [loHsATHE O HAay4YHBIX METOJIax MO3HAHUsS BEUIECTB U XMMHYECKUX
peakuuii

3.2

[IpencraBinenuss 00 OOMmMMX HAy4YHBIX MPUHLIUNAX [POMBIIIEHHOTO IOJIY4EHHUS
BaOKHEHIIMX BemlecTB. YenoBek B MHUpE BEIIECTB W MaTepUaloB: BaKHEHIINe
CTPOUTCIIBHBIC MaTCpHajibl, KOHCTPYKIMOHHLIC MAaTCpualbl, KPaCKH, CTCKIO, KCpaMHKa,
MaTepuaigbl Uil OJIEKTPOHUKH, HAHOMATepuaibl, OPraHUYECKHe M MHUHEpaIbHbIE
ynoopenus

3.3

X¥UMHA U 370pOBbE 4EIOBEKA: IMpaBUjla HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENApaTroB,
npaBmwia 0e30MacHOr0 HMCIOJb30BaHUS TMpEnaparoB OBITOBON XUMHH B TOBCEIHEBHOM
KHU3HU

IIpoBepsiemblie Ha EI'D no xuMuu TpedoBaHus K pe3yJibTaTam

ocsoenust OOII COO

Kon
MPOBEPAEMOro

IIpoBepsiemble TpeOOBaHUS K IPeAMETHBIM pe3yJbTaTaM ocBoenust OOII COO




pe3yJabTara

1

Brnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET:

11

OCHOBOTOJIAralouue MOHITHS (XUMUYECKHI 3JIEMEHT, aToM, H30TOIbI, 3JEKTPOHHAs
o0oJiouka aToma, S-, p-, 0-2JIEKTPOHHBIC OPOUTAIM aTOMOB, OCHOBHOE M BO30YKIEHHOE
COCTOSIHME aTOMa, WOH, MOJIEKYJia, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTh, CTENEHb
OKHCJICHHS, XUMUYECKasi CBSI3b (G- U T-CBSI3b, KPaTHBIC CBSI3U), THOPUIM3AIHMS ATOMHBIX
opbuTtaneii, Kpucraminyeckas pemérka, MOjb, MOJSpHAas Macca, MOJISIPHBIM O0BEM,
MOJIIpHAas ~ KOHILIEHTpalus,  pacTBOpPbl  (MCTUHHBIE,  JUCIEPCHBIE  CHCTEMBI),
KpUCTAJJIOTUAPATHI, YIICPOAHbIN CKeleT, QyHKIMOHANbHAS TPYIINa, pajuKall, HU30MephI,
cTpykrypHas  ¢opmyna, u3zomepus  (CTpyKTypHas, Treomerpuueckas  (Imc-,
TPAaHCU30MEpHsl), TOMOJIOTMUECKUU PpsJl, TOMOJOTH, VYIJIEBOJOPOMAbI, KHCIOPOA- U
a30TCOJEpXkKAIIUE COEAUHEHHUs, OMOJOTMYECKH aKTUBHBIE BEIIECTBA (YIJIEBOJBI, YKUPBHI,
0enku), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJSPHbIE COCIUHEHUS,
KPEKHHT, pUPOPMUHT, THITHI XUMUYCCKUX PEAKIHA (OKUCIUTEIHHO-BOCCTAHOBUTEIIBHEIE,
9K30- W DJHAOTEPMHYECKHE, PEaKIMHM HOHHOTO OOMEHa, TOMO- U TeTEpOreHHBIE,
oOpatumMble ¥ HeoOpaTHMbIE),  PacTBOpP, AIIEKTPOJIUTHL, HERJIEKTPOJIUTHI,
ANEKTPOIIUTHYECKAs TUCCOLMALINS, CTENIEHb IMCCOLMALINN, OKHCIUTENb, BOCCTAHOBUTED,
ANEKTPOJIN3, CKOPOCTh XUMUUYECKOM peakliiu, XUMUYECKOE PaBHOBECHE)

1.2

TEOPUH M 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHS OpraHMYecKHUx BemecTs A.M.
byrnepoBa, Teopus sieKTpoiauTHueckoil auccouuauuu, [lepmoamueckuit 3akon JI.M.
MenneneeBa, 3aKOH COXpPaHEHHUsI MAcChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3BIK
XUMHUHU, MUPOBO33PEHUECKHE 3HAHUS, JIKAUIME B OCHOBE MOHMMAaHUS NMPUYMHHOCTH M
CHUCTEMHOCTH XWUMHUYECKHX SIBICHUW, COBPEMEHHBIE TMPEJCTABICHUS O CTPOCHUU
BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAJIMOJIEKYJISIPHOM YPOBHSIX

1.3

npeacTaBjaCHuA O MCXaHHU3MaAX XHUMHYCCKHX peaKHHﬁ, TCPMOAUHAMUYCCKHUX U
KHHCTHYCCKUX 3aKOHOMCPHOCTAX HUX MPOTCKaHHdA, O XHUMHYCCKOM pPABHOBCCHH,
AUCTICPCHBIX CUCTECMAX

1.4

(aKkTOJIOTMYECKHE CBEICHUS O CBOHCTBaX, COCTaBe, IIOJyYECHUH U OE30MacHOM
WCIOJIb30BAHUN BaKHEHIIMX HEOPraHWYECKUX W OpPraHMYeCKHX BEUIECTB B OBITY U
MPaKTUYECKON JIEeATETLHOCTH YeJIOBEKa

1.5

oOuiye Hay4yHble MPUHLUIBI XMMHUYECKOTO IMPOMU3BOJACTBA (HAa IpHUMEpe IMPOU3BOJCTBA
CepHOM KUCIIOTHI, aMMHUaKa, METaHoJIa, epepaboTKu HedTH)

ChopmupoBaHHOCTH YMEHUI BBISBIISTH:

2.1

XapaKTCPHBIC IMPU3HAKN u B3aMMOCBs3b HN3YUYCHHBIX HOHSITHﬁ, MMPUMCHATH
COOTBCTCTBYIHOINUC IIOHATHA IIpU OIMCAHWU CTPOCHHUA H CBOMCTB HCOPraHN4YCeCKuXx H
OpPraHn4Y€CKuUX BCHIECCTB U UX npeBpameHI/Iﬁ

2.2

B3aHMOCBS3L XUMUYECKUX 3HAHUU C IMOHITUSIMHU U MNpEaACTABICHUAMU APYTrUX NMpeaAMETOB
st 0oJiee 0OCO3HAHHOTO TTOHUMAHHS M OOBSICHEHHS CYITHOCTH MaTepPHaIbHOTO EIMHCTBA
MuUpa

CdopMuUpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

3.1

HAaVMEHOBAHUS XWMHWYECKHX COCIMHEHMH MEXIYHAPOAHOTO COK3a TEOPETHYECKOW M
MIPUKIIAJHOM XUMUU U TPUBHUAIbHBIE HA3BaHUS BEILECTB, OTHOCAIUMXCA K H3YYCHHBIM
KJIacCaM OPraHMYECKUX U HEOPTaHWYECKUX COETMHEHUIN

3.2

XUMHUYECKYI0 CHMBOJIMKY JJISI COCTaBJE€HUS (OPMYJl HEOPraHWYECKUX BEIIECTB,
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (opMyl
OpPraHUYECKUX BELIECTB

CchopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATE:

HCOPraHNYCCKUC BCHIECCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHUA W KpUTCPUU IJId




KJ1acCU()UKALUU U3Yy4aeMBbIX XUMHUUECKUX OOBEKTOB

OpraHn4€CKueC BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTI> OCHOBAaHUA W KPUTCPUH A

