MUHUCTEPCTBO IMIPOCBEHIEHUS POCCUICKON ®EJEPALIMA

MYHUIIMITAJIBHOE KA3EHHOE OBIIEOBPA3OBATEJBHOE YUPEXKIEHUE

«CTAPOJAPAYEHUHCKASA CPEIHSASI OBIIEOBPA3OBATEJIBHAS IIKOJIA»

3APHHCKOI'O PAMOHA AJITAICKOI'O KPASI

PACCMOTPEHO Ha «YTBEPXOAKO» Aupekrop MKOY
neparorm4eCcKom coBeTe. «CTapop,pa‘-IeHMHCKaﬂ C.0.l.» y r_'_F
Mpotokon N210 ot 28.08.2023r A.A.CeHTsKoBa. Mp N2110 ot 28.08.2023r.
PABOYAS IPOTPAMMA
(ID 385231)

yueOHoro npeamera «XumMusi. bazoBbiii ypoBeHb»

quist oOyyvaromuxcsa 10 kmacca

Crapoapauenuno 2023




HOSACHUTEJIBHAS 3AITMCKA

IIporpaMMa 1o XMMHUM Ha ypOBHE CpeHEro 0011ero o0pazoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @enepanumny,
TpebOBaHUIl K pe3ylibTaTaM OCBOCHHs (enepasbHOW 00pa30BaTEIbHON MPOrpamMMBbl CPEIIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHBIX B DenepaibHOM TOCYIAPCTBEHHOM
oOpaszoBarensHOM cTanpapre COO, ¢ yuérom Konuenuuu npenojaBaHus yueOHOro mpeamera
«XuMusg» B 00pazoBaTelbHbIX opraHm3anusx Poccuiickoit ®enepaunu, peanus3yromux
OCHOBHBIE 00pa30BaTEeNbHBIC MPOTPAMMBI, ¥ OCHOBHBIX IOJIOKEHUH «CTpaTeruu pa3BHTHUS
Bocnutanusd B Poccuiickoit ®enepanun Ha mnepuon no 2025 roma» (Pacmopspkenue
[TpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOIXOMOB K pa3pabOTKe MporpaMMbl 1O XWUMHH, K OIPEIEICHUI0 O0IIei
cTpaTeruu oOyuYeHHsl, BOCIIUTaHUS U Pa3BUTHUS OOYyYarOLIMXCS CPEACTBAaMH y4eOHOIo mpeamMera
«Xumusa» s 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUJIM KOHLENTYajbHbIE MOJOKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH II€JICH, coJepXkaHus, pe3yJbTaToB OOY4YeHUS U
TpeOOBaHUI K YPOBHIO IIOJATOTOBKHU BBIITYCKHHKOB.

Xumuueckoe o0pa3oBaHHE, IOJydyaeMOe€ BBIMYCKHUKaMH  00IIeo0pa3oBaTebHON
OpraHu3alyy, SBJSIETCS HEOThEMJIEMOM 4acTblo HX o0pa3zoBaHHOCTH. OHO  CIIyKUT
3aBEPIIAIONIAM 3TallOM peaM3alliil Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX
[EHHOCTEH, TPHUCYIIUX MEJIOCTHOM CHUCTEME XHMHYECKOro oOpa3oBaHUS. DTH IICHHOCTH
KacaloTcsl TO3HAHUs 3aKOHOB INPHPOJIbI, (POPMUPOBAHMS MHUPOBO33PEHUS M OOLICH KyJIbTYypbl
YeJIOBEKa, a TaKKe OHKOJOIMYECKHM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMuieckoe oopa3zoBaHue 0O0YyYarOIIMXCS HA YPOBHE CPEIHEro
o01iero ob6pa3oBaHusl CPEACTBAMH yueOHOro mpeamera «XUMHS», COACpKAaHUE U MOCTPOCHUE
KOTOPOTO ONpEeAENeHBl B IMpOrpaMMe MO XHMHUHU C Y4YETOM CHElU(UKH HAyKH XUMHH, ©&
3HAYEHUS B MO3HAHUU MPHUPOJIBI U B MAaTEPHAIBHOM KHU3HHU OOIIECTBA, a TAKXKE C YIETOM OOIIUX
eJIel ¥ TIPUHITAIIOB, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OOMIero
oOpasoBanust B Poccuiickoit denepanuu.

XUMHSI KaK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HAayK UTpaeT ocoOyro pojib B COBPEMEHHOM
LUBWIN3ALUK, B CO3JaHUU HOBOW 0a3zpl MaTepHalbHON KyJbTypbl. OHa BHOCUT CBOM BKIaja B
(dopMHpOBaHUE PAIIMOHAILHOIO HAYYHOTO MBIIIUIEHUS, B CO3JJaHHE IIEJIOCTHOTO MpEACTaBICHUS
00 OKpY’arolleM MUpPE KaK O €IWHCTBE MPUPOIBI U YEJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE NMOHMMAaHMS BEUIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHHS B3aUMOCBSI3U
MEX]y CTPOCHUEM BEIIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTSMU IPUMEHEHUSL.

TecHO B3aUMOJECHCTBYS C JPYTUMH €CTECTBCHHBIMH HayKaMH, XHMHUS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYpbl, HEOOXOAWMBIM YCIOBHEM YCIEIIHOTO TpyAa M
KHM3HM KaKJoro wieHa obmectBa. CoBpeMEHHass XMMHUsSl KaK Hayka CO3MJaTelbHasl, KaKk HaykKa
BBICOKMX TEXHOJIOI'MH HAIlpaBJieHa Ha PELIeHHE II00albHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUSA
YeJIOBEYECTBA — CBHIPbEBOM, HJHEPreTUUECKOl, NUIIEBOM, 3KOJOrMYecKOW Oe30MacHOCTH H
OXpaHbI 3/I0POBbS.

B coorBeTcTBMM ¢ OOmMMH LENSIMH W TPHHIUIIAMU CpeIHEro oO0Imero oOpa3oBaHUs
conepkanue npeaMera «Xumus» (10-11 xnaccbl, 6a30Bblii YPOBEHb U3yUEHUS) OPUEHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJITOTOBKY OOYYaIOUIMXCS, HEOOXOTUMYIO MM JUIS
BBIPAOOTKH MHUPOBO33PEHUYECCKUX OPHUEHTHUPOB, YCIICHIHOTO BKIIOYECHUS B JKU3HB COIMYMa,
MPOIOJKEHNs 00pPa30BaHUs B Pa3IMYHbBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMUEH.

CocrapisroliuMu  nipeaMera «XHUMUS» SIBISAIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuMus» 1 «O011ast 1 HeopraHuyeckast XUMUs», OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0230BOM HAyKH: CHCTEMa 3HaHUH MO HEOPraHMYECKOW XUMHHU (C BKIIOUEHUEM
3HaHUU U3 OOLIeH XMMMM) U OpraHudeckol XuMuu. GOpMUPOBAHKE JTAHHOW CHUCTEMbI 3HAHUM
IIpY W3Y4YEHUH NpeaMeTa 00ecleurMBaeT BO3MOXHOCTb PACCMOTPEHUS BCETO MHOrooOpasus
BEIIIECTB HA OCHOBE OOLIUX MOHATHH, 3aKOHOB U TEOPUI XUMHUH.

Crpykrypa conepxkanusi KypcoB — «Oprannueckast Xxumusi» 1 «OOmas 1 HeopraHudeckas
XUMHUsD» chOpMUpPOBaHa B MPOrpaMMe M0 XUMHM Ha OCHOBE CHCTEMHOIO MOJX0/Aa K H3YUYEHUIO
y4eOHOro Martepuasa M OOyCIOBJIE€Ha HCTOPUYECKH OOOCHOBAHHBIM pPAa3BUTHEM 3HAHUN Ha
ONpENEeNEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHUMHH BELIECTBA
paccMaTpuBaIOTCs Ha YPOBHE KJIACCHUYECKON TEOPUM CTPOEHUS OPraHMYECKHX COCIUHEHMM, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX MPEJICTaBICHUH O CTPOEHUM BEIIECTB.
Ceenenust 00 M3y4aeMbIX B Kypce BEIIECTBaxX AAIOTCS B Pa3BUTHM — OT YIVIEBOJAOPOJOB [0
CJIO’)KHBIX OHMOJIOIMYECKH aKTHUBHBIX COEIMHEHHMH. B Kypce opraHmueckoil XMMHHU IMOJIyYaroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero oOpa3oBaHusl MepBOHAYaJIbHbIC
NPEJCTaBICHUs O XUMUYECKOM CBSA3M, KJIACCU(PUKAIIMOHHBIX NMPU3HAKAX BELIECTB, 3aBUCHMOCTH
CBOMCTB BEILECTB OT UX CTPOEHUS, O XMMHUYECKON pPEeaKIHu.

