MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yjibTaTaM OCBOCHHUS (eaepalbHON 00pa3oBaTeNbHOI MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«XuMus» B 00pa3zoBaTeIbHbIX opranusanuax Poccuiickoit @eneparum, pealu3yonmx OCHOBHbIE
o0Opa3oBaTeslbHbIE MTPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCIIUTAHMS B
Poccutickoit ®eaepannu Ha nepuof 10 2025 rona» (Pacnopsuxenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIX0/I0B K pa3pabOTKe MpOTrpaMMBbl IO XUMHH, K OTIPEACTICHUIO 00IIEH CTpaTerun
00y4YeHHsI, BOCIIUTAHUS M PAa3BUTUSI OOYUYAIONIMXCSI CPEACTBAMH y4eOHOTO mpenMeTa «XUMHsD)
st 10-11 xnaccoB Ha 6a30BOM YpOBHE COCTaBUIIM KOHIeNTyanbHble ojoxeHus ®I'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH LIeJIeH, COAiep KaHusl, pe3yJIbTaTOB 00y4YeHUs U TpeOOBaHUN K YPOBHIO
HOJrOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, [OJy4yaeMO€ BBIIYCKHUKaMH  001eo0pa3oBaTeIbHON
OpraHu3alliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIyXKUT
3aBepLIAIOIIMM ATallOM peajlu3aluy Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
LEHHOCTEH, PUCYIIHUX LIETIOCTHON CUCTEME XUMUYECKOT0 00pa30oBaHusl. ITU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPHUPOIBI, (OPMHUPOBAHUST MHUPOBO33PEHUS M OOILIEH KyIbTyphl YelIOBEeKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBbIO U NMPUPOAHON Cpejie.
Peanuzyercs xumudeckoe oOpa3oBaHHe OOy4arOIIMXCsl Ha YpOBHE CpPEIHEro oOIlero
00pa3oBaHus CpPeICTBAMU Y4eOHOTrO mpeaMeTa «XHUMUsS», COAEp)KaHUE U MOCTPOEHUE KOTOPOTro
OlpesieNieHbl B MpOrpaMMe MO0 XUMHM C Y4€TOM CHeuu(UKH HayKd XUMHH, €€ 3Ha4eHus B
NO3HAHUU NPUPOABI U B MaTEpUANbHOMN KM3HMU OOIIECTBA, a TaKXke C Y4ETOM OOMMX Iened u
OPUHIUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpEIHEero oOIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyr0 pojb B COBPEMEHHOMN
[IUBWIN3AIMH, B CO3JJaHWM HOBOW 0a3zbl MaTepHabHOW KyJnbTypbl. OHa BHOCHT CBOW BKIaJa B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIUIEHUS, B CO3JaHHE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYy»aroIeM MUpe Kak O €IUHCTBE IPUPO/IbI U YelloBeKa, KOTopoe (OpMUPYETCs B XMMUHU Ha
OCHOBE TOHMMAaHUS BEIECTBEHHOTO COCTAaBa OKPY)KAIOLIET0 MHpPa, OCO3HAHUS B3aUMOCBS3U
MEX/y CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSMU PUMEHEHUS.

TecHo B3auMOJIEHCTBYS € IpyTMMHU €CTECTBEHHBIMU HAyKaMH, XUMUS CTajla HEOThEeMIIEMOM
YacThI0O MHUPOBOW KYJIBTYpPbI, HEOOXOAMMBIM YCIOBHEM YCHEITHOTO TPyJa M JKU3HU Ka)KJIOTO
wieHa oOumiectBa. CoBpeMeHHass XHMMHS KaK HayKa co3ujaTesibHas, Kak HayKa BBICOKHX
TEXHOJOTMIl HalpaBjleHa Ha pelleHHe II00aNbHBIX NPo0JieM YCTONYMBOIO pPa3BUTHUS
YeJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOM, IKOJIOTHIECKON 0€30MMaCHOCTH U OXPaHbI
3/10pPOBBS.