4.2
KJ1acCU(PUKALUU U3y4aeMbIX XUMHUECKUX O0BEKTOB
[0 pa3IMYHBIM TPU3HAKAM (YUCIYy M COCTAaBYy pEarupyroliux BEIIECTB, TEIUIOBOMY
4.3 3¢ dexTy peakiuu, U3MEHEHUIO CTETICHEH OKUCIICHHS DJIIEMEHTOB, OOPaTUMOCTH PEaKIINH,
Y4YacCTHIO KaTajau3aTopa)
ChopMupOBaHHOCTh YMEHHSI XapaKTEPH30BaTh DJJEKTPOHHOE CTPOCHHE AaToMOB (B
5 OCHOBHOM U BO30Y>K/IEHHOM COCTOSIHMM) U MOHOB XMMHYECKHX 3JIEMEHTOB 1—4 meproioB
[Tepuonnueckoit cucremsl .M. MenaeneeBa u ux BaJlCHTHbIE BO3MOXHOCTH, UCIIOJIb3YS
MOHATHSA S-, P-, 0-3JIEKTPOHHBIE OPOUTAIIH, SHEPIETHUECKHE YPOBHH
6 ChopmupoBaHHOCTh yMEHHS OOBSACHATH 3aKOHOMEPHOCTM HM3MEHEHHS CBOMWCTB
XUMHAYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH COSIMHEHHUI 110 TIepHOIaM U TpyIam
7 ChopmMupoBaHHOCTh YMEHHS COCTaBISTh YpPaBHEHUS XUMHUYECKHMX peakuuid u
PacKpbIBaTh UX CYIIHOCTD:
71 OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN TOCPEACTBOM COCTABJICHHUS DIICKTPOHHOTO
' OaJlaHca ATUX peaKIui
79 yYpaBHEHHUS PEaKIUil pa3NUYHbIX TUIIOB; MOJHBIC M COKPAIIEHHBIE YpaBHEHHS peaklui
' MOHHOTO 0OMEHa, yYUTHIBAs YCIOBUS, IPH KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHIIA
73 peaxuuii TH]IPOIN3A, peaximii KOMILIEKCOOOpa30BaHuUs (Ha npuMepe
TUIPOKCOKOMITJIEKCOB IIMHKA U aJTIOMUHUS)
8 CpopMUpOBaHHOCTH YMEHUS TIOITBEPKIATh:
Ha KOHKPETHBIX TpUMepax XapakTep 3aBUCHMOCTH pPEAaKIMOHHOW CHOCOOHOCTH
81 OpPraHMYECKUX COCAMHEHUN OT KPAaTHOCTU W THIA KOBAJIEHTHOW CBSI3U (G- U T-CBS3M),
' B3aMMHOTO BJIMSIHUSL aTOMOB M TPYII aTOMOB B MOJIEKYJIaX, a TaKKe OT OCOOCHHOCTEH
pealM3aiuy pa3InuyHbIX MEXaHU3MOB IIPOTEKAHUS PEaKIUil
82 XapaKTepHble XUMHUYECKHE CBOICTBA BEIECTB COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTaAMU U
' 3aIUCSAMU YPAaBHEHUN XUMUYECKUX PEAKIUI
CchopMupoBaHHOCTb YMEHHSI XapaKTEPH30BaTh COCTAB U BaXKHEWIINe CBONCTBA BEILECTB,
MPUHAIISKAINX K ONpENeNEHHBIM KJIaccaM U TpPYIIaM COeIWHEHHH (TPOCThIe
9 BEIIECTBA, OKCHJIbI, THAPOKCHU[BI, COJH; YIJIEBOAOPOABI, HPOCTble 3(PHPHI, CIUPTHI,
(beHONbI, anbIeruapl, KETOHBI, KAapOOHOBBIE KHCIOTHI, CJOXHBIE J(QUPHI, KHPHI,
YTJIEBO/IbI, AMUHbBI, aMUHOKHCIIOTHI, OEJIKH)
10 CchopMupOBaHHOCTb YMEHHUSI HPOBOJUTH pacy€Thl MO XUMHUYECKUM (opMmylaM H
YpaBHEHHSIM XHMHUYECKHUX PEaKIUi ¢ UCTIONb30BaHHEM (DPM3NIECKUX BEITUYNH:
Macchl (00BbEMa, KOJMYECTBA BEIIECTBA) MPOJYKTA PEAKIMH, €CIU OJHO M3 HMCXOJIHBIX
10.1 BEILIECTB JAHO B BHJE pPACTBOpPa C ONPENEIEHHOM MacCOBOW JOJIEH PacCTBOPEHHOIO
BELIECTBA UJIU 1aHO B U30BITKE (MMEET IPUMECH )
10.2 MaccoBOM WJIM 00BbEMHOM 10U, BBIX0/Ia IPOAYKTA PEaKIIMH
10.3 TEIUIOBOTO AP eKTa peakuui
10.4 00BEMHBIX OTHOIIIEHUH TAa30B
10.5 M0 HAXOXKJCHUIO XMMUYECKOH (pOPMYIIbI BELeCTBA
Brnanenne cuctemoil 3HaHMH O MeTOJaxX HAYYHOTO TIIO3HAHUS SIBIEHUH INPHPOJIBL,
11 UCTIOJNB3YyEeMBIX B €CTECTBEHHBIX HayKaX M YMEHHE IPHUMEHSATh OTH 3HAHHUA TPH

OKCIICPUMCHTAJIIbHOM HMCCIICAOBAHWUN BCIICCTB U IJIA OOBSICHEHHSI XUMHUECKUX HBHCHHﬁ,




HMCIOIUX MCCTO B IIPUPOJL, Hp&KTH‘-IGCKOfI JACATCIBHOCTHU 4YCJIOBCKA U B HOBCGHHGBHOI\/‘I
KHU3HHU

12

CdhopmupoBaHHOCTH YMEHUSI PUMEHSTH (MCIIOIB30BaTh) 3HAHUS O COCTaBE M CBOMCTBAX
BELIECTB Ui HKCIEPUMEHTAIbHOU MPOBEPKU TMIOTE3 OTHOCUTEIHHO 3aKOHOMEpPHOCTEH
MPOTEKAaHUA XMMHYECKUX pEakuuid W  MPOTHO3UPOBAHUSA  BO3MOXKHOCTEM  UX
OCYILIECTBJICHUS; CUCTEMHbIE XUMHUYECKUE 3HAHUA ISl OOBSICHEHHUSI U MPOTHO3UPOBAHUS
SIBJICHUHM, MMEIOIIUX €CTECTBEHHOHAYUYHYIO TIPUPOAY; HJsi TPUHATUS TPAMOTHBIX
pelieHuid mpoOyieM B CUTYalUsIX, CBSI3aHHBIX C XUMHEH

13

ChopmupoBaHHOCTh YMEHHS IUIAHUPOBATh W MPOBOIAUTH XUMHUYECKUH SKCHEPUMEHT
(moiydyeHue W U3yYEHUE CBOICTB HEOPraHMYECKMX M OpPraHUYeCKUX BEILECTB,
KAueCTBEHHBIE PEAKIUU YTJIEBOJOPOJIOB PA3IMUHBIX KIIACCOB M KHUCIOPOJCOIEPKAIINX
OpPraHMYECKUX BELIECTB, PEUICHUE HKCHEPUMEHTAIbHBIX 3aJady [0 paclo3HaBAaHUIO
HEOPraHMYECKUX U OPTraHWYEeCKUX BEIIECTB) C COOIIOJACHHEM IpaBUil OE30MacHOro
oOpalieHusi ¢ BelecTBaMU M JabOopaTOpHBIM 00OpynoBaHHEM; (OPMYIHPOBATH IENU
UCCIIEIOBaHMs; MPEACTABIATh B Pa3IUYHOM (opme pe3ynbTaThl SKCIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD

14

CpopMUpPOBAaHHOCTh YMEHHUSI OCYILIECTBIATH IICJICHAMPABICHHBIA IMOUCK XUMHYECKOU
uHbOpMallUM B Pa3IUYHBIX HCTOYHMKAX (HaydyHas M YydyeOHO-Hay4yHas JIMTEpaTypa,
cpeactBa MmaccoBod wuH(popmamuu, cerb VHTepHET ©  ApYyrue), KpPUTHUYECKH
aHAJIM3UPOBaTh XUMMUYECKYI0 HH(pOpMalMio, nepepadaTbiBaTh €€ W HUCIOIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a1aueii

15

CpopMUpPOBAaHHOCT,  yMEHHUSI  MPOTHO3MPOBATH, AHAJU3UPOBATH U  OICHUBATH
MH(MOPMALIUIO C TO3UIUN DKOJOTUYECKOW OE€30MacHOCTH TMOCHEICTBUNH OBITOBOW U
MIPOU3BOJICTBEHHON JCSATEIBHOCTH 4YEJIOBEKAa, CBA3AHHON C MepepadOTKOM BEIIECTB;
c(hOpMHUPOBAHHOCTh YMEHHUI OCO3HABaTh OMACHOCTh BO3ACUCTBUS HA JKUBBIE OPTaHU3MbI
ONpeNeEHHBIX BEIIECTB, IMOHUMAsi CMBICJI I[IOKa3aTedsl MPENeIbHON JIOMyCTHMOM
KOHIICHTPALIUU, U MOSCHATh HAa IPUMEPAX CHOCOOBI YMEHBIICHUS U MPEJOTBPAIICHUS UX
BPEIHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa

Hepeqeﬂb IJIEMECHTOB COACPKAHUS, IIPOBEPHAECMBIX HA €/IMHOM I'OCYIAPCTBEHHOM 3K3aMEHE 110 XUMHUH

Kon

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

1

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

11

CrpoeHnne BeniectBa. CoBpeMeHHast MOJIEb CTPOCHMSI aToMa. PacrpesiesieHne 2IeKTpOHOB
o 3HepreTuyeckuM ypoBHAM. Kiaccudpukanus xumuyeckux sneMeHToB. OCOOEHHOCTH
CTPOCHUSI DHEPreTHYECKUX YpPOBHEeW aroMoB S-, p-, d-aiemeHToB. OCHOBHOE W
BO30YKIEHHOE COCTOSIHHUS aTOMOB. OJIEKTPOHHAas KOHQUrypanus aroma. BajeHTHble
ANEKTPOHBI

1.2

[Iepuonnueckas cucreMa xumuueckux aneMeHToB .M. MenneneeBa. @u3nyeckuil CMbICII
[Iepnonnueckoro 3akona J[.M. MenneneeBa. [IpuumHBl M 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHHMHM MO MEepuoJaM M TpynnaM. 3aKOHOMEPHOCTU B
W3MEHEHUU CBOMCTB MPOCTHIX BEHIECTB, BOAOPOJIHBIX COEAUHEHUM, BBICIIMX OKCHUIIOB H
TUAPOKCHJIOB