[Ton HOBBIM yIJIOM 3peHHUsl B mpeaMeTe «XHUMus» 0a30BOr0 YpOBHS pPaccMaTpHBAETCS
M3yYEHHBII Ha YypOBHE OCHOBHOTO oOOIIEro o00pa3oBaHUs TEOPETHUYECKUM MaTepual u
(aKTOJIOTHUYECKHE CBEJCHHS O BEIIECTBAX M XMMHYECKOW peakuuu. Tak, B 9YaCTHOCTH, B Kypce
«O0mas 1 HeopraHudeckass XUMHUsD) 00yUarOIIUMCS MPEIOCTaBISIETCS BO3MOKHOCTh OCO3HATh
3HAQYEHUE TMEePUOJMUYECKOr0 3aKOHA C OOLIETEOPETHMYECKUX U METOMO0JIOTMYECKUX IO3UIHM,
riyoke MOHSATh HCTOPHUYECKOe HM3MEeHeHHe (QYHKIMM 3TOro 3akoHa — OT oOoOmiaromen o
OOBSCHSIONIEH U MPOTHO3UPYIOMICH.

Envnas cucrema 3HaHUM O BaKHEHIINX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAaX U
IIPUMEHEHNH, a TAKXKE 0 XUMHUUYECKUX PEAKLMSIX, UX CYLUIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nonosHAeTcs B Kypcax 10 wm 11 KimaccoB d2neMeHTaMM  COJEp)KaHUS, HMEIOINUMU
KyJbTYPOJIOTMUECKMH M TPUKIAAHON XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT TOHUMaHHIO
B3aMMOCBSA3M XMMHMHU C JIpYTUMH HayKaMH, pacKpblBaloT €€ pojib B IO3HABAaTEJIbHOM U
IPAKTUYECKON NEATEIbHOCTU 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAKEHHUS K IPOLECCY
TBOpUYECTBA B 00JACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TIOMOTAIOT BBITYCKHUKY
OPHEHTUPOBATHCS B OOLIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOJeMax, CBSI3aHHBIX C XMMHUEH,
KPUTUYECKH OCMBICIMBATH MH(GOPMAIMIO U NPUMEHSTh €€ JUIsl MONOJHEHUS 3HAHUH, peleHus
UHTEJJIEKTYAJIbHBIX U 3KCIEPHUMEHTAJIbHBIX HCCIIENI0BATENbCKUX 3a1ad. B menoMm coxep:kanue
yueOHOro npeamera « XUMHsS» JaHHOTO YPOBHS M3YUYCHHS OPHEHTHUPOBAHO Ha (OpPMUPOBAHHE Y
00y4aroImuXxcss MUPOBO33PEHUECKON OCHOBBI JIJISl MOHUMaHUs (PUIocOPCKUX HMIeH, TaKUX Kak:
MaTepHaIbHOE eIMHCTBO HEOPTaHWYECKOTO M OPTaHUYECKOTO MHpPa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB MX COCTABOM U CTPOEHHUEM, II03HABAEMOCTb IIPUPOJHBIX SBJICHUN IIyTEM DKCIIEPUMEHTA
U pelIeHHs NPOTHBOPEUYMHA MEXTy HOBBIMU (aKkTaMH U TEOPETUYECKUMH MPEANOCHIIKaMHU,
OCO3HAHME POJM XMMHUH B PEIIEHHM 3KOJOIMYECKHX Mpo0JieM, a Takke MmpodiieM cOepexeHust
JYHEPrETUUECKUX PECYPCOB, ChIPbs, CO30aHMsI HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B mnnane pemeHus 3agad BOCHHMTAHUS, pa3BUTHUS U COLMAIM3ALUU  OOYYaOLIHXCS
IIPUHATHIE MPOrpaMMON MO XUMHM IOAXOAbI K OIPEAEICHUIO COACPKAHUS M IOCTPOCHUS
npeaMeTa IpeayCcMaTpuBaroT (OPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX NEHCTBHN, MMEIOIINX
0a30Bo€ 3HAYCHHE IS PA3IMYHBIX BUOB JIEATEIFHOCTH: PEHICHUs MpoOeM, MOUCKa, aHau3a 1
00paboTku uWHGOPMAIMK, HEOOXOAUMBIX [JII TPHOOPETEHHUS OMbITa MPAKTUYECKOH U
UCCIIEIOBATENbCKOM 1eATEeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XUMHUU.



B mpakTtuke npenogaBaHusi XUMHH KaK Ha yPOBHE OCHOBHOTO 00IIIEero 0Opa3oBaHus, TaK U
Ha YypOBHE cpeaHero ooOmero o0pa3oBaHWs, TMPU  ONPEIACICHUH  COJEp KaTebHON
XapaKTEPUCTUKU IeJe H3ydeHUs] MpeaMeTa HampaBJICHHUEM TNEPBOCTEIICHHOW 3HAUYUMOCTHU
TPaAWUMOHHO TMpHu3HAETCS (OPMUPOBAHHE OCHOB XUMHUYECKOW HayKM Kak oOrnactu
COBPEMEHHOTO €CTECTBO3HAHMS, TMPAKTUYECKOW MEATeITbHOCTH 4YEeIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOH KyIbTyphl. C METOAUYECKOW TOYKH 3pEHUs TaKoW TMOAXOd K
OTIpEe/ICTICHUIO TIeJIel N3YyUeHHUs MpeIMeTa SBJSETCS BIOJIHE OMPaBAaHHBIM.

CornacHO NaHHOW TOYKE 3pEHUS TJIABHBIMH IEJIIMU H3Y4YeHHUS TMpenMera «XuMHs» Ha
6a3oBom ypoBHe (10 -11 xJ1.) sIBISIFOTCS:

e (opmupoBaHME CHUCTEMBl XHMHUYECKHMX 3HAHWW KaK BaXXHEWIIEH COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, B OCHOBE KOTOPOMl JIEXaT KIIOYEBBIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHUH XHWMHUHU, OCBOCHHE f3bIKa HAYKH, YCBOCHHE H
MOHMMAHUE CYIIHOCTH JOCTYIHBIX O0O0OOIIEHUN MHMPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPHUEH WX PA3BUTHUS U CTAHOBIICHHUS;

e (opmupoBaHHE W pa3BUTHE MPEJCTABICHUNA O HAYYHBIX METOJaX MO3HAHUS BEUIECTB U
XUMHUYECKUX PEAKIUi, HEOOXOUMBIX ISl TPHUOOPETEHUS YMEHHUI OPUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUYECKUX SBJICHUM, UMEIOIINUX MECTO B MMPUPOJE, B MPAKTUYECKON U
IMOBCEAHEBHOM KU3HU,

e pa3BUTHE YMEHUH U CMOCOOOB MAESITETBbHOCTH, CBS3aHHBIX C HAONMIOJEHUEM U
OOBSICHEHMEM XHMMHUYECKOTO JKCIEPUMEHTa, COOIIOJCHUEM TMpaBuil 0Oe30MacHOro
oOpaliieHus ¢ BEIIeCTBAMHU.

Hapsimy ¢ atuM, conmepkarenbHasi XapakTepUCTUKa IIeJIe W 3a/a4 U3y4eHUs MpeaMeTra B
porpaMMe 1Mo XUMHUH YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMH MPUOPUTETAMH
B cHCTeMe cpefaHero obmiero ooOpaszoBanus. CerojHs B TNPENoOJaBaHUW XUMHUU B OOJbIICH
CTENEHH OTHAETCS TMPEANOYTeHHE MPAKTUUYECKOW KOMIIOHEHTE COJepKaHusi oOyueHus,
OPHUCHTHPOBAaHHOM Ha TOATOTOBKY BBITYCKHHKA OO0IIe00pa30BaTeIbHON  OpraHHW3allnu,
BJIQ/ICIOIET0 HE HA0OpOM 3HAHUHU, a (PYHKUIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJIYYEHHs 3HAHUN M MPUMEHEHUS UX B pealbHOW KU3HU AJIS PeIleHus
MPAKTHYECKUX 3aJ1ad.