B cootBercTBMM ¢ 0OOmIMMM LEISIMH M TNPHHLIUIAMH CpeIHEro oOIiero ooOpa3oBaHuUs
conepxanue npeamera «Xumus» (10-11 xmaccel, 6a30BbI YPOBEHb U3YUEHUS) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO HMOJATOTOBKY OOYyYaromIMXCs, HEOOXOAUMYIO UM IS
BBIPa0OTKM MHPOBO33PEHYECKUX OPHEHTUPOB, YCHEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
IPOJOJDKEHHU 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsirolmiuMu  IpefiMeTa «XUMUs» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xuMus» U «O01Ias 1 HEOpraHMYECKask XUMUS, OCHOBHBIM KOMIIOHEHTOM COZEpP)KaHUsI KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH 10 HEOPTaHUYECKOW XUMUH (C BKIFOUCHHUEM
3HAaHUH U3 001IeH XUMUH) U OpraHruYecKoi Xxumunu. opMUpOBaHKE JTAaHHOI CHCTEMBbI 3HAHUH MTPH
U3yYEHUH IpeMeTa 00eCreunBacT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOT000pa3usl BEIIECTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUIN XUMUHU.

CrtpykTypa comepkanus KypcoB — «Opranndeckas xumus» u «O011as 1 HeopraHuyeckas
XUMUS» chopMHpOBaHa B MpPOrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/a K U3YyYEHUIO
ydueOHOro Martepuaia U OOyCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHM Ha
ONpEAECNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHMS OPraHUYECKUX COCIMHEHMM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKHUX U JJIEKTPOHHBIX IPEACTABICHUN O CTPOCHUH BEIECTB.
CseneHusi 00 M3yyaeMblX B Kypce BEILECTBAaX HAlOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIOKHBIX OMOJIOTMYECKH AKTUBHBIX COEAMHEHHH. B Kypce opraHmueckoil XMMUU MOTYYaroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YpOBHE OCHOBHOTO 0OOIIero oOpa3oBaHus MepBOHAYaJIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHusi B IpeaMere «XuMus» 0a30BOro ypoBHSI pacCMaTpUBAETCS
U3yYeHHBII Ha YypOBHE OCHOBHOTO OOMIEr0 OOpa3oBaHMsA TEOPETHUECKUI MaTepual u
(dakTosornuecKkrue CBEACHMs O BEUIECTBAX U XUMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OOu1as 1 HEeOpraHWyecKass XUMHUs» O0ydarolIUMCsl MPEJOCTaBISAETCSI BOSMOXHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOT0 3aKOHAa C OOIIETEOPEeTUYECKUX U METOAOIOTMYECKHX IO3UIUM,
riy0xe MOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSICHAIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUM O BaXKHEMILMX BEIECTBAX, UX COCTAaBE, CTPOCHUU, CBOMCTBAX U
IIPUMEHEHNN, a TAKXKE 0 XMMUYECKUX PEAKLMAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX IIPOTEKaHUS
nornonHsercs B Kypcax 10 u 11 kimaccoB aiemMeHTaMHM COJEp)KaHUs, HMEIOIHUMU
KyJbTYPOJOTHUYECKMM M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMaHHIO
B3aUMOCBSI3M XUMHUHU C JPYTMMHM HayKaMH, PACKPBIBAIOT €€ poJib B IIO3HABAaTEIbHOU U
MPAKTUYECKON JEsTeIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHS K IMpoIeccy
TBOpYECTBA B 00JACTH TEOPUH U MPAKTUYECKUX MPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJieMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATH MH(GOPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
UHTEJUIEKTYAJIBHBIX M DKCIEPUMEHTAIbHBIX HCCIEN0BATEIbCKUX 3a7ad. B menoM coxepxanue
ydueOHOro nmpeaMera « XUMUs» JaHHOTO YPOBHS U3yY€HUs OPUEHTUPOBAHO Ha (OPMHUpPOBAHHE Y
00y4aroIuXcsi MUPOBO33PEHYECKON OCHOBBI JJIsi TOHUMaHUS (QUIOCOPCKUX UAEH, TaKuX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOCHHMEM, IIO3HABAEMOCTh IPUPOJIHBIX SIBJIECHUHN ITyTEM HKCIIEPUMEHTA
U pELICHHUS NPOTUBOPEUUH MEXKITy HOBBIMH (paKTaMH M TEOPETHUECKUMH MPENOCHUIKAMH,
OCO3HAHHME POJM XMMHUHU B PEIICHUH 3KOJOTMYECKHX MpOoOJieM, a TakkKe MmpobiieM cOepekeHust
OYHEPIreTUYECKUX PECYPCOB, ChIPbsS, CO3JaHUs HOBBIX TEXHOJIOTMI U MaTEPUAJIOB.