1.3

BanenTHOCTh. DNeKTpoOTpUIIATENLHOCTh. CTEMEHb OKUCICHUS

1.4

Bunel xumuueckoil cBsi3u (KOBaJeHTHas, HMOHHAs, MeTaJsIM4yecKas, BOJAOPOJHAas) U
MexaHu3Mbl €€ oOpaszoBaHus. MeXMONEKyIspHble B3auMojaelcTBUs. BemecTBa
MOJIEKYJIIPHOTO M HEMOJEKYJSIPHOIO CTPO€HHs. THIbl KpPUCTAUIMYECKUX PEIIETOK.
3aBUCUMOCTB CBOMCTBA BELECTB OT THIA KPUCTATUINYECKON PEMIETKH

1.5

XuMuueckas pcaknus. KJ'IaCCI/I(I)I/IKaI_II/ISI XHUMHUYCCKUX peaKuI/n”{ B HeopraHqucxoﬁ )51
OpFaHI/IquKOI\/II XHAMUHU. 3aKOH COXpPAaHCHUS MaCChl BEIICCTB




1.6 CKopoCThb peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB
1.7 Tennobie 23 (HEKTH XUMUUECKUX peakiuii. TepMOXUMHYECKUE YPABHEHHS
18 OO6parumbie peakiuu. XUMUYECKoe paBHOBecue. DaKTOphI, BIHSIONIAE HAa COCTOSHUE
' xumuyeckoro pasHosecus. [Ipunnun Jle [larense
Onexrponutuyeckas aucconuanus. CuibHbIE M cinalble 31MeKTposnuThl. Cpena BOAHBIX
1.9 pacTBOPOB BEUIECTB: KUCias, HEMTpanbHas, nienoyHas. CreneHs quccouuanuu. Peakiumn
MOHHOTO OOMeHa
1.10 I'unponus coneit. Monnoe npoussenenue Boabl. Bogoponnsiil nokasarens (pH) pactBopa
CrocoObl  BbIpa)KEHUS KOHIIEHTPAIMM PAacTBOPOB: MaccoBasl [I0Ji1 PacTBOPEHHOIO
1.11 BEIIECTBA, MOJISIPHAsl KOHIEHTpauus. HacblieHHble W HEHACBIIIEHHBIE PAacTBOPHI,
pactBopuMocTh. Kpucraimoruaparsl
112 OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiuuu. [loBeneHne BemecTB B cpefax C pa3HbIM
' 3HaueHueM PH. Mertoabl 351eKTpOHHOrO OanaHca
1.13 DNEeKTPOJIN3 PACTBOPOB U PACIIABOB COJICH
2 OCHOBBI HEOPTAHUYECKOW XUMUU
2.1 Knaccudukanusa Heoprannueckux coeAnHeHnii. HoMeHkaTypa HeOpraHu4eckux BEIeCTB
XHWMHYECKHE CBOWCTBA BAXKHEMIIUX METAIOB (HATPUH, KaluWid, KajdblUi, MarHwi,
2.2 ATFOMUHWM, [IUHK, XpPOM, JKeJIe30, MeIb) M UX coeauHeHui. O0mue crocoObl MomydeHuUs
METaJIJIOB
XUMUYECKHE CBONCTBA BaXKHEWIIMX HEMETAJUIOB (TaJOreHoB, cephl, a3oTa, ¢ocdopa,
2.3 yriepojia M KPEeMHHS) U HUX COCAUHEHUW (OKCHUIIOB, KHUCIOPOJCOAECPKAIIUX KHCIOT,
BOJOPOJIHBIX COCAMHEHUA)
24 ['eneTnueckasi CBsI3b HEOPraHUYECKHUX BEILIECTB, IPUHAUICKALIUX K PA3JIMYHBIM KJ1accam
25 Wnentudukanuss  HeopraHmyeckux  coenvHeHud. KadecTBeHHble  peakuuMd  Ha
' HEOPraHUYEeCKHE BEIIECTBA U HOHBI
3 OCHOBBI OPraHMYECKON XUMUHU
OCHOBHBIE MOJIOKEHUSI TEOPUH XUMUUYECKOTO CTPOCHHSI OPTraHMUECKUX coenHeHu A.M.
BbytnepoBa. VYriepoaHbId CKEJNET OpPraHMYecKOM MOJIeKyJbl. KpaTHOCTh XMMHYECKOU
3.1 CBSA3H, OG- W T-CBS3H, Sp3-, sz-, Sp-rubpuau3anuu  opOuTaneid aToMoOB yriepoja.
3aBUCHUMOCTh CBOMCTB BEILECTB OT XMMHMUYECKOTO CTpPOEHHUS Mousiekyid. ['omororu.
I'omonorunueckuii psan. Mizomepus u uzoMepsl
3.2 [Tonsitue o pyHKIIMOHATBHOM rpyrine. OpueHTamoHHbIe Y(PPEKTH 3aMecTUTeNen
[IpencraBnenne o  kinaccuukaluu  OpraHMyeckux  BemiecTB.  HomeHknaTypa
3.3 OpraHWYECKUX COEIMHEHMM (CHCTEMaTUyecKas) U TPUBUAJIbHBIE HA3BAHMS BaKHEHIIMX
MIpe/ICTaBUTENEH KJIACCOB OPraHUYECKHUX BELIECTB
34 CBoOOIHOpaAUKAIBHBIA W HMOHHBIM MeXaHu3Mbl peakuuu. [lonstue o Hykieoduie u
' anektpoduie. [lpaBuno MapkoBHukoBa. [Ipasuio 3aiinieBa
Ankanpl. XHMMHMUYECKHE CBOMCTBAa aQJIKaHOB: TaJIOTEHUPOBAHME, JETHAPUPOBAHUE,
35 TEPMHUYECKOE pa3JIOKEHUE, KPEKUHT, Hu3omepusauus, ropenue. IlomydyeHue ankaHOB.
' [uknoankanpl. Crenuguka CBOMCTB MUKIOAIKAHOB C MallbIM pa3MepoM Iukia. Peakuuu
MIPUCOCTMHEHHS M PATUKAIBHOTO 3aMEIICHHS
Ankenbl. XHUMHYECKHE CBOICTBAa: peakIWH MPUCOCTUHEHHS (TaJIOT€HUPOBAHHE,
3.6 THAPUPOBAHWE, TUIPOTAIOTEHUPOBAHWE, THApATalUsi), TOPEHHUS, OKHUCICHHUS W

MOJIMMEpHU3alluH. HpOMBIIJ_IJ'IeHHLIC n J'Ia60paTOpHBIe CIIOCOOBI IMOJIYYCHUA aJIKCHOB




3.7

Ankanuensl. XUMHUYECKHME  CBOMCTBA  alKaJMEHOB:  pEakUUH  MPUCOETUHEHUS
(ruapupoBaHMe, TaIOTeHUPOBaHKE), TOPEHUs U nonuMepu3anuu. [lomyyeHue ankaaueHoB

3.8

Ankunbpl. XUMHYECKHME CBOMCTBA: pEaKIMU MPUCOCIUHEHUs] (TajlOreHUpOBaHUE,
TUAPUPOBaHUE, THApATALUs, THAPOTraJOTeHUPOBAaHUE) KaK CIIOCO0 MOTyYeHUs MOJIUMEPOB
U JIpyTUX MOJIE3HBIX MPOAYKTOB. Peakunu 3amemnienus. 'opeHue aneTuineHa Kak UCTOYHUK
BBICOKOTEMIIEPAaTYpHOTO IIJJAMEHW JUIsl CBApPKM M pPe3ku MeTawioB. [IpuMeHeHue
aueTuicHa

3.9

Apensl. XHUMHUYECKHE CBOWCTBA O€H30JIa: pEaKIMU HICKTPOMUIBHOIO 3aMEIICHHU,
IpPUCOEIUHEHNsT (THAPUPOBaHUE, rajoreHupoBanue). Peakuus ropenus. OcobGeHHOCTH
XUMHAYECKHX CBOMCTB Toxyona. [lomydenue 6en3ona. OcoOEHHOCTH XMMUYECKUX CBOMCTB
crupona. [lonumepusanus cruposa. CriocoObl MOayYeHHUs U IPUMEHEHNE apOMaTHYECKUX
YIJIEBOJOPOIOB

3.10

Crnuptsl. [IpenenbHble 0OAHOATOMHBIE CIUPTHI. XMMUUECKHE CBOMCTBA: B3aUMOJIEHCTBUE C
HaTpUEM KakK CII0COO YCTaHOBJIEHUS HAJIMYMs TMIPOKCOIPYIIIbI, C rajloreHOoBOJOPOAAMU
KaK crnoco0 TOJYy4eHHUs pacTBOPHUTENEH, BHYTPU- M MEXKMOJICKYISIpHAS JETHApaTalusl.
Peakuus ropenus. IlomyueHue sTaHona: peakiust OpOKEHHUsS IUIIOKO3bl, TUApaTalus
ATWIEHA. DTWICHIJIMKOIb U TIULEPUH KaK IPEICTaBUTENN MPEJEIbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

denos. Xumuueckne CBOWCTBA (eHosa (pPeakiud C HAaTpUEM, THIPOKCHIOM HaTPHs,
opomom). [Tonyduenue penona

3.12

Anpnerusibl.  XMUMHUYECKHME CBOMCTBA MPEACIbHBIX  aJIbJACTH/OB: THAPUPOBAHUE;
KAueCTBEHHBIC PEAKIMU Ha KapOOHWIBHYIO TpyIIy (pPeakiusi «cepeOpsHOTo 3epKaiay),
B3aumojeiicteue ¢ runpokcunom wmeau (). TlomydeHwe mnpenenbHBIX —allbIETHIOB:
OKHCJICHHUE CIHUPTOB, TUIpaTalus areThieHa. ANETOH Kak IPEACTaBUTEIb KETOHOB.
OCco0EHHOCTH peaKIMK OKHCIICHHSI alleTOHA

3.13

KapOoHOBbIE KHUCIOTHI. XUMUYECKUE CBOMCTBA MPEEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KUCHOT. OCOOCHHOCTH XMMHYECKMX CBOMCTB MYpaBbHHOH KHCHOTHL. [lomydyenue
IpEJeNbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHUCIIOT: OKHCICHHME aJIKaHOB, AaJIKEHOB,
MEPBUYHBIX CHUPTOB, albAECTUIOB. BhIcmne npenenbHble U HElpeneabHble KapOOHOBbIE
KHUCJIOTBI

3.14

Crnoxsble 3pupbl ¥ KHUpbl. CrIOCOOBI MOJNyYEHHs CIIOXKHBIX 3¢upoB. OOpaTuMocTh
peakuuu stepudukanmu. [IpumeHeHune cioxHbIX 3(QUPOB B MHILEBOH U napdromepHOit
MPOMBIINIICHHOCTH. JKUpbl Kak CloKHbIe 3(QUpPbl TIUIEpUHA M BBICHIMX KapOOHOBBIX
KUCJIOT. XMMHYECKHME CBOMCTBA JKHPOB: THIPUPOBAHHME, OKHCIECHHE. ['Maponus, wimn
OMBIJIEHHE, )KUPOB KaK CIOCOO0 MPOMBIIIUIEHHOTO MOJIYYEHHs! COJIel BBICIIMX KapOOHOBBIX
KHCIIOT. Mblj1a KaK COJIM BBICIINX KapOOHOBBIX KHUCJIOT

3.15

XHWMHUYECKUE CBOWMCTBA TJIFOKO3bI: PEAKIIUN C YYJACTHEM CIIMPTOBBIX U aJbACTUIHON TPYIIII
Y MOJIOUYHOKHCIIOe OpoxeHue. [I[puMeHnenune ritoKo3bl, €€ 3HaYCHUE B JKU3HEACATEIIHHOCTH
opraHusma. Hucaxapusr: caxaposa, MajbTO3a. BoccranasnuBaronue u
HEBOCCTaHAaBIIMBAIOIINE aucaxapuabl. [ uaponus aucaxapuaos. [lonucaxapuasl: kpaxma,
rMKoreH. CTpoeHrne MaKpOMOJEKYJ Kpaxmalia, TJIMKOT€Ha U LeJUT0J03bl. du3nueckue
CBOMCTBAa KpaxMajla W UEJUIIOJN03bl. XHWMHYECKHE CBOMCTBA Kpaxmayia: THIIPOJIH3,
KaueCTBEHHasi peakiUsi C HOJAOM. XHUMHUYECKHE CBOMCTBA IIEJUTIOJIO3bI: THUJIPOJIU3,
nonydeHue >(GupoB 1ewono3bl. [loHATHE 00 WCKYCCTBEHHBIX BOJOKHAX (BHCKO3a,
aIeTaTHBIN IIEITK)

3.16

AMUHBL. AMHHBI KaK OPraHUYeCKUe OCHOBAHHS: PEAKIMH C BOJOH, KHCIOTAMH, PEAKIIHS
TOpCHUA. AHUIMH Kak nNpeaACTaBUTECIIbL apOMATUUYCCKUX aMHWHOB. XUMHYECKHE CBOMCTBA
aHWJIMHA: B3aUMOJICHCTBHE C KHCJIOTaMH, OpPOMHOW BOJOW, okucieHue. [lomyueHue
AMHWHOB AIIKUIIMPOBAHUEM aMMHaKa u BOCCTAHOBJICHUEM HUTPOITPONU3BOAHBIX
YIIIEBOJIOPOJIOB




AMUHOKHCIIOTHI U OeNTKA. AMHUHOKHUCIOTH Kak aM()OTEpHbIE OPTaHUYECKUE COCIHMHEHUS.

3.17 OcHOBHBIE aMHUHOKHCIIOTBI, oOOpasyroniue Oenku. XUMHYECKHE CBOWCTBA OCIIKOB:
THIPOIIU3, ICHATYpaIisl, KAYeCTBEHHBIC (I[BETHBIC) PEAKIINH HA OSIIKU
CrtpoeHre M CTPYKTypa MOJUMEPOB. 3aBUCUMOCTb CBOMCTB MOJKMMEPOB OT CTPOCHHS
3.18 MoJieKys. OCHOBHBIE CIIOCOOBI MOJYYEHUsI BHICOKOMOJIECKYIISIPHBIX COSAMHEHHH: pEaKIiu
MOJIMMEPU3aUH U MoJNMKOHAeHcanuu. Kinaccudukaius BoJIOKOH
319 WNnentudukanus opraHnyeckux coelvHeHu. PelieHue sKcrepuMEHTANbHBIX 3a1ad Ha
' pacrno3HaBaHHE OPraHUYECKUX BELIECTB
3.20 I'enernueckas cBsA3b MEXKIY KJacCaMH OPraHUYECKUX COEIMHEHUN
4 XuUMUs U )KU3Hb
41 XuMmus B moBceAHEBHOU ku3HH. [IpaBuna OezonmacHOW paboOThI ¢ €IKUMH, TOPIOYUMH U
' TOKCUYHBIMU BEUIECTBAMHU, CPEACTBAMU OBITOBON XUMUHU
XuMust U 310pOoBbe. XHMHUA B MEIUIMHE. XUMHS U CEJIbCKOE XO3AUCTBO. XUMHUSA B
492 MIPOMBIIIIJICHHOCTH. XUMUSI U DHEPreTUKa: MPUPOIHBIA U MOMYTHBIH He(TAHOHN ras3bl, UX
' coctaB u wucnoib3oBanue. CocraB HepTH M e€ mepepaboTKa (MPUPOIHBIE MUCTOYHUKU
yTIIEBOJIOPOIOB)
XUMUS U 3KOJOTUsA. XUMHUECKOE 3arps3HeHHE OKPYXKAIOIIeH Cpebl U €ro MOCIEICTBUS.
43 Oxpana ruapocthepsl, MmMouBBIl, arMocdepsl, Gaopsl W (ayHBI OT XUMHUYECKOTO
' 3arpsi3HeHus. [Ipobiema 0TXOA0B U MOOOUYHBIX MPOAYKTOB. AJIbTEPHATHUBHBIC UCTOYHUKU
SHEPTUH
OO6mme mpeacTaBiaeHUs O MPOMBIIUICHHBIX CIIOCO0aX MOMYYEHUS! XUMUYECKUX BEUIECTB
44 (Ha mpuMepe MPOU3BOJICTBA aMMHUAKa, CEPHOI KUCIOTHI). UEpHAst U LIBETHAs METaJLTyprusl.
' Crtexio U CUIMKaTHas MPOMBIIUICHHOCTD. [IpombinieHHas oprannyeckas xuMus. ChIpbé
JUISL OpTaHNYeCKON MPOMBIIUIEHHOCTH
5 Tunel pacy€THBIX 33124
51 Pacuérbl macchl BemiecTBa WM 00bEMa Ia30B 10 M3BECTHOMY KOJIMYECTBY BEUIECTBaA,
' Macce Wi 00BEMY OJTHOTO M3 YYACTBYIONIUX B PEaKIIUU BEIIECTB
5.2 Pacuéts TennoBoro s dexra peakuu
5.3 Pacuérel 00BEMHBIX OTHOIIIEHU Ta30B MPU XUMHUYECKUX PEAKITUIX
54 Pacuérbl macchl (00bE€Ma, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIUH, €CIU OJHO U3
' BEIIECTB JIaHO B U30BITKE (MMEET MIPUMECH)
55 Pacuérer maccoBoii unum oOBEMHON MONM BBIXOAA MPOAYKTA PEAKIUU OT TEOPETUUYECKHU
' BO3MOKHOTO
Pacuérbr maccel (00BbEMa, KONMMYECTBA BELIECTBA) NPOAYKTAa pPEAKIMM, €CIU OIHO W3
5.6 BEILIECTB JAaHO B BHJIE pPACTBOpa C ONPEACIEHHOM MAaCCOBOM JOJE€d PACTBOPEHHOIO
BelIeCcTBa
57 Pacuérel ¢ ucnonb3oBaHHEM MOHATHI «MaccoBasi JOJI», «MOJIIpHAs KOHUEHTpaIus»,
' «pacCTBOPUMOCTB)
58 Haxoxnaenue monexkyiasipHONH (opMysbl OpraHMYECKOro BELIECTBa IO €ro IIOTHOCTH U

MaCCOBBIM OOJIAM 3JICMCHTOB, BXOAAIIUX B €0 COCTAB, WJIH IO MPOAYKTAM CropaHus

Conepxxanue y4eOHOro npeamera

10-i1 kace

OPTAHNMYECKASA XUMUSA




TeopeTnyeckne 0CHOBBI OPraHUYeCKOM XMMHH

IIpenmer OpPraHUYECKON XUMUHU: ee BO3HUKHOBCHHE, pa3BUTHE u 3HAYEHUE
B IIOJlyYEHUH HOBBIX BEILECTB U MaTepHalioB. Teopus cTpoeHus opraHudyeckux coenuHenuii A.M. byrneposa,
ee OCHOBHble moJyiokeHUs. CTpyKTypHble (OpMyJbl OpraHMYECKMX BEIIECTB. l'omosorus, Hu30MepHsl.
XHUMHYECKas CBSA3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHAPHbBIE U KPATHBIE CBA3H.

IIpencraBnenue o kiaccUpUKaMM OpPraHUYECKUX BellecTB. HoMeHKIaTypa OpraHMYecKUX COEAMHEHUM
(cucremaTnyeckas) U TpPUBHAJIbHbIE Ha3BaHUsI BAXKHEHIIIMX IIPEICTaBUTENIEH KJIAaCCOB OPIraHUMUECKUX BEIIECTB.
OKCIIepUMEHTAJIbHBIE METOJbl HM3YyYEHMs BEIIECTB M HUX MpEeBpallleHHi: O3HaKoMJeHHe ¢ oOpa3namu
OpPraHMYECKUX BELIECTB M MaTepuallaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEIIECTB,
HaOJIIOZICHUE W ONKCAaHHE JIEMOHCTPAL[MOHHBIX OIBITOB IO MPEBPAIIEHUI0 OPraHMYECKHX BEIIECTB IpU
HarpeBaHuu (IJIaBlieHUE, OOYTIIMBaHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOEHME, TOMOJIOIMYECKUH psal. MeTaH U 3TaH — NPOCTEHUIINE NPEICTAaBUTENIN AJTKAHOB!
¢bu3nyeckre 1 XUMUYECKHEe CBOMCTBA (PEaKLIMK 3aMEIlEeHUs] U TOPEHUsI), HAXOXKAECHUE B PUPOJIE, MOIyYEHHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUN pAld. OTWIEH M INPONMIEH — IPOCTEHINNE IPEACTaBUTEIIN
AJIKCHOB: (PM3UYECKUE M XUMHUECKHE CBOMCTBA (peakUuu TUAPUPOBAHMS, T'aJIOTCHUPOBAHUS, THApATaIlUH,
OKHCJICHUS U TOJIMMEPU3ALIUH), TOTYyYEeHUE U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u merunOyraauen-1,3: crpoeHue, BakHEHIIME XMMHMUYECKHE CBOWCTBA (peakuus
nojgumepu3zanuu). [lonyueHrne CHHTETHYECKOTO KayuyKa U Pe3HHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKUN psAsl. ALICTUIICH — MPOCTEHIITNI TPEICTaBUTEIb
AJIKMHOB: COCTAaB, CTPOEHUE, (pU3HUeCcCKue U XUMUYECKHE CBOMCTBA (PEaKLIUU THAPUPOBAHMSL, TaJOr€HUPOBAHUS,
rupaTalyy, TOpeHus), HoIy4yeHUE U IPUMEHEHHUE.

Apenbl. benson: coctas, crpoeHue, (pU3MYECKHME U XMMHMYECKHE CBOMCTBA (pEakLMU TaJlOTeHUPOBAHUS U
HUTPOBaHUs), MOJy4eHUE U NpuMeHeHue. Toiyoun: cocTaB, CTpoeHHE, (PU3MUECKUEe U XMMHUYECKHE CBOICTBa
(peakiy raJoreHMpOBaHUS U HUTPOBAHUS), NOJy4Y€HUE U NpUMeHeHHe. TOKCUUHOCTh apeHoB. ['eHeTnueckas
CBSI3b MEXY YIJIEBOJOPOAAMHU, IPUHAICKAIMMHU K Pa3JIMYHbIM KJIaccaM.

[TpupoaHble UCTOYHMKM YrieBonoponoB. llpupoansiii ra3 u mnomnyrHele HedTsHble Ta3bl. Hedtb u ee
npoucxoxaenue. CrocoObsl mepepaboTku He(TH: MEperoHka, KPEKHHT (TePMHUYECKHH, KaTATUTHYECKUN),
nuposu3. [IpoaykTsl nepepaboTku HeTH, MX IPUMEHEHNE B IPOMBILUIEHHOCTH U B ObITY. KaMeHHBbIH yrosp u
IIPOJYKTHI €r0 nepepaboTKu.

DKcIepUMEeHTaIbHbIE METO/Ibl H3YUEHUS BELECTB U UX MPEBPAILEHHH: 03HaKOMJIEHHE C 00pa3LamH IiacTMace,
Kay4yKoB M pe3uHbl, kojuiekiuu «Hedtb» u «Yromap», MoaenupoBaHHE MOJIEKYN YIJIEBOJOPOJIOB H
raJOreHONPOU3BOIHBIX, IPOBEIEHUE MTPAKTUUECKON pabOThI: OJyYeHHE ITUIICHA U U3YUYE€HUE €r0 CBONCTB.
Pacyernble 3anaun.

Bbruuciienus mo ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, 00beMa, KOJIMYECTBAa MCXOAHOTO BEIIECTBA WIH
MPOJYKTA PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 UCXOAHBIX BEIIECTB UM MPOIYKTOB
peaKkLum).

Kucnopoacoaepxamme oprannyeckmne coeinHeHUs!

IIpenenpHble OHOATOMHBIE CIUPTHI. METaHOJI M ATAHOJ: CTpPOEHHE, (PU3NYECKHEe U XUMHUYECKHE CBONCTBA
(peakuuy ¢ aKTUBHBIMH METAJUIAMU, TaJlOT€HOBOJIOPOJAMHU, TOpPEHME), NpUMeHeHue. BonopoaHbie cBszu
MEX1y MOJIEKYJIaMU CIIUPTOB. J[eficTBME METaHOIIA U ATAHOJA Ha OPraHU3M YE€JIOBEKa.

MHoroaroMHble CHOUPTHL. DTUICHIVIMKOAb M TJMLEPUH: CTpOeHHE, (U3NYECKHe M XHUMHUYECKHE CBOMCTBA
(B3aMMOEHCTBUE CO IIETOYHBIMM METAJUIaMH, KadeCTBEHHAsl peaklusg Ha MHOTOATOMHBIEe ciUpThl). JleiicTBue
Ha OpraHu3M uenoBeka. [I[puMeHeHne riuueprHa U STUIICHTJTUKOIIS.

@deHo: CTpOEHUE MOJEKYNbI, (pu3nueckue M XxuMudeckue cBoiictBa. ToxcuuHocTh ¢eHona. Ilpumenenue
(deHomna.

Anbreruasl M KeTOHbl. DOpMasbAerujl, aueTaabJerH]li CTpoeHHe, (U3NYecCKHe M XMMUYECKHE CBONCTBA
(peakuuy OKUCIIEHUS U BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIINH ), IOTyYEeHHE U TPUMEHEHHUE.

OnHOOCHOBHBIE TpeeNbHbIe KapOOHOBBIE KHCIOTHL. MypaBbuHAasT M YKCYCHas KHCIOTBI: CTpPOEHHE,
¢usznueckue M XUMHUYECKHE CBONCTBA (CBOMCTBa, O0IIMe Al Kjacca KHCIOT, PEaKIusl 3TepU(UKAIUH),
nojilydyeHue M npumeHenue. CreapuHOBas U OJICMHOBAs KHUCIOTHI KaK MPEJICTaBUTENM BBICIINX KapOOHOBBIX
KHCIOT. Mblj1a KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIEe AeHCTBUE.

CrnoxHble >QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['maponus cinoxubXx 3¢upoB. Xupel. ['maponus
xupoB. [IpuMeHnenne xupoB. bruosnornueckas posb KUPOB.



VYraeBoapl: cocTaB, KiIacCU(pUKAIMS YIIeBOJOB (MOHO-, MU- MU mojucaxapuisl). [Nokoza — mpocreimuit
MOHOCaXapuj: OCOOEHHOCTH CTPOEHUS MOJIEKYIbl, (PU3MUYEeCKHe U XUMHUYECKHUE CBOMCTBA (B3aUMOJACHCTBHE C
rungpokcuoM Meau(ll), okucnenne aMMuadHbIM pacTBOpoM okcuzaa cepedpa(l), BoccranoBnenue, OpoxeHue
TJII0OKO3bI), HAX0XKJIEHUE B MPHUpOJEe, MPUMEHEHUe, Ononorudeckas posib. @orocunre3. OpykToza Kak U30Mep
TJIIOKO3BI.

Kpaxman u nemmonosa kak mnpupoanbie noimumepbl. CTpoeHue kpaxmana U 1esuionio3sl. dusnueckue u
XMMHUYECKHE CBOICTBA Kpaxmaiia (THAPOJIN3, KAUeCTBEHHAs PEaKLMsl ¢ HOJIOM).

DKcrepuMeHTAIbHBIE METO/Ibl M3YUYECHUS BEUIECTB U MX MpEBpallleHUuii: MpoBeAeHHEe, HAOIIOACHHE U ONUCAHKE
JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUYECTBEHHBIE PEAKIIUU OJJHOATOMHBIX CIUPTOB (OKHCIEHHE
stanona okcuaoMm meau(ll)), MHOroaToMHBIX CIUPTOB (B3auMocicTBrE TiuiepuHa ¢ ruapokcuaom meau(1l)),
anbJeruoB  (OKHCICHHE aMMHa4dHbIM — pacTtBopoMm okcuaa cepeopa(l) wu  ruapokcumom  meau(ll),
B3aMMOJICIICTBIE KpaxMaia ¢ HOAOM), MPOBEACHHE MPAKTUYECKOW pabOThl: CBOWCTBA pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuernble 3a1aun.

Bbruucrienust mo ypaBHEHHIO XUMHYECKOW peakuuu (Macchl, 00beMa, KOJIMYECTBA MCXOJAHOTO BEIIECTBA WIIH
MPOJYKTA PEeaklMK 10 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WU MPOIYKTOB
peaKkium).

A3oTconepikaliye opraHn4eckie CoeIMHEHusI.

AMUHOKHCIOTBI Kak aMQOTepHble OpraHWYecKue coeAuHeHus. Pu3ndyeckue M XUMHUYECKHE CBOICTBa
aMUHOKHCIIOT (Ha IMpuMepe rniuHa). bruojgornueckoe 3HaueHre aMUHOKUCIOT. [lenTusl.

benku xak npupojHbIe BHICOKOMOJIEKYJISIpHbIE coelnHeHus. [lepBuuHas, BTOpUUHAs U TpPETUUHAs CTPYKTypa
0enkoB. XMMHYECKHE CBOMCTBA OEIKOB: TUIPOJIN3, IeHATYpallHsl, KaUeCTBEHHbIC PEaKI[UU Ha OCJIKH.
OKClepUMEHTAJIbHbIE METOJbl M3yYEHHUS BELIECTB W MX IMPEBpallleHUui: HaOJl0JleHue W ONUCaHHe
JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpalus OCJIKOB IPU HArPEBAaHUU, LIBETHHIE PEaKIIUU OEIKOB.
BbicokomosiekysipHbIe cOeJUHEHUSA

OcHOBHbIE TOHSTUS XUMHUHU BBICOKOMOJEKYISPHBIX COEAMHEHUN: MOHOMEp, MOJHMMEp, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIMMEPHU3ALUH, CPEIHSSI MOJIEKYIsipHas Macca. OCHOBHBIE METOJIbl CHHTE3a BHICOKOMOJIEKYJISIPHBIX
COEIMHEHHH — MOTUMEPU3alHs U TOJTUKOHICHCAIIUS.

OKClepUMEHTAJIbHBIE METO/bl M3yY€HHUS BEIIECTB M UX [pPEBpallleHUui: O3HaKOMJIEHHE C o0pa3uamu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYIYKOB.

MexnpenMeTHbIE CBS3U.

Peanuzamnusi MEXIpeIMETHBIX CBSI3e MPHU M3YYEHHM OpraHuueckod xumuu B 10-M Kiacce OCyIIecTBISETCS
yepe3 UCI0JIb30BaHUE KaK 00X €CTECTBEHHO-HAYYHbBIX MOHATUHN, TaK U MOHITHM, SBJISIOIINUXCS CUCTEMHBIMU
JUIs1 OTAETBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO011ue ecTeCTBEHHO-HAYYHbIE MOHSTHS: SBJICHHE, HAyYHBIH (DAKT, rUMOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTES,
KJaccu(ukanus, NepuoANYHOCTb, HAOJI0IeHUE, U3MEPEHNE, IKCIIEPUMEHT, MOJICTUPOBAHHE.

®duszuka: MaTepus, SHEPIrus, Macca, aTOM, 3JIEKTPOH, MOJIEKYJIa, SHEPIeTUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00beM, arperaTHoe COCTOSIHME BEIeCTBa, (PM3NYECKHE BETMYMHBI M €MHUIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, ouocdepa, 0OMeH BEIIECTB B OpraHu3Me, PoTocuHTEe3, OMOTOTHYECKH aKTUBHBIE
BeliecTBa (OenKu, YriaeBoIbl, )KUPbI, (PEPMEHTHI).

I'eorpadus: MuHepasbl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOIAEMBbIE, TOIINBO, PECYPCHI.

TexHonorus: NuIEeBble MPOAYKTHI, OCHOBBI PALIMOHAIBHOIO MUTAHUS, MOIOIIUE CPEJCTBA, JIEKAPCTBEHHBIE U
KOCMETHYECKHE ITpernapaThl, MaTepUaibl U3 UCKYCCTBEHHBIX U CUHTETUUECKUX BOJIOKOH.

11-# knace

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHUU

XUMHUYECKUH 3JeMEHT. AToM. SIapo aroma, M30TOMbI. DIEKTPOHHAs 000J0uKa. DHEepreTHuyecKue YpOBHH,
NOJYpOBHU. ATOMHBIE oOpOHWTanu, S-, P-, O-amemeHTsl. OCOOEHHOCTH pacHpeeCHUS DICKTPOHOB IO
opOUTaNIIM B aTOMax JIEMEHTOB MEPBBIX YEThIPEX NEPUOJIOB. DJIEKTPOHHAS KOH(PUTYpaLIUs aTOMOB.
[lepuoanueckuit 3akoH u Ilepmommyeckass cucrema xumudeckux osnemeHToB JI.M. MenneneeBa. CBs3b
nepuoaudeckoro 3akoHa u llepmoanueckoil cucrembl xumuueckux oaneMmeHtoB JI.MI. MenneneeBa c
COBPEMEHHOW Teopuel CTPOCHHsS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XMMHUYECKHX JJIEMEHTOB U
00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BEIIECTB IO TPYNIaM M MepruoJaM. 3HaueHHe MEepHOJHUECKOro 3aKOHa
B Pa3BUTUU HAYKH.



Crpoenue BeliecTBa. XUMHUECKas: CBs3b. BUIIbI XUMHUUYECKON CBsI3M (KOBaJIEHTHAs HEMOJIIpHAs U TMOJspHas,
WOHHAas1, MeTaJuTM4ecKas ). MexaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMUYECKOHN CBsI3U (OOMEHHBIN M JJOHOPHO-
aKUenTopHelii). Bonoponnasa cBsa3b. BanmeHTHOCTh. OnekTpoorpuniarenbHocTh. CreneHb okuciaeHus. VoHbIL:
KaTHUOHBI U aHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHHUS. 3aKOH MOCTOSHCTBA COCTaBa BeIIeCTBa. THIIbI
KPUCTAJUIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTANIMYECKON PEIIETKH.

[TonsTne o nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMJHBIE PacTBOpbl. MaccoBasi J0Jisl BEIIECTBA B
pacTtBope.

Knaccudukanuss Heopranndeckux coenuHeHuid. HomeHkiaTypa HEOpraHMYECKHX BEIIECTB. | eHeTHuecKas
CBA3b HEOPraHWYECKUX BELIECTB, IPUHAMICKANINX K PA3IMYHBIM KJIACCaM.

Xumuueckas: peakuus. Kimaccupukanuss XUMHUUECKUX PEaKIMii B HEOPraHWYECKOH M OPraHMYecKOW XHMMUHU.
3aKOH COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXPAHECHUS U MPEBPALLEHUS SHEPTUH IPU XUMUYECKUX PEAKIUAX.
CKOpOCTh peakIMM, €€ 3aBHCHUMOCTh OT pa3iuyHbiX (akropoB. OOpaTHMble peakIUH. XUMHUYECKOE
paBHOBecHe. DaKTOPBI, BIUAIONIME HA COCTOSTHUE XUMUYecKOro paBHoBecus. [Ipunnun Jle [latense.
OnexTponutuyeckas auccoruanus. CunbHbIe U clladble dIeKTponuThl. Cpela BOJHBIX PACTBOPOB BEIIECTB:
KHCJIasl, HEUTpasbHas, IIeJI0YHasl.

OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

DOKClepUMEHTAIbHBIE  METOJIbl M3Y4YeHMs] BELIECTB M WX MPEBpallleHui: JeMOHCTpauusi TaOJuil
«IIepuoanueckas cucreMa xumMmuueckux 3yemMeHToB .M. MenaeneeBa», n3ydeHne MOJEIEH KPUCTALNINYECKUX
pelIeTOK, HAOMI0CHUE U OMHCAHKWE JAEMOHCTPALMOHHBIX W JIA0OPATOPHBIX OMBITOB (Pa3iokKeHHE MEepOoKCUIa
BOJOpOAA B MPHUCYTCTBHM KaTajlu3aropa, OIPEICICHUE Cpeabl pacTBOPOB BEIIECTB C  ITOMOIIBIO
YHHUBEPCAIbHOTO WHIUKATOpa, PEaKlIMU HOHHOIO OOMEHa), MpOBEICHHE MpaKTU4YecKoil paboTel «BnusHue
pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKON PEAKITUN.

Pacuetnsbie 3agaun.

Pacuersl Mo ypaBHEHHSIM XMMHYECKHX pEaKUWHA, B TOM YHUCIE TEPMOXUMHYECKHE pPACUEThl, PACUETHI C
HCII0JIb30BAaHUEM TOHATHS «MACCOBAasi JOJIs1 BEILIECTBAY.

Heopranuueckasi xumus

Hewmeramnsl. [Tonoxenue HemeramioB B Ilepuoanueckoil cucreme xumuueckux snementoB .M. MenneneeBa
1 0COOCHHOCTU CTpOEHUsI aTOMOB. DU3NYECKHE CBOMCTBA HEMETAUIOB. AJUIOTPOIUS HEMETANIOB (Ha MpUMepe
KHCIIopoJia, cepsl, hocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAXHEWIINX HEMETAJUIOB (TAJIOTEHOB, CEepHI, a30Ta, (pocdopa, yriepoaa u KpeMHUs) U
WX COeMHEHUN (OKCHUJIOB, KUCIOPOACOACPKAIINUX KUCIOT, BOJOPOIHBIX COSIMHEHHIA).

[IprMeHeHne BA)KHEUIINX HEMETAIIOB U UX COCUHEHUN.

Meramubl. Tlonoxenune MeramnoB B llepuoandeckoit cucreme xumuyeckux snemeHToB .M. Menpeneesa.
Oc00EHHOCTH CTPOCHHUSI AIEKTPOHHBIX 000JI0YEK aTOMOB MeTa/lioB. O0mme pu3nvecKkue CBOMCTBA METAILIOB.
CniaBsl METaIOB. DIEKTPOXUMUYECKUN Pl HAPSHKEHU METAJIJIOB.

XUMHYECKHE CBOMCTBA BAaKHEHIIMX METAJUIOB (HATPUM, KaldWil, KajabI[Mi, MarHuii, aJlOMUHHUM, [IUHK, XPOM,
KEeJe30, MeJlb) U UX COCTUHEHUMN.

O61ue cnocoObl Mony4eHus: MeTauioB. [IpuMeHeHne MeTauioB B ObITY U TEXHHUKE.

DKCHEepUMEHTAIbHBIE METOJIbl M3y4YEHHUs BEUIECTB M UX MPEBpAIllCHHI: M3ydeHue KoJUleKuMu «Meramibsl U
CIUIaBbI», OOpPa3I[0OB HEMETAJIJIOB, pEIIEHUE OSKCIEpUMEHTAIbHBIX 3a7ady, HaOlI0JIeHHEe U OIHCaHHe
JI€MOHCTPAIIMOHHBIX U TAOOPATOPHBIX OMBITOB (B3aUMOICHCTBUE THIPOKCH A ATFOMUHHUS C PACTBOPAMH KHCIIOT
Y TIeJI0YEH, KaYeCTBEHHBIE PEaKI[UU Ha KaTUOHBI METAJIJIOB).

PacuetHsble 3anaun.

Pacuersl macchl BelecTBa MM 00bEMa Ia30B MO HW3BECTHOMY KOJIMUYECTBY BELIECTBAa, Macce WM 00beMY
OJTHOTO W3 yYacTBYIOIIUX B PEAKIMU BEIIECTB, pacueThl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB
pEeaKIru, €CIIA OJTHO U3 BEIIECTB UMEET IPUMECH.

XumMus U KU3Hb

Ponp xumuu B oOecrieueHUH SKOJOTHYECKOM, SHEPreTHYecKOM W MHIEeBOMl Oe30MacHOCTH, pa3BUTUU
MeIUIUHBL. [IoHATHE O HayYHBIX METOAX IMO3HAHMS BEIECTB U XUMUUYECKUX PEAKLIHA.

[Tpencrasnenus: 06 0OMUX HAYYHBIX MPUHIIAIIAX TPOMBITIUICHHOTO MOJTYyYEHNs BAXKHEUIIIUX BEIIECTB.

UenoBek B MHUpE BELIECTB M MaTEPUATOB: BAXXHEWILIHWE CTPOUTENIbHBIE MaTE€pUAlIbl, KOHCTPYKLMOHHBIE
MaTepHayibl, KPaCKH, CTEKJIO, KepaMHKa, MaTepUasbl I SJIEKTPOHUKH, HAHOMATEpUAJIbl, OPTaHUYECKHUE H
MUHEpaJbHbIE YI00peHUsI.

XuMHsT ¥ 37I0pPOBhE YEJIOBEKA: MPaBHJIa MCIIOIB30BAHUS JIEKAPCTBEHHBIX MPEMapaToB, MpaBmiia 0€30MacHOTO
WCIOJIb30BaHUs MIPETapaToB OBITOBOM XMMHUH B MIOBCEAHEBHOMN KHU3HU.



MexnpeaMeTHbIE CBS3U.

Peanmuzarust MeXnpeIMETHBIX CBs3€H NpH HM3YYCHUHM OOIIEH W HeopraHumdecko xumuum B 11-M Kiacce
OCYIIIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TOHSATHH,
SIBJISIFOLUXCS] CACTEMHBIMM JIJIs1 OT/AEIIbHBIX PEMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOme ecTecTBEHHO-HAyYHbIE MOHATUSA: HAay4HbIM (akT, TuUmore3a, 3aKOH, TEOpHUs, AaHalIu3, CHUHTE3,
KJaccupuKalus, NepuoAUYHOCTb, HAOII0JCHIE, IKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHNUE, SIBICHUE.

@dusuka: marepusi, SHEprus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, M30TOI, PaJAMOAKTUBHOCTD,
MOJIEKYJa, YHEPreTUUECKU YpPOBEHb, BEILIECTBO, TEIO, 00bEM, arperaTHOe COCTOSIHHUE BEUIeCTBa, (PU3UUECKUe
BEJIMYUHBI U €IMHULIBI UX U3MEPEHUSI, CKOPOCTb.

buonorus: kinerka, opraHu3M, SKOocUcTeMa, Ouocdepa, Makpo- U MUKPOIJIEMEHTbI, BUTAMUHBI, OOMEH BELIECTB
B OpraHu3Me.

['eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOTLINBO, PECYPCHI.

TexHosorusa: XuMu4eckass IPOMBILUIEHHOCTb, METAJULYPrusi, IPOU3BOJCTBO CTPOUTEIBHBIX MAaTEpUANIOB,
CEJIbCKOXO03SIICTBEHHOE MPOU3BOJICTBO, MUIIEBAsi MPOMBIIIICHHOCTh, (hapMalleBTHUECKas MPOMBILIUIEHHOCTD,
IIPOM3BOJICTBO KOCMETHMYECKUX IpEenapaToB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpUalIOB, 3JIEKTPOHHAs
MIPOMBILIIIEHHOCTh, HAHOTEXHOJIOTUH.

TemaTHueckoe INJIAaHUPOBAaHUE

10-ii knace
HanMeHOBAHME KosmnuecTBo yacos
Ne DJIeKTPOHHbIE (uu¢posbie)
pa3aeqioB H  TeM K n P P
n/n Beero | “CHTPOJIBHBIE | LIDAKTHYECKHE | ofpasoBaTeabHbIE PECYPCHI
HporpaMMBbl paboThI padoThbI
Pa3neu 1. Teoperuueckue 0CHOBbI OPraHN4eCcKOi XUMHUH
[Ipenmer
OPraHUYEeCKOW XHMUHU.
1.1 Teopus CTpOCHMUS 3 bubnuotexa POIL
™ | opranmueckux — resh.edu.ru/subject/29/10/
COCIMHEHUN AM.
byrneposa
Hroro mo pasneny 3
Pa3nea 2. Yraesogopoasl
IIpenenbubie i -
NOJINOTCKA -
2.1 | yrnesonopozst -2 resh.edu.ru/subject/lesson/6151/start/149993/
aJIKaHbI
HenpenensHeie
29 YTJI€BOOOPOBI: 6 1 Tpenaxkep «OOnako 3HaHmi». Xumwusa. 10
' aJIKEHBI, aJIKaJUCHBI, knacc, 000 «Duzuxon JIab»
AJKUHBI
23 ApomaTuyeckue 2 Tpenaxep «O6Omako 3HaHmi». Xwumusa. 10
' YTIICBOIOPOIBI kiace, 000 «Dusnkon JIab»
IIpuponusie
24 NCTOYHHUKU 3 1 Tpenaxep «O6nako 3HaHui». Xumus. 10
' YIJIEBOJOPOIOB U KX kinacc, OO0 «®DuzukoH JIad»
nepepaboTka
Hroro mo pazneny 13
Paznen 3. Kuciopoaocoaep:kammye oprannyecKue coeJUHEHNS
3.1 | Cruptel. @enon 3




AJBIETUIBL.
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I[TPOIT'PAMME

[Tpunoxenue 1 x paboueit mporpamme
®dopMebI yueTa paboudeit mporpaMMbl BOCITUTAHUS

1. YcraHoBieHUE JOBEPUTEIBHBIX OTHOIICHUH MEXIY IMEIaroroM M OOYYaroIIUMHUCS, CIHOCOOCTBYIOITUX
MO3UTUBHOMY BOCIPHUATHIO O0yYaromuMucs TpeOOBaHU U MPOChO yduTelns, MPUBICYCHUIO WX BHUMAHUS K
o0cyKIaeMol Ha ypoke HH(POpPMAIIIH, aKTUBH3AIMH WX TO3HABATEIILHON JNECSITCIILHOCTH,

2. [Tobyxnenue oOydarmuxcs COOMI0AaTh HAa YPOKE OOIICTIPUHATHIE HOPMBI IOBECHHUS, TPaBUiIa OOIIEHUS CO
CTapIIMMH U CBEPCTHUKAMH, IPUHIIAITH YICOHOM TUCIUTUTHHBI M CaMOOPTaHU3aIlHH;

3. llpuBneyeHue BHUMaAHUS OOYYAIOMIMXCA K I[IEHHOCTHOMY AacHeKTy H3y4aeMbIX Ha YpOKax SBJICHHIA,
opraHu3anus ux padoThl C MOJIy4aeMOW Ha YPOKE COLIMAIIbHO 3HAUMMOW MH(OpManued — HHUIIMUPOBAHUE €€
0OCY>KJICHHS, BBICKA3bIBaHUSI OOYYAIONIMMKCS CBOEr0 MHEHHS IO €€ IOBOAY, BBIPAOOTKH CBOEro K Hei
OTHOIIICHHS,

4. Wcnonp30BaHuE BOCHMUTATENBHBIX BO3MOXKHOCTEH COAepkKaHHs yueOHOro MpeaMera yepes3 JEMOHCTPAIHI0
o0yJaromuMcsi MPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO ITOBEACHUS, TPOSBICHHUS YEIOBEKOIIOOUS W
N00pOCEPICYHOCTH, Yepe3 MoA00P COOTBETCTBYIOIIMX TEKCTOB Ul YTEHUS, 3a/1a4 AJIs PeIIeHUs], MPOOIEMHBIX
CUTYaIHi 1Jis 00CYXICHUs B KJIacce;

5. IlpumeHenre HMHTEPaKTUBHBIX (OpM pabOThl ¢ OOYYAIOIIMMUCA: HWHTEIEKTYAIbHBIX, CTUMYIUPYIOUINX
MO3HABATEJIbHYI0O MOTHUBAIIMIO, JUIAKTHYECKOTO TeaTrpa, HMIPOBBIX METOAMK, JUCKYCCHM, KOTOpBIE HArOT
BO3MOXXHOCTh OOYYaromuMcsl MPUOOPECTH OMBIT BeIEHUS KOHCTPYKTHUBHOTO IUANOra; IpyHmoBOd paboThl,
KOTOpasi yYUT CTPOUTH OTHOIIECHHS WM JIEUCTBOBaTh B KOMAaHJE, CIOCOOCTBYET Pa3BUTHUIO KPUTHUYECKOTO
MBIIUICHHUS,

6. BxitoueHrne B ypoK HTPOBBIX TMPOIEAYpP, KOTOPHIE MOMOTAIOT MOJJAEPKaTh MOTHUBAIUIO OOyYaIOIMIUXCS K
MOJIYYEHUIO 3HAHWN, HAJKUBAHUIO B KIACCE MEXJIMYHOCTHBIX OTHOUICHHH, MOMOTalT YCTAHOBJICHHIO
no0poskenaTeabHOl aTMoc(ephl Ha YPOKE;

7. Opranmzanusi medcTBAa MOTHBHPOBAHHBIX M APYAUPOBAHHBIX OOYYAIOIIMXCS HaJ HEYCIEBAIOIIUMU
OJIHOKJIACCHUKAMH, B TOM YHCJIE C OCOOBIMU OOpa30BaTENbHBIMU MOTPEOHOCTAMHM, JAIOIIETO OO0YYaIOIUMCS
COIMAIPHO 3HAYUMBII OMBIT COTPYIHUYECTBA M B3aUMHOM MTOMOIIIA KaK OCHOBBI JIJISl OBJIAJCHUS TI100aTbHBIMU
KOMITETEHIIUSIMH;

8. MaunuupoBanue 1 moAep KKa UCCIEA0BATEIbCKOM AEATENHPHOCTH B (DOPME MHIUBUIYAIBHBIX U TPYIIIOBBIX
MPOEKTOB, YTO J1aéT BO3MOXKHOCTh MPHOOPECTH HABBIKM CaMOCTOSITENIBHOTO PEIIEHUS TEOPEeTUUYECKOM
npoOJeMbl, TEeHEPUPOBAHUS U OPOPMIIEHUSI COOCTBEHHBIX HJIEH, YBAXKUTEIBHOTO OTHOIICHHS K UYKUM HJICSIM,
MyOJIMYHOTO BBICTYIICHUS, QpTYMEHTUPOBAHUS U OTCTAaUBAHUS CBOCH TOUKH 3PEHUS;

9. PerynupoBanue moBeeHNs 00y4Jaronuxcs;

10. Peanu3anust BOCIUTATENbHBIX BO3MOKHOCTEH Pa3IMYHbIX BUOB JIEATEIHHOCTH peOCHKA;

11. IIpoekTupoBaHue CUTYallUd U COOBITUM, PA3BUBAIOIINX YMOIIMOHAILHO-TICHHOCTHYIO cpepy peOeHKa;

12. Pa3zButne y o0y4aromuxcsi MO3HABaTeIbHOW aKTHBHOCTH, CAMOCTOSITETbHOCTH, HHUITMATHBBI, TBOPUECKUX
crocoOHOCTeH, (HOpPMHUPOBAHHWE TPAXKIAHCKOW TIMO3UIIMH, CIOCOOHOCTH K TPYAYy M KU3HH B YCJIOBHUSIX
COBPEMEHHOT0 MHpPa, POPMUPOBAHUE Y O0YUAIONIUXCS KYyIbTYPBI 3I0POBOTO M 0€30macHOro odpasza sKU3HHU;

13. O0mieHue ¢ AeThMH, MPU3HAHUE UX JJOCTOWHCTBA, IOHUMAaHUE U IPUHATHS WX,

14. MoaenupoBaHue CUTyaIui AJisl BEIOOpa MOCTYMKA 00y4JarOIUMUCS;

15. Opranm3anus st 00y4JaroIUXCs CUTyaIluid KOHTPOJIS U OIIEHKH, CAMOOIICHKH;

16. BkimtoueHne cucTeMbI MOOIIPEHHs Y4eOHO/ColnaabHON YCTIENTHOCTH U TPOSIBICHHS aKTUBHOM KU3HEHHOM
TTO3UIIMH 00YYaIOIINXCS;




17. Opranuzanus GopM HHIMBUAYATLHON U TPYIIIOBOM pabOTHI,

18. Onopa Ha IEHHOCTHBIE OPUEHTUPHI 00YUAIOIIIUXCS;

19. Penienre HETUNMTUYHBIX 337124 110 (POPMUPOBAHUIO (PYHKIIMOHATBHOM IPaMOTHOCTH;

20. Opranuzaius paboThl 00YYArOIIUXCS Ha YPOKE C COIMAIbHO 3HAYMMOW WMH(OpMaiuen, ee 00Cyx aeHueE,
BBICKa3bIBAHUE CBOETO MHEHHUSI 10 €€ TIOBOJTY, BEIPAOOTKa CBOETO K HEH OTHOIICHUS

21. BxirodeHue B YpPOK HWIPOBBIX MPOLEAYp, MOIICPKUBAIOIIUX MOTHUBALMIO JeTedl K (OPMUPOBAHUIO
(YHKIMOHATIBLHON T'PAaMOTHOCTH: MOUCKY M OCBOCHMIO 3HAHWA, HAIAXHBAHUIO TMO3UTHUBHBIX MEKIMYHOCTHBIX
OTHOIICHUN B KOMMYHHUKAIINH, JOOPOKEIATEIHHOIO B3aUMOACHCTBHS [IJIs1 KOONIEPALIUY B UTPE; YCTAHOBJICHUIO
22. Opranu3anys MHIUBUAYAIbHBIX W TPYIIOBBIX MPOEKTOB UIA (POPMHPOBAHUS MPOECKTHOM KYJIBTYPHI Kak
rJ100aTbHOM KOMIIETEHIIMM B COCTaBe (PYHKIIMOHAIBHOW TPAMOTHOCTH — CaMOCTOSITENIbHOE KPEeaTHBHOE
penieHre mnpodsiieM U KU3HEHHO-TIPAKTHUECKUX 3a/ady, TeHepUpOBaHHE U O(OpMIIEHHE COOCTBEHHBIX HJICH,
YBaXEHHE UYKHUX HJCH, ONBIT MYyOJWYHOrO BBICTYIUICHUS W KOMMYHHUKallMd C ONIOHEHTaMH,
apryMEHTHPOBAaHUS M KPEATUBHOTO OTCTAaUBAHMSI CBOCH TOUKH 3PEHUSI.