B cBs3u ¢ oTMM TpU U3YYEHHH TMpenMeTa «XUMHUS» JOMUHHpYIOIIee 3HAueHUE
MpUOOPETAIOT TaKKE 1NN U 33J1a4H, KaK:

amanranuss  OOyYalIIUXCsl K  yCIOBUSM  JUHAMHYHO  Pa3BHBAIONICTOCS  MHPA,
(dbopMUpOBaHHE UHTEIUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSATEIHPHOMY TPHHSATHIO TPAaMOTHBIX pENICHHA B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBA3AHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHEe Yy OOYYarOIIMXCS KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIIMIA),
MMEIOINX YHUBEPCAIBHOE 3HAUYCHHUE JJISl PA3IIUYHBIX BHUOB JESATEIILHOCTH: PEIICHUS TPOOIeM,
MOWCKa, aHalIM3a W 00paboTKU HMHPOpPMAIUH, HEOOXOJUMBIX JUIsI TPHOOPETEHHS OIbITa
NEeSTETPHOCTH, KOTOpasi 3aHUMAET BaXXHOE MECTO B MO3HAHWU XUMHH, a TaKXKe ISl OLEHKH C
MO3UIIUNA PKOJIOTHUECKOM 0€30MacHOCTH XapaKTepa BIMUSHUS BEIIECTB M XMMHUYECKUX MTPOLIECCOB
Ha OpPTraHu3M YeJIOBeKa U MPUPOJIHYIO CPeny;

pa3BUTHE TTO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH
oOydaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA [0 XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTSIMH, UCTIOJIH30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbIE
TEXHOJIOTHH JIJIsl IOMCKA M aHallu3a Y4eOHOW M HaAyYHO-TIOMYIIPHOU HH(DOPMAIIUYA XUMHUIECKOTO
COJIepKaHUS;



(dbopMHpOBaHUE U PA3BUTHE Y 0OYYAIOIIMXCS ACCOIMATUBHOTO U JJOTMYECKOT'O MBIIIUICHUS,
HAOJIOIATEIIBHOCTH, COOPAHHOCTH, AaKKypPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJHUMEI, B
YaCTHOCTH, MPH TUIAHUPOBAHHUU U TIPOBEJICHUN XMMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYaromuxcs yOeKIEHHOCTH B TyMaHUCTHYECKOW HAIpaBICHHOCTH
XAMUW, €€ BaXHOH pOJM B  pEIICHWH TJIOOAIBHBIX  MPOOJIEM  palrOHAIHLHOTO
MPUPOIOTIONB30BAHUS, TIOMOJHEHHUS JHEPTeTUYECKUX PECYpCOB U COXPAaHEHHS TMPHPOTHOTO
paBHOBECHS, OCO3HAHMS HEOOXOJUMOCTH OCpPEKHOTO OTHOUICHHUS K TPHPOJIE U CBOEMY
3I0POBBIO, & TaAKXKE MPUOOPETEHHS OIBITA UCIIOJB30BAHUS MMOJYYCHHBIX 3HAHUMA ISl TIPUHSATHUS
TPaMOTHBIX PEIICHUH B CUTYAIUSIX, CBSI3aHHBIX C XUMHUUYECKUMHU SIBIICHUSMHU.

B yueOHOM 1ane cpemaHero oOmiero oOpa3oBaHUS MpeaMeT «XUMUsS» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMETHOH 0bnacTu «EcTecTBeHHO-HAYYHBIE MTPEIMETHI.

OOmiee ynciio 4acoB, OTBEACHHBIX JUIS M3YYCHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHETO
obmiero obpa3zoBaHusi, coctaBiser 68 yacos: B 10 kmacce — 34 yaca (1 yac B Hezmenio), B 11
kiacce — 34 vaca (1 4ac B Hezelo).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0OCHOBBI OPraHUYEeCKON XUMUH

IIpeamer opraHu4ecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B IOJIyYCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus cTpoeHus: opraHnyeckux coequHennii A. M. bytneposa,
e€¢ ocHOBHBbIE TONOXKEHUs. CTPyKTypHbIe (OpMYJIBI OpPraHUYECKUX BelecTB. | omonorus,
n3oMepus. XuMu4ecKasi CBsI3b B OPraHMYECKUX COCIUHEHUSX — OAVMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o  kiaccupukauud  OpraHudeckux  BemecTB.  Homenkmarypa
OpPraHUYeCKUX COEIMHEHMH (cucTeMaThdecKas) W TpPUBUAIbHBIE HA3BaHUS BaXHEUIIMX
IIPEICTaBUTEINIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIIbHBIE METOJIbl M3Y4YEHHs BELIECTB U MX NPEBPAILCHUN: O3HAKOMIIEHHUE C
oOpa3liaMu OpraHMYecKHX BEIIECTB M MaTepHajaMHd Ha UX OCHOBE, MOJECIMPOBAHHE MOJEKYJI
OPraHMYECKUX BELIECTB, HaOJIOJIEHHEe M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALICHUIO OPTaHUYECKUX BEILIECTB IIPU HAarpeBaHuM (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHUE).

YriaeBogopoabl

ATKaHBI: COCTaB M CTPOEHHE, T'OMOJOTMYECKHU psa. MeTaH M 3TaH — NpOCTEHIINe
NPEJCTaBUTENIN AJIKAHOB: (U3UUECKHE U XUMHUECKHE CBOMCTBAa (peakLuu 3aMeIleHHs H
TOPEHUs), HaXOXKJECHHUE B IIPUPOJIE, MOIyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psAll. DTUIEH U NPONWIEH — MPOCTENIINe
NPEJCTaBUTENIN AJKEHOB: (U3UYECKHE M XHMHUYECKUE CBOICTBa (peakuuu TUAPUPOBAHMA,
raJlor€HUPOBaHUs, THIpaTallii, OKUCIEHUS U MOJIMMEpU3allin), MOITy4eHUE U IPUMEHEHHE.

Ankanuensl: OytamgueH-1,3 u MeTunOyTamuen-1,3: cTpoeHHe, BaKHEHMIINE XHMHUYECKUE
CBOMCTBA (peakuus noauMepusanun). [lonyueHre CHHTETHYECKOrO KaydyKa U pe3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJIOTMYECKHH psia. ALETWIEH —
NPOCTEUIINN MpeCTaBUTENb AIKMHOB: COCTaB, CTPOEHUE, (PU3NYECKHe U XUMUYECKHEe CBOICTBA
(peaxiuy ruIpupOBaHus, raloreHUPOBAHNUS, THAPATALUHU, TOPEHHUS ), TOJTyUYCHHE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHE W XHMHYECKHE CBOWCTBa (peakuuu
raJIOTEHUPOBAaHUS U HUTPOBAHMs), INOJIyYEHHE U TNpuUMeHeHue. Tonyon: cocmas, cmpoexue,
Qusuueckue u Xumuieckue ceolUCmea (PeaKyuu 2aio2eHUpo8anus U HUMpPOBAHUs), NOTYHeHUe U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHYeckas CBA3b MEXAY  YIJIIEBOAOPOJIAMH,
IIPUHAUIEKAIIMMHY K Pa3JIUYHBIM KJIACCaM.

[IpuponHble UCTOYHUKHU YIIIEBOAOPOJOB. [IpuponHbIii ra3 U momyTHbIE HE(TAHBIE Ta3bl.
Hepts u e€ mnpoucxoxnaenue. CrocoObl mnepepaboTkn He(THU: TNEeperoHkKa, KpPEeKUHT
(TepMHYECKH, KaTamUTUYeCKHi), muponu3. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHUE B
MIPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yrosb U MpoayKThI €ro nepepadoTKy.

OKCIIEpUMEHTAIIBHBIE METOJIbl M3Y4YEHHs BELIECTB U MX NPEBPAIICHUN: O3HAKOMIIEHHUE C
o0pasnamu ImIacTMacc, KaydyKoB W pe3uHbl, Kojulekuuu «HedTe» u «YTomb», MoaearnpoBaHne
MOJIEKYJ1 YIJIEBOAOPOJOB M TaJOr€HONPOU3BOIHBIX, IPOBEICHUE IPAKTUYECKON pPAOOTHI:
IIOJIy4YEHHUE STUIICHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnebie 3anaun.

Bbluucnenuss 1mo ypaBHEHHMIO XUMHMYECKOHW peakuuu (Macchl, 00bEMaA, KOIUYECTBA
MCXOJIHOTO BEIECTBA WJIM MPOAYKTa PEaKIMH IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY

OOHOI'0 U3 UCXOJHBIX BCIICCTB UJIN MPOAYKTOB peaKLu/m).



Kucaopoacoaep:xamue opranndeckue coeiMHeHUs

[IpenenpHBIE OMHOATOMHBIC CHUPTHL. METaHON W ATAHON: CTPOCHWE, (U3NYECKUE U
XUMHUYECKHUE CBOMCTBA (pPEakUUM C AKTUBHBIMH METaJlJIaMH, I'aJJOT€HOBOJOpOJIaMH, TOpPEHHE),
IIpUMeHeHne. BogopoiHble CBSA3M MEXKIY MOJIEKYJaMHU CIUPTOB. JleliCTBHE METaHOJIA U DTaHOJIA
Ha OpPTraHu3M YeJIOBeKa.

MHoroaTomMHble CHHUPTHI. OTUJIEHIVIMKOJIb W TIULEPUH: CTpPOeHHE, (GU3NYECKHe U
XMMHYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO IIETOYHBIMU METAJUIAMHU, KAUeCTBEHHAs peaKiys Ha
MHOIOaTOMHbIE CIUPTHI). JlelicTBME Ha oOpraHu3M uesnoBeka. lIpumeHeHuWe raunepuHa U
STUJICHTJIUKOJIA.

@deHOM: CTpOCHHE MOJEKYJbl, (QHU3MUECKHe M XUMHUYECKHE CBONCTBA. TOKCHYHOCTBH
¢denona. llpumenenue penona.

Anpneruapl . kemowuwi. DopManblerui, aueTaabAeru]: CTpoeHue, (U3NYECKHe U
XUMHUYECKHE CBOWCTBA (PEaKkIMM OKHCIEHHS W BOCCTAHOBJICHHS, KadeCTBEHHbBIC PEAKIHH),
IIOJIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TNpeiebHble KapOOHOBBIE KHCIOThl. MypaBbUHAsE M YKCYCHasl KUCIIOTHI:
CTpoeHue, (pu3nyeckrue 1 XUMUYECKHE CBOMCTBA (CBOWCTBA, O0IIME ISl KJIacca KUCIOT, PeaKLus
TepuUKalMK), TOoNydeHHe U mpuMeHeHue. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
MIPEJICTAaBUTENIN BBICIIMX KapOOHOBBIX KHCJIOT. Mblila KaK COJNM BBICIIUX KapOOHOBBIX KHCIOT,
UX MOIOIIIEE JICHCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOJAHBIE KapOOHOBBIX KUCIOT. ['MAPONIM3 CIOXHBIX 3(UPOB.
Kuper. ['maponus xupos. [IpuMeHnenne xxnupoB. bruonorudeckas poib KUPOB.

VYraeBojpl: cocTaB, KilacCU(UKaLUs yIIeBOA0B (MOHO-, TU- U TIodMcaxapubl). [ roko3a —
NPOCTEHIINNA MOHOCaXapHuI: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKUE
cBoiicTBa (B3aumojeiictBue ¢ ruapoxkcunom meau(Il), oxuciaeHne amMmHuauHBIM pPacTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHME, OpOKEHUE TIIOKO3bI), HAXOXAECHUE B MPUPOJE,
npuMeHeHune, Ononormdeckas posib. orocunTe3. DpykTo3a Kak H30MEp TIIFOKO3HI.

Kpaxman u nemnono3a Kak npupojHble noaumepbl. CTpoeHue kpaxmaia U LEJUTI0I03bI.
®dusnueckre 1 XMMUYECKHEe CBOMCTBA KpaxMaia (THApoJIn3, KaUeCTBEHHAs Peaklus C HOI0M).

DKCIIepUMEHTANIbHBIE METOJAbl W3Y4YEHMsI BEIIECTB M MX IMPEBpALICHHI: NpOBEICHHE,
HaOJIIOIeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peaKknMyu OJHOATOMHBIX CIUPTOB (OKUCIeHHe 3TaHona okcugoM Meau(ll)), MHOroaToMHbIX
CnupToB (B3aumojeicTBue rauuepuHa c¢ ruapokcunom menu(ll)), ampaerunoB (oxucieHue
aMMMa4yHbIM pacTBopoM okcuga cepeOpa(l) m rugpoxcunom menu(ll), BzaumoneiicTBue
KpaxMmajga ¢ HOJOM), MPOBEIACHUE MPAKTUYECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOMU
KHCJIOTHI.

PacuérHrle 3agaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIHYECTBa
MCXOJIHOTO BEILECTBa WJIM MPOAYKTa PEeaKkIHMH IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJTHOTO M3 UCXOJHBIX BELIECTB WIN IPOILYKTOB PEAKIINN).

A3oTconeprkaliie OpraHn4eckiue CoeAMHEHN.

AMUHOKHCIIOTBl Kak aM{QoOTepHble OpraHudeckue coenanHeHus. dusnyeckue U
XMMHUYECKHE CBOMICTBAa aMUHOKHUCIOT (Ha mpuMepe INMLuHA). buonoruueckoe 3HaueHue
amMuHOKHCIOT. [lenTuabl.

benkn xak NpUPOAHBIE BBICOKOMOJEKYJISIpHBIE coequHeHMs. [lepBuuHas, BTOpuUYHAs U
TpeTuyHasi CTPyKTypa OeikoB. XHUMHUECKHE CBOICTBa O€JIKOB: THIPOJU3, JI€HATyparus,
KayeCTBEHHbIE PEaKLUU Ha OEJIKH.



DKCIepUMEHTAIbHBIE METOABI M3YYEHUs BEIIECTB M MX MpPEBpallleHWi: HaOIoJeHHE U
ONHCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JEHATypalusi OEIKOB NpU HArpeBaHUH, LIBETHBIE
peakiuu OeIKoB.

BbicokoMo1eKyISIpHBIE COCAUHEHUS

OcCHOBHbBIE TOHSTHSI XHUMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUN: MOHOMEp, MOJIHMEp,
CTPYKTYpHOE 3BE€HO, CTEIEHb IOJUMEPHU3ALNM, CPEOHAS MOJIEKyJspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCIMHEHUN — MTOJIMMEPU3ALUs U IIOJIMKOHICHCALIMS.

OKCIIEpUMEHTAIIBHBIE METOJIbl M3Y4YEHHs BEUIECTB U MX NPEBPAILIECHUN: O3HAKOMIIEHHUE C
o0pa3namMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

MexnpenMeTHbIE CBSI3U.

Peanuzanus MexnpeIMeTHBIX CBSI3€i MpH U3ydyeHUHU opraHumdeckoi xumuu B 10 kmacce
OCYILLIECTBIISICTCS 4Yepe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHbBIX IMOHATHH, TaKk MU
MOHSITUMN, SBJISIOUIMNXCSA CUCTEMHBIMU JJIs1 OT/IEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOme ecTecTBEHHO-HAy4Hble IOHATHUA: SBICHHE, HAY4HbIM (akT, THIOTe3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KJIacCUpUKalMsi, TMEepPUOJANYHOCTb, HAOIIOJCHNUE, H3MEpEeHHe,
SKCIIEPUMEHT, MOJICIIUPOBAHHE.

dusuka: MaTepus, JHEPrus, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, YHEPIrETUUECKUN YPOBEHD,
BELIECTBO, TEJO, 00BbEM, arperaTHOE COCTOSIHUE BELIECTBA, (PU3NUECKUE BEIMYMHBI U €AMHUIIBI
UX U3MEpPEHUs.

buonorus: knetka, opraHusMm, Omocdepa, oOMEH BemIeCTB B OpraHu3Mme, (OTOCHHTE3,
OMOJIOrMYECKU aKTUBHBIE BellecTBa (OENKU, YIIeBOIbL, KHUPHI, (PepMEHTHI).

I'eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHomorns: NUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUs, MOIOLIUE CPEIICTBA,
JIEKapCTBEHHBIE U KOCMETHUYECKUE MTPENapaThl, MaTEpPHUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3ylbTaTaM OCBOCHHUS OOYy4YarOIIMMUCS
IIPOrpaMM CpeaHEro oO0Iiero oopazoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
HayuHo-meTonnyeckoil OCHOBOM i1 pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTaTOB OCBOEHUS
MIPOrpaMM CpeTHEro o0IIero 00pa30BaHus SBISETCS CUCTEMHO-/1EATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBUH € CHCTEMHO-IEATEIbHOCTHBIM IOAXOJOM B CTPYKType JIHMYHOCTHBIX
pe3yJabTaTOB OCBOCHMS IpeaMeTa «XHMHUS» Ha YPOBHE CpEIHEro oOmero oOpa3oBaHMs
BBIJICIICHBI CIIEIYIOIINE COCTABIIAIOILNE:

OCO3HaHHE OOYYAIOUIMMHCS POCCUHCKONW TPaKAAHCKOM HAEHTHYHOCTH — T'OTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HAJINYME MOTUBAIMH K 00yUEHUIO;

LIEJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HAa OCHOBE KIIIOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAULINNA 6a30BOM HAyKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCSl PyKOBOJICTBOBATbCSI B CBOEH ESTEIBbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMH, TIPUCYIIMMHU LEJIOCTHOM CHUCTEME XUMHYECKOIO
o0Opa3oBaHus;

HaJIMYME TPABOCO3HAHUS DKOJIOTMYECKOM KYJIBTYpbl M CHOCOOHOCTH CTaBUTh €U U
CTPOMTD KU3HEHHBIE IIJIaHbl.



JlnyHOCTHBIE pe3ynbTaThl OCBOEHHUSA MpeaMera «XHUMHsD JIOCTUTAIOTCS B E€IMHCTBE
y4eOHOW H BOCIUTATEILHOW JIEATEIHPHOCTH B COOTBETCTBUHM C TYMaHUCTHYCCKHUMHU,
COIIMOKYJIbTYPHBIMU, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU UM HJ€alaMH  POCCHICKOTO
rpa)X/IaHCKOTO O0O0IlecTBa, MPUHATHIMU B OO0IIECTBE HOPMAMHM M TIpaBUJIaMHU TOBEACHUS,
CIOCOOCTBYIOIIMMHU TIPOIIECCaM CaMOITO3HAHUSI, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAaHOBJICHUS
JUYHOCTH 00YYarOIIUXCsl.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHS» OTPa)KaloT cPOPMUPOBAHHOCTH
OTBITa TIO3HABATENFHOW W TIPAKTUYECKOW JAEATEIHHOCTH OOYYAIOIIUXCS 0 peann3aliu
MIPUHSTHIX B OOIIECTBE IICHHOCTEH, B TOM YHUCIIC B YaCTH:

1) rpamaaHCKOr0 BOCIUTAHMSA:

OCO3HAHUS 00YYArOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPAaB U 00SI3aHHOCTEH, yBaXKCHUS K
3aKOHY W MPaBOIMOPSIIKY;

MIPEACTABJICHUS] O COIMAIBHBIX HOPMAaxX W TpaBUaX MEKIWYHOCTHBIX OTHOIICHHWH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOU TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENIBHBIX 33124, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI IPYTHX
MIPU aHAJIU3€ PA3TUYHBIX BUIOB YUEOHOU EATETbHOCTH;

2) N1aTPMOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HAcJIeUI0 OTEYECTBEHHOMU
XUMHH,

YBa)KEHUS K MPOLIECCYy TBOPUECTBA B OOJACTH TEOPHUH M MPAKTHUYECKOTO MPUMEHEHUs
XUMHH, OCO3HAHUSA TOTO, UYTO JIOCTIKEHUS HAYKH €CThb Pe3yNbTaT JJIUTENbHBIX HaONI0/ICHUH,
KpPOMOTJIUBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, IOCTOSIHHOTO TPyAa YYEHBIX U MPAKTUKOB;

WHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMOJYYEHHU U TIOCIEAYIOUIEM aHaJIU3e
WH(GOPMAIIUHU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTCUSCTBEHHOW XUMHUH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHMSI, 3TUYECKOTO MOBEACHMUS;

CIIOCOOHOCTH  OIIEHWBATh CUTYyalldd, CBSI3aHHBIC C XUMHUYECKHUMH SIBJICHUSMHU, |
MPUHUMATh OCO3HAHHBIE pPEIICHUs, OPUEHTHPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTM OLIEHMBAaTh CBOE IOBEICHHE W IIOCTYIIKM CBOMX TOBAPHUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM ITUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbI 310POBbS:

MOHMMaHMUA LEHHOCTEH 3I0pOBOrO M Oe3omacHoro oOpas3a >XU3HH, HEO0OXOAUMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXUYECKOMY 3[J0POBBIO;

coOo/IeHnsT TpaBWil OE€30MacHOTO OOpalIeHHsI C BEIIECTBAMU B OBITY, MMOBCEIHEBHOM
KHU3HU U B TPYJIOBOM NEATEILHOCTH;

MOHMMAHUSA LEHHOCTH TMPaBWJI HWHAMBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIINX 3JOPOBbIO U KM3HU JTIOJEH;

OCO3HAHUS TOCIEACTBUA M HEMPHITHS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS ATKOTOIIS,
HapKOTUKOB, KypEHUs);

5) TpyA0BOro BOCIMTAHUSA:

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIEIOBAaTEeNIbCKON  JEeSTENIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTHUX BUJIAX JCSITCIBHOCTH;



YCTAaHOBKM Ha aKTHUBHOE Y4YacTHE€ B pEIIEHWU MPAKTUUYECKUX 3a/lady COLHUAIbHOMI
HAIpPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY HM3YUYCHHIO MPO(ECcCHil pa3iiuyHOTO poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUs K TPYy, JIOJSM Tpya U pe3yjbTaTaM TPYJIOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY WHIWBUIYaJbHOW TpPAaeKTOpUU OOpa30OBaHMUSA,
Oymyuieil mpodeccuu M peanu3alii COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTpEOHOCTEN 00IIECTBa;

6) 3K0J10rMYEeCKOr0 BOCIMTAHMS :

HKOJIOTHYECKH IIEI€CO00Pa3HOT0 OTHOWIEHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
’KM3HU Ha 3emie;

MOHMMAaHHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MpoOieM, BIMSHHS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSIHUE MPUPOTHON M COIIMATBLHOM CPEIbI;

OCO3HaHUSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHKEHUM XUMHH IS PEIIEHUS] BOIIPOCOB
paIoOHATBHOTO MTPUPOIONOIB30BaAHUS;

AKTUBHOI'O HENPUATUSA JICUCTBUM, MPUHOCAILIUX BpEI OKPYKAlOLIEW NPUPOIHOM Cpene,
YMEHHsSI MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJOTHUYECKUE MOCISACTBHS MPEAIPUHUMAEMBIX
JNENUCTBUYN U ITPEAOTBPALATh UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOH KyJNbTYpbl, OIBITA
NEeSITeIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLMAIbHON MPAKTHKE, CHOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSTH UACOIOTHH XeMoPoOuu;

7) 1EHHOCTH HAYYHOI0 MO3HAHUS:

Cc(OPMHPOBAHHOCTH MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIIECTBEHHOW MPaKTUKU;

MOHMMAHUS CHEIM(PUKA XUMHUU KaK HAyKH, OCO3HaHUs ¢€ poiau B (OPMHUPOBAHUU
paIMOHAIBHOIO HAYYHOTI'O MBILUIEHHUS, CO3JaHUH LIEJIOCTHOTO MPECTaBICHNUs 00 OKpY KaroIeM
MHUpE KaK O €AMHCTBE MPHUPOJbl U YeNOBEKa, B MO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHnu nIpobsieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHH JJIS COBPEMEHHOM IMBWIM3AINH: B €&
TYMaHUCTHYECKON HAIpPaBIIEHHOCTH M Ba)KHOM POJM B CO3/IaHUM HOBOM 0a3bl MaTepuaibHOU
KyJbTYpPBI, PEIICHUH TIO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHSI YEIIOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKOM, TMHUIIEBOM U HKOJOTHMYECKOW Oe30MacHOCTH, B Pa3BUTHHU MEIHIIMHBI,
00eCIIeYeHNH YCIIOBUH YCIIEITHOTO TPY/Ia U SKOJIOTUIECKH KOM(DOPTHON JKU3HU KKIOTO YiIeHa
o01IIecTBa;

€CTECTBEHHO-HAYYHONH TpPaMOTHOCTU: TMOHMMAHHSA CYIIHOCTH METOJOB IIO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIB30BaTh MOJydyaeMble 3HAHUS IS
aHalM3a U OOBACHEHUS SIBICHUU OKPYKAIOIIEro MHpa M MPOUCXOASIIUX B HEM H3MEHEHUH,
yMEHHUS JieTIaTh 000CHOBaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HAYUYHBIX ()aKTOB M MMEIOIINXCS TaHHBIX
C 1IEJIbIO TIOJIYYEHHS JOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTH CaMOCTOSITEIIbHO MCIOJIb30BaTh XMMUYECKHUE 3HAHUS ISl PELIeHUs TpobieM
B PCAITbHBIX KU3HECHHBIX CHTYAIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BaTENbCKON e TENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENMPEpPHIBHOMY OOpa30BaHHMIO M CaMOOOpa3OBaHMIO, K
AKTUBHOMY TIOJyYE€HHUIO HOBBIX 3HAHUW 1O XHMHUHU B COOTBETCTBHU C JKMU3HEHHBIMHU
MOTPEOHOCTIMU;



UHTEpeca K OCOOEHHOCTSM TpyJda B pa3lIuyHbiX chepax mnpodeccruoHaTIbHON

NEeATEIIBHOCTH.
METANIPEJMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIE pe3yNbTaThl OCBOCHHUS YyueOHOro mpeamera «XUMHUS» Ha YpOBHE
cpemHero oomero o0pa3oBaHMs BKIOYAIOT:

3HAYMMBbIe JUIsI (POPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOMIUXCA MEXAUCIUILTMHAPHBIE
(MexmpenMeTHbIC) 00IIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MUPa
u CHGHI/I(bI/IKy MCTOIOB IMO3HAHUSA, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAaYKaX (MaTCpI/ISI, BCUIECTBO,
OHEpPTIUi, SABJICHUC, MPOHECCC, CUCTEMA, Hay‘{HBIfI q)aKT, MMPpUHIUII, TUIIOTE3a, 3aKOHOMCPHOCTD,
3aKOH, TEOPHs, UCCIICIOBaHNE, HAOIIOCHUE, N3MEPEHUE, IKCIIEPUMEHT U JPYTHE);

YHUBEPCAIbHEIE y4eOHbIe JEUCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
perynsTuBHBIE), oOecreunBaronme (GopMupoBaHHE (PYHKIMOHAIBHONW TPaAaMOTHOCTH U
COIMAIbHON KOMITETCHITHH O0yYarOIINXCs;

CHOCOGHOCTB O6yanOH_II/IXC$I HUCIIOJIB30BAaTh OCBOCHHBIC MCKIUCHUIUIMHAPHEIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAIbHBIC Y4eOHBIC ICHCTBHUS B TO3HABATEIBHOU U
COLIMAJIBHOM ITPAKTHKE.

MeTaHpeI[MeTHBIe PE3YIbTATHL OTpAXKAKOT OBJIAACHUEC YHHUBCPCAIbHBIMU y‘-IGGHI:IMI/I
M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JEHCTBUSMH.

OBJIa)]eHI/[e YHUBEPCAJIbHBIMHA y‘lCﬁHI)IMI/I MO3HABATC/JIbHBIMU I[eﬁCTBHﬂMH:

1) 6a30BbIe JJOTHYECKHE TeHCTBUSA:

CaMOCTOSATENILHO (OPMYIMPOBAaTh W aKTyaJM3MpPOBaTh MPOOJIEMYy, BCECTOpPOHHE &
paccMaTpuBaTh;

OmpeNeNnsaTh LETu JeATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX JOCTHKECHMUS,
COOTHOCHUTD PE3YJILTAThI ACATCIbHOCTH C IMOCTABJICHHBIMU LICIIAMU;

HCIOJIB30BAaTh IpPU OCBOCHUU 3HAHUU HpI/IéMBI JJOTUYCCKOT'O MBINIJICHUA — BbBIACIATH
XapakTepHble TMPU3HAKKM TOHATHM W yCTaHABIMBAaTh MX B3aWMMOCBA3b, HCMOJb30BAThH
COOTBCTCTBYIOIIUC MMOHATUSA TJIA O6’L${CHeHI/I$I OTACJIIBHBIX Q)aKTOB n HBHGHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUHU TSI KIIACCU(DUKALIUY BEIIECTB M XUMUYECKHUX PEAKIIHiA;

YCTaHABJIUBATH TPUIMHHO-CJICACTBEHHBIC CBA3M MEXK]Y M3yUYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYCCKHUEC PACCYKIACHUA (I/IH,ZLyKTI/IBHBIe, ACAYKTUBHBIC, 110 aHaHOFI/II/I),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOABI U 3aKJIIOUYCHUS,

MNPUMCHATH B MPOUCCCC IMO3HAHHWA, UCIIOJIB3YCMbBIC B XUMHUHU CUMBOJMNYCCKUC (3HaKOBI>Ie)
MOJIeJIH, TTPeoOPa30BhIBATH MOJIEIBHBIC MPEJCTABICHUS — XUMUUYECKHI 3HAK (CUMBOJI) JIEMEHTA,
XxuMuueckas ¢GopMylia, ypaBHEHME XHMHUYECKOM peakiuu — TMpH pEleHuH Yy4eOHBIX
MO3HABATENIbHBIX W MPAKTUYECKUX 3a7ad, NPUMEHSITh Ha3BAaHHbIE MOJEIIbHBIE NPEICTaBICHUS
JUUISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3YUaeMbIX BEIIECTB U XUMHYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTENbCKHUE IefiCTBHS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O IMO3HAHMS BEUIECTB U XUMUUECKUX PEaAKIIHil;

dbopMyIIpoBaTh eI W 3aJa4dl  HMCCIEAOBAHWS, WCIOJIL30BaTh IIOCTABICHHBIC U
CaMOCTOSITENTLHO C(OPMYJIMPOBAHHBIE BONPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHHS U OCHOBBI
JuTst POPMHUPOBAHUS TUTIOTE3BI TI0 TPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYKICHUH;

BJIAACTh HABBIKAMH CaMOCTOATCIIBHOTO IINIAHUPOBAHUA W TPOBCACHUA YUYCHHYCCKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOJaTh 32 XOJIOM MpOIecca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIHUPOBAaTh OOOOIIEHUS W BBIBOJABI OTHOCHTEIIBHO



JOCTOBEPHOCTH PE3YJIbTATOB HUCCIIECAOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTUET O MPOJEIaHHON
pabore;

IpUoOpeTaTh ONBIT YYEHHUYECKOH HCCIEeI0BAaTEIbCKOM M IMPOEKTHOM JesATENbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHHUs
MPaKTUIECKUX 3a/1a4, TPUMEHEHUIO PA3IMIHBIX METO/IOB TIO3HAHHS.

3) paGora ¢ unopmanuei:

OPHEHTUPOBATbCA B pa3IMYHBIX HCTOYHUKAX HHPoOpMauuu (HAYYHO-TOMYJIsIpHas
JUTEepaTypa XMMHYECKOTO COJEp:KaHus, CIpaBOuYHBIE TMocoOusi, pecypcsl MHTepHera),
aHATM3UPOBaTh HMH(MOPMAIMIO DPA3MUYHBIX BHUAOB U (opM MpencTaBIeHHs, KPUTHUYECKH
OLIEHUBATH €€ IOCTOBEPHOCTh M HENPOTHBOPEUHBOCTH;

(dbopMyIHpOBaTh 3ampOChl M TNPUMEHATh pPa3UYHBIE METOABI TPU TOUCKE M OTOOpe
MH(pOpMaLnu, HeOOXOAUMOM I BBINOJIHEHHs! YU€OHBIX 3ajjau ONpeesIEHHOIO TUIIA;

nproOpeTaTh ONBIT HCIIOIB30BAaHHU WH(POPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH U
Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (OpPMY HpeAcTaBiIeHUuss HHPOpMaLUU (CXEMBbI,
rpaduKu, TUarpaMMsl, TaOIHIIBI, PUCYHKH U APYTHE);

UCTOJIb30BaTh HAYYHBIM $3bIK B KayeCcTBE CpeACTBA Npu paboTe ¢ XUMHUYECKOM
uHpOpMaNKel: MPUMEHSATh MEXIpeIMeTHble ((U3NYecCKne ¢ MaTeMaTHYeCKHe) 3HAKd W
CHMBOJIBI, (hOpMyITBI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh M IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HAIJISTHOCTH.

OsJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH J1eHCTBHSIMU:

3aJjaBaTh BOMPOCHI M0 CYILECTBY OOCYX/J1aeMOW TeMbl B XOJIe TUAJIOra W/UIU JTUCKYCCUH,
BBICKa3bIBaTh HJ€H, (GOPMYJIMPOBATH CBOM MPEUIOKEHUS OTHOCHUTEJIBHO  BBINOJHEHUS
MPEJI0KEHHOM 3a/1auu;

BBICTYINaTh C IpE3CHTAlel pe3yNbTaTOB MO3HABATEIBHOM JAEATENILHOCTH, MOJTYYEHHBIX
CaMOCTOSITENIPHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH  BBIOJHEHHH XHUMHYECKOTO
HKCIEPUMEHTA, NPAKTUYECKOW pabOThl MO HCCICAOBAHUIO CBOWCTB HW3yYaeMbBIX BEIIECTB,
peanu3anuyu y4eOHOro Inpoekta M (OpMYJIHpOBAaTh BBIBOJBI MO pe3yjbTaTaM HPOBEAEHHBIX
WCCIICIOBAHUM MyTEM COTJIACOBAHUS TIO3HUITHI B X0J1e 00CY X ICHHS U1 0OMEHAa MHCHHSIMHU.

OBJajieHHe YHUBEPCAJIbHBIMH PeryIATHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIbHO ITUIAHMPOBATH M OCYIIECTBISATh CBOK IO3HABATENbHYIO JIEATEIBHOCTD,
orpenenss e€ Hear U 3aJadd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH
IpeJUlaraéMblii aITOPUTM JIEHCTBUN TPU BBHIOJHEHWH YYEOHBIX M HMCCIIEOBATENIBCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CITOCOO MX PEIIeHHs C YIETOM IOTyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYILLECTBIISATh CAMOKOHTpPOJIb CBOEH JIEATEIbBHOCTM HAa OCHOBE CaMOaHalIW3a U
CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOCHUA Kypca «OpraHndeckast XUMHUs OTPaKaroT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUN O XUMHUYECKOH COCTABIISIIOIICH €CTECTBEHHO-
HAyYHOM KAapTUHBI MHpa, POJIM XHMMHUU B TO3HAHUU SIBICHUN NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUS W KYJIbTYphl JHUYHOCTH, €€ (YHKIMOHATHLHOW TI'PaMOTHOCTH, HEOOXOIUMOW s



pelIeHrsT TPAKTHYECKUX 3a7ady M DSKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3I0POBBIO U IPUPOTHOM CpEIE;

BJIAJICHUE CHCTEMOM XHMHWYECKMX 3HAHUM, KOTOpPAs BKIIOYAET: OCHOBOIMOJIAraroIINe
MOHATHUS (XUMHUYECKHUI JIEMEHT, aTOM, JIEKTpOHHAsT 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
ANEKTPOOTPHUIIATEIIBHOCTh, XUMHUYECKasi CBs3b, CTPyKTypHas Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJb, MOJIIpHasT Macca, MOJSIpHBIM 00BEM, YIIEpOAHBIA  CKEJNeT,
(yHKIMOHATBHAS TPyINNa, paJuKan, W30MEpHUs, H30MEpPbl, TOMOJOTHYECKHH pPsJl, TOMOJOTH,
YIJIEBOJIOPObI, KACIOPOA U a30TCOJEpKAIlNe COSAUHEHHSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COSMHEHUS); TEOPUH M 3aKOHBI (TEOpUS CTPOEHUSI OPTaHUYECKHUX
BemectB A. M. bymiepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN $I3bIK XMMUU; MHPOBO33PEHUECKHE 3HAHUs, JIEKAIlMe B OCHOBE MOHUMAHHS
MPUYMHHOCTUA ¥ CHCTEMHOCTH XUMHYECKUX SBJIICHHUH, (DaKTOJOTUYECKHE CBEJICHUS O CBOWMCTBAX,
COCTaBe, MOJYUYCHUH U 0€30TTaCHOM UCIOJIb30BAHUN BAKHEUIITNX OPTaHUYECKUX BEIICCTB B OBITY
U TIPAKTUYECKOM IeATETHbHOCTH YeJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHHUI BBISBIIATH XapaKTEPHBIC NMPU3HAKU MOHATHH, YCTaHABINBATH
MX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIME MOHSATHUS MIPU OMHCAHUHU COCTaBa, CTPOCHUS U
MIPEeBPAIICHU OPraHUIECKUX COCTMHEHU;

c(OpPMUPOBAHHOCTh YMECHHI HCIIOJIH30BAaTh XUMHUYECKYIO CHUMBOJIUKY JIJISi COCTABJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (POPMYIT OPraHUYECKUX BEILIECTB
W YpaBHEHHUU XMMHYECKUX PEaKIWW, U3rOTaBIMBATh MOJCIIM MOJIEKYJ OPTaHUYECKHX BEIECTB
JUTSI IULTIOCTPAITMU UX XUMHYECKOTO M MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHI yCTaHABIUBATH MPUHAIEKHOCTh U3YUYEHHBIX OPTaHUYECKHX
BEIIECTB TI0 WX COCTaBy M CTPOCHHIO K ONpPEAeIEHHOMY KIAcCy/Tpylme COeTuHEHUN
(yrneBomopoibl, KHCIOPOJ M  a30TCOAEpX AIIUE  COCAUHEHUs, BBICOKOMOJEKYIISIPHbBIC
COCMHEHMsI), AaBaTh MM Ha3BaHUs Mo cucTemarudeckoil HomeHkiarype (IUPAC), a Takxke
MPUBOAUTH TPUBHUAJIbHBIE HA3BAHHS OTICIBHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOTHIICH,
alleTHJICH, ATHJICHTJIUKONb, TIUICpUH, (PEHON, (OpMaNbIETH]l, aleTalbJICTHI, MypaBbUHAsS
KHCJIOTa, YKCYCHasi KHCJIOTa, OJIEMHOBAs KHUCIIOTa, CTEapUHOBAs KHUCIIOTa, TIIFOKO3a, (PpyKTO3a,
KpaxmaJ, eJITI0103a, TJIUIHH);

c(hOpPMUPOBAHHOCTh YMEHHUS OINPEAETATh BHUIbI XUMHUYECKOW CBS3H B OPraHUYECKHX
COCTMHECHMSIX (OJMHAPHBIE U KPaTHBIC);

c(OpPMUPOBAHHOCTh yYMEHHSI TPUMEHSTH IOJOXKEHHUS TEOPUU CTPOSHHUS OPTraHUYECKHX
BemiectB A. M. BytiepoBa /st 00bsSCHEHUS 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS;, 3aKOH COXPAaHEHHUsI MAacChl BEIIECTB;

chOpPMUPOBAHHOCTh yMCHHI XapaKTEepPH30BaTh COCTaB, CTPOCHHE, (UINYCCKUE U
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENICH PA3IMYHBIX KJIACCOB OPTaHMYECKUX BEIECTB
(meTan, 3TaH, JTWICH, MPOMWIEH, areTwieH, Oyrtaauen-1,3, merwiOyrtaaues-1,3, OenHsou,
METaHOJ, 3TaHOJ, dTHJICHTIIUKOIb, TJIUIEPHUH, (EHOJ, alleTalbIerul, MypaBbuHasl U yYKCYCHas
KHCIJIOTBI, TJIFOKO3a, KpaxMmaj, I[e/UTI0JI03a, aMHUHOYKCYCHas KHCJIOTa), HWJUTFOCTPUPOBATH
TCeHETUYECKYIO CBSI3b MEXKIYy HUMHU yPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIHid ¢
HCIIONIb30BAHUEM CTPYKTYPHBIX (DOPMYIL;

c(OPMUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh HWCTOYHUKUA YTICBOJIOPOJHOTO CBIPBS
(HeTh, TPUPOAHBIA Ta3, yroyib), CHOCOOBI MX MEPEepabOTKH M MPAKTHUECKOE MPUMEHEHHE
MPOIYKTOB MepepaboOTKH;



c(hOpPMUPOBAHHOCTh YMEHUN MPOBOAWTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(maccel, 00bEMa, KOJMYECTBA HMCXOIHOTO BEIIECTBA WM MPOJIYKTa PEAKIMH 10 HM3BECTHBIM
Macce, 00bEMY, KOJTHMUECTBY OJHOTO M3 UCXOJIHBIX BEIIECTB WX MPOJIYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHHI BIJIaJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
IMO3HaHHA, HWCIOJbB3YEMBIX B XHMHUH IIpU HU3YYCHHMU BCHICCTB W XHUMHUYCCKUX SIBJICHUU
(HabnrofeHue, W3MEpEHHe, OSKCIEPUMEHT, MOJIEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKUE 3HAHUS I IPUHITHS PEIICHNN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX
C BCIICCTBAMU U UX IIPUMCHCHHUCM

c(hOpMHUPOBAHHOCTh YMEHUN COOJNIIO/IAaTh MpaBUila MOIB30BaHUS XUMUYECKOU MOCYI0N U
na0opaTOpPHBIM 000PYAOBaHUEM, a TAKXKE MPaBHIa OOPALICHHUS C BEIIECTBAMH B COOTBETCTBUH C
HHCTPYKIUAMMU 11O BBIITIOJTHCHUIO na60paTopHHx XUMHNYCCKHUX OIIBITOB,

c(OpPMUPOBAHHOCTh YMEHHUI IJIAHUPOBATh M BBIMOJHATE XHUMHUYECKUN HKCHEPUMEHT
(mpeBpallleHusi OPraHUYeCKUX BEIECTB MPH HAarpeBaHUU, MOJyUYEHUE STHIIEHA U M3YyUYEHHE €ro
CBOMCTB, KayeCTBEHHbIE pEAKIUU OPraHMYECKUX BEIIECTB, JEHATypalus OelIKOoB MpHU
HarpeBaHuy, IIBETHbIE PEaKIMK OETKOB) B COOTBETCTBUM C MpaBUIAMHU TEXHUKU 0€30MacHOCTH
npu oOpallleHHH C BEIIECTBAMM M JIa0OpPaTOPHBIM O0OPYAOBAaHHEM, MPEACTABIATH PE3YIbTaThl
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3amuCH ypaBHEHUH COOTBETCTBYIOIIUX PEAKIMH U
(hOopMyJIMPOBATh BBEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHUECKH aHAIM3UPOBATh XUMHYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpelcTBAa MaccoBOM MHpopMmaiuu, UHTepHET U APYyTHX);

c(OpPMUPOBAHHOCTh YMEHHHM CcOOIIOaTh MpaBWJIa 3KOJOTUYECKH IeJIecOo00pa3HOro
MOBECHUS B OBITY M TPYAOBOM [EATENHHOCTH B IENAX COXPAHEHHUS CBOETO 370POBBS U
OKpYy>Karolle MpUPOTHON Cpelibl, OCO3HABATh OMACHOCTh BO3JEUCTBHUS HA >KUBBIE OPTraHU3MBI
OHpeIIeHéHHBIX OpPraHU4YCCKUX BCHICCTB, IMOHUMAsA CMBICI I1O0KAa3aTCIIA HI[K, IHOSICHATH Ha
npuMepax crmocoObl YMEHBIICHHsI U TIPEIOTBPAICHHS] UX BPEAHOTO BO3JICHCTBUS HAa OpraHU3M
YeNI0BEeKa;

JIIA O6y‘~IaIOIIII/IXC$I C OI'paHMYCHHBIMHU BO3MOXXHOCTSAMHU 3O0POBBA. YMCHUC IIPUMCHATH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHHUIA;

JUIS CIIENIBIX M CJIa0OBUIALIIMX OOYYaloOUMXCA: YMEHHE MCIONb30BaTh peabedHO-
TOYEYHYIO cucTeMy 0o0o3HaueHuit JI. bpaiins ans 3anvucu XuMudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsau4yecTBo yacon DJIeKTPOHHBbIE
HanmeHoBaHue pa3aesioB U TeM (uudpoBbIe)
Ne n/n KonTpoabHbIe IIpakTH4yeckue
NPOrpaMMblI Bcero o0pa3zoBaTe/ibHbIE
padoThl padoTsI pecypest
Pazgen 1. TeopeTn4eckne 0CHOBBI OPraHNYeCKONH XMMHMH
IIpenmer oprannyeckoil xumuu. Teopus
1.1 CTPOEHHS OpPTraHUYECKUX COETUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pasznen 2. YriaeBoaopoanbl
2.1 IIpenenbHble YTIeBOIOPOALI — ATKAHBI 2
29 HemnpenenbHbie yraeBo OPOIBI: aTKEHHI, 6 1
’ AJIKaJJEHBI, aIKUHBI
2.3 ApomaTudeckue yriieBo0pOabI 2
24 [IpupoaHbIE NCTOYHHUKH YTIIEBOIOPOIOB U 3 1
' uXx nepepadoTka
Wroro no pazaeny 13
Paznen 3. Kucaopoacoaepsxaniue opranuyeckue coenHeHNs
3.1 Crmptel. Denon 3
10 Anpaerunbl. KapOOHOBBIE KHCIIOTHI. 7 1
' CrioxHbIe 3PUpPBI
3.3 VrieBoasl 3 1
Hroro no pazneny 13

Paznen 4. AzoTcogepaxaniue opranu4ecKue coeANHEHU




4.1 AMUHBL. AMUHOKHACIOTHL. benku 3
Hroro no paznery 3
Paszjnen 5. BoicokomoJieKkyJsipHbIEe COeTMHEHUSA
5.1 IInactmaccel. Kayuyku. Bomokna 2
Hroro no pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2
MHOYPOYHOE NVTAHUPOBAHUE
10 KIIACC
Koau4yecTBo yacon JJIeKTPOHHbIE
JlaTa
Ne nupposbIe
Tema ypoxa Kontposbubie | Ilpaktuueckue | H3Y4eHH
n/n Bcero o0pa3zoBaTe/IbHbIE
padoTsI padoThI s
pecypcbl

IIpenMet opraHu4yeckon XuMuH, €
BO3HUKHOBCHUE, PA3BUTHE U 3HAUCHHE

Teopusi CTpOCHUSI OPraHUYECKUX COEIMHEHUI

2 i 1
A. M. BytnepoBa, e€ OCHOBHBIE TIOJIOKEHUS
[IpencraBnenue o knaccupuxanun

3 opraHnyeckux Beulects. Homenkiarypa )
(cuctematnueckasi) U TPUBHAIBHBIC HA3BAHUS
OpraHUYECKUX BELIECTB

4 AJIKaHBI: COCTaB U CTPOCHUE, )
TOMOJIOTUYECKHI szl

5 MertaH 1 3TaH — NpocCTerIIne )

MMpEACTAaBUTCIIN aJIKAHOB




AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA

OTUJIEH U NPONWIEH — MpOCTEeUIINe

7
MIpEJICTAaBUTEIHN AJIKEHOB

3 [Ipaktuueckas padora Ne 1. «Ilomyuenue
STHJIEHA U N3YYEHHUE ero CBOMCTBY»
Anxamuensl. byraguen-1,3 u

9 MetuiaOytaaues-1,3. [lonyyenne
CHHTETHYECKOT0 KayuyKa 1 Pe3UHBI
AJKHMHBI: COCTaB U OCOOEHHOCTHU CTPOCHUS,

10 TOMOJIOTHYECKUH PSl. ATIETHICH —
MPOCTEHILINI TPEeNCTaBUTEb ATKHHOB

1 Brruncnenns 1o ypaBHeHUIO XUMHUYECKON
peaxiuu

12 ApeHbl: 6eH301 B TOTY0J. TOKCHYHOCTH
apeHoB

13 I'eneTnyeckas cBsI3b YIII€BOAOPOIOB,
MIpUHAJUIeKAIUX K pa3IUYHBIM KjlaccaM
[IpupoHBIE HCTOYHHUKH YTTIEBOJOPOJIOB:

14 MIPUPOIHBIN Ta3 U MOMyTHHIE HE(PTAHBIC Ta3bl,
He()Th ¥ IPOYKTHI €€ rmepepaboTKu
[IpupoHBIE HCTOYHHUKH YTTIEBOJOPOJIOB:

15 MIPUPOTHBIN Ta3 U MOMyTHHIE HE(PTAHBIC Ta3bl,
He()Th ¥ IPOYKTHI €€ rmepepaboTKu

16 KontponsHas pabota no pasaeny
«YTJIEBOIOPOABI»

17 [IpenenbHbIE OAHOATOMHBIE CIIUPTHI: METaHOI
U 3TaHoi. BogopoaHas cBs3b

18 MHOroaToMHbIE CIUPTHI: 3TUICHIVIUKONb U
TTTULEPUH

19 deHom: cTpOeHKE MOJICKYJIIbI, PU3MUECKHE U




XUMHUYCCKHC CBOﬁCTBa, IIPUMCHCHUEC

Anprerunsl: popManbAeTHI U aleTatbIeTu]l.

20
AuetoH

21 OmHOOCHOBHBIE TIpeieNIbHbIC KapOOHOBEIE
KHUCJIOTBI: MypaBbUHAS U YKCYCHas

2 [IpaxTrueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCyCHOM KHUCIIOTEI»

3 CreapuHOBas U OJIEMHOBAS KHCIOTHI, KaK
MIPEJICTABUTEIN BHICIINX KAPOOHOBBIX KUCIIOT

24 Mpbiia KaK COJTH BBICIIUX KapOOHOBBIX
KHCIOT, UX MOIOIISE NCHCTBHC
CrnoxxHbIe 2QUPHI KaK MPONU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ MAPOIU3 CII0KHBIX
3¢upoB

2% JKupsr: ruaponms, mpuMeHeHue,
Ouoornyeckas poiib )XUPOB
YrneBombl: cocTaB, Kilaccu(pUKaIms.

27 Baxueiiiue npencTaBuTeNau: Ti0K03a,
¢dpykTo3a, caxaposa

)3 Kpaxman u miemmiono3a Kak mprUpoIHbIE
MOJIUMEPHI
KonTponbHas pabora no paznery

29 «Kucnoponcoaepxamiue opraHndecKkue
COCIMHEHUS)

30 AMHHBI: METUJIAMHH U aHUINH
AMWHOKHCIIOTHI KaKk aM(pOTEepHBIC

31 OpraHUYeCKUE COCTUHEHUS, UX
Ouonornueckoe 3HaueHue. [lenTust

1 benku kak npupoaHsie

BBICOKOMOJICKYJIAPHBIC COCIUHCHUA




OCHOBHbBIE MIOHATHS XUMUN

33 . 1
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUIMA
OCHOBHBIE METOAbI CHHTE3a

34 BBICOKOMOJIEKYJIAPHBIX COCTMHEHUH. 1

HHaCTMaCCBI, Kay4yKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
)3 KontponbHas pabora o Temam «MeTamibi» 1 )
«HemeTannsn
29 Heoprannueckue u opraHn4ecKnue KHUCIOTHI. |
Heopranndeckne 1 opraHuuecKie OCHOBAHUS
AmpoTepHbIe HEOPTaHUYECKUE U
30 OpraHMYeCcKHe COeAMHEHHs. | eHeTnIecKast |
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB
Ponb xuMun B 06ecrieyeHUH 3KOIOTHIECKOM,
31 DHEPTeTUICCKON ¥ MUIIEBOI OE€301MaCHOCTH, 1
PasBUTHN MEIULNHBI
[IpeacraBnenus 06 00IMX HAYIHBIX
32 MPUHIMIAX TPOMBIIUIEHHOTO NOJy4Y€HUs 1
Ba)KHEHILIUX BEILECTB
33 UenoBek B MUPE BEIIECTB U MaTEPHUAIIOB 1
34 XuMHUS U 310POBbE YEIOBEKA 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




YYEBHO-METONYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI /151 VUEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIsA YYUTEJIA

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

JNCT BHECEHUA U3MEHEHWUIA B PABOYYIO MPOIrPAMMY

No PekBM3UT | MNoanuck
n} HaT | XapakTepucTtuka bl COTpYyaHMU
n |2 N3MEeHeHUn4d DOKYMEHT | Ka

a

o0