B mutane pemenus 3a1a4 BOCIUTaHMS, PA3BUTHS U COLMATM3AINN 00YyYaIOLTNXCS IPUHATHIC
IporpaMMoil 1O XMMHHM NOAXOJAbl K OINPEICICHUI0 COAEPKAHMUS M IOCTPOEHUsS IpeaMeTa
pelycMaTpuBaloT (OPMHUPOBAHUE YHHUBEPCATbHBIX YUEOHBIX ACWCTBU, MMEIOIUX 0a30Boe



3HaYeHHWE Ui PA3JIUYHBIX BHUJIOB JEATEIBHOCTH: pEIIeHUus MpoOiieM, IMOMCKa, aHaiu3a u
o0paboTkn wuH(POpPMAIMK, HEOOXOOUMBIX JJIsI IMPHOOPETEHUS ONbITa MNPAKTUYECKOH U
UCCJIEI0BATEIbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B I03HAHUU XUMUHU.

B mpaxTuke npenogaBaHusi XMMUHM KaK HAa YPOBHE OCHOBHOTO 00ILIEr0 00pa3oBaHMs, TaK U
Ha ypOBHE CPEAHETr0 00I1ero oopa3oBaHus, P ONPEICICHUN COACPKATEILHON XapaKTePUCTUKU
Henel W3y4deHWs IpelMeTa HampaBiICHHEM IEePBOCTEIIEHHON 3HAUYMMOCTU TPAJUIMOHHO
npu3Haércss (HOpPMUPOBAHME OCHOB XUMHUYECKOW HayKHM Kak o0OJacTM COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUYECKOM IeATEIHLHOCTHU YEJIOBEKa U KaK OJJHOIO U3 KOMIIOHEHTOB MUPOBOM
KylIbTypbl. C METOAMYECKON TOUKHM 3pPEHHs] TaKOM MOJXOJ K OIpENeiICHHI0 Ieseld M3ydyeHUs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIAaHHBIM.

CornacHo NaHHOW TOYKE 3pPEHHUsS TJIABHBIMU IEISIMH U3yUEHHs MpenMeTa «XUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBRsIFOTCS:

e (opmupoBaHuE CHUCTEMBl XUMHUYECKMX 3HAHUW KaK Ba)XKHEHIIEH COCTaBJISIONIEH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpPA, B OCHOBE KOTOpPOM JIeKaT KIIOYEBbIE IOHATUS,
(dyH/1aMeHTaJIbHbIE 3aKOHBl U TEOPUU XMMHH, OCBOCHHUE S3bIKA HAyKU, YCBOEHUE M MOHUMaHUE
CYIIHOCTH JOCTYIHBIX 00OOIICHUIT MUPOBO33PCHUECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOPUCH
WX Pa3BUTHUS U CTAHOBIICHHUS;

¢ (hopMUpOBaHHE U PA3BUTHUE MPECTABICHUN O HAYYHBIX METO/IaX MO3HAHMSI BEIIECTB U
XUMHYECKHX PEaKIHid, HeOOXOAUMBIX Ui MPUOOPETEHHS YMEHH OPHEHTHUPOBATHCS B MHUPE
BEIIECTB ¥ XUMHUECKUX SBICHUH, UMEIOIINX MECTO B IIPUPOJIC, B IPAKTUIECKOM U MMOBCETHEBHOM
KHU3HH,

® pa3BUTHE YMEHHUH M CIIOCOOOB JIEATEIIBHOCTH, CBSA3aHHBIX C HAONIOJEHHEM MU
OOBSICHEHUEM XUMHUYECKOTO PKCIEPUMEHTA, COOJIIOJICHUEM TpaBUil 0€30MacHOTO OOpaIieHus ¢
BELIECTBAMH.

Hapsiny ¢ aTuM, copeprkaTtenibHasi XapakTepUCTUKa IeJiel M 3a/1a4 U3y4YeHUus NpeaMera B
nporpaMMe 1o XMMHH YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUM C HOBBIMU NPUOPUTETAMHU B
cucTteMe cpeaHero oouiero oopazoBanus. CeroJHs B IpenolaBaHMM XUMHUHU B OOJIbIIEH CTEIEHU
OTHa€TCs MPEANOYTEHUE MPAKTUUYECKON KOMIIOHEHTE CO/Iep)KaHusl 00yUeHHs, OpPUEHTHPOBAHHOM
Ha MOJrOTOBKY BBIMYCKHHKa 0O0IIe00pa3oBaTelbHON OpraHU3aliM, BIAJCIOIIET0 HE HaOOpOM
3HaHUH, a (QYHKUMOHAJIBHOM TI'PaMOTHOCTBIO, TO €CTh CHOCOOAMM W YMEHHUSMU aKTUBHOTO
MOJTYYCHHSI 3HAHUH U IPUMEHEHUS X B PETbHON KHU3HH TSl PEIICHUS TIPAKTHIECKUX 3a]1aY.

B cBs3u ¢ 3TuUM npu u3ydeHMHM TMpeaMera «XHUMHsD JOMUHHUpYIOLIEe 3HAueHHeE
nproOpeTaroT TakKue LEeNu U 33aa4u, Kak:

ajanTanus 00y4arouxcs K yCIOBUIM TUHAMUYHO Pa3BUBAIOILErOCs MUpa, (POPMHUPOBAHUE
UHTEJUIEKTyallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMECHECHHUEM;

dbopMupoBaHue y O0OyYaroIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
MMEIOLINX YHUBEpPCAIbHOE 3HAUEHUE JUUISl PA3IUUYHbBIX BUJOB JESATENHOCTH: PEIIeHUs Mpodiem,
MOMCKa, aHanmm3a W 00paboTku uHGOpPMAIMU, HEOOXOAUMBIX UIsI MPUOOPETEHUs OIbITa
JeSITeIbHOCTH, KOTOpasi 3aHMMAECT Ba)KHOE MECTO B MO3HAHUHU XMMHH, a TAKXKE JUII OLEHKHU C
MO3HILIUN HKOJIOTHYECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKUX MPOLECCOB
Ha OpPraHu3M YeJI0OBEKa U IPUPOJIHYIO CPELY;



pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yJaromuxcs: CHOCOOHOCTH CaMOCTOSITENBHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBCTCTBHUH C )KU3HCHHBIMUH HOTpeGHOCTSIMI/I, HCII0JIb30BaTh COBPECMCHHBIC I/IH(bOpMaI_[I/IOHHBIC
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOW U HayYHO-TIOMYJIIPHOW HH(DOPMAIIMHA XUMHUYIECKOTO
COJICPKAHUS;

(dbopMHpOBaHUE U PA3BUTHE Y OOYYAIOLIMXCS ACCOI[MATUBHOTO M JIOTHYECKOTO MBINUICHHS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHKE Y 00yUaroMuXxcst YOSKIEHHOCTH B TyMaHUCTHYECKON HATIPABJICHHOCTH XHMUH,
e BaKHOW pOJM B PEUICHWU TITOOANBHBIX NPOOJIEeM palMOHAIBHOIO MPHUPOIONOIB30BAHUS,
IMOMMOJIHCHUA SHCPICTUUCCKUX PCCYPCOB U COXPAHCHHUA IPUPOIHOI0 PaBHOBECHA, OCO3HAHUA
HE00X0IMMOCTH OEpEeKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3[I0POBBIO, @ TAKXKE MPHOOPETCHUS
OIIbITa UCIIOJIB30BAHUA ITOJTYUCHHBIX 3HaHUU AJI IPUHATUS TPAMOTHBIX peHICHPIfI B cUTyaluix,
CBSI3aHHBIX C XUMUYCCKUMH SIBJICHUSIMH.

B y4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XHUMHUsD» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHOHN 00sacT «EcTecTBeHHO-HAYYHBIC IPEIMETHI.

OO1ee YnCiIo 4acoB, OTBEACHHBIX U M3YYCHHS XUMHH, Ha 0a30BOM YPOBHE CpPEIHErO
ob1ero odpasoBanus, cocrapiser 136 dacos: B 10 kimacce — 68 wacos (2 yaca B Henenio), B 11
Kiacce — 68 yacos (2 yaca B HEJICITIO).

OcHoBHOI  (hopmoOif opraHuzanuu 00pa30BATEIILHOTO MpoIlecca SBISETCA  YPOK.
[IporpaMmma MoxeT OBbITb pealin30BaHa C TNPUMEHEHHEM JJIEKTPOHHOrOo  OOydeHus,
JMCTAaHIMOHHBIX ~00pa30BaTENbHBIX TEXHOJOTMH IIyTeM OpraHu3alid 00pa3oBaTebHOM
NeSITeIbHOCTH B AJIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHON Cpejie.

PaGouast mporpamma pa3pa0oTaHa ¢ Y4Ye€TOM HAIMOHAJBHBIX, PETHOHAIBHBIX U
ATHOKYJIBTYPHBIX 0coOeHHOCcTel YensiOnHckoi 00macTH.

Tekymuii KOHTPOJIb ¥ MIPOMEXKYTOUHAsI aTTECTALUSI OCYIIECTBISIOTCS B COOTBETCTBHHU C
«ITonoxennem o ¢opmax, NEPUOJAUYHOCTH, MOPSAKE TEKYIIErOo KOHTPOJS U MPOMEKYTOUHOM
arrectanuu odoydaronuxcst MAOY «COIL Ne 14 r. YensOnHCcKay.



COIEPKAHUE OBYYEHUA
10 KJIIACC
OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMer opraHnYecKOl XMMHM: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYYECHHH
HOBBIX BEILIECTB U MaTepHuaioB. Teopus CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe moNOKeHUA. CTpyKTypHbIe (OPMYJIBI OpPraHUYECKUX BellecTB. [omororus,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienue o kiaccupuKaluy OpraHuueckux BemecTs. HomeHkimaTypa opranndeckux
coeIMHEHUH (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BAKHEHIINX IPEICTaBUTENEH KJIACCOB
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHMs BELIECTB M UX MpEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHWYEeCKUX BELIECTB M MaTepuajaMi Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYJI
OpraHMYECKHUX BEIIECTB, HAONIOJICHHE U OMNHCAHHME JAEMOHCTPALMOHHBIX OMBITOB IO
MIPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHHUE, OOYTIIMBAaHUE U TOPEHHE).

YriieBogopoanbl

AJKaHBl: COCTaB M CTPOEHHME, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mNpocTeiiume
NPECTaBUTEIN ATKAHOB: (PU3MYECKIE K XUMUYECKUE CBOWCTBA (PEaKIy 3aMEILCHHsI K TOPEHUS),
HaX0XJIeHUE B IPUPO/IE, TOITYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — NpOCTEeHIIne
NPEJICTAaBUTENIN QJIKEHOB: (U3MYECKHME M XHUMHUYECKHE CBOICTBa (peakuuu TUAPUPOBAHUSA,
raJloreHUpPOBaHUs, TUAPATALUHU, OKUCIICHHS U IOJIMMEpU3allun ), OJyYeHHEe U IPUMEHEHHE.

Anxanuensl: Oyraguen-1,3 u metmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBo¥icTBa (peakuus noauMepusanun). [losyueHrne CHHTETHYECKOTO KaydyKa U pE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKMH psii. AlETuieH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy rUIpUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHMSI ), TOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKUE U XUMUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYUYEHHE W IpUMEHEeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJYYEHUE U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIAY YIVIEBOJOPOJaMH,
MPUHAJISKALMMHU K pa3IMYHbIM KJlaccaMm.

[TpupoaHble UCTOUHUKU YIIeBOAOpOoA0B. [IpupoHbIii ra3 U MomyTHbIe HEPTSIHBIE Ta3bl.
HedTs u e€ npoucxoxaenue. CriocoObl mepepaboTKu HeTH: EPEroHKa, KPEKUHT (TEPMUUYECKHIH,
KaTtaauTuueckuit), mmponus. IlpoaykTtsl mnepepaboTku HedTH, HUX MPUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThI €ro NepepaboTKu.

DKCrepuMEHTaIbHbIE METOJIbl M3YYEHHs BEIIECTB M UX NMpEBpallleHU: 03HAKOMIIEHUE C
oOpa3lamu miacTMacc, KaydyKoB U pe3uHbl, kojutekiuu «Hedte» u «Yronb», MoaenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJAHBIX, IPOBEJICHHE IPAKTHUYECKOW pPaOOTHI:
MI0JIy4Y€HHUE 3TUIIEHA U U3YYEHHE €r0 CBOMCTB.

PacuérHble 3anaum.

Boruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJINYECTBA
MCXOJIHOTO BEIECTBA WIIM IPOAYKTa PEaKLIUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJTHOTO
U3 UCXOJIHBIX BELIECTB WIN IPOAYKTOB PEAKIIUN).



Kuciiopoacoaep:kamue opranuueckue coeAHHeHUs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (PU3UYECKUE U
XMMHYECKHE CBOWCTBA (pEakUUU C aKTMBHBIMHU METaJJIaMH, I'aJIOT€HOBOJOPOJAMHU, FOPEHUE),
npuMeHeHue. BogopoiHble CBsI3U MEX Ay MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroaTomMHble CHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3aUMOJIEHCTBHE CO MIETOYHBIMU METAJIJIaMU, Ka4eCTBEHHAsI peaKiysl Ha
MHOIOaTOMHBIE CHMpPTHI). JlelicTBUE Ha oOpraHu3M desjoBeka. llpumeHeHue riuuepuHa U
STHJICHTJIUKOJISL.

@DeHouI: CTpoeHUE MOJIEKYJIbI, (PU3MYECKHe M XMMUYeCKHe CBOMCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHUE, (u3nUeckue u
XMMHYECKHE CBOMCTBa (pEakUuu OKHCICHHS W BOCCTAHOBJICHHUS, KAa4eCTBEHHBIC PEAKIUH),
HOJIy4YEeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeseIbHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAast U YKCyCHasl KUCIIOTHI:
CTpoeHue, pU3NUECKue U XUMHUECKUE CBOMCTBA (CBOWCTBA, 00IIMe I Kjlacca KUCIIOT, peaKus
TepupUKalM), MOoIydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
NPECTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICIINX KApOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACUCTBHE.

CrnosxHble 3Qupbl Kak MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX 3(PUPOB.
Kupsl. 'maponus xupos. [IpuMeHeHne xxupoB. bruosnorudeckas poib KUPOB.

VYrneBobl: cocTaB, KiIacCU(pUKAIMS YTIAeBOAOB (MOHO-, 1U- U Mojaucaxapuibsl). ['moko3a —
OPOCTEHIIMKA MOHOCAaXapua: OCOOEHHOCTH CTPOEHHsI MOJIEKYJIbl, (PU3UYECKHE U XUMUYECKHE
cBoiicTBa (B3aumozeiicteue ¢ ruapokcuaom menu(ll), okncnenne aMMuadHbIM PaCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHUPOJE, NMPHUMEHEHHE,
6uonornyeckas poib. PoTocuHTe3. PPyKTO3a KAK H30MEP TITFOKO3BI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMmaina (TMIpoJn3, KaYeCTBEHHAs Peakius C HOJA0M).

DKcIiepruMEeHTATbHBIE METO/bl HM3Y4YeHHsS BEUIECTB M WX MPEBpAIEHHUH: INPOBEICHHE,
HAOJIIOJIEHUE U OINMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KadeCTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ ruapokcuaom memu(ll)), ampaernnoB (oxucieHue
aMMMa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcunom menu(ll), B3aumozeiicTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTBHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOIO BEIIECTBA MIJIM MTPOAