


MNOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo XMMHUHU Ha ypOBHE cpeaHero odmiero oOpa3oBaHMs pa3padoTaHa HAa OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @enepanumny,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS (eaepalbHON 00pa30BaTEIbEHON MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POII COO), mnpencraBieHHBIX B DenepaibHOM TOCYJapCTBEHHOM
obpaszoBatensHOM cTangapte COO, ¢ yuérom Konuenmum mnpernonaBaHus y4eOHOTO NpeaMera
«Xumusa» B oOpa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu, pealnu3yrolUuX OCHOBHbBIE
o0Opa3oBaTeNnbHble NMPOTrPaMMbI, U OCHOBHBIX MNOJOXKeHUN «CTpaTeruu pa3BUTHUS BOCIUTAHUS B
Poccutiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsbkenue IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOJX0/I0B K pa3pabOTKe MPOTrpaMMBbl [0 XUMHH, K ONPEEICHUIO 00IIeH cTpaTeruu
00y4eHHs, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIUXCS CPEICTBAMH YYEOHOTO MpeaMeTa «XUMUS IS
10 xmacca Ha 0a30BOM YypOBHE COCTaBWJIM KOHIENTyaidbHble moioxkenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIed, COJepKaHus, pe3yabTaToB 00y4YeHUs U TpeOOBaHUU K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe  oOpa3oBaHME,  IOJIy4aeMO€  BBIIYCKHMKaMH  001ieo0pa3oBaTeabHOM
OpraHM3alH, SBJISETCS HEOTHEMIIEMON 4acThi0 UX 00pa30BaHHOCTH. OHO CIYXUT 3aBEPILIAIOLIIM
ATAriOM pealu3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM yPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIITUX
L[EJIOCTHOM CHCTEME XHMMHUYECKOro O00pa30BaHMsS. DTH IEHHOCTH KacaroTcsl MO3HAHHUS 3aKOHOB
npuposl, (GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIBTYphI YEIOBEKA, a TAKKE HKOJIOTUICCKU
00OCHOBAHHOTO OTHOIICHHS K CBOEMY 3[I0POBBIO M MPUPOIHOH cpeze. Peanm3yercss xummueckoe
o0Opa3oBaHHe OOY4YaIOIIMXCS HAa ypOBHE CpelHEro oOuiero odpa3oBaHUs CPEACTBAMH Y4eOHOTO
npenMera «XUMHUS», COJEpKaHUE U MOCTPOSHUE KOTOPOTO OMPEEIICHBI B IPOrpaMMe M0 XUMHUH C
yuéToM cnenn(UKH HAyKH XUMHH, €€ 3HAUCHHs B MMO3HAHUH MPHUPOJBI U B MATEPUATBHON KU3HH
o0miecTBa, a Takke C y4€TOM OOIMX M[eled W MPHUHIUIOB, XaPaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeiHero obiero oopasosanus B Poccuiickoit denepanuu.

XUMHs KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MrpaeT ocoOyi0 poJib B COBPEMEHHOMH
[IMBWIIN3ALMU, B CO3JIaHMM HOBOW 0a3bl MaTepHabHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJ B
(hopMHpOBaHNE PALMOHATIBHOTO HAYYHOTO MBIIIJIEHMS], B CO3/IaHUE LIEJIOCTHOTO NPEACTaBIECHUS 00
OKpY’KaloIlleM MHpe Kak O €IMHCTBE MPUPOJBI M YeloBeKa, KOTopoe (opMupyercs B XUMHUHU Ha
OCHOBE IMOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEro MHPa, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHUEM BEIIECTB, MX CBOWCTBAMH U BO3MOXHBIMH 00JIaCTSIMHU IIPUMEHEHUSI.

TecHo B3aMMOAEWCTBYS C JPYTMMH €CTECTBEHHBIMH HayKaMH, XMMHUsS CTajla HEOThEMIIEMOM
YaCThI0 MUPOBOM KYyJBTYpPbI, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO TPY/Aa U KU3HU KaXJI0T0 YjeHa
obmectBa. CoBpeMeHHass XMMMs Kak Hayka CO3WJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHH
HarpaBJIeHa Ha PEHIeHUE TI00ATBHBIX TPO0IEM YCTOHYNBOTO pa3BUTHUS YEIOBEYECTBA — CHIPHEBOIA,
HHEPIreTUIECKOH, MUIIEBOM, IKOJIOTHYECKONH 0€30MaCHOCTH M OXPaHBI 3T0POBBSI.

B cootBercTBUM € OOmMMMHM LENSIMH M HOPUHIMIIAMU CpelHero oouiero oOpa3oBaHUs
cogepkanue mnpeamera «Xumus» (10 kmacc, 6a30BbIil ypoBeHb M3YYEHHS) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYIBTYPHYIO IIOATOTOBKY OOYYAOIINXCS, HEOOXOMUMYI0 UM IS
BBIPAOOTKH MHPOBO33PEHYECKAX OPHEHTHPOB, YCIICNTHOTO BKIIOYCHHS B JKU3Hb COLMYMA,
MIPOAOIDKEHHs 00pa30BaHUs B pa3IMUHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEJICTBEHHO C XMMHUEH.

CocraBisiomuMu mpeamera «XuMHs» sBIseTcst 6a30Bbli Kypc — «Opranudeckas XuMUs»,
OCHOBHBIM KOMITOHEHTOM COJIEp)KaHUsI KOTOPOTO SIBIISTIOTCS OCHOBBI 0a30BOWM HAyKH: CHUCTEMa
3HaHUM 10 OpraHnyeckod xuMuu. DopmMupoBaHHE AAHHOW CHUCTEMBl 3HAHWW NPU H3YYECHHH
npeaMmera o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEr0 MHOrooOpasusi BELIECTB HAa OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.



CrpykTypa copepkanus Kypca — «Opranuueckass XUMus» copMupoBaHa B IporpamMmMe Io
XMMHAU Ha OCHOBE CHCTEMHOIO MOJXOAa K H3Y4eHHUIO0 y4eOHOro Mmartepuasia M 0O0yCIIOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUI Ha OINpPENEIEHHBIX TEOPETHUECKUX YPOBHX. Tak,
B Kypce€ OpPraHM4eCKOM XMUMHUH BEIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCUYECKOW TeOopuu
CTPOCHMSI OPraHMYECKHX COCIMHEHUH, a TAKKE Ha YPOBHE CTEPEOXMMHYECKUX M IJICKTPOHHBIX
NPEJCTaBICHUN O CTpoeHWH BemecTB. CBeneHusi 00 M3ydaeMbIX B Kypce BEIIECTBAX JAIOTCS B
Pa3BUTHUHU — OT YIJIEBOAOPOJIOB JI0 CJIOKHBIX OMOJIOrMYE€CKH aKTUBHBIX COEAMHEHUH.

Ilon HOBBIM yrioOM 3peHHs B IpeaMere «XuMus» 0a30BOr0 YpOBHS pPaccMaTpHUBAETCS
U3yYEHHBIH Ha YpOBHE OCHOBHOIO 0O0LIero o0pa3oBaHMs TEOPETHYECKHM Marepuan u
(aKTOJIOTHUECKUE CBEJCHUS O BEUIECTBAX U XUMUYECKOW PEAKIINH.

Enunas cucrema 3HaHMM O BaKHEWINMX BELIECTBAX, UX COCTABE, CTPOCHHUM, CBOWCTBAxX U
IIPUMEHEHHH, a TAKXKE O XMMHYECKHX PEaKLUAX, UX CYIIHOCTU M 3aKOHOMEPHOCTSIX MPOTCKAHUS
JomnonHserca B Kypcax 10 kimacca aneMeHTaMu CONEP)KaHUS, UMEIOIUMU KYJIBTYPOJIOTHYECKUN 1
MPUKIIAIHON XapakTep. DTH 3HAHUSA CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMHHU C JIPYTUMHU
HayKaMH, PACKpBIBAIOT €€ pOJIb B IIO3HABATEIBHOM M IPAKTUYECKOM IEATEIBHOCTH 4YEJIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBOKEHUS K MPOLIECCY TBOPUECTBA B 0OJACTH TEOPUH U MPAKTHUYECKUX
IPUIIOKEHUH XHMHUM, MOMOTAIOT BBITYCKHUKY OPHEHTHUPOBATbCS B OOIIECTBEHHO M JIMYHOCTHO
3HaYMMbIX MpoOJeMax, CBS3aHHBIX C XHMMHUEH, KPUTUYECKM OCMBICIMBATh HH(pOpMaLUI0 U
MPUMEHTh €€ JUIsl MOIOJHEHUS 3HAHUM, PELICHUS] MHTEJUIEKTYaJbHBIX U 3KCIEPHUMEHTAIbHbBIX
HCCIIEIOBATENbCKUX 3a7au. B 1ienom cogepxanue yueOHOro npeamera «XuMHs» JaHHOTO YPOBHS
U3yYEHUs] OPUEHTUPOBAHO Ha (POPMUPOBAHME Y OOYHAIOUIMXCS MHUPOBO33PEHUYECKOW OCHOBBI IS
MNOHUMaHMUs (PUIOCOPCKUX UAEH, TaKMX Kak: MaTepUallbHOE€ E€JUHCTBO HEOPraHUYecKoro Hu
OpPraHMYECKOT0 MHpa, OOYCJIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U CTPOCHUEM,
[I03HABAEMOCTb IPUPOAHBIX SIBICHUN IYTEM HKCIEPUMEHTA U PELIECHUS NPOTUBOPEUUM MEXKAY
HOBBIMM (DaKTaMU M TEOPETUYECKUMH MPEANOChUIKAMH, OCO3HAHUE DPOJIM XHMHUHU B PELICHUU
HKOJIOTUYECKUX Ipo0JieM, a Takke MNpolieM cOepeKeHHs SHEpreTHYeCKUX PpecypcoB, ChIphS,
CO3/1aHHS HOBBIX TEXHOJIOTUN U MaTepUaIOB.

B nnane perienust 3aj1ay BOCIIUTAHUSA, Pa3BUTHS U COLUAIN3AIMU 00YYaIOIINXCSl PUHSATHIE
IIPOrpaMMOil 0 XUMHMHM HOIXOJbl K OIPEAEICHUI0 COACPXKAHMS W TOCTPOEHUS IpeAMETa
peaycMaTpuBaloT (OPMUPOBAHME YHHMBEPCAJIBHBIX Y4YEOHBIX JeHCTBUM, HMermuX 0azoBoe
3HAYEHHE JJIs1 Pa3IMYHbIX BUJIOB JESITEIbHOCTU: pElIeHUs MpobieM, MoKCKa, aHanu3a U o0paboTKu
nH(popMaluy, HEOOXOAMMBIX Ul MPHOOPETEHUs OIbITa MPAKTHYECKOM M HCCIEeI0BATEIbCKOM
JEATEIBHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B [IO3HAHUU XUMHUH.

B mpakTuke mpenojaBaHus XUMHUH Kak Ha ypOBHE OCHOBHOI'O 00I11ero 00pa3oBaHus, Tak U Ha
YpOBHE CpeIHEro 0011ero 00pa30BaHus, TP ONPEAEIICHUH COIEPKATEIbHON XapaKTEePUCTHKH LieIeH
M3Y4YEeHUs TpEeJMEeTa HampaBiICHUEM IE€PBOCTENIEHHON 3HAUYMMOCTH TPAJULIUOHHO MpPU3HAETCS
¢dbopMHpOBaHHE OCHOB XHUMHUYECKOW HAyKM Kak oOO0JIACTM COBPEMEHHOIO €CTEeCTBO3HAHUS,
IIPAKTUYECKON NEATENBHOCTH YEJIOBEKAa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHMPOBOM KyJabTyphl. C
METOJIMYECKOM TOUKU 3pEHUS] TaKOW MOJIXOJ K ONpPEEICHUIO LieJe N3ydeHus mpeaMeTa sBiseTcs
BIIOJIHE OTPaBIaHHBIM.

CornacHo 1aHHOHN TOYKE 3pEHHUs ITIABHBIMU LENISIMU U3YyUSHHS TpeIMeTa « X UMHs» Ha 6a30BOM
ypoBHe (10 k11.) ABIsIOTCS:

e (opMHUpOBaHME CHCTEMBbl XMMUYECKMX 3HAaHMH Kak BaKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOM JIEKAT KIIIOYEBHIE IMOHSTHS,
(GyHIlaMEHTaJIbHbIE 3aKOHbl M TEOPUU XUMHUH, OCBOEHHE S3bIKa HAayKH, YCBOCHHE U
MOHUMAaHHUE CYIIHOCTH JOCTYINHBIX OOOOIIEHWI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHMUS;



e (opmupoBaHue W pa3BUTHE NPECTABICHUN O HAYYHBIX METOJaX IO3HAHHS BEIIECTB U
XUMHUYECKUX peaklnid, HEOOXOAUMBIX JJIs MPUOOPETEHHS] YMEHHUI OpUEHTUPOBATHCS B MUPE
BEUIECTB M XHUMUYECKUX SBJICHUN, HUMEIOUIMX MECTO B MPUPOJE, B MPAKTHUYECKOH U
MMOBCEAHEBHOM JXU3HU;

e pa3BUTHE YMEHUI U CIIOCOOOB JESATENbHOCTH, CBSI3aHHBIX ¢ HAOIIOJeHHEM U 00BsICHEHUEM
XUMHAYECKOTO OKCIEPUMEHTa, COONIIOJCHHEM IMpaBWi 0Oe30MacHoro oOpamieHus ¢
BEIIECTBAMH.

Hapsiny ¢ stum, conepskarenbHas XapakTepUCTHKa Ilelied U 3aJad M3Y4YeHHs IpeaMmeTa B
IporpaMMe o XMMHUHM YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMHU B
cucTeMe cpeaHero obmiero oopasoBanus. CerogHs B MpernofaBaHUM XMUMHHU B OOJIBIIEH CTEneHU
oTAAaETCs MPEANOYTEHUE MPAKTHUECKOW KOMIIOHEHTE COJepKaHus 00yueHMsl, OpUEHTHPOBAHHON Ha
MOATOTOBKY BBIITYCKHHUKA 00111€00pa30BaTEIbHON OpraHU3aluy, BIaICIoNIero He HabopoM 3HAHMIA,
a pyHKIIMOHAIBHON IrPaMOTHOCTBIO, TO €CTh CIOCOOAMH U YMEHUSIMU aKTUBHOTO MOJIy4Y€HHUs 3HaHUI
Y IPUMEHEHUS UX B PEATbHOM JKU3HHM ISl PEIICHUS TPAKTUYECKHX 3a7ad.

B cBs31 ¢ 3THM 1pH U3y4YEHUHU TpeaMeTa «XUMUsS JOMUHUPYIOIIee 3HaYeHue IpuoOpeTaroT
TaKue LeH U 33J1a4u, KaK:

ajanrtanus 00yJarolnuXcs K YCIOBUSAM JMHAMUYHO Pa3BHBAIOIIETOCS MHpa, (OPMUPOBAHKE
WHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHHIO, COTPYJHHYECTBY,
CaMOCTOSITEIFHOMY TPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX >KU3HCHHBIX CHTYAIHSIX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

(dbopMupoBaHHE Y 00YJAIOIIMXCS KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINUMN ), UMEIOIIIX
YHHUBEpCAJIbHOE 3HAYCHHE /IS PA3IMYHBIX BUJAOB JEATEIBHOCTH: PEUICHHS NpoOjeM, IOHCKa,
aHaim3a ¥ 00paboTku WHpOpMamuKu, HEOOXOMUMBIX JUISI MPHOOPETEHUS OIbITa ICATCILHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IMO3HAHUM XHUMHHU, a TaKkxkKe Uil OIEHKH C TMO3ULUN
HKOJIOTMUYECKOM 0€30IaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIECCOB HA OPraHU3M
YeJI0BEeKa U MPUPOIHYIO CPENY;

pa3BUTHE IO3HABATEIHHBIX HMHTEPECOB, WHTEIUIEKTYAJIBHBIX M TBOPUYECKUX CIIOCOOHOCTEH
o0yJaroImuxcs: CIIOCOOHOCTH CaMOCTOSITEIbHO MPHUOOpPETaTh HOBBIE 3HAHUS 1O XUMHHU B
COOTBETCTBUM C >KM3HEHHBIMHU TMOTPEOHOCTSMHU, HCIOJIH30BATh COBPEMEHHBbIE WH(MOPMAIMOHHBIE
TEXHOJIOTUH JUIS TOMCKAa M aHaJM3a Y4eOHOW M HAayYHO-TIOMYJISIPHON WH(POPMAIMKA XUMHUYECKOTO
COJICpIKAHUS;

(dbopMUpOBaHHE U Pa3BUTHE Yy OOYYAIOMIMXCS aCCOIMATUBHOTO U JIOTHUECKOTO MBIIUICHUS,
HaOJI0AaTeNbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXOMMBbI, B YaCTHOCTH,
MIPH TUTAHUPOBAHHHU U TIPOBEICHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Y 00ydJaronuxcsi yOeKkIEHHOCTH B TYMaHHCTUYECKON HAIIPAaBICHHOCTH XUMHH, €€
BOXHOM pONM B PEIIEHWH TJIO0ANBHBIX MPOoOJeM pPalUOHAIBHOTO MPUPOAOINOIB30BAHNUSA,
MIOTIOJIHEHUSI HHEPTeTUUYECKUX PECYpCOB M COXPaHEHHs] HPUPOAHOTO PABHOBECHs, OCO3HAHUS
HEOO0XOMMOCTH OEpEeKHOTO OTHOIIEHHS K TMPUPOJIE U CBOEMY 3JI0POBBIO, a TAKXKE MPUOOPETEHHS
OTIBITa WCIIOJIH30BAHUS TIOJYYSHHBIX 3HAHWUN I MPUHSATHS TPAMOTHBIX PEIICHUH B CHUTYAIHSX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHHUSIMH.

B yuyeOHnoMm mutane cpenHero oOmiero oOpa3oBaHUs IMpeaMeT «XHUMHUsS» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MpeIMETHOH o0nacTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee YnciIO 4YacoB, OTBEAEHHBIX U M3yYCHHS XWMHUH, Ha 0a30BOM YpPOBHE CpPEIHETO
obmiero oopazoBanus B 10 knacce, cocrapinsier 34 gaca (1 yac B Heeno).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKOl XUMHHU

[IpenMer opranmveckoil XUMHUU: €€ BO3HMKHOBEHUE, PA3BUTHE W 3HAUYECHUE B IMOJYYCHUU
HOBBIX BELIECTB U MaTepuasioB. Teopust cTpoeHus opraHndeckux coenquneHuii A. M. bytiieposa, eé
OCHOBHBIE TOJIOXKeHUsA. CTPYKTypHBIE (POPMYIIBI OPTaHUYECKUX BEIIeCTB. ['oMoiorus, u3omepus.
XuMudeckas CBSI3b B OpraHMUECKUX COCTUHEHUSIX — OJJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBienne o KiacCU(PUKAUU OPraHUYECKUX BellecTB. HoMeHKaTypa OpraHHYecKux
COEUMHEHMH (cHcTeMaTHYecKas) U TPUBUAIbHBIE HA3BAHUS BAKHEHIIMX IPEICTABUTENEH KJIaCCOB
OpPraHMYECKUX BEIIECTB.

DKCrepuMEHTANIbHBIE METOAbl M3Y4YeHMsI BEIIECTB M HMX MPEBPALECHUI: O03HAKOMIIEHUE C
o0Opa3naMu OpraHMYECKHUX BEUIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIMPOBAHHE MOJEKYJ
OpPraHUYECKUX BEIIECTB, HAOIIOACHNE U OMUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPALLICHHIO
OpPTaHUYECKUX BEUIECTB IPU HArpeBaHWU (TUIaBIICHHE, OOYTIIMBAHHUE U TOPEHHE).

YriaeBogopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUECKHH psn. MeTraH W 3TaH — MpocTelIIne
MPEJCTaBUTENN AJTKAHOB: (PU3MUECKUE W XUMHUYECKUE CBOMCTBA (PEaKIMK 3aMEIIECHUs U TOPEHHUS),
HaXO0XJIEHHUE B IPUPOJIE, IOIYUEHHE U IPUMEHEHUE.

AJKEeHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKUHN pPsiA. DTUIEH U IPONWIEH — NPOCTEHIINE
MPEJICTABUTENIM QJIKCHOB: (DU3MUECKHEe M XHMHUYECKHE CBOWCTBA (pEakuuu TUIPUPOBAHMUS,
raJIOr€HUPOBAHNUS, THIpaTallii, OKHCIEHUS U MOJIMMEPU3allin), IOJIy4€HNUE U IPUMEHEHUE.

Ankaguensl: OyramumeH-1,3 u MetwiOyramueH-1,3: cTpoeHHe, BaKHEHIINE XUMHYCCKHC
cBoiicTBa (peakius noiauMmepusanuu). [lonydenne CHHTETHUECKOTO KayuyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUSI, TOMOJIOTHYECKHUM psAll. AUETHIIEH — MPOCTEHIIIHI
MIPE/ICTaBUTENb AJKMHOB: COCTaB, CTpPOEHHUE, (U3NYECKHEe U XMMHUYECKHE CBOICTBa (peakuuu
TUIPUPOBaHUs, TaJOTEHUPOBAHUS, TUAPATALINH, TOPEHHUS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, (¢uU3NYECKME M XUMHUYECKUE CBOMCTBa (peakuuu
raJJOTeHUPOBAaHUS M HUTPOBAHMA), IOJyYeHHE U TpUMEHeHue. Jonyon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue c80UCMBA (PeaKyuu 2ar02eHUpOSanuUsl U HUMPOBAHUs), NoJyYeHue U
npumernenue.  ToxkcnyHOCTH  apeHOB. ['eHeTnueckas CBSI3b  MEXAY  YIJIEBOJOPOAAMH,
MIPUHAIEKANIUMU K Pa3JIUYHbIM KJI1acCaM.

[TpuponHble MCTOUHUKHU YrieBoJopoaoB. IIpuponaHblii ra3 M momyTHble He(TSAHBIE Ta3bl.
Hedtp u e€ npoucxoxaenue. CriocoObl nepepadoTku HeYTU: EPErOHKA, KPEKUHT (TEPMHUECKUMH,
KaTaJUTHYeCKuil), mupoaus. [IpoaykTsl nepepaboTku HePTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU
u B ObITy. KaMeHHBIH yronb U MpoayKThl €ro NepepadoTKH.

OKCIIEpUMEHTAIIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IMPEBPALLEHUI: O3HAKOMIIEHUE C
oOpa3uamMu IIacTMacc, KaydykoB U pe3uHbl, kojutekiuuu «Hedtb» m «Yromb», MoaenupoBaHue
MOJIEKYJT YTII€BOIOPOIOB U raJIOr€HONPOU3BOIHBIX, IPOBEICHNE NPAKTUYECKON pabOThl: MOTyYeHHE
STWJIEHA U U3yYEHHUE €T0 CBOMCTB.

Pacuéruble 3anaun.

Boruncnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO

BEIIIECTBA WY MIPOJIYKTA PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO M3 MCXOJIHBIX
BEILIECTB UJTU TTPOTYKTOB PEAKITUN).

Kucaopoacoaep:kamme oprannyeckue coeinHeHUs

[IpenenpHBIE OMHOATOMHBIE CHUPTHI. MeETaHON W DJTAaHON: CTpOeHHUe, (QUu3NYecKue Hu
XUMUYECKHE CBOWCTBA (peakluu C AKTUBHBIMH METaJVIaMH, TajJOT€HOBOJOPOJAMH, TOPEHHE),



npuMeHeHHne. BoropoiHble CBA3M MEXly MOJIEKYJIaMU CIMPTOB. JIeHCTBUE METaHOIA U 3TaHOJIA Ha
OpraHM3M YE€JIOBEKa.

MHOroaTOMHBIE CIIUPTHI. DTHUIICHTIMKOIb U TIIULEPUH: CTPOSHHE, PU3NUECKUE U XUMHUECKUE
CBOMCTBA (B3aMMOJICHCTBHE CO LIEJIOYHBIMU METAJUIAMH, KAU€CTBEHHAs! PeaKlis Ha MHOI0aTOMHbIE
cnupThl). JlelcTBUE HAa OpraHu3M uesioBeka. [IpuMeneHue riunepuHa u STUICHIJIMKOIS.

@deHoI: CTpOCHHE MOJIEKYJIbl, (U3NYECKHE U XMMUYECKHE CBOMcTBAa. TOKCHYHOCTH (peHoa.
[Tpumenenue peHona.

Anbnerupl U kemonwl. DopManbaerui, aleranbIerui: CTpoeHne, Gu3n4eckue U XuMU4ecKue
CBOWCTBA (pEakLMU OKMCIEHHS U BOCCTAHOBIJIEHHUS, KAuECTBEHHBbIE pEAKLUHU), IOJIYy4YCHUE MU
MIpUMEHEHHE.

OAHOOCHOBHBIE TIPEJENIbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHas M YKCYCHasi KHUCIJIOTBHI:
CTpoeHue, pU3NYEeCKue U XMMHUYECKHe CBOMCTBA (CBOICTBa, oOIIMe Ul Kilacca KUCIOT, peaKius
TepupUKaMK), MOoJydyeHHe | npuMeHeHue. CTeapuHOBass U OJEMHOBAas KHUCJIOTHI Kak
MPEJCTAaBUTENN BBICIINX KapOOHOBBIX KHUCIOT. Mblla KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT, UX
MOIOILIEE JCHCTBHE.

CrnoxHble 3(Upbl Kak MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['MIponn3 cioxXHBIX 3(QHUpPOB.
Kupsl. I'maponus xupos. IIpumenenue xupoB. bruonorunyeckas posib KUPOB.

VYraeBopsl: cocTaB, Kiaccu(UKalus yriaeBoJoB (MOHO-, IU- U Mojucaxapuibl). [roko3a —
MPOCTEHIINA MOHOCAXapua: OCOOEHHOCTH CTPOEHHS MOJIEKYINbl, (PU3MYECKHE U XUMUYECKUE
cBoiicTBa (B3aumogzeiicTBue ¢ ruapokcuaoM meau(ll), okucnenne aMMuadHbIM pacTBOPOM OKCHJIa
cepeopa(l), BoccTaHoBieHHE, OpOKCHHE TJIIOKO3bI), HAXOXJIECHHE B IPUPOJE, NPUMCHCHHE,
6uosiornyeckas posib. otocunres. Ppykro3a Kak U30Mep IIIIOKO3bI.

Kpaxman u nemiono3a kak OpupojHble nosumepbl. CTpoeHHe Kpaxmaja M LEJUIIOJIO03BI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs PeakLus ¢ HOJIOM).

OKCIIepUMEHTAJIbHbIE METOJbl H3YYEHHMs BELIECTB W HUX NPEBpallCHUH: MpOBEIEHUE,
HaOJI0ICHNE U OMMCAaHUE IEMOHCTPALMOHHBIX ONBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbBIE PEAKLIUU
OJIHOATOMHBIX CHHUPTOB (OKHCIeHHE »dTaHojda okcugoMm Meau(ll)), MHOroaTOMHBIX CHUPTOB
(B3auMmopelictBue rmuepuHa ¢ ruapokcuaoM menu(ll)), ampaernnoB (okuciieHHe aMMHAYHBIM
pactBopoMm okcuga cepedpa(l) u ruapoxcunom memu(ll), B3auMoneicTBre Kpaxmanga ¢ HOIOM),
MIPOBE/IEHUE NMPAKTHUECKONW PabOThI: CBOMCTBA pacTBOPa YKCYCHOW KHUCIIOTHI.

Pacy€rnble 3anaun.

Boruncnenus no ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WJIU NMPOYKTa PEAKLIUHU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX
BEIIECTB WM MPOJYKTOB PEAKLIUH).

A3zoTconepikaliye opraHn4eckie CoeIMHEHusI.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHuyeckue coeAruHeHus. OU3ndyeckrue U XUMUYECKHe
CBOWCTBa aMUHOKHUCIIOT (Ha mpuMepe rniuHa). buonornyeckoe 3HadyeHne aMuHOKHCIOT. [lenTusl.

benku Kak OpUPOIHBIE BBICOKOMOJIEKYNISIpDHbIE coequHeHus. [lepBuuHas, BTOpUYHas |
TpeTHYHasi CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBAa O€NKOB: THIPOJU3, JeHaTypalus,
KaueCTBEHHbIE PEAKIIMH Ha OENKHU.

DKcIepUMEHTAJIbHbBIE METOJIbl M3YYEHHUs BEIIEeCTB M MX INpEeBpalleHuid: HaOIroJeHue H
OIMCaHKE JIEMOHCTPALMOHHBIX OMBITOB: JIEHATYypalusi OEJIKOB MPU HArpEeBaHHUHM, IIBETHBIE PEaKIUH
O€eJKOB.

BbicokomoiekyisipHble coeJUHEeHUs

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI: MOHOMEp, MOJIUMEp,
CTPYKTYpPHO€ 3BEHO, CTEIIEHb NOJUMEPU3ALINH, CPEIHAS MOJIEKYJIsApHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJIPHBIX COETUHEHUH — MOJIMMEPU3alUs U OJUKOHICHC Al



DKCrepUMEHTAIbHBIE METObl HM3Y4YEHMs] BEIIECTB M HMX IPEBpallleHUH: O03HAKOMIIEHHE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaYUyKOB.

MexnpeaMeTHbIE CBS3U.

Peanuzanust MeXnpeIMETHBIX CBA3€Wd MPHU M3y4EHUU opraHuyeckorl xumuu B 10 kiacce
OCYILIECTBIISIETCS Yepe3 UCIOJIb30BAHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MMOHSATHH, TaK ¥ TOHITUH,
SIBJIAIOILMXCS] CHCTEMHBIMHM ISl OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOm1re ecTeCTBEHHO-HAyYHbIE MMOHATHS: SBJICHUE, HAYYHBINA (haKT, THIIOTE3a, 3aKOH, TEOPHS,
aHallu3, CHUHTE3, Kiaccuukaius, MEepUOJUYHOCTh, HAOIIOJCHHE, H3MEpPEHHE, HKCIEPUMEHT,
MOJIETTUPOBaHUE.

®dusuka: MaTepus, FHEPIrusi, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPI€TUUYECKUN YPOBEHb,
BEIIECTBO, TeNO, 00BbEM, arperaTHOe COCTOSIHME BEIIECTBa, (PU3MUYECKHE BETMYMHBI M €AMHUIBI UX
U3MEpeHusl.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BellecTB B oOpraHusMe, (PpOTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIC BellecTBa (O€IKH, YIIeBOIbI, )KUPBI, (DEPMEHTHI).

I'eorpadus: MuHepabl, TOpHBIE TOPOJIBL, TIOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorus: muileBble TPOAYKTHI, OCHOBBI PallMOHAIILHOTO MUTAHUS, MOIOIIME CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE IMpernapaThl, MaTepuanbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS 00yUYaIOIUMUCS TPOrpaMM
cpeaHero o6mero oOpa3oBaHUS (JIMYHOCTHBIM, METAaNpEIMETHBIM M HpeaMeTHhIM). Haydwno-
METOJINYECKOW OCHOBOM 1 pa3padOTKU IUTAHUPYEMBIX PE3YIbTaTOB OCBOEHUS IPOTPaMM CPEIHETO
o011ero o0pazoBaHusl ABISETCS CUCTEMHO-AEATEIbHOCTHBIM MOJIXO/.

B cOOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJXOJOM B CTPYKTYpE JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOEHMSI MPEeAMETa «XHUMHUS» Ha YPOBHE CPEAHEr0 0011ero oOpa3oBaHMsl BbIAEIEHBI
CIIETYIOIIE COCTABIISIONINE!

OCO3HaHME OOYYAIONIMMHUCSH POCCHUMCKON TIpakJaHCKOW HJEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIM4Me MOTHBALIUU K O0YYEHHIO;

LIEJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHMH JMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEW M UCTOPUUECKUX TPAJULIMN 0a30BOM HAYKH XMMUHU;

TOTOBHOCTb M CIIOCOOHOCTb OOYYaIOLIMXCS PYKOBOJICTBOBATHCSI B CBOEH JIE€ATENLHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMH, IPUCYILMMHU LEJIOCTHOM CcHCTEME XHUMHUYECKOTO
o0pa3oBaHUs;

HaJIMYME MTPABOCO3HAHUS HKOJIOTHUECKON KYIbTYpPhI M CIIOCOOHOCTH CTaBUTH LIETTH M CTPOUTH
YKU3HEHHBIE TUUIaHBbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MTpeIMeTa « XUMHUSD TOCTUTAIOTCS B €IMHCTBE YUEOHOH U
BOCIUTATEIbHOW JIEATEIbHOCTH B COOTBETCTBUM C T'yMAaHUCTUYECKHUMH, COLUOKYJIbTYPHBIMH,
JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMHU M HJ€ajlaMH POCCHHMCKOTO TpakJaHCKOro OOIIecTBa,
NPUHATHIMU B OOIIECTBE HOpPMaMHM M MpaBUJIAaMHM IOBEJCHMSA, CIIOCOOCTBYIOIIMMH IpolieccaM
CaMOII03HaHUsl, CAMOPa3BUTHUS U HPAaBCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00YYarOIINXCS.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MpenMeTa «XUMHUS» OTpaxaroT CPOPMUPOBAHHOCTDH
OTIbITA NIO3HABATENILHOM U MPAKTUYECKOM JesITeIbHOCTH 00YyUYarOIUXCs 10 peaTn3aliy MPUHATHIX B
00I11eCTBE LIEHHOCTEH, B TOM YHCIIE B YAaCTH:



1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHUs OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U OOS3aHHOCTEH, YBaXKCHHS K
3aKOHY U MPABOMOPSIIIKY;

MPEJICTAaBICHUS] O COLMAJbHBIX HOPMax U TMPaBWIAX MEXJIMYHOCTHBIX OTHOIIEHUN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIHHOCTH MPHU CO3JAHUHM yYEOHBIX MPOCKTOB,
pelieHnr yueOHbBIX U MO3HABATENIBHBIX 33124, BHITOJTHEHUH XUMUYECKIX YKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBbBI, HAMEPEHHUS, JIOTUKY M apTyMEHTbI IPYTUX HIpU
aHaJIM3e pa3jINYHbIX BUJOB yUeOHOM NeATEIIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAYYHOMY HaCJICIUI0 OT€UECTBEHHOU XUMUU;

yBaXKEHHsI K MPOLIECCY TBOPUECTBA B 00JaCTU TEOPUU U MPAKTUYECKOTO MIPUMEHEHUSI XUMUH,
OCO3HaHHUSA TOTO, YTO AOCTH)KCHUS HAYKU €CTh Pe3yJbTaT AJIUTEIbHBIX HAOIIOACHHI, KPOIOTIMBBIX
SKCIEPUMEHTAJIbHBIX MIOUCKOB, IIOCTOSTHHOTO TPY/a YUEHBIX U MPAKTUKOB;

WHTEpEeca U MO3HABATEILHBIX MOTHBOB B MOJIYYEHUHU U MOCIEIYIOIIEM aHanu3e nHpopmamu
0 MePEeIOBBIX JOCTHKEHHUIX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEACHHS,

CIIOCOOHOCTH OIICHHBATh CHUTYAIlUH, CBS3aHHBIC C XUMHUYCCKHMH SIBJICHHUSIMH, ¥ TPUHAMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

TOTOBHOCTH OIICHMBaTh CBOE TIOBEIEHUE U IIOCTYIKH CBOUX TOBAPUIIEH C TO3MUIIMIA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHKE MOCIEACTBUI STUX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

MIOHUMAaHMsI LIEHHOCTEW 30poBOro M Oe3zomacHoro oOpa3a >KM3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PU3UUYECKOMY U IICHXUYECKOMY 37I0POBbBIO;

coOroIeHHsI TIPaBUJI OE30MaCHOTO 00paIlIeHUs C BEIIECTBAMU B OBITY, OBCEAHEBHON JKU3HU
U B TPYJIOBOH JIEATEIBHOCTH;

MMOHUMAHUS [IEHHOCTH TIPaBUJI WHIUBUIYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOTO TOBEACHUS
B CUTYalUsIX, YTPOXKAIOIINUX 3I0POBBIO U KU3HU JIHOJEH;

OCO3HaHUs TOCIEACTBHM W HENPUSTHUS BPEAHBIX MPHUBBIUEK (YMOTPEOJCHHS aTKOros,
HapKOTHUKOB, KYPEHHUS);

5) Tpya0BOro BoCIuTAHMSA:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEIOBATENIbCKOW  JIEATeIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEIHLHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEHICHUH MPAKTUYECKUX 3a/lady  COIUAJIbHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3yUeHHUI0 Tpodeccuil pa3inyHOro poja, B TOM YKCJIe Ha OCHOBE
MIPUMEHEHUS MTPEIMETHBIX 3HAHUH TI0 XUMHH;

YBaXXEHUS K TPYAY, JIOIIM TPyJa U pe3yJbTaTaM TPYIOBOH JCSITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYAIBHOW TPAEKTOPUU 00pa3oBaHMs, Oymaymien
npodeccun U peanusanud COOCTBEHHBIX YKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XUMHUU, HHTEPECOB U TOTPEOHOCTEH 00111eCTRa;

6) 3K0JI0rMYeCKOr0 BOCIIMTAHMSI:

9KOJIOTUYECKH I1€JIECO00PAa3HOTO OTHOIICHHS K TMPHUPOJIC, KaK MCTOYHHKY CYIIECTBOBAHUS
JKM3HHU Ha 3emie;

MOHUMAHUS TIO0ATBHOTO XapaKTepa IKOJIOTHMUYECKUX MpoOSIeM, BIUSHHUS IKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOAHON M COLIMATIBHOM CPEbI;



OCO3HaHMs HEOOXOJUMOCTH MCIIOJIb30BAaHUS AOCTHKEHUM XMMHUM IJI PELICHHs] BOIPOCOB
PalMOHAIBHOTO IPUPOAOIOIB30BAHNUS;

AKTUBHOT'O HENPUATUS NEUCTBUM, IPUHOCAILUX BpE OKPYKAOILIEH IIPUPOAHOU Cpele, yMEHUS
IIPOrHO3UPOBATh HEOJArONPUATHBIE SKOJIOTHYECKUE TOCIEACTBHS MPEIIPUHUMAEMbIX ACHCTBUM 1
IIPEIOTBPALLATD HUX;

HaJIM4Yus Pa3BUTOTO 3KOJOTHYECKOIO MBIIIJIEHUS,, 3KOJOTMYECKOM KYJIBTYpPbI, OIBITA
NESATEIbHOCTH  DKOJIOTUYECKOM  HAalpaBIE€HHOCTH, YMEHMsS  PYKOBOJACTBOBAaTbCA MMH B
[I03HABATENbHOM, KOMMYHUKAaTUBHOM M COLMAJIbHOMN IMPAKTHKE, CIIOCOOHOCTH U YMEHHUS aKTHBHO
IPOTUBOCTOATH MJICOJIOTHH XeMOpoOuH;

7) IEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOLIECTBEHHOM IPAKTUKH;

IIOHMMaHMs CHeUU(PUKH XUMHMM KaK HayKd, OCO3HaHus e€ posn B (HOPMHPOBAHUU
paMOHATBFHOTO HAYyYHOTO MBIIUICHUS, CO3JIaHUM IIEJIOCTHOTO MPEACTABICHHUS 00 OKpY)KarolieM
MUpE KaK O €IMHCTBE IMPUPO/bl U YEIOBEKA, B IO3HAHUU ITPUPOIHBIX 3aKOHOMEPHOCTEN U PEILICHUU
po6JIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS,

yOeXIEHHOCTH B 0CO0OW 3HAYMMOCTHM XUMMH JJIsi COBPEMEHHON LUMBWIM3ALMU: B €€
I'YMaHMCTUYECKON HaNpaBI€HHOCTH M BaXHOW pOJM B CO3JaHMM HOBOW 0a3bl MaTepUallbHOU
KYJIBTYpBI, PEIICHHH TI00aTBHBIX MPOOJIEM yCTOWYMBOIO PA3BUTHUS YEJIOBEYECTBA — CHIPHEBOIA,
IHEPreTHYECKOH, MUIIEBON U SKOJIOTHYECKON OE30MacHOCTH, B PA3BUTHUU MEAMIIMHBI, 00ECTICUCHUN
YCJIOBUH YCHEIIHOTO TPY/Aa ¥ 3KOJIOTHYECKH KOM(POPTHOH KU3HU Ka)KI0ro YjeHa o0IecTBa;

€CTECTBCHHO-HAYYHOM TI'PAMOTHOCTU: IIOHMMaHMs  CYHIHOCTM  METOJOB  IIO3HAHUA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIIOJIb30BaTh IOJy4yaeMble 3HAHUS IS
aHaJIn3a U OObSCHEHHUS SIBJIIEHUN OKPY)KAIOIIEr0o MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
nenaTb 00OCHOBaHHbIE 3aKJIIOUEHHsI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOLIUXCS JIAHHBIX C LIEJIbI0
IIOJIy4EHUS JOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCHOJIb30BaTh XUMUYECKHE 3HAHMSI JUIsl PellieHus: IpobiieM B
peaJIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpPECca K MO3HAHUIO U HCCIIEN0BATENBCKON JESATENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTM K HENpPEpPHIBHOMY O00pa30BaHHI0O U CaMOOOpa3OBaHMIO, K
AKTUBHOMY IOJIYUYEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B pa3IMUHBIX chepax NpodecCHOHATbHON AESITETbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHUS y4eOHOro npeamera « XuMUs» Ha YPOBHE CPETHETO
oO1mero 00pa3oBaHus BKIFOYAIOT:

3HaYUMBIE Ui  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOUIUXCS MEXAUCIUITTUHAPHBIE
(MeXIpeIMeTHbIE) O0IIeHayUYHbIe TTOHSTHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHON KapTUHBI MHpA U
CHGHI/I(bI/IKy MCTOAOB MO3HAHUSA, HCIIOJIB3YEMbIX B C€CTCCTBCHHBLIX HayKaX (MaTepI/ISI, BCEIIECTBO,
SHEprus, ABJIeHUE, IPOLIECC, CUCTEMA, HayUHbIH (PaKT, MPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, NCClieIOBaHNe, HAOTIOICHIE, U3MEPEHHUE, SKCIIEPUMEHT U JPYyTHUe);

yHHUBEpCalTbHbIE yueOHbIE JAeCcTBUS (MTO3HABATEIbHBIE, KOMMYHHUKATUBHBIC, PETYISTUBHEIC),
obecrieunBaronue GopmupoBaHue (PyHKIIMOHAIBHOW TPAMOTHOCTH M COITMATBHOM KOMITETCHIIUH
o0yJaronuxcs;

CIIOCOOHOCTh ~ OOY4YalOIIMXCS ~ HWCHONB30BAaTh  OCBOCHHBIE  MEXIUCUUIUITMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS M YHUBEPCAIbHBIE yueOHbIE ICHCTBUS B IIO3HABATEILHOM M COLIMATHLHON
MIPaKTHUKE.



MeramnpeaMeTHble  pe3yibTaThl OTPAKAIOT OBJAJEHUE YHHMBEPCAJIbHBIMU  Y4EOHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSAMHU.

OBnageHne YHMBEPCAJIBHBIMH YU4eOHBIMH NIO3HABATEIbHBIMH 1CHCTBUSIMH:

1) 6a30BbIe JIOrMYEeCKHUE AeHCTBUSI:

CaMOCTOSITENIbHO  (pOPMYyJIMpPOBaTh M aKTyalM3UpOBaTh MpoOJieMy, BCECTOpPOHHE €€
paccMmaTpuBarh;

ONpEAEATh 1LEJIM JAEATEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX JIOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl I€ATEIILHOCTU C TOCTABICHHBIMU LEJISIMU;

UCIOJb30BaTh IPU OCBOEHUM 3HAHUN HPUEMBI JIOTMUECKOI'O MBILIUIEHUS — BBIICIAThH
XapakTepHble MPU3HAKM NOHATUH M  yCTAHAaBIMBaThb HX B3aUMOCBA3b, HCIOJb30BaTh
COOTBETCTBYIOIIHME MOHATHUS JJIs1 OOBSICHEHHS OT/ICIIBHBIX (PAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIaCCU(UKALMKU BELIECTB U XUMUYECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYMHHO-CIIEJCTBEHHBIE CBSA3U MEKIY U3y4aeMbIMU SBICHUSMU;

CTPOMUTb JIOTUUECKUE pacCyXJIeHUsl (MHAYKTUBHBIE, 1€YKTUBHbBIC, 110 AHAJIOTUH), BBIBIATH
3aKOHOMEPHOCTH U TPOTHUBOPEUUSI B PACCMAaTPHUBAEMBIX SIBICHHIX, (POPMYIHPOBATH BBIBOJBI U
3aKIIIOYEHUS;

IPUMEHATh B IPOLECCE MO3HAHUS, MCIOJIb3YEMble B XMMHUU CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIeJIH, MIPeoOpa3oBbIBaTh MOJICIIbHBIE MPEICTABICHUS — XMMUYECKUHA 3HAK (CMMBOJ) 3JI€MEHTAa,
XUMHYecKas GopMyIia, ypaBHEHHE XUMHUUECKON PEaKIK — PH PEIICHUN YUeOHBIX MO3HABATEIBHBIX
U TPaKTUYECKUX 3a7ay, MPUMEHSITh Ha3BaHHbIE MOJEIbHBIC MPEICTABICHUS JI BBIABICHUS
XapaKTePHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMHUECKUX PEaKLUH.

2) 6a30BbIe HCCJIEN0BATEIbCKHE HeHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEIIECTB U XUMHUUYECKUX PEaKLUii;

dbopMynHMpoBaTh HETM W 33Ja4d  UCCIENOBAaHMS, HCIIOJIB30BaTh IOCTABJICHHBIE H
CaMOCTOSITENILHO C(POPMYJIMPOBAHHBIE BOIPOCH] B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIst
(bopMHpPOBaHUS THIIOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIa/IETh HaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M MPOBEJCHHUS YUYEHHYECKHX
9KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMsI HAOMIOAATh 3a XOAOM IIpolecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3yibTaT, (OpMyIHpoBaTh OOOOIIEHUS U BBIBOJBl OTHOCHUTEIBHO
JIOCTOBEPHOCTH DPE3YJIbTAaTOB HCCIIEOBAHUS, COCTaBIATh OOOCHOBAHHBIA OTYET O MPOJETAHHON
pabore;

MPUOOPETATh ONBIT YUEHUUYECKOM UCCIIEI0BATEIBCKOM U MPOEKTHOM JEATENIbHOCTH, POSIBIISITD
CMOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOMCKY METOIOB PEIIEHUs] MPAKTUYECKHUX 3a]ad,
IIPUMEHEHUIO Pa3JIMYHbBIX METOI0B IIO3HAHMUS.

3) padora ¢ unopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(OpMaluu (Hay4yHO-TIONYJIsipHasl INTepaTypa
XUMHUYECKOTO COJEp)KaHUs, CHpaBOYHbIE TOCOOMs, pecypcsl VIHTepHeTra), aHaIM3MpPOBATh
MH(OPMaIIHIO pa3IMYHBIX BUI0B U (hOPM MPEICTABICHUS, KPUTHUECKU OLICHUBATh €€ JOCTOBEPHOCTh
U HEMPOTHUBOPEUUBOCTE;

(¢bopMynpoBaTh 3alpochl W TMPUMEHSATh pa3IMYHblE METOAbl MpU IOUCKE U OoTOOope
nHpopMaIuy, HEOOXOJUMOM [T BBIMOJIHEHHS Y4eOHBIX 3a]a4 ONPeIeIEHHOTO THIIA;

NpUOOpeTaTh OMBIT HCIOJIB30BAaHUS HH()OPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH |
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHMAJIbHYIO (OpMY MpEACTaBICHUS HHPOPMAIUH (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

HCIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA IIPHU PabOTEe ¢ XUMUUECKOM nHpOopManueit:
MPUMEHSTh MEXIpeAMETHbIE ((PU3NYeCKue W MaTeMaTHYeCKHe) 3HAKU U CHUMBOJIBL, (OPMYJIbI,
ab0peBHaTypbl, HOMEHKJIATYpY;



UCTIONIF30BATh M IPE0OPa30BHIBATH 3HAKOBO-CHMBOJIMUECKHIE CPEICTBA HATIISAJHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J1eCTBUSAMU:

3aJjaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TEeMbl B XOJ€ AMAJOra /WM IUCKYCCHUH,
BBICKA3bIBaTh  HJIEH, (OPMYJIUPOBATH CBOM HPEMIOKEHHS OTHOCHUTEIHHO  BBIIOJHEHHS
MPEAJIOKESHHOH 3a/1a4u;

BBICTYNAaTh C MPE3EHTALMEH pPe3ylbTaTOB IMO3HABATENBHOW NESTEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BBIMOJIHEHHH XUMUYECKOTO IKCIIEPUMEHTA,
NPaKTHYECKON pabOThI MO HCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealn3aliu y4eOHOTro
npoekTa W (OPMYJIHPOBATH BBIBOJBI IO PpE3YyIbTaTaM MPOBEAEHHBIX HCCICAOBAHUNA ITyTEM
COTJIACOBAHUS TMO3UIUH B X0J1e 00CYKACHUS M 0OMEHA MHEHUSIMH.

OgJaieHNe YHUBEPCAIBLHBIMH PeryssTHBHBIMU e CTBUAMU:

CaMOCTOSTENIbHO IUIAHUPOBATh W OCYIIECTBISTH CBOIO ITO3HABATEIbHYIO JEATEIHLHOCTD,
ompenessist e€ LT M 3aJadd, KOHTPOJIMPOBATh W HO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
Ipe/UlaraeéMblii  aJrOPUTM JCUCTBHM TPU BBHINOJHEHHHM YYEOHBIX M HCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee >PPEeKTUBHBIA COCO0 MX pemIeHHs ¢ Y4ETOM MOJYYECHHs HOBBIX 3HAHHUU O
BEILIECTBAX U XUMHUYECKUX PEAKIIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JEATEILHOCTH Ha OCHOBE CaMOaHaJIM3a U CaMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUA Kypca «OpraHnyeckas XUMHsD) OTPaKaroT:

c(OPMUPOBAHHOCTh TPEICTABICHAN O XMMHUYECKOW COCTAaBJISIONICH €CTECTBCHHO-HAYYHOM
KapTUHBl MHUpA, POJIM XUMHUU B TIO3HAHUM SIBJICHUH NPUPOAbI, B (POPMHPOBAHUM MBIILICHUS U
KYIbTYpPbl JIUYHOCTH, €€ (YHKIMOHAIBHOW TIpaMOTHOCTH, HEOOXOAMMON ISl pelICHHUs
MPAKTUYECKUX 337ady M SKOJOTMYECKHM OOOCHOBAHHOI'O OTHOIIEHHMS K CBOEMY 370POBBIO U
MPUPOIHOM CpeJIE;

BJIAJICHUE CUCTEMON XMMHYECKUX 3HAHWM, KOTOPasi BKIKOYAET: OCHOBOIOJIATAFOIIUE ITOHATHS
(XMMHUYECKUII 3JIEMEHT, aToM, »JJEeKTpOHHas O000JIoYKa aToMa, MOJEKYJla, BaJeHTHOCTb,
JIEKTPOOTPHUIIATEILHOCT, XUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpauI€HHast), MOJIb, MOJISIpHAsl Macca, MOJISIPHBINA 00BEM, YIIIEpOJIHBIN CKeNeT, QyHKIMOHAbHAS
IpyIIa, paguKai, U30MEpHUsl, U30MEPbI, TOMOJIOTMYECKUH Psi/l, TOMOJIOTH, YTIEBOAOPOIBI, KHCIOPOL
U a30TCOZAEPIKALIUE COCIUHEHUs], MOHOMED, IOIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJIISIPHBIE
COEIMHEHUS ); TCOPHU U 3aKOHBI (TEOpusi CTpOEHUs opranndyeckux Bemects A. M. bytieposa, 3akox
COXPAaHEHHUS MacChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK XUMHH; MUPOBO33PEHUYECKUE
3HaHUA, JIEKAIME B OCHOBE INOHUMAHUs INPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX SIBJICHMI,
(aKTOJIOTMUECKUE CBEICHHUS O CBOWCTBAX, COCTaBE, MOJYYEHUH M OE30MaCHOM MCIOJIb30BaHUU
BOXHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOH J1eATEbHOCTH YelIOBEKa,

c(OPMUPOBAHHOCTh YMEHHUM BBISBIISITh XapaKTepHbIE MPU3HAKU MOHATUN, YCTAHABIMBATh UX
B3aMMOCBA3b, HCIIOJb30BATh COOTBETCTBYIOIIME IOHATHSA IPH ONMCAHUM COCTaBa, CTPOCHHUS M
IIPEBPALICHUN OPraHUYECKUX COCIUHEHUN;

c(OPMHUPOBAHHOCT YMEHHMH HCIIOJB30BaTh XMMHUYECKYI0 CHUMBOJHUKY Ul COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) HOpMYNT OpraHUYeCKUX BELIECTB U
YPaBHEHNH XUMHUYECKUX PEAKIMM, U3rOTaBINBaTh MOJEIU MOJEKYJ OPTraHMYECKUX BEIIECTB IS
MJUTFOCTPALUU UX XUMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh IMPHHAJJICKHOCTh HM3YUYEHHBIX OPTraHUYECKUX
BEIIECTB 10 UX COCTABY M CTPOEHUIO K ONPeIeNIEHHOMY KJIacCy/TpyIie COeUHEHUH (YTIIeBOI0POIHI,



KHUCJIOPOA M a30TCOJAEpIKalllue COEIUHEHHUs, BBICOKOMOJIEKYISPHBIE COEIUHEHMS), AAaBATh WM
Ha3BaHUs 1o cuctemarndeckoil Homenkiatype (IUPAC), a Ttakke NpUBOAWUTH TpPUBUAIBHBIC
Ha3BaHMs OTIENbHBIX OPraHMYECKUX BEUIECTB (ITWJIEH, IPOINMWIEH, AllETUIIEH, 3TUJIEHIJIUKOJIb,
rauuepuH, ¢eHon, (GopManbAerull, aueTadbAeru]l, MypaBbUHas KHUCIOTA, YKCYCHas KHUCIIOTA,
OJICMHOBAs! KMCJIOTA, CTEApUHOBAsA KUCIIOTA, TIII0K03a, (PpyKTO3a, KpaxMal, HeJlIrI103a, [NINIUH);

c(OPMHPOBAHHOCTh yMEHHUSI OIPENENATh BUABI XHMHYECKOH CBSI3M B OPraHMYECKUX
COEIMHEHUSX (OAMHAPHBIE U KPATHBIC);

C()OPMHUPOBAHHOCTb YMEHHS INPUMEHATh IIOJIOKEHUSI TEOPUM CTPOEHHsI OpPraHUYECKUX
BemiectB A. M. bytnepoBa /i1 0ObACHEHMs] 3aBUCUMOCTH CBOWCTB BELIECTB OT HMX COCTaBa U
CTPOEHMSI; 3aKOH COXPaHEHUS MacChl BEIIECTB;

c(OpMHPOBAHHOCTH YMEHHUH XapaKTEepU30BaTh COCTaB, CTPOEHUE, (PU3NUECKHE U XUMHUUECKUE
CBOWCTBA THNHMYHBIX MPEACTaBUTEIEH Pa3IMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH,
STWJICH, TPOIWIEH, aueTwieH, OyragueH-1,3, merunOyraaueH-1,3, OGeH307, METaHOJ, 3TaHOIN,
STHJICHIJIMKOJb, TJIMIEPUH, (EHOJ, aleTabAeru], MypaBbHHAs W YKCYCHas KUCIJIOTHI, TJIIOKO03a,
Kpaxmall, L0032, aMUHOYKCYCHasl KUCIIOTa), WUIFOCTPUPOBATH N€HETHUYECKYIO CBSI3b MEXAY
HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHYECKHX PEAKLUUH C UCIOJIb30BAHUEM CTPYKTYPHBIX
opmyu;

c(OPMHUPOBAHHOCTh YMEHUs XapaKTepU30BaTh UCTOYHUKH YIJIEBOAOPOAHOIO ChIpbs (HE(DTH,
NPUPOJHBIN Ta3, yroib), CIIOCOOBI MX IMepepabOTKH M TMPAKTHUYECKOE MPHUMEHEHHE MPOTYKTOB
nepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHUH MPOBOJIUTH BBIUUCICHHS 110 XMMUYECKUM YpaBHEHUSAM (Macchl,
00bEMa, KOJIMYECTBA MCXOJHOIO BELECTBA MJIM MPOJYKTA peaKklMH M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOI'O U3 UCXOHBIX BEILECTB WM MIPOJYKTOB PEAKIIIN);

c(OpPMUPOBAHHOCTh YMEHUN BIAJECTh CUCTEMOW 3HAHUH 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHUS, UCII0JIb3YEMbIX B XUMHHU IIPU U3YYEHHUH BELIECTB U XMMUYECKHX SIBJICHUN (HaOJI0eHuE,
U3MEpeHue, FIKCIEPUMEHT, MOJAEIMPOBAHNE), UCIIONb30BAaTh CUCTEMHbIE XMMUYECKHE 3HAHUS Ui
MPUHATHUST PEIIEHUN B KOHKPETHBIX >KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMU M UX
MIPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHUH COONIOATh MpaBWiia MOJIb30BaHUS XUMMUYECKOH MOCYIOH H
nma0opaTOpHBIM 000pPYJOBAHUEM, a TaK)Xe MpaBUiia 0OpallleHHs C BEIIECTBAMH B COOTBETCTBHUHU C
MHCTPYKLHUSMH MO BBIITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUN IUIAHUPOBATh U BBIIOJHATH XMMHYECKUH HKCHEPUMEHT
(mpeBpalieHusi OpraHMYeCKUX BEIIECTB MPH HArpeBaHUU, IMOJyYEHHE STUJICHA M U3YyYeHHE €ro
CBOWCTB, KaUe€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB, JIeHATypalus OelKoB MpHU HarpeBaHUHU,
L[BETHBIE peaKkuy OEJIKOB) B COOTBETCTBUHU C IIPABUIIAMU TEXHUKU O€30MACHOCTH MPHU OOpALICHUH C
BEUIECTBAMH U JIaOOpaTOpHBIM O0OpPYIOBaHMEM, MPEACTABIATH PE3YNbTaThl XUMHYECKOIO
HKCIEpUMEHTa B (pOopMe 3alKCH ypaBHEHUH COOTBETCTBYIOIINX PeaKkIMid U (GOPMYIUPOBATh BBIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHUN KPUTHUYECKH aHaAJM3UpOBATh XHWMUYECKYIO0 WH(pOpPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeaCTBa MaccoBoil uHGopmanuu, UHTEepHET U ApYyrux);

c(OPMHPOBAHHOCTh yMEHHUI COOMIOJAaTh MpaBUia OSKOJOTHYECKH  LEIeco00pa3HOro
MOBEJICHUS B OBITY U TPYJIOBOH I€ATEIBHOCTH B LIESIX COXPAHEHUS CBOETO 3/10pPOBBS U OKPY’KaIOIIeH
MIPUPOJHOM Cpenbl, OCO3HAaBaTh OMACHOCTh BO3JEWUCTBUS Ha YKUBbIE OPraHU3MBbI ONpEAeIEHHBIX
OpraHMYEeCKUX BEIIEeCTB, MOHMMas cMbich mnokazarens [IJIK, mosicHATh Ha mpumepax crocoObl
YMEHBILIEHUS U NPEJOTBPAILEHUS UX BPEJHOTO BO3JICHCTBUSA HA OPTaHU3M YEJIOBEKA.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HauMeHoBaHue KoJsun4yecTBo 4yacoB
Ne duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTeIbHbIE
/ pa3zie/ioB H TeM KonTposabubie | IlpakTuueckue
n/n Bceero pecypcbl
MporpamMmMbl padoThbI padoTsI
Pa3ned 1. TeopeTrnyeckue 0CHOBbI OPraHNYeCKOM XUMHH
[Ipenmer oprannyeckoi
xumuu. Teopusi CTpoeHUS
1.1 OpPraHUYeCKUX 3 https://resh.edu.ru/subject/lesson/6149/start/
coenuHeHnd A. M.
byrneposa
Wroro mo paszneny 3
Pasznen 2. YrieBoaopoasbl
2.1 Hpenerbrbie 2 https://resh.edu.ru/subject/lesson/6151/start/
YIII€BOJOPOJIbI — AJIKaHbI
HenpenensHueie
2.2 YIJIEBOIOPO/IbI: ANKEHBI, 6 1 https://resh.edu.ru/subject/lesson/5412/start/
aJIKaIUCHBbI, aJIKHBI
2.3 Apomaruueciie 2 https://resh.edu.ru/subject/lesson/4775/start/
YIJIE€BOIOPOBI
IIpupoaHbIE HCTOYHUKH
2.4 YIJIEBOJIOPOIOB M UX 3 1 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepaboTKa
Wroro no pasneny 13
Paznen 3. Kucjopoacoaep:xaniue oprannyeckue coeiuHeHust
3.1 Criuptel. Denou 3 https://resh.edu.ru/subject/lesson/4769/start/
Anpaeruasl. KapOboHOBBIE
3.2 KUCIOTHI. CITOKHBIE 7 1 https://resh.edu.ru/subject/lesson/5727/start/150577/
3UpHI
3.3 YrieBomsl 3 1 https://resh.edu.ru/subject/lesson/6150/start/
Hroro mo pazneny 13




Pasznea 4. AzoTconepxkainye opraHuyecKue coeIuHeHus

4.1 AMUHEL AMHHOKHCIIOTSI. 3 https://resh.edu.ru/subject/lesson/4743/start/
benku
Wtoro mo pazneny 3

Pa3znes 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 Inactmaccer. Kayuyi. 2 https://resh.edu.ru/subject/lesson/6095/start/
Bonokna
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB 34 2 2
1O ITPOI'PAMME




INOYPOUYHOE IINTAHUPOBAHUE

10 KJIACC
Ne KoaunuecTBO 4acoB
o | Tema vooka Hara JIeKTPOHHBbIE HU(POBHIE
yp Bcero Kontponbubre | Ipakriieckn u3ydeHusi | oOpa3oBaTeJbHbIE pecypchl
n padoThI e padoThbl
BBoanblii mHCcTpYKTAK 0 TH . .

1 TTpeamer opraml;r}ecxoﬁ —— 1 https://resh.edu.ru/subject/les
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYECHUE son/6149/start/

9 Zggﬁ I:Ige;?f?fﬂ&og;ﬁigxznzé 1 https://resh.edu.ru/subject/les
OCHOBHBI€ [10JIOKEHHUS son/6149/start/
[IpencraBnenue o knaccuukanum
OpPraHMYECKUX BEIIECTB. . .

3 Homenxknarypa (cucremaruueckas) u 1 Q;tr?/%ﬂgigt'sgy'rU/SUbJeCt”es
TPUBUAIbHBIC HA3BAHUS
OpPraHUYECKUX BEILIECTB

4 AJIKaHBI: COCTaB U CTPOCHHE, 1 https://resh.edu.ru/subject/les
TOMOJIOTHUECKUH PsijT son/6151/start/

5 MertaH ¥ 3TaH — TpOCTeHIIne 1 https://resh.edu.ru/subject/les
NPE/ICTABUTENN aJTIKAHOB son/6151/start/

5 AJIKEHBI: COCTaB U CTPOCHHE, 1 https://resh.edu.ru/subject/les
CBOWCTBA son/5412/start/

2 DTHIIEH U IPONHJICH — MpOoCTeiIe 1 https://resh.edu.ru/subject/les
NPE/ICTABUTENN AJIKCHOB son/5412/start/
TpaxTuueckas paGora No | https://infourok.ru/praktiches

8 «IToydeHne >THIEHA U H3yYEHHUE €ro 1 1 kaya-rabota-poluchenie-
CBOHCTEY etilena-i-izuchenie-ego-

svoystv-2596196.html
Hucrpykras o TH https://infourok.ru/prezentaci
AnKaﬁHeHLI. Bbyramuen-1,3 u ya-pO-hlmll-aIkadleny-

d MetunOyranuen-1,3. [lonydyenue 1 kauchuki-

T 4931579.html?ysclid=Imkxe
CUHTETHUYECKOTO KayuyyKa ¥ PEe3UHbI dj726113244872




AJNKHUHBIL: cOCTaB U 0COOEHHOCTH
CTPOEHUSL, TOMOJIOTUYECKUH PSIL.

https://infourok.ru/prezentaci

10 ALCTILICH — OCTeHRML ya-po-himii-na-temu-alkini-
. P acetilen-klass-3408357.html
IIPEJICTaBUTEND AJIKUHOB
https://infourok.ru/metodiche
skaya-razrabotka-na-temu-
Bbruncinenus no ypaBHEHUIO .
11 . reshenie-zadach-na-raschety-
XUMHUYECKON peaku : .
po-uravneniyam-reakcij-
5061750.html
12 ApeHbl: OSH30J1 U TOJTYOII. https://resh.edu.ru/subject/les
TOKCHYHOCTH apEHOB son/4775/start/
13 EGEZZH?IZ(;(;H ;iﬂsb Z;;;E;EEEOMB’ https://resh.edu.ru/subject/les
pHHal - P son/4775/start/
KJ1accam
IIpuponHble HICTOYHUKHU
14 YIIJIEBOJIOPOIOB: TIPUPOIHBIN T'a3 U https://resh.edu.ru/subject/les
MOMYTHBIC HEPTSHBIE Ta3bl, HEYTh U son/6148/start/
IIPOJYKTHI €€ epepaboTKu
[IpupoiHBIE HICTOYHUKHU
15 YIJI€BOIOPOAOB: IPUPOAHBIN ra3 u
MOMYTHBIE HEPTAHBIE ra3bl, HEPTH U
IPOAYKTHI €€ mepepaboTKH
16 KonrtponsHas pabota no pasaeny
«YTIeBOAOPOIB»
Hucrpykrax no Th
AHanu3 KOHTPOJIBHOU paboTEHI. https://resh.edu.ru/subject/les
17
[penenbHbIE OHOATOMHBIE CITUPTHI: son/4769/start/
METaHOJ 1 3TaHoJ. BooponHas cBs3b
https://infourok.ru/konspekt-
uroka-dlya-klassa-po-himii-
18 MHOroaroMHsbI€ CIIUPTHI: na-temu-mnogoatomnie-

OTUJICHTJIMKOJIb U TTIMIECPHUH

spirti-etilenglikol-glicerin-
svoystva-primenenie-
2504447 .html
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DEHOJI: CTPOEHUE MOJIEKYJIBI,
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA,

https://resh.edu.ru/subject/les

son/5727/start/
PUMECHEHHE
Anpaeruasl: GopMaibIaerua u https://resh.edu.ru/subject/les
20
areTanbaerua. AeToH son/4776/
https://infourok.ru/prezentaci
OnHOOCHOBHBIE NPEEIbHBIC o
ya_po_himii_na_temu_karbo
21 KapOOHOBBIE KUCIIOTHI: MypaBbHHAS U .
everas novye_kisloty 9 klass-
yrey 481151 htm
[TpakTrueckas padota Ne 2.
22 «CBoMcTBa pacTBOpa YKCYCHOM
KHCJIOThI»
https://infourok.ru/prezentaci
CteapuHOBast M OJICMHOBAsI KUCIIOTHI, :
9 ya-vysshie-karbonovye-
3 KaK TPE/ICTABUTEIN BBICIIHX i
Kisloty-10-klass-
KapOOHOBBIX KHCIIOT 5542540 html
24 MplIja KaK COJIM BBICIINX KapOOHOBBIX https://resh.edu.ru/subject/les
KHCJIOT, UX MOIOILEe AeiCTBUE son/5952/main/150635/
https://himija-
Crnoxxuble 3(UphI KaK TPOU3BOIHBIC online.ru/organicheskaya-
25 KapOOHOBBIX KHCIOT. ['maponm3 ximiya/efiry/ximicheskie-
CIIOXHBIX 3(UpPOB svojstva-slozhnyx-
efirov.html
Xupsl: ruaponus, npuMeHeHue, https://resh.edu.ru/subject/les
26
OMoNIOrHYecKas poJib JKUPOB son/5952/
yl"J'IeBOE[BII COCTaB, KIacCH(pHKAIHS. https://resh.edu.ru/subject/les
27 Baxkneimme npencTaBuTENN:
son/6150/
TJII0K03a, PPYyKTO3a, caxaposa
Hucrpykrax no Th
2 Kpaxman u nemirono3a kak https://resh.edu.ru/subject/les
8
npupoaHbie momumepsl. [Toaroroka k son/5413/
POMEKYTOYHOU aTTecTalluu
29 KontpounbsHas paboTa mo pasaeny

«Kucnopoaconepxaiue




OpraHUYECKHE COCTUHEHUS».
[IpomMexxyTouHas arrecrauus

AHaM3 KOHTPOJIBHOM pabOTHI.

https://resh.edu.ru/subject/I

30 AMUHBI; METWJIAMUH U aHUJINH 1 esson/4743/
AMUHOKHUCIIOTHI KaK aM(OTepHbIE https://resh.edu.ru/subject/!
31 OpPraHUYECKUE COCTUHEHUS, HX 1
esson/4743/
ouosornueckoe 3Hauenue. [lenmuasl
39 besku kak mpupoiHbIe 1 https://resh.edu.ru/subject/I
BBICOKOMOJIEKYJIIPHBIE COSTMHEHUS esson/4743/
33 OCHOBHBIE TOHATUS XUMHUHA 1
BBICOKOMOJICKYJIIPHBIX COCTMHCHUIN
OCHOBHBIE METOIBI CUHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTHHCHH. 1
[TnacTmacchl, Kaydyku, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIHHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Xumus, 10 knacce/ I'abpuensu O.C., OOIIECTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBemienne»

* Xumus, 10-11 kimaccsl/ Xypun A.A., AkiimonepHoe o0miecTBo «M3aaTenbcTBo
«IpocBemenue»

O.C. I'abpuensn yueOnuk «Xumusi» 10 kmacc, Mockga, «Jpoda» 2014 r.

O.C. I'abpuensH yueonuk «Xumusi» 11 xkmacc, Mocksa, «Jpoda» 2013 r.

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

VYyeOHo-mMeTonnueckuit komiuiekT: O. C. 'abpuensn «IIporpamMmma kypca xumun s 8-11
KJIaCCOB 00111€00pa30BaTeIbHBIX yUpeKIeHH», MockBa, usa. «poda» 2010r. (bazossrit
YPOBEHb, TPOPHUILHBIN YPOBEHBD).

IMa6puensu O.C. Xumus 10 knacc, Mocksa, «/Ipodan. 2014 r. IIpodribHbIN ypOBEHB.
YyeOHUK.

INa6puensu O.C., Octpoymona U.I'. Xumus. 10 . [IpodunbsHsiil ypoBeHns: MeToanueckoe
nocobue. — M.: lpoda.

["abpuensn O. C., OctpoymoBa N.I'. HactonbHas kHura yuurens. Xumud. 10 ki - M.:
Hpoda.

INa6puensn O.C., Octpoymoa U.I'. Oprannyeckast Xumus B TeCTax, 3aa4ax,
ynpaxueHusx. 10 k1. — M.: [lpoda.

Xumus 10 ki.: KoutponpsHbie U ipoBepouyHbie padoThl K yuebnuky O.C. 'abpuensna.
I"abpuensu O.C., Peweros I1,B., OctpoymoB U.I'., Hukutiok A.M. I'oToBUMCS K eAMHOMY
rocy/apCcTBeHHOMY 9k3ameHy. —M.: Jlpoda.

[Ma6puensu O.C., OctpoymoB N.I'. Xumus. Marepuansl 1715t TOATOTOBKU K €TUHOMY
roCy/1apCTBEHHOMY 3K3aMEHY U BCTYNHUTEIbHBIM SK3aMeHaM B By3bl: Yueb. [Tocobue, - M.:
Hpoda.

["a6puensin O.C., Octpoymoa U.I'. Xumudeckuii sxcnepuMeHT B mkosie, 10 ki, — M.:

Hpoda.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
O.C. T'abpuensn Xumus. 10-11 knacc: a1ekTpoHHOE yueOHOE U3JaHuEe: MYIbTUMEINNHOE
npunoxenue kK yaeOHuky O. C. ['abpuensina. — Pexxum gocryna:
http://www.drofa.ru/catnews/dl/main/chemistry
[Tporpamma 1o xumun. — Pexxum noctyna: http://www.drofa.ru/for-
users/teacher/vertical/programms
Ennnas xomtekuus nudpoBbIx 00pa3oBaTeNbHBIX pecypcoB. — Pexxum
noctyna:http//school-collection.edy/ru
DJEeKTPOHHbIE NPUIOKEHUS K y4eOHUKY. — Pexxum goctyna:
http//www.drofa/ru/cat/prodyct865/htm



