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TlosicHUTEIbHASA 3alIUCKA
OO6m1as XxapakTepuCcTUKa y4eOHOTo MpeaMeTa «XUMUS)

XuMuyeckoe oOpa3oBaHHE, IIOJy4aeMO€ BBIMYCKHUKAMHM CpPEOHEH  IIKOJIbI, SIBISETCS
HEOTHEMJIEMOM 4acTbi0 UX 00pa3oBaHHOCTU OHO CIIY>KUT 3aBEpIIAIOLIUM 3TallOM peaju3aluy Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYLINX IEIOCTHOW CHCTEME
XUMHYECKOT0 00pa30BaHUs JTU LIEHHOCTH KACArOTCs MO3HAHUS 3aKOHOB MPUPOJIbl, POPMUPOBAHUS
MUPO-BO33pEHUS U 00IIEH KyJIbTYyphl UeJIOBEKa, a TAKXKE IKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOIICHHUS
K CBOEMY 3/I0pPOBBIO U IPUPOIHOM cpene Peannsyercst xumudeckoe 00pa3oBaHuE yyaluxcs CpeiHei
HIKOJIBI CPENICTBAMU Y4eOHOTo mpeaMera «XHUMHUS», COAEpPKaHHE U IOCTPOEHHE KOTOpPOTro
OTpezieNieHbl B MPOrpaMMe ¢ Y4E€TOM criel-u(PUKN HAyKd XUMHUH, €€ 3HaUYeHUS B IO3HAHUH MPUPOIbI
U B MaTepualbHON >KM3HM OOIIECTBAa, a Takke ¢ Y4E€TOM OOmMX MeJed ¥ MPUHIIHIOB,
XapaKTEpU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeIHEro o0Imero oOpa3oBaHUS B
Poccuiickoii @enepanuu Tak, Hanpumep, npu GOPMHUPOBAHUU COJCPIKAHUS HpeaMeTa «XUMUsS»
YUTEHBI CIEAYIOLINE MTOJIOKEHHS O CIeLM(PUKE U 3HAUEHUN HAYKU XUMUH:

e XuMHUA KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0COOYI0 pOJib B COBPEMEHHOM
LMBUJIN3ALMY, B CO3aHUH HOBOW 0a3bl MaTepuanbHON KyJabTypbl OHAa BHOCUT CBOM BKJIAJ B
dbopMUpOBaHHE PALMOHAIBHOTO HAYYHOTO MBILIUICHHUS, B CO3/JaHHUE IEJIOCTHOTO
Mpe/ICTaBICHHs] 00 OKpY’XKAlolleM MUPE KaK O €JUHCTBE MPUPOABI M YeIOBEKa, KOTOpOe
¢dopmHpyeTcss B XMMHHM Ha OCHOBE NOHUMAHHS BEIIECTBEHHOTO COCTAaBa OKPY)KAIOIIETO
MHpa, OCO3HAHUS B3aUMOCBSA3H MEX]ly CTPOCHHEM BEILIECTB, UX CBOMCTBAMU M BO3MOKHBIMU
o0JacTIMH IPUMEHEHHS

e TecHo B3aUMOJICHCTBYS C APYTHUMHU €CTECTBEHHBIMU HAyKaMH, XMMHUS CTajla HEOThEMIIEMOM
4acTbI0 MUPOBOM KYJIbTYPhI, HEOOXOAMMBIM YCIIOBUEM YCIEIIHOTO TPY/Ia U )KU3HU KaXKI0TO
yieHa oOmectBa CoBpeMeHHas XHMMHUsI KaK HayKa CO3WJaTebHas, KaKk HayKa BBICOKHX
TEXHOJIOTUI HampaBlieHA Ha pelIeHHEe TI00albHBIX MPOOJIEM YCTOMYMBOIO PpPa3BUTHS
YeJI0OBEYECTBA — CHIPbEBOM, YHEPreTUUECKOM, MUILEBOM, IKOJOrMUECKOW O€30MacCHOCTH U
OXpaHbl 37J0POBbsI

B cootBercTBHM ¢ 061Mu nensimu 1 npuHimnamu COO coaepkanue npeamera «Xumus» (10—
11 xnaccel, 6a30BBIi YPOBEHb U3Y4Y€HUs1) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOLIEKYIbTYPHYIO
HOJTrOTOBKY O0yYaromuxcs, Heo0X0AUMYI0 UM JUIsl BBIPAOOTKM MHUPOBO33PEHUYECKHX OPUEHTHUPOB,
YCIIEIIHOTO BKJIFOYEHUS B JKU3HB COLIMYMa, NMPOJOKEHUST 00pa30BaHUs B Pa3IMYHbIX 00JacTX, He
CBSI3aHHBIX HEMOCPEACTBEHHO ¢ XMMHeH COCTaBIAIOLIMMHU MpeaMeTa «XUMUsA» SBISIIOTCS 0a30BbIe
Kypcbl — «Opranudeckas XuMus» 1 «O011as 1 HeopraHu4eckasi XuMHUs1», OCHOBHBIM KOMIIOHEHTOM
COJIep’KaHUsl KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUN MO HEOPraHW4eCKOu
XUMUH (C BKIIIOYEHHEM 3HAHUU M3 00IIel XUMHUHM) U oprannyeckoil xumun @opMUpoBaHUE TaHHOM
CUCTEMBbl 3HAHUN TNpU HM3YyYEHUHM IMpeaAMeTa OOEeCHeurnBaeT BO3MOKHOCTb PACCMOTPEHMSI BCETrO
MHOT000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPHI XUMUU

CtpykTypa comepxkaHusi KypcoB — «Opranmdeckas xumusi» u «OOmas M HeopraHudeckas
XUMUs» cHOpPMUPOBAHA B IMPOrpaMMe Ha OCHOBE CHCTEMHOTO IMOAXO0/a K M3YYEHHI0 y4eOHOTro
MaTepuaia U O0yCIOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHHWM Ha OIpeneraEHHbIX
TEOPETUYECKUX YpOBHsIX Tak, B Kypce OpraHn4eCKOil XMMHUH BELIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYECKUX COEAMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMUYECKHUX
U DJIEKTPOHHBIX MPEJCTABICHUN O CTpOoeHUH BeliecTB CBeieHHs 00 M3y4aeMbIX B Kypce BelecTBax
JTAIOTCS B Pa3BUTUU — OT YTJIEBOJOPOIOB JI0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX coeluHeHn B
Kypce OpraHMYecKoll XHMHUHU TMOJYy4aroT pa3BUTHE CGOPMUPOBAHHBIE B OCHOBHOHM IIKOJE
NepBOHAYaJIbHbIE MPEACTABICHUS O XMMHUECKOH CBSI3U, KJIaCCU(PUKAIIMOHHBIX MTPU-3HAKaX BEILECTB,
3aBUCHMOCTH CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMHUUYECKOU PEaKLIUU

[Ton HOBBIM YIJIOM 3peHHUs B IIpeaMeTe «XUMUsS» 0a30BOr0 ypoBHS pacCMaTpUBAETCs N3YUESHHBIN
B OCHOBHOW IIKOJIE TEOPETUYECKMH Marepuan M (PakTOJIOIMUECKHE CBEJEHHMsS O BELIECTBAX M



XUMHUYECKON peakiuu Tak, B 4aCTHOCTH, B Kypce «O0Ias 1 He-OpraHHuecKasi XUMHUs YJaluMCs
IPEIOCTaBIISICTCS BO3MOKHOCTh OCO3HATh 3HAUYCHHE MEPUOIMUECKOT0 3aKOHA C O0IETEOPETUICCKUX
¥ METOJIOJIOTHUYECKUX TO3ULUH, TITy0Ke MOHATh UCTOPUYECKOE U3MEHEHUE (YHKIMNA 3TOT0 3aKOHA
— 0T 0000mIaoIIeH 10 00BICHAIONMIEH U TPOTHO3UPYIOLIEH
Enunast cuctema 3HaHUI O Ba)KHEHIIMX BEIIECTBAaX, MX COCTaBE, CTPOCHHH, CBOMCTBAX U

MNPUMCHCHHUH, a TAKIKC O XMMUUCCKHUX PCAKIHAX, UX CYHIHOCTH U 3aKOHOMCPHOCTIAX IPOTCKAHHA
nomonHsiercs B Kypcax 10 w11  KiaccoB dIeMeHTaMH — COJCPIKAHUS, HMEHOLIMMH
KyJIbTYpPOJIOTHYECKHIA W TNPHKIAIHOW XapakTep OTH 3HaHHS CIIOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3U XMMHUHU C IPYTUMU HayKa-MU, PaCKpPBIBAIOT €€ pOJIb B IO3HABATEIILHON U IPAKTUYECKOU
JeATeTbHOCTH YeJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHS K IIPOIIECCY TBOPUECTBA B 00JIACTH
TCOPUH M MPAKTHYCCKUX IPUIOKECHUH XHMHUH, [OMOTAIOT BBINYCKHUKY OPUCHTHPOBATHCS B
06H_I€CTBCHHO 1 JIMYHOCTHO 3HAYUMbIX HpOGHeMaX, CBA3AaHHBIX C XI/IMI/Ieﬁ, KPUTHYCCKU OCMBICIINBATH
UHPOPMALIMI0O M TPHUMEHATh €€ /s TONOJHEHHWS 3HAHWW, PEUICHHUS WHTEIUICKTYaIbHBIX |
IKCIIEPUMEHTANBHBIX HCCICIOBATENbCKUX 3a1ad B menom cojiepkaHue yd4eOHOro mpeamera
«XuMUs» JITaHHOTO YPOBHS HM3YYCHUS OPHUCHTHPOBAHO Ha (OPMUpPOBaHHE Yy YydalluXcs
MHUPOBO33PEHYECKON OCHOBBI U TOHUMAaHUs (PUIOCOPCKUX HIEH, TaKWX Kak: MaTepHalbHOE
CIUHCTBO HEOPraHMYECKOr0 M OPraHMYeCKOro MHpa, OOYCIOBICHHOCTb CBOWMCTB BEIIECTB HX
COCTAaBOM M CTPOCHHEM, IT03HABACMOCTh MPH-POJHBIX SBICHUIN MyTEM SKCHEPHMEHTA M PELICHUS
NPOTHBOPEYM MEXIy HOBBIMH (PAKTaMHU M TEOPETUUYECKUMHU MPEINOCBUIKAMH, OCO3HAHUE POIU
XMMHUHM B PELICHUHM SKOJOTMYECKHUX IMPOOJEM, a TaKkKe MPOoOJieM COCPeKEHHs DHEPreTUYCCKUX
PECypcoB, ChIPbsi, CO3JaHUSI HOBBIX TEXHOJOT Ul U MaTEPUAIOB

B nmane pelicHudg 3aad BOCIHTAHHA, Pa3BUTUA W COLHUAIM3alUN O6y‘-IaIOHII/IXC$I IIPUHATHIC
HpOFpaMMOI\/JI noaxoabl K OHNPCACICHHUIO COACPKAaHUA U MOCTPOCHUA NpCAMETa NPCAYyCMATPHUBAIOT
(opMHpOBaHUE y YUAIINXCS YHUBEPCAIbHBIX YUCOHBIX JCHCTBHI, MMEIOLINX 0a30BOC 3HAYCHUE /IS
Pa3IMYHBIX BUIOB JESATEIBHOCTH: PELICHHS MPOOJeM, MOUCKA, aHaIn3a U 00paboTku HHMOpPMAIIHH,
H€06XOI[I/IMI)IX JJIA HpI/IO6peTeHI/I$I OIlbITa HpaKTquCKOﬁ nu HCCJIeI[OBaTeJ’IBCKOfI JACATCIIbHOCTH,
33HHMaIOIIIeﬁ Ba>XHO€ MECTO B IIO3HAHUHU XUMUHU

[enu n3yueHus: yueOHOTO MPEeIMETa «XUMHUSI

B mpaktuke npenoaaBaHus XUMHUHM KaK B OCHOBHOM, TaK M B CPEIHEN LIKOJIE, IPU ONPEIEICHUN
COJIEp)KaTeIbHON XapaKTepUCTUKU LIeJel M3ydeHus INpeAMeTa HalpaBiICHHEM [EepBOCTEIIEHHOMN
3HaYMMOCTH TPAJULUOHHO MpHU3HAETCS (OPMUPOBAHHE OCHOB XMMHYECKOM HAyKM Kak 00jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTHUECKOM JEATENbHOCTH 4YEJIOBEKAa M KaK OJHOIO W3
KOMIIOHEHTOB MHUPOBOM KynbTypbl C METOAMYECKONH TOYKU 3PEHHS TaKOM MOJXOJ K ONpPEEICHUIO
LeJIeld NU3YYEHHUs IIPEIMETa SBJISIETCS BIIOJIHE ONPABIaHHBIM

CoryacHO TaHHOHM TOYKE 3pEHHU IJIaBHBIMU LIETSIMU HU3Y4YEHMs IpeaMeTa «XHMHS» B CpeOHEH
1IKoJie Ha 0a30BOM YPOBHE SIBJISIIOTCS:

1) dopMupoBaHHE CHCTEMbI XHMHYECKHX 3HAHMH KaK BaKHEWIIEH COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpa, B OCHOBE KOTOPOI JiekaT KJIIOUEBbIE MOHATHUSA,
(yH1laMeHTaJIbHbIE 3aKOHBI U TEOPHH XUMHH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHUE U TOHU-
MaHHE CYITHOCTH JOCTYITHBIX 0000IICHIIT MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHUE
C UCTOpUEH UX pa3BUTHUS U CTAHOBJIECHUS; (OPMHUPOBAHUE U PA3BUTHE MPEICTABICHUH O
Hay4YHBIX METOJaX TIO3HAHHS BEIIECTB M XMMUYECKMX pPEaKIUH, HEOOXOIUMBIX IS
NpUOOpETeHUs] YMEHUH OPHEHTHPOBATHCS B MHUpPE BEIECTB W XUMHUYECKUX SIBJICHUH,
MMEIOIIUX MECTO B MPHUPOJIE, B IPAKTHUECKOMN U MOBCEAHEBHOMN KU3HHU;

2) pa3BUTHE YMEHHI U CIIOCOOOB JICATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U 00BSICHEHHEM
XUMHUYECKOTO OKCIEpPUMEHTa, COOJI0JIEHHeM TpaBwi Oe30macHOro oOparieHus ¢
BElIECTBAMHU

Hapsany ¢ »TuM copepxaTenbpHas XapaKTEpUCTHKA LEJNed M 3aJad M3ydyeHus IpelIMeTa B



[porpaMMe yTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUM C HOBBIMH IPUOPUTETAMH B CUCTEME
ob1ero cpeanero oopazoBanust CerogHs B MPENoiaBaHUM XMMHUU B OOJIBIIEH CTENEHH OTHAETCA
NPEINOYTeHUE TNPAKTUYECKOM KOMIIOHEHTE Ccofep)KaHusi OOydYeHHs, OpPUEHTHPOBAHHOW Ha
MOJITOTOBKY BBITYCKHMKA WIKOJIBI, BIAJCIONIETO HE HAOOpPOM 3HAHWHM, a (YHKIHOHATIHLHON
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHSIMH aKTUBHOTO MOJIyUYEHUsI 3HAHUHN U IPUMEHEHUSI UX
B PEAJIbHOM JKU3HHU JUIsl PEILICHUS IPAKTUUECKUX 3a7a4

3agauu U3y4eHus y4eOHOTO MPeAMETa «XUMUSDH)

B sT0ii cBsi3u npu u3ydeHuu npeameTa « XUMHs JOMUHUPYIOLIee 3HaYeHUE MPUOOPETAIOT TaKue
3aJa4u, KaK:

1) apmanTanus oOydYarOMIMXCs K YCIOBUSAM JUHAMHYHO Pa3BUBAIOIICTOCS MHpa, GOpMUPOBaHHUE
WHTEJJICKTYaTbHO PAa3BUTOW JMYHOCTH, TOTOBOH K CaMOOOPa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITENIbHOMY MPUHSATHUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM,;

2) (dopMupoBaHKE y 00YJarOIIUXCs KITFOUEBBIX HABBIKOB (KIIFOUCBBIX KOMITETEHIIHI ), HMECIOIINX
YHHUBEpPCaIbHOE 3HAUCHUE JJISl PA3JIUYHBIX BUOB ACSITEILHOCTU: PELICHHS TPOOIEeM, ITOUCKA,
aHanm3za u 0o0paboTku wHPOPMAIMKM, HEOOXOIUMBIX HJisi NPUOOPETEHUs OMbITa
JESTSIIbHOCTH, KOTOpasi 3aHUMAaeT BAYKHOE MECTO B ITO3HAHUU XUMHH, a TAKXKE JUISI OLEHKU C
MO3UIUI JKOJIOTHYECKONH Oe30MacHOCTH XapakTepa BIHMSHHS BEIIECTB M XHUMHUYCCKUX
IPOIIECCOB HAa OPTaHU3M YEJIOBEKA U IPUPOTHYIO CPEAY;

3) pa3BuTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEUICKTYAJIbHBIX U TBOPYECKUX CIOCOOHOCTEH
0o0y4aromuxcsi: CHOCOOHOCTH CaMOCTOATEIbHO MPUOOPETaTh HOBBIE 3HAHHS MO XUMHUHU B
COOTBETCTBUU C  JKU3HEHHBIMH  MOTPEOHOCTSMH,  HCIIOJIB30BaThb  COBPEMEHHBIC
WH(OPMAIMOHHBIE TEXHOJIOTHH I IMOMCKA M aHaJM3a y4eOHOH W HAyYIHO-TIOMYJIIPHOM
uH(OPMAIIK XUMAYECKOTO COICPIKAHMS,

4) dopMupoBaHHE U PA3BUTHE Y O0YYAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIILICHHUS,
HAOJI0IATEIBHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBEI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU U MPOBEIECHUU XUMUYECKOTO SKCIIEPUMEHTA,

5) BocmuTaHUe y 00yUYarOIIUXCsA YOSKMEHHOCTH B TYMaHUCTHYECKON HAMPaBICHHOCTH XHMUH,
e€ BOXHOU POJIM B PEUICHUH TNI0OATBHBIX MPOOJIEM PallMOHAIBHOTO MPUPOIONOIb30BAHMS,
TIOTIOTHCHHSI YHEPTETHUECKUX PECYPCOB U COXPAHEHUS MPUPOTHOTO PAaBHOBECHS, OCO3HAHHUSI
HEOOXOIMMOCTH OEpeXHOr0 OTHOLICHHS K TPUPOAE W CBOEMY 3J0POBBIO, a TaKkKe
MPHOOPETEHUsST OTBITA WCIOJIB30BAHUS ITOJIYYCHHBIX 3HAHWHA IS TPUHSTHS TPAMOTHBIX
pEIICHUI B CUTYaIUsAX, CBSI3aHHBIX C XUMUYCCKUMH sBIICHUsAMU Llenn u 3amaun u3ydeHus
npenaMera «XHUMHUS» TONYyYWIH MOAPOOHYI0 METOIUYECKYIH0 HHTEPIPETAlMI0 B pasfele
nporpammel  «[ImaHupyemble pe3ynbTaThl OCBOEHHS IMpeaMeTa», Ojaroaaps dYemy
obOecrieueHO 4€TKOE TMpPEACTAaBIEHUE O TOM, Kakhe 3HaHUS M YMEHHS HMEIOT MpsMoe
OTHOIICHHE K pealn3alii KOHKPETHOH IIeIIH.

Mecto npeameTa B yueOHOM TUIaHE

B cucreme cpennero oGriero oopa3oBanus «XUMHUs», U3ydaeMasi Ha 6a30BOM YpOBHE, IPU3HAHA
00s13aTeNILHBIM y’—Ie6HBIM npea-MEeToM, BXOAAIIHUM B COCTaB HpeJIMeTHOfI obmactu «EcTtecTBeHHbBIE
HayKn» Y4eOHBIM TJIAHOM Ha e€ m3ydeHne OTBeAeHO 68 yueOHbIX 9acoB, 1o 1 gacy B Hemenmto B 10 u
11 kmaccax COOTBETCTBEHHO B TemaTmueckoMm IUIaHUPOBaHMM YKa3zaH pe3epB Y4eOHOI'O BPEMEHH,
KOTOPOE PEKOMEHAYETCA ISl pealln3alii aBTOPCKUX MOIXO00B IO HCIOJIb30BAaHHUIO Pa3HOOOpa3HbIX
¢dopm opranuzanuu yueOGHOro mporecca

ConepxaHue NporpaMmel

Conepsxanue yaeOHoro Kypca xumuu B 10-X kiaccax.
Tema Ne 1. Opranuueckasi xumus (30 yacoB)
IIpeamer  oprannueckoi  xumuM. CpaBHEHHME  OpPraHMYECKMX  COCIMHEHHM C
Heopranndeckumu. IIpupogHble, HCKyCCTBEHHBIE M CHHTETUYECKUE OPraHMYECKUE COCIUHEHMS.
BanenTHOCTh. XMMHUYECKOE CTPOCHHME KaK IOPSNIOK COEIUHEHHsS aTOMOB B MOJIEKYJIE
COIIACHO UX BaJeHTHOCTH. OCHOBHBIE MOJIOKEHHS TEOPUH XMMHUYECKOTO CTPOCHHS OPIraHUYECKHUX



coenuHeHul. [ToHATHE 0 TOMOJIOTMHM U TOMOJIOTaX, U30MEPHH U U30Mepax. XUMHUYECKUE (GOPMYIIbI
Y MOJIEJIM MOJIEKYJI B OPraHU4eCKOM XUMUHU.

JemoncTpauyu. Moaenu MOJeKys TOMOJIOTOB U U30MEPOB OPraHUYECKUX COETUHEHUI.

ITpuponnsiii ra3. Ankansl. [Ipupoansiii ra3 kak Tominso. [IpenmyniecTsa npupoaHOro rasa
nepeja IpyruMu BUiaMu TorinBa. CocTaB MPUPOIHOTO rasa.

AJKaHBI: TOMOJIOTMUECKHH psii, M30MEpUs U HOMEHKJIATypa ajKaHOB. XUMHUYECKHE
CBOIiCTBa ankaHOB (Ha MpuUMEpe MeTaHa M DJTaHa): TOpPEHHEe, 3aMeIleHUE, pa3JoKEHUE U
neruapupoBanue. [IpumeHenre ajiKkaHoB Ha OCHOBE CBOMCTB.

A 11 K € H bl. DTHJIEH, €ro NoJy4YeHHe (AeTHAPUPOBAHUEM ITaHA U JIeTU IpaTalliell 3TaHoIIa).
XUMHYECKUE CBOMCTBA STWJICHA: FOPEHHUE, KAueCTBEHHbIE peakuuu (oOeciBeurBaHHE OPOMHOM
BOJIbI M paCTBOpA lepMaHraHaTa Kajius), Tujaparanus, noaumepusanus. [loausTunen, ero cBoiicTea
u npuMeHeHue. [Ipumenenue aTuieHa Ha OCHOBE CBOMCTB.

Ankanuensl U kKayuyk u. [loHaTre 00 ankaareHax Kak yrieBoJA0poaax ¢ ABYMS TBONHBIMH
CBS3IMH. XMUMHYECKHE CBOMCTBA OyTamueHa-1,3 u n3onpeHa: obeclBeurnBaHue OPOMHOM BOJBI U
noJiMMepu3anus B kayuyku. Pe3una.

A 11 X ¥ H bl. AlIeTUJICH, €r0 MOJy4YeHUE MUPOJIM30M METaHa U KapOUIHBIM CIIOCOOOM.
XVWMHYECKHE CBOWCTBA alleTHIICHA: rOpeHue, obeciBeYnBaHue OPOMHOM BOJIBI, TIPUCOCIUHEHUE
XJ0poBOAOpoa W ruapatauusa. [IpuMeHeHue aleTuiieHa Ha OCHOBE CBOMCTB. Peakius
MOJIMMEPU3AIUY BUHUIIXJIOpHIa. [[oMMBUHUIXIIOPUT U €r0 TPUMEHEHUE.

benzon. Ilonyuenue OGeH3ona U3 TeKcaHa W aleTWICHA. XUMHUYECKHUE CBOMCTBa OeH30Ia:
ropeHue, ralorTeHpoBaHue, HUTpoBanue. [IpumeHeHne OeH301a Ha OCHOBE CBOMCTB.

Hedts. CoctaB u nepepadotka HegTH. Hedrenpoaykrsl. beH3nH u moHsTHE 00 OKTAHOBOM
YHCIIE.

JemoncTpanun. ['opeHue MeraHa, sTuieHa, anetuieHa. OTHOIIEHHE MeTaHa, 3THIICHA,
aneTwiieHau OEH30J1a K PacTBOpY IepMaHraHata kaius u OpomHo#l Boje. Ilomyuenue stusneHa
peakuei aeruapaTalii dTaHoJa U JEHOJMMEpPU3alluyd MOJMATHIICHA, alleTUIeHAa KapOWIHBIM
criocoOom. Paznoxkenue kaydyka NpH HarpeBaHUH, HUCIBITAHUE MPOJIYKTOB PA3JIOXKEHUS Ha
HenpeaenbHocTh. Komnekius o6pa3ioB HehTH U HEPTETPOTYKTOB.

Jladboparopubie onbiThbl. 1. OrmpeneneHne dJIEMEHTHOTO COCTaBa OPTaHUYECKUX
coenquHeHuil. 2. UM3roToBneHue Mopened MoOJEKyl yrieBoJoponoB. 3. OOHapyxeHHe
HEeNpeeNbHbIX COeIMHEHNH B XKUIKUX Hedrenpoaykrax. 4. [loayyeHue u cBOMCTBaA alleTUIIEHa. 5.
Oznakomienue ¢ koieknuen «HedTb u mpoIyKThI ee mepepadoTKu.

EnuHCTBO XMMUYECKOW OpraHW3alyH >KMBBIX OPraHU3MOB. XUMHUYECKUUA COCTaB >KMUBBIX
OpraHU3MOB.

Cnuptel. [lonydyeHune »staHona OpoKEHMEM TIJIIOKO3bI W THApaTalledl H3TujeHa.
['unpokcunpHas rpynmna Kak GyHkuoHanbHast. [IpeacraBnenue o BOAOPOIHOM CBSI3U. XUMUYECKUE
CBOICTBa 3TaHOJ]A: TOPEHHE, B3aMMOJEWCTBHUE C HATpuUeM, 0Opa30BaHUE IMPOCTHIX U CIIOKHBIX
7¢bupoB, OKUCIECHHUE B ajbAerui. [IpuMeHeHHe 3TaHolla HA OCHOBE CBOMCTB. AJKOTOJHM3M, €ro
MOCJIEJICTBHS M TIPEIYTIPEKICHNUE.

[lonsiTue O TmpeAeNbHBIX MHOTOATOMHBIX CIHUpPTax. [JMIEepuH Kak MpeAcTaBUTEIb
MHOTOATOMHBIX CcHHUpTOB. KadecTBeHHass peakmusi Ha MHOTOATOMHBIE CIHPTHL. [IpumeHeHue
TJIMIEPHUHA.

Kamennslii yrois. @enost. KokcoxumMuueckoe mpou3BOACTBO U €ro npoaykuus. [lomydenue
¢deHona KOKCOBaHHMEM KaMEHHOTO yris. B3auMHOe BIUsSHUE aTOMOB B MOJIEKyle (eHosa: B3au-
MOJIEHCTBUE C TUAPOKCUIOM HATPHUS U a30THOU

kucnotoil. [lonmukonnencanus ¢enona ¢ GopmanbaerugoM B (heHonohopMabIeruIHyIO
cmoury. [Ipumenenue eHoa Ha OCHOBE CBOMCTB.

Anpneruabl.  [lonmydyeHue anbAeTUIOB  OKUCIEHUEM  COOTBETCTBYIOUIUMX  CIHPTOB.
XWMHUYECKHE CBOMCTBA allbJIETHI0B: OKHCJICHHE B COOTBETCTBYIOIIYIO KUCIIOTY U BOCCTAaHOBJICHHE
B COOTBETCTBYOIIMIA crupt. [IpuMenenne hopmManbaeruaa u aleTalbIeruaa Ha OCHOBE CBOMCTB.

KapGonoBsie kuciotsl. [TonydeHne kapOOHOBBIX KUCIOT OKUCICHUEM allbJIETHI0B. XUMU-
YecKHe CBOMCTBA YKCYCHOU KUCIOTHI: 00IIE CBONCTBA C HEOPTAaHMUECKUMU KUCIOTAMH U PEAKIIHS



srepudukanuu. [I[ppumeHeHne yKCycHOM KHCIIOTHI HA OCHOBE CBOMCTB. BEICIINE KUPHBIC KUCTOTHI
Ha IIpUMeEpPe MATBMUTUHOBOU U CTEaPUHOBOM.

Crnosxuble 3¢upsl 1 xupbl. [Tomyuenue cnoxubix 3gpupoB peakuueit arepudukanuu. Criox-
HbIC 2(QUPBI B IPUPOJIE, NX 3HaYeHHE. [[prMeHeHne CII0KHBIX Y()UPOB HA OCHOBE CBOMCTB.

Kupsl kak crnoxsble 3¢upbl. XUMUYECKUE CBOICTBA KUPOB: THAPOIU3 (OMBUICHHE) U
TUAPUPOBAHUE KUIKUX KUPOB. [[puMeHeHne upoB Ha OCHOBE CBOMCTB.

VYrneBonapl. YriieBoAbl, MX KilaccuuKaius: MOHoOcaxapubl (TIIOKO03a), Aucaxapuibl
(caxapo3a) u nmoJsiMcaxapubl (Kpaxmall U LeJUT0J103a). 3HaYeHUE YIIIeBOI0B B )KMBOM MPUPOJIC U B
JKU3HU YEJIOBEKA.

['mok03a — BeImIecTBO ¢ JABOMCTBEHHON (YHKIIMEH — albJIerHAOCIUPT. XHUMHYECKUE
CBOWCTBA TJIIOKO3bI: OKHUCJICHUE B TIIFOKOHOBYIO KHUCJIOTY, BOCCTAHOBJICHHE B COpPOUT, OpokeHue
(MoOYHOKHCIIOE U cupToBoe). [IprMeHeHue riatoKko3bl Ha OCHOBE CBOMCTB.

Hucaxapuibl 1 nonucaxapusl. [loHsATHE 0 peakusaX MOTUKOHACHCAIIMU U THAPOIN3a Ha
IIpUMeEpe B3aUMOIIPEBPALICHUI: TJIF0OK03a = MOJIMCaXapul.

JdemoncTpanun. OkuciieHne cnupra B anpjeruj. KadecTBeHHas peakuuss Ha
MHOroatroMHbele crnupThl. Kosteknus «KameHHBI yroib M MPOAYKTHI €ro mepepaboTKm».
PactBopumocTs (heHosia B Bojie mpu OOBIYHOM TeMIeparype U mnpu HarpeBaHuu. KauecTBeHHbIE
peakiuu Ha ¢deHon. Peakuus «cepeOpsHOro 3epkanay aabAeTUIOB M TIIOKO3bl. OKUCICHHUE ajlb-
JIETUIOB U TJIOKO3bI B KHUCIOTHI C momolbio rugpokcuga menu (II). [lomyuenue ykcycno-
STUJIIOBOTO M yKCyCHO-u30amuioBoro 3¢upoB. Komnekmus sdupueix macen. KauecTBeHHas
peakuus Ha KpaxMail.

Jladoparopnsbie onbIThl. 6. CBoIicTBa 3TUNIOBOrO crnupra. 7. CBoiicTBa IiMlepuHa. 8.
CaoiictBa popmanpaeruaa. 9. CoiicrBa ykcycHoi kucioTsl. 10. CBoictBa xupoB. 11. CpaBHeHue
CBOMCTB pacTBOpPOB MbLIa M CTHpajdbHOro mnopomka. 12. CpoiictBa rmroko3sl. 13. CpoiicTBa
Kpaxmarna.

Awmunsl. [lonartue 06 amunax. [lomyueHue apomMaTHyeckoro amMMHa — aHUJIMHA — U3
HUTPOOEH30J71a. AHWIMH KaK OpraHWYecKoe OCHOBaHME. B3anMHOe BiIusSHUE aTOMOB B MOJIEKYJIE
aHWIMHA: OcllabJieHne OCHOBHBIX CBOWMCTB M B3aMMOjeicTBHE ¢ OpomHON Bojaoi. [IpumeHeHue
AQHUJIMHA HA OCHOBE CBOMCTB.

AMuHOKUCHOTHL. [TomydyeHne aMMHOKHUCTIOT U3 KapOOHOBBIX KUCIIOT U THIPOIH30M OEJIKOB.
XUMHYECKHE CBOMCTBA AaMHHOKHCIOT KakK aM(OTEepHBIX OpPraHUYEeCKHUX  COCAMHEHUM:
B3aMMOJICHCTBHE CO IIETOYaMH, KUCIOTaMU U APYr € JApYyroM (peakiusl MOJUKOHACHCAIIWH).
[lenrtuHas cBsI3b U OMNENTHABL. [IpMeHEeHNEe aMUHOKHUCTIOT HA OCHOBE CBOMCTB.

benku. Ilomydyenune OenkoB peakuuel MOJMKOHACHCAIIMM aMHUHOKUCIOT. [lepBuuHas,
BTOPUYHAsI M TPETHUYHASI CTPYKTYpbl OenkoB. XHUMHYECKHE CBONCTBAa OCJIKOB: TOpEHUE,
JeHaTypalus, THAPOIU3 U IIBETHBIC peakiuu. buoxumuueckre GyHKIIUU OEIKOB.

['eneTndeckas CBA3b MEXKIY KJIaCCAaMH OPTaHUUECKUX COSTUHEHUHN.

HyxnenHnoBbie kKUCIOTHl. CHHTE3 HYKJIEMHOBBIX KUCIOT B KIETKE U3 HYKICOTUAO0B. OO0t
wiad crpoenus Hykieotuaa. CpasHenue crpoenus U ¢pyakuui PHK u JIHK. Ponbs HykneunHoBbIX
KHUCTIOT B XpaHEHUH U Tiepefnade HaciencTBeHHOH nH(opmanuu. [ToHsATHE 0 OMOTEXHONOTUU U
T€HHOW WH)KEHEPUH.

JeMmoHcTpanuu. B3auMopnencTBue aMMHUaka M aHWJIMHA C COJIIHOW KUCHOTOW. Peaknms
aHuWIMHA ¢ OpoMHON BOMOH. JlokazaTenbCTBO Hamuuusi (PYHKIIMOHAIBHBIX TPYII B PAcTBOpax
aMUHOKUCIIOT. PacTBopeHue u ocaxxaeHne 6enkoB. L[BeTHbIE peakiiy 6€TKOB: KCAHTOMPOTEUHOBAS
u 6uyperoBas. ['openue nruubero nepa u mepctsiHod HUTH. Monens mosexyinsl JJHK.

JlaGopatopusbie onbITH. 14. CBoOlicTBa OEIKOB.

UckycctBerHbie monmmMepbl. [lomydeHne HMCKYCCTBEHHBIX IOJIMMEPOB, KaK TMPOTYKTOB
XUMHUYECKOH MOIUPUKAIMKA TMPUPOJHOTO TOTUMEPHOTO ChIphs. VICKyCCTBEHHBIE BOJIOKHA
(amieTaTHBIN IIEJIK, BUCKO3a), X CBOICTBA U IPUMEHEHUE.

Cunrernueckue noauMepsl. [lonydeHue CHMHTETHYECKUX MOJUMEPOB PEAKIUSAMU TOJIHU-
Mepu3aluil U nojdukoHAeHcauuu. CTpyKTypa TIOJMMEpOB: JIMHEWHas, pa3BETBJICHHAs U
npocTtpaHcTBeHHas. [IpeacTaBuTe CHHTETUUECKHUX TJIaCTMAcC: MOJIUATHIIEH HU3KOTO U BEICOKOTO



JABJICHMs, TOJUIIPONWICH M INMOJMBHHUIXJIOpU. CHHTETHYECKHE BOJIOKHA: JIABCAaH, HUTPOH U
KaIlpoH.

Jemoncrpanun. Komieknus miactmace U u3ieauil u3 Hux. Kouiekunm ncKkyCCTBEHHBIX U
CUHTETMYECKUX BOJOKOH M U3JeNMi U3 HHUX. Pacrno3HaBaHMe BOJIOKOH I10 OTHOUIEHHIO K
HarpeBaHuIO U XUMUYECKUM PEaKTHBAM.

JlaGopaTopuble ombIThl. 15. O3HakomiieHHe C oOpa3namMH IUIaCTMAcC, BOJIOKOH U
Kay4yKOB.

IIpakTnyeckas padora Ne 1. nenTudukaiys opraHn4ecKux COeINHEHHMA.

Ne 2. Pacno3HaBaHue€ IJIaCTMACC U BOJIOKOH.

Tema Ne 2. Xumus u :ku3nb (4 yaca)

@®epmentel. DepMeHTbl Kak OHOJOrMUYECKHE KaTajau3aTopbl OEJKOBOW HPUPOIbI.
Ocobennoctu QyHKIHOHUpPOBaHUST (hepMeHTOB. Poiib ()epMEHTOB B JKU3HEICATEILHOCTH JKUBBIX
OpPraHU3MOB U HAPOJHOM XO3SHCTBE.

Buramunsl. [lonarue o Buramunax. Hapyuenus, cBsg3aHHble C BATAMUHAMU: aBUTAMUHO3BI,
TMIIOBUTAMUHO3bl M TUNEpBUTAMMHO3bl. Burtamun C Kak npeacTaBUTENb BOJOPACTBOPUMBIX
BUTAaMUHOB M BUTAaMUH A Kak IIPEICTaBUTENb )KUPOPACTBOPUMBIX BUTAMHUHOB.

['opmonsbl. [loHATHE O TOpMOHaxX Kak T'yMOPalIbHBIX PETYISATOPax >KU3HEAEATEIbHOCTH
KUBBIX OpPraHU3MOB. VMHCYIMH M aJpeHaIMH KaK MPEJICTaBUTENH TOPMOHOB. lIpodumaktika
caxapHoro nuabera.

JlexapctBa. JlekapcTBeHHass XMMHMS: OT HAaTPOXUMHUHM JO0 XUMHOTEpanuu. ACHHUPHH.
AnTHOMOTHKM U aucOakrtepuo3. Hapkotuueckue BemiectBa. Hapkomanus, 6opbba ¢ Hell u
npoUIaKTUKA.

JemoncTpanuu. PaznoxeHue mepokcujga BOJOpOJa KaTaia3oi ChIPOro Msica U ChIPOTro
kaprodens. Komrekums CMC, coxpepkammx sH3uMBL Mcmbitanue cpeasl pactBopa CMC
uHAuKaTopHOi Oymaroil. Mimroctpaumu ¢ dororpadusMu KUBOTHBIX € pa3iMuHbIMU (popMamMu
aBUTaMUHO30B. KoJIIeKus BUTAaMUHHBIX NTpenapaTtoB. McnblTaHue cpeipl pacTBOpa aCKOPOMHOBOM
KHCJIOTHl MHAMKATOpHOM Oymaroil. VcmblTaHue anTeyHOro Ipernapara HHCYJIMHA Ha OEJOK.
Jomamrnss, nabopatopHasi U aBTOMOOMIIbHAS allTEUKa.

Conepsxanue yaeOHOTO Kypca XxuMuu B 11-X Kiaccax.

Tema 1. CTpoenue aTroma.(3 yaca).

[leprognueckuii 3aKOH W TEpUOAMYECKas CUCTEMa XUMHUYECKHX dieMeHTOB. CocTaB
aTOMHBIX syep. CTpoeHHE 3JIEKTPOHHBIX OOO0JIOYEK aTOMOB AJIEMEHTOB TMEPBBIX 4-X MEPHOJIOB.
Oco0eHHOCTH CTPOEHUS IIEKTPOHHBIX 000JI0YEK aTOMOB MEPEXOAHBIX SJIEMEHTOB.

Tema 2. Ctpoenue BemecTBa.(14 yacon).

Xumuyeckasi cBsi3b. KoBalieHTHas CBSi3b, €€ Pa3HOBHIHOCTH U MEXaHHM3M OOpa30BaHMS.
OnekTpooTpuniarenbHocTh. CreneHs okucieHus. HWMonHas cBs3b. KaTWoOHBI W aHHMOHBIL
Mertannudeckas cBsi3b. BomopoaHast cBs3b.

Yucteie BemecTBa U cMecu. MIcTUHHBIE pacTBOPHI. 30JIM, Teiv, MOHITHE O KOJUIOWIAX.
Teopus cTpoeHust opranudeckux coenuneHuit. CTpykrypHas uzomepus. [lonumMepsl: miacTMaccsl,
Kay4yKH, BOJIOKHA.

IIpakTuueckas padoral.llonyuenue, cobupanue u pacno3HaBaHHUE Ta30B.

Tema 3. XuMuyeckue peakuuu. (8 4acon).

Knaccudukanus xumudecknx peakiuid. CKOpOCTh peakIliu, €€ 3aBUCUMOCTb OT Pa3TUYHBIX
daktopoB. Karanus. O6patumMocTh peakiuii. XMMHYECKOEe PABHOBECHE M CTIOCOOBI €r0 CMEIIICHHUS.
Cpena pacTBOpOB: KHUCIast, HEUTpaabHasl, MIEI0YHAS.

Tema 4. BemecTBa U UX cBoiicTBa.(9 4acoB).

Knaccudukanus HeopraHmdeckux BemecTB. Metamnel. Hemeramnsl.  Kucnorsr
HeOpraHuyeckne u opranmueckue. OCHOBaHUS HEOPTaHWYECKHUE M OpraHuydeckue. AMdoTepHbIe
HEOpPraHMYECKHWEe U OpraHuyecKue coequHeHus. KauecTBeHHBbIC peakIMu Ha HEOpraHWYeCKHe U
OpraHWYECKUE BEIECTBA.



IIpakTuyeckasi padora Ne 2. PemeHue dKCIIEpUMEHTABHBIX 3a7]a4 Ha HICHTH(PUKAIUIO
HCOPTaHUYCCKUX U OPTraHUYICCKUX COG,Z[I/IHGHI/Iﬁ

[imanupyemeble pe3ysibTaTbl OCBOCHUS POrPAMMBI

®OI'OC ycraHaBnuBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOCHHS OOYYaIOIUMUCS MPOrpaMM
cpenHero odmiero oopazoBanus (JIMYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM) Hayuno-
METOJIUYECKONM OCHOBOH JIJIsl pa3paOOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOSHUS IIPOTPAMM CPEIHETO
o011ero o0pa3oBaHus ABISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAX0.T

JInyHOCTHBIE pE3yNbTATHI

B cooTBeTCTBUM C CUCTEMHO-IEATEIBHOCTHBIM IIOJX0J0M B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTaTOB
OCBOEHUS IpeameTa «XUMUsS» Ha YPOBHE CpeIHEro o0IIero o0pa3oBaHus BBIJIEIECHbI CIEAYIOLINE
COCTaBJISIOLIHE:

® 0CO3HaHHE 00YYaIOIIUMUC POCCUNCKON IpakJaHCKON MIEHTUYHOCTH — FOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENBHOCTH U CAMOOIIPEAEIECHUIO;
HaJIMuMe MOTUBALIUU K O0YYEHHIO;
LIeJICHAIIPaBJIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUH JTMYHOCTH Ha OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUK Oa30BON HAYKH XUMUU;

® TOTOBHOCTb U CIIOCOOHOCTb 0OYUAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH JIEATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMM, IPUCYIIIMMHU LIETIOCTHOM CHUCTEME XUMUYECKOTO
o0pa3zoBaHus;

®  HaJu4ue MPAaBOCO3HAHMS HKOJIOTUYECKOM KyJIbTYphl U CIIOCOOHOCTH CTaBUTh SN U
CTPOUTH KU3HEHHBIEC IIJIAaHBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS IpeaMeTa «XUMHUS» JTOCTUraloTCsA B €MHCTBE y4eOHOU U
BOCIUTATENbHOW  JesTenbHOCTH  OpraHus3alii B COOTBETCTBUM C T'yMaHMCTUYECKUMH,
COLIMOKYJBTYPHBIMH, JOYXOBHO-HPABCTBEHHBIMU ILICHHOCTSMU M  HJ€aJlaMH  POCCUHCKOIO
rpaXxAaHcKoro oOulecTBa, HPUHSATHIMH B OOILIECTBE HOpPMaMH U TpaBWIaMHM MOBEIEHUS,
CHOCOOCTBYIOUIMMHU TIPOLIECCAM CaMOIIO3HAHUS, CaMOpa3BUTUSI U HPABCTBEHHOI'O CTaHOBJICHUS
JUYHOCTH 00YYaIOIIUXCS

JIn4HOCTHBIE Pe3yNIbTaThl OCBOEHUS MPEAMETa «XUMUSA» OTPaKatoT CHOPMUPOBAHHOCTH OIBITA
MO3HABATENILHOM M MPAKTUYECKON JesATeIbHOCTH OO0YYaIOUMXCs 10 peaju3alMyd TNPHUHSITHIX B
oO11ecTBe IEHHOCTEW, B TOM YHCJIE B YaCTH:

1. I'paxxaaHnCcKOro BOCIMTAHUA:

—  OCO3HaHHUS 00YYArONIUMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB M OOS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIIKY;

— TIPEACTABJICHHMS O COLMAIBHBIX HOpPMax M MPaBWIAX MEXIWYHOCTHBIX OTHOIICHWH B
KOJUIEKTHUBE;

— TOTOBHOCTH K COBMECTHON TBOPYECKOHW ACSITEIBHOCTH NPH CO3[aHUU y4E€OHBIX MPOEKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHIIOJIHEHHH XUMUUYECKHUX IKCIIEPUMEHTOB;

— CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHMS, JOTHKY U apryMEHThI APYrHX
IIPU aHAJIKM3€ Pa3IMYHBIX BUJIOB YUEOHOI 1eATEIbHOCTH;

2. [TaTpnOTHYECKOTO BOCIIUTAHUS:

— HOCEHHOCTHOI'O0 OTHOUICHUS K UCTOPHUYCCKOMY U HAYYHOMY HACJICANTIO OTE€YECTBEHHOM XHUMHUH;

—  YBAXXCHMU K IIPOLCCCY TBOPUCCTBA B obiactu TCOPHUH U NTPAKTUYICCKOTO IPUMCHCHUA XUMHHU,
OCO3HaHUAd TOr'o, 4TO JOCTUKCHHUA HAYKU CCTb PE3YJIbTAT IJIUTCIIBHBIX Ha6HIO,[ICHPII>'I,
KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O Tpyada y‘-IéHBIX " IMMPAKTHUKOB,;

— HHTCPECA U MO3HABATCIbHBIX MOTHUBOB B IOJIYUCHHUH U TTOCICAYIOIMIEM aHAJIN3C I/IH(I)OpMaI_II/II/I
0 MEPECAOBBIX JOCTUKCHHUAX COBpeMeHHOﬁ OTECYCCTBCHHOM XHUMUU,

3. lyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:



CIIOCOOHOCTHU OLICHUBATh CUTYyalllU, CBA3AHHBIC C XUMHUYCCKUMU SBJICHUSIMU, U IIPUHHUMATDH
OCO3HAaHHBIC PCHICHUA, OPUCHTHUPYIACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH,

HPABCTBCHHOI'O CO3HaHUsA, STHYCCKOI'O ITOBEACHM,

FOTOBHOCTU OILICHHWBAaTh CBOE NOBEICHHE M IMOCTYIIKM CBOMX TOBAapUUIEH C IO3ULIMMN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4. ®opMUpOBaHHUSL KYJIbTYPbI 30POBBSI:

MMOHUMAaHUS IIEHHOCTEeH 3J0pOBOro M 0Oe30macHoro ooOpas3a >XKH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (hU3UYECKOMY U IICUXUYECKOMY 3710POBBIO;
coOroicHMsI TpaBuI 0€30IaCHOTO OOpAIICHUS C BEIIECTBAMHU B OBITY, IIOBCEHEBHON KU3HU
Y B TPYAOBOM AEATEIbHOCTH;

MMOHUMaHUS [ICHHOCTH TIPABUJI MHANBUYJILHOTO M KOJUIGKTUBHOT'O 0€30ITaCHOT0 MTOBEICHHS
B CHUTyalHMsX, YIPOKAIOIIMX 3J0POBBIO M JKU3HU JIKOJCH; OCO3HAHUSA IOCIEACTBUU H
HETPUATHS BPEIHBIX MTPUBBIUCK (YITOTPEOIEHUS aIKOT OIS, HAPKOTHUKOB, Ky-PCHHUS);

5. TpynoBoro BociuTaHus:

KOMMYHHKaTPIBHOﬁ KOMIICTCHTHOCTH B yqe6HO'HCCHe,HOBaTeHLCKOﬁ JCATCIIbHOCTH,
O6H.I€CTB€HHO HOHC3HOﬁ, TBOp‘IeCKOﬁ U APpYrux BUAaxX ACATCIIBHOCTHU,

YCTAaHOBKM Ha aKTMBHOE Yy4aCcTHE€ B PEIICHUH MPAKTUYECKUX 3a7a4 COLHAIbHOMN
HaIPaBJIECHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbl); MHTepeca K MPAKTHYECKOMY H3yYeHUIO

npodeccuil PasIMIHOTO POA, B TOM YHMCJIE HAa OCHOBE IPHUMEHEHWS IIPEeIMETHBLIX 3HAHWH II0
XUMHUMH,

YBaXXEHUS K TPYLY, JIIOASIM TpyZAa U pe3yjpTaTaM TPYI0BOU NEATEIBHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUAYAIBHON TPACKTOPUU 00pa3oBaHUs, Oyaymei
npodecCuu M peaiv3alii COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YY€TOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB M MOTpeOHOCTEH 00IIeCTBa;

6. DKOJOTHYECKOTO BOCIIATAHUS:

9KOJIOTMUYECKU 11eJ1IeCO00pa3HOro OTHOILIEHHUS K MPUPOJIE, KAK MCTOUYHUKY CYILECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMaHMs TJI00aJTBHOTO XapakTepa SKOJIOTMYECKUX MpoOjeM, BIUSHHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLUATIbHOU CpEIbl;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BAaHUS JTOCTH)KEHUN XUMHUH Ul PEUIEHHs] BOIPOCOB
PalMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHSA NCUCTBUH, NMPUHOCALIUX BpPEX OKPYXKAIOIIEH INPUPOIHOM Cpele,
yMeHUs IIPOTHO3UPOBATH HeOJaronpusTHhIE JKOJIOTUYECKUE IIOCJIEICTBUS
MPEANPUHUMAEMBIX AEHCTBUI U IPEAOTBPALIATh UX;

HaJIu4¥sl Pa3BUTOIO HKOJIOTMYECKOTO MBIINUICHUS, OKOJIOTUYECKOM KyJIbTYpPBI, OIBITA
JIEATEIbHOCTH DKOJIOTMYECKON HAIPaBICHHOCTH, YMEHHsS PYKOBOICTBOBAaTbHCSI HMMHU B
MO3HABATEJIbHON, KOMMYHUKAaTUBHON M COLIMAJbHOW IMPAKTUKE, CHOCOOHOCTH U YMEHHUS
AKTHBHO MPOTUBOCTOSTH UJI€0JIOTUN XeMo(poOuu;

7. LleHHOCTH Hay4HOTO MTO3HAHUS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS
HAyKH U OOILECTBEHHOW MPAKTHKU;

NOHUMaHMs CrHeuupUKd XMMHUU KaK HayKd, OCO3HaHHs €€ poiu B (POPMHUPOBAHUHU
pPallMOHATBHOIO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO TpEACTaBIeHUs 00
OKPYKalIlleM MHpE Kak O €AWHCTBE NPHUPOABI M 4YEJIOBEKa, B INO3HAHWU IPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHHH TPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;
yOexAEHHOCTH B 0CO0OM 3HAUMMOCTHM XMMHHU JUIsI COBPEMEHHOW LMBWJIM3ALMU: B €€
TYMaHHUCTUYECKON HAIPaBJIEHHOCTH U BaKHOW POJIM B CO3/IaHUU HOBOM 0a3bl MaTepHalIbHOMN
KYJIBTYpBl, PEIICHUH TJI00aNbHBIX MPOOJEM YCTOMYMBOTO pa3BUTUSl YeJIOBEUECTBA —
CBIPbEBOM, DHEPTEeTUYCCKOHN, TMHUINEBOM M IKOJOTHYECKOW OE30MacHOCTH, B Pa3BUTUHU
MEUIUHBI, 00ECTIEYeHUH YCIOBUH YCIIEITHOTO TPY/AA U SKOJIOTMYECKH KOM(OPTHON KUZHU
Ka’KJIOro 4JIeHa O0IIeCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHs CYIIHOCTH METOJOB  ITO3HAHWI,



UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH MCIOJB30BaTh MOJydyaeMble 3HAHUS
JUISL aHalM3a W OOBSCHEHHs SIBJICHHHA OKPYKAIOIIEr0 MHpa W MPOUCXOIANINX B HEM
W3MEHCHUH; YMEHHS JellaTh 0OOCHOBaHHBIC 3aKITIOYCHUS HA OCHOBE HAYYHBIX (DAKTOB U
UMEIOUINXCS JAHHBIX C HENbIO MOTYYSHHs IOCTOBEPHBIX BHIBOJIOB;

— CHOCOOHOCTH CaMOCTOSITENTLHO MCTIOIh30BaTh XUMUYCCKUE 3HAHUS JIJIS PEIICHUS TPOOJIeM B
peaNbHBIX KU3HEHHBIX CUTYAIUSIX;

— UHTepeca K MO3HAHHIO U UCCIIeI0BATEIbCKON JesITeNIbHOCTH;

— TOTOBHOCTM U CIOCOOHOCTH K HENPEpPHIBHOMY OOpPa30BaHUIO M CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHMM 1O XUMHUHU B COOTBETCTBHUHM C >KM3HEHHBIMU
NOTPeOHOCTSMU;

— UHTepeca K 0COOCHHOCTSIM Tpy/ia B pa3IMUHBIX cepax npodecCHOoHaATbLHON ASSITENbHOCTH.

MeranpeaMeTHbIE PE3yIbTATHI
MeranpeameTHble pe3yabTaThl OCBOCHUS y4eOHOro npeamera «XUMHS» Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHMs BKIIIOYAIOT: 3HAYMMBbIE Ui (POPMHUPOBAHUS MHPOBO33PEHHS OOYUaIOIIMXCS
MEXIUCLUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEeHAY4YHbIE MOHATHS, OTpPa)KalollUe IeJOCTHOCTh
HAYYHOH KapTUHBI MUpPA U CHeNH(UKY METOIOB TIO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax
(MaTepusi, BEIIECTBO, SHEPrUs, SIBJICHUE, IPOLIECC, CUCTeMa, Hay4HbIM (akT, NPUHIMI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, T€OpHUs, HCCIEAOBaHNUE, HAOIIOACHUE, U3MEPEHNE, SKCIIEPUMEHT U JIp );
YHUBEpCaJbHblE YyueOHble JAEUCTBUS (IIO3HABATENIbHbIE, KOMMYHUKAaTHUBHbIC, DPETYJISATUBHBIE),
obecrieunBaromue (HopMuUpoBaHHE (YHKIIMOHATBHON TPAMOTHOCTH M COIMAIBHOW KOMITETCHIIUH
00yyaroIuxcst; CHOCOOHOCTh OOyYaroIUMXcs MCIOJIb30BaTh OCBOCHHbBIE MEKIAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHNS U YHUBEPCAJIbHbIE yueOHbIE IeHCTBUS B [I03HABATEIILHON U COLIUAIBHOMN
IPaKTUKE
MeramnpenmMeTHble  pe3yibTaThl  OTPAKAIOT ~ OBJAJCHHUE  YHHBEPCAIBHBIMH  y4EOHBIMHU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBHSIMU
OBnajieHne yHUBEpCaIbHBIMU YU€OHBIMU [T03HABATEIbHBIMU JIEHCTBUSAMU:
1. ba3oBbIMU JIOTHYECKUMU JIEHCTBUSIMHU:
— CcaMOCTOSTENbHO (OpPMYIUpPOBaTh U aKTyaJM3UpOBaTb NpoOJIEeMy, BCECTOPOHHE €€

paccMaTpuBaTh,
— OmIpeaciiaTb OCIU JACATCIbHOCTH, 3adaBas IIapaMETpbl W KPUTCPpHUU HUX HOOCTUIKCHUA,
COOTHOCHUTD PEC3YJbTaTbl ACATCIIBHOCTU C MOCTABJICHHLIMH LCIAMH, — HCIOJB30BaTh IPHU

OCBOCHHUH 3HAHWM MPUEMBI JJOTUYECKOIO0 MBILUICHUS — BBIACIATH XapaKTEpPHBIC IPU3HAKU
MOHATUIN M YCTaHABJIMBATh UX B3aHMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIINE ITOHATHUS IS
00BSICHEHUS OTAETbHBIX (PAKTOB U SBJICHUH;

— BbIOMpaTh OCHOBAHMSI U KPUTEPUU JJIs1 KJIACCU(PUKAIIMHU BEIIECTB U XUMUUYECKUX PEaKLnil;

—  YCTAaHaBJIMBATh IPUUMHHO-CIEACTBEHHBIE CBSA3U MEXY U3Y4aEMbIMU SIBJICHUSIMU;

— CTPOMTb JOTHYECKHE pacCyKIeHUs (MHAYKTUBHBIE, I1€TyKTUBHBIE, 110 aHAJIOTHH), BBIABIATD
3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMAaTPUBAEMBIX SIBJICHUSIX, (POPMYJINPOBATH BHIBOJIbI
Y 3aKJII0YCHUS;

— TPUMEHATH B MPOIECCE MO3HAHUS MCIOJIb3yeMble B XMMHUHM CHMBOJIMYECKHE (3HAKOBBIEC)
MOJIeH, MpeoOpa3oBbIBaTh MOJENIbHBIE NPEACTABICHUS — XMMHUYECKUN 3HaK (CHMBO)
JIIEMEHTa, XUMHUecKkass (opMyna, ypaBHEHHE XMMHYECKOH peakuuu — TMpH PELIeHUU
yueOHBIX TO3HABATENIbHBIX W TNPAKTUYECKUX 3aj[ad, NMPUMEHSATh Ha3BaHHBbIE MOJENbHBIE
NPEACTABIICHUS [UI BBIABICHHMS XapaKTEpPHBIX IPU3HAKOB M3Y4aeMbIX BEILIECTB U
XUMUYECKHUX PEAKINN;

2. ba3oBeIMH HCCIIEIOBATEIIHLCKUMH IEUCTBUSIMU:

— BJIaJIETh OCHOBAaMH METOJIOB HAYYHOI'O IMO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUH;

— (¢opMynupoBaTh IETW W 3aJa4dl KCCIEJAOBAaHHUSA, WCIOIb30BaTh IIOCTABICHHBIE W
CaMOCTOSITENIbHO CHOPMYITUPOBAHHBIE BOMPOCH B KAadyeCTBE WHCTPYMEHTA TO3HAHUS H
OCHOBBI I ()OPMHPOBAHUSI THUIIOTE3Bl MO TMPOBEPKE IMPABUILHOCTH BBICKA3hIBAEMBIX
CYKJICHUH;

— BIIQJIETh HABBIKAMH CAMOCTOSITEILHOTO TUIAHUPOBAHMUSI W TPOBEIACHUS YUYCHHUYECKHUX
OKCTIIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHHWS HAOIIOJaTh 3a XOJOM  IpoIliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €0 Pe3ynabTaT, (hopMynrpoBaTh 000OIIEHUS M BBIBOJBI



OTHOCHUTEJIBHO JIOCTOBEPHOCTH PpE3yJIbTaTOB HCCIEAO0BAaHUS, COCTABIAThH OOOCHOBAHHBIN
0TYET O MpoAETaHHOH padoTe;

npuoOpeTaTh ONBIT YYEHHYECKOH HCCIIEOBAaTeNIbCKOM W TMPOEKTHOH JesITeIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTb K CaMOCTOSITEJIbHOMY ITOMCKY METOJOB PEIIECHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJ0B ITO3HAHUS;

3. [Ipuémamu paboThI ¢ HHGOPMAITHEH:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(OpMAINK (HAyYHO-TIOMYJISIpHAs TUTepaTypa
XUMHUYECKOTO COJIEP’KaHMs, CIIPaBOYHbIE MOCOOMs, pecypchl VHTepHeTa), aHaIM3UpOBaTh
UHGOPMALIMIO PA3JIMYHBIX BUAOB U (OPM MpPEACTaBICHUS, KPUTHYECKU OLIEHUBATh €&
JIOCTOBEPHOCTH U HEMPOTUBOPEUYHUBOCTD; (HOPMYIHPOBATH 3aIIPOCHI U IPUMEHATH Pa3IUUHbIC
METO/bI IPU MOUCKE U 0TOOpe HHPOPMALIUU, HEOOXOIMMOM JIsl BBIIIOJHEHUS Y4eOHBIX 3a1a4
ONpeAENIEHHOTO THIIA;

npuoOpeTaTh OMNBIT MCIOJIb30BAaHUS HH(YOPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHH MU
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIBHYIO (OpPMY IpelncTaBlieHUs] WHPOpPMALUU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U T 11 ),

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPU pabOTe C XUMUUECKON MH(OpMAIHEH:
IPUMEHSATh MEKIpeAMETHbIE ((PU3nYecKre U MaTeMaTHIeCKUEe) 3HAKU U CUMBOJIBL, (DOPMYJIbL,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCIOJb30BaTh U NIPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISIIHOCTH

4. OsnaneHue YHUBEPCAIbHBIMU  KOMMYHUKATUBHBIMU JIEHCTBUSAMU:

3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYX/JaeMOW TeMbl B XOJ€ AHajora W/WIN JUCKYCCUH,
BBICKa3bIBaTh MJIEH, (HOPMYyIUpPOBaTh CBOM IPEIIOKEHUS OTHOCHUTEIBHO BBIIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INpPE3EHTalMel pe3yJabTaToB I103HABATEIbHOM JEATENbHOCTH, HMOIYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU HPU BBIIOJHEHUH XMMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH PabOTHI MO HCCIICAOBAHUIO CBOWMCTB HM3YYaE€MBIX BEIIECTB,
peanu3anuy yyeOHOro npoekra u (popMyaupoBaTh BBIBOJBI 10 pe3yabTaTaM MPOBEIEHHBIX
MCCJIEIOBAaHUM MTyTEM COTJIACOBAHMSI MO3ULIUHI B X0J€ 00CYX/IeHUs 1 0OMeHa MHEHUSIMU

5. OBnajzieHne yHUBEPCATbHBIMH PETYISATUBHBIMU JEHCTBUSAMU:

CaMOCTOSITENIbHO TUIAHUPOBAaTh W OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JESTEIBHOCTD,
onpezenss e€ Uenu U 3a7a4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh
npejiaraeMblii aIrOpUTM JAEHCTBHM MPH BHIMOJIHEHUH YUeOHBIX M MCCIIEI0BATEIbCKHX 3a/1a4,
BbIOMpaTh Hanbosee H3P(HEeKTUBHBIN CITOCOO UX PElIeHUs C YUETOM MOTYyYEHUS! HOBBIX 3HAHHUM
0 BEILLECTBAX U XMMHUYECKUX PEAKLIHX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH AESITEIbHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

[IpenMeTHBIE PE3YIBTATHI

B kypce n3yuenns xumun B 10 kitacce yueHUK HAy4UTCS:
XapaKTepu30BaTh OCHOBHBIEC METO bl TO3HAHMUS: HAOII0IEHUE, U3MEPEHUE, IKCIICPUMEHT;
OIHCHIBATh CBOIMCTBA TBEP/BIX, KHJKHUX, TaA3000pa3HbIX BELIECTB, BHICISS UX CYILIECTBEHHbIE
IPU3HAKU;
Ha3bIBaTh OpraHMYECKHE BEIIEeCTBA MO0 UX (OopMyJie: MeTaH, ITaH, 3TUJIEH, METaHOJ, 3TaHOJI,
[JIMLEPUH, YKCYCHAsl KUCIOTa, aMUHOYKCYCHAasl KUCJIOTa, CTEAPUHOBAsI KUCIIOTA, OJEMHOBAS
KHCJIOTA, TII0K033;
OLICHMBATh BIUSHUE XUMHUECKOI0 3arps3HEHMS OKPYXKAIOIIeH CpeJibl Ha OPraHu3M YellOBEKa;
rpaMOTHO 00OpalaThCs C BEIeCTBAMU B IOBCETHEBHOM JKU3HU
OIPEAEIATh BO3MOXHOCTD ITPOTEKAHNS pEaKLUi HEKOTOPBIX MIPEICTAaBUTENEH OPraHUYECKUX
BELIECTB C KMCIOPOJI0M, BOJOPOIOM, METAINIAMU, OCHOBAaHUSIMH, TaJIOT€HAMH;
HCIIOJIb30BaTh NMPUOOPETEHHbIE KIIIOUEBbIE KOMIETEHIIMH IPHU BBINOJIHEHUHM MPOEKTOB M
yueOHO-UCCIIEeIOBATENIbCKUX 3a7ad MO0 M3YyYEHHUI0 CBOMCTB, CHOCOOOB TOMYy4YEHHUS U
pacrno3HaBaHMsI BEILIECTB;



00BEKTUBHO OLCHHUBATH I/IH(bOpMaHI/IIO 0 BCHIECTBAX U XUMHUUYCCKUX IPOLECCaAX;

B kypce n3yuenus xumuu B 10 k1acce y4eHUK MOIYYUT BO3MOKHOCTh HAYUUThCS:

® OCYHCCTBIIATH CaMOCTOSTEIbHEIM IIOUCK XHUMHYECKOM I/IH(bOpMaI_[I/II/I C HCIIOJIb30BAaHHECM

pa3IMYHBIX HCTOYHUKOB (CIPAaBOYHBIX, HAYYHBIX M HAYYHO-TIOMYJISPHBIX H3IAHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHETa); HCIONB30BaTh KOMIBIOTEPHBIE
TEXHOJIOTUH JUIsi 00pabOTKHM M Tepenadn WHGOPMAIMKA U €€ TPEJCTABICHHUS B Pa3JIMYHBIX
dbopmax;

® TIOHMMATh TJIOOATBHBIC TPOOJIEMBI, CTOSIIMX IMEPEl YEIOBEYSCTBOM: DKOJOTUYCCKUX,

OHEPICTUYCCKNX U CBIPHEBBIX;

KPUTHYECKH OTHOCUTBHCS K TICEBAOHAYy4YyHOW HH(pOpMaluu, HeT0OPOCOBECTHOW pekiiaMe B

CpelCcTBaX MaccoBOM nHpopmanuy;

® (OCO3HaBaTb 3HAYCHUC TCOPCTUUCCKHUX 3HAHUI 110 XMMHHU JUIA HpaKTI/I‘ICCKOI\/JI JACATCIIbHOCTH

YCIO0BCKaA.

B kypce u3yuenus xumuu B 11 kacce yueHUK HaAy4YMTCs:

Ha3bIBATH I/I3y‘IeHHI)I€ BCIICCTBA 110 «TpHBH&JIBHOﬁ» NN MC)KHYHapOHHOﬁ HOMeHKJIaType;
ONPEACNIATh: BaJIGHTHOCTh U CTENIEHb OKUCJIECHUS] XUMUYECKUX AJIEMEHTOB, TUIT XUMHUYECKON
CBSI3U B COCJIMHECHMSX, 3apsi]l HOHA, XapaKTep CpPebl B BOJHBIX PACTBOPAX HEOPTAaHUYECKHUX
COCIUMHCHUAX, OKHCIIUTECIIb U BOCCTAHOBUTCIIb,

XapaKTepPU30BaTh: JJIEMEHTHl MaJbIX IMEpUOAOB MO uX moyiokeHuto B IICXD; obmume
XMMHYECKHE CBOMCTBA METAJJIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COCIMHECHU;

OOBSCHATH: 3aBUCIMOCTBH CBOMCTB BEIIECTB OT X COCTAaBA M CTPOCHHS; TPUPOTY XUMUYECKOM
CBs3M (MOHHOW, KOBAJCHTHOH, METaNIMYEeCKOi), 3aBUCUMOCTh CKOPOCTH XHMHUYECKOMN
peaKHI/II/I U ITOJIOKCHUA XUMHUYCCKOT O paBHOBeCI/ISI oT paBJ'II/ILIHI)IX q)aKT OpOB;

MPOBOJAUTH CaMOCTOSTEIbHBIA MOMCK XUMHUYECKOW HHQPOpPMAIMK C HCIOIb30BAaHHEM
Pa3IMYHBIX UCTOYHUKOB;

B kypce n3ydenust xumuu B 11 knacce yueHUK MOJYYHT BO3MOKHOCTh HAYYUTHCH:

OOBSICHATH XUMUYECKUX SBJICHUN, TPOUCXOASIIUE B IPUPOJE, OBITY, HAa IPOU3BOJICTBE;
HKOJIOTUYECKU IPAMOTHOMY IIOBEICHHUIO B OKPYKAIOIIEH Cpene;

OLICHKE BJIMSHUSA XUMHUUYECKOTI'0 3arpsA3HEHUS OKPYKAIOIICH Cpeibl HA OPraHU3M YEJIOBEKa U
JpYTUe )KUBbIE OPTAHU3MBI.



Tematuueckoe IIJIaHUPOBAHUEC

KonudecTBo yacoB Ha U3y4eHHE pa3zeiia OnexTpoHHble | BHyTpunpeame
No Haumenos i
(tmudpoBsIe) THBIA MOJIYJTb
No aHue
oOpasoBarenbH
/Il | pasjienoB u lpakruueckn | pecypehi
TeM Beero KonTtponbubie e paGoThI
[IporpamMm paboTsl
bl
10 knacc
1. | Tema Ne 1. 30 2 http://him.1sept
Opranunyec ember.ru/
Kast XUMUS
2. | Tema No 2. 4 http://www.che
XuMus u mnet.ru/
KHU3Hb
11 xmacc
3. | Tema 1. 3 http://college.r
Ctpoenue u/himiya/
aroma.
4. | Tema 2. 14 1 1 http://him-
Ctpoenue school.ru/
BeIIeCTBa
5. | Tema 3. 8 http://him-
XUMUYECKH school.ru/
€ peakuuu
6. | Tema4. 9 1 1 http://school-
BemecrtBa u collection.edu.r
ux u/
CBONCTBA.




[ToypodHOe TTaHHpOBaHUE
10 xmacc



No Tema ypoka JononuurensHpie
CBCACHU
Tema Ne 1. Oprannyeckasi xumus (30 yacos)

1 [TpeaMeT opraHuuecKor XUMHU

2 Teopus cTpoeHHsI OpraHMYECKUX COCTUHEHHI
A.M.bytneposa.

3 N3omepus

4 Krnaccudukanust opraHMuecKux COSTUHCHHIA.

5 Homenkarypa opraHmuecKkux COeMHEHU.

6 Knaccudukanusi XaMUUECKHX PEakIiii B OPraHMIeCKOM
XHUMMH, UX OCOOCHHOCTH.

7 AJKaHbl, 0COOCHHOCTH CTPOCHHUSI U CBOICTBA.

8 AJKeHbl, 0COOEHHOCTH CTPOEHHUS U CBOMCTBA.

9 Jlnensl U Kayuyyku, 0COOEHHOCTH CTPOSHUS M CBOMCTBA.

10 | AnkuHbI, 0COOCHHOCTH CTPOCHUS M CBOMCTBA.

11 | ApeHnbl, 0cOOEHHOCTH CTPOCHHMS U CBOWCTBA.

12 | TIpupo/HbIC HCTOYHHKH YTIICBOJOPOJIOB.

13 | IToaroToBka K KOHTPOJLHOU paboTe.

14 | KonrposubHas pabota Ne 1 «YTIIeBOIOPOIBIY.

15 | AHan3 KOHTPOJILHOM PabOTHI.

16 | Ciupthl, 0COOCHHOCTH CTPOCHHSI M CBOMCTBA.

17 | deHoIBI, 0COOCHHOCTH CTPOCHHSI U CBOWCTRBA.

18 | Anbaerupl, 0COOCHHOCTH CTPOCHUS U CBOMCTBA.

19 | KapOoHOBBIE KHCIOTHI, 0COOCHHOCTH CTPOCHUS U
CBOMCTBA.

20 | Cnoxubie 3(hUpbl, 0COOEHHOCTH CTPOEHHSI U CBOMCTBA.
Kupsl.

21 | VrieBogpl, X KiaacCH(PUKAIUS, 0COOCHHOCTH CTPOCHHSI
Y CBOMCTBA.

22 | AMuHBI, 0COOEHHOCTH CTPOCHHUS M CBOWCTBA. AHUIIHH.

23 | AMHUHOKHCJIOTBI, 0COOCHHOCTH CTPOCHHUS M CBOMCTBA.

24 | benku, 0COOEHHOCTH CTPOCHHUS M CBOWCTBA.

25 | TImacTMacchl U BOJIOKHA, KJIaCCH(UKAIMS U CBOWCTBA.

26 | 'eHeTnuecKas CBS3b MEXKIy KJIaCCaMU OPTaHUYECKUX
COEIMHECHUM.

27 | TloaroroBKa K KOHTPOJIbHOM paboTe.

28 | KonTposbHas padota Ne 2. "Kucnopoacoaepxarine
OpraHn4ecKkue Benecrna'

29 | TIpakTrueckas pabora «VaeHTH(OUKAIMS OPraHUIECKUX
COCTUHEHUINY.

30 | TIpakTHueckas pabora «Pacrmo3HaBaHue MIACTMACC U

BOJIOKOH).

Tema Ne 2. Xumus u :ku3nb (4 yaca)

31 | ®epMeHTHI.
32 | ButaMHHBI
33 | T'opMOHBI.
34

JlekapcTBa U cpeicTBa TUTUEHBI.

11 ximacc




Tema ypoka

JOITIOJIHUTCIIbHBIC
CBCACHUA

Tema 1. Ctpoenue aroma. (3 yaca)

1 ATOM — CIJI0)KHAs 4aCTHIIA.

2 [lepuonuueckuit 3akoH u Ilepuogmyeckas
cucteMa xumudeckux sjemeHToB JI.M.MeHnneneeBa u
CTPOCHHE aToMa

3 [Iepuomnueckuit 3axkoH u  Ilepuonmueckas
cucrema xuMmMuueckux snemeHtoB [[.M.Mengeneea u
CTPOCHHE aToMa

Tema 2. Ctpoenue BemecTna. (14 yacon)

4 HNonnast XuMu4ecKkas CBs3b.

5 KoBanenTHast xumudeckast CBs3b.

6 Meraunueckasi XUMHUYECKas CBS3b.

7 BonoponHas xumuaeckast CBS3b.

8 Pewmenue 3amau

9 [Tommumepsr

10 I"a3000pa3zHoe coCTOSIHME BEIIECTBA

11 [TpakTuueckas padotal.llonmyuenue,codupanue u
pacro3HaBaHUE ra3oB.

12 JKunkoe coctosgHue BelecTna.

13 TBepioe COCTOSIHUE BENIECTBA

14 JlucniepcHbIe CUCTEMBI U PACTBOPHI.

15 CocraB BemectBa. CMecH.

16 O060011IeH1E 3HAHUN 10 TEME

17 Koutponbuast padora 1 mo teme «CtpoeHue
BEIICCTBA»

Tema 3. Xumnueckue peakuuu. (8 yacon)

18 Knaccudukanms XuMH4ecKux peakifuil.

19 Knaccugukaius XuMHUECKUX peaklnil.

20 CKOPOCTh XUMHUYECKHX PEaKINH.

21 Ob6parumocThb XUMHYECKHUX peaxiui.
XHWMHUYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEIIECHUSI.

22 Ponb BOJbI B XMMHUECKOH peakInu.

23 I'maponus

24 OKHCITUTEITEHO-BOCCTAHOBUTEIIHHBIC
peaKIuu. INEKTPOIIN3

25 DIIEKTPOIU3

Tema 4. BemiecTBa u ux cBoiicrna. (9 yacon)

26 Knaccudukanms Bemects. MeTasl.

27 Hemeramibl.

28 KucnoTsl oprannueckue u HEOpraHU4ecKue.

29 OcHOBaHMsI OpraHU4eCKHe U HEOPraHUYECKHUE.

30 Conu.

31 ['eHeTnyeckass  CB3b  MEXKIYy  KJaccaMmu
OpPTaHMYECKUX ¥ HEOPTaHMYECKHUX BEIIECCTB.

32 OO06oOmIeHre W pelieHue 3amad [0 TeMe
«BemecTBa 1 UX CBOMCTBAY.

33 KonTponbrast padbora Ne2 mo teme «BemecTBa u

WX CBOMCTBa.
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[Ipaktuueckass pabora Ne 2. Pemenne
SKCIICPUMCHTAJIbHBIX 3aaa4y Ha I/II[eHTI/I(bI/IKaI_II/IIO
HEOPraHMYECKUX U OPraHMYECKUX COCIMHEHMI.

yLIC6HO'MeTOI[I/I‘—ICCKO€ oOecrieueHue

- yuebnuk: O.C.I'abpuensn, N.I'. Octpoymos, C.A. Cnaakos Xumus. 10 kmace, AO

«U3marensctBo [IpocBemenuey, 2021

yueonuk: O.C.I'abpuensn, U.I'. Octpoymos, C.A. CragkoB Xumus. 11 xmace, AO

«U3marensctBo [IpocBemenuey, 2021

HNuTepHer pecypchbl M MYJbTUMeAUIHbIE MPOAYKTHI, UCNOJIb3yeMble NMPHU
peajqu3anuu padoyeii mporpaMmmbI:

JIHEBHHK.pY — IIKOJIbHAS COLHaIbHas ceTh: dnevnik.ru

Caiit «IlepBoe ceHTsOps»: 1september.ru

Caiit ¢ectuBans negarornyeckux uaen «OTKPBITHIN ypOK»:
festival.1september.ru

OO0pa3zoBarenbHBIA TOPTaT MO# YHUBEpCHUTET: WWW.MOI-universitet.ru

CaiiT @efepabHOTO HHCTUTYTA TEIarOrMYECKUX u3MepeHuii: Www.fipi.ru
MunuctepctBo oOpa3oBanus P®: http://www.ed.gov.ru/ ; http://www.edu.ru
TectupoBanue online: 5 — 11 kmaccer:  http://www.kokch.kts.ru/cdo

CeTb TBOpUECKUX yuuTenei: http://www.it-n.ru/

Hosrle TexHooruu B oopaszoBanuu: http://edu.secna.ru/main

[TyreBoauTens «B Mupe Hayku» I MIKOJIBHUKOB: http://www.uic.ssu.samara.ru
Merasunukinoneaus Kupuia u Medoaus: http://mega.km.ru

Caiitel «QHIMKIONIEANI»: http://www.rubricon.ru/;
http://www.encyclopedia.ru

CaiT 1t caMo00Opa3oBaHus ¥ OH-JAiH TecTupoBanus: http://uztest.ru/
Hexommepueckuii 00pa3oBaTeIbHbIN MpoeKT «EcTecTBO3HAHKEY:!
http://www.nscience.ru/

Xumnueckas samuknoneaus «XUMUK.PY» http://www.xumuk.ru/

WNutepHeT-yueoHnk «OcHOBBI XuMuu» http://www.hemi.nsu.ru/@
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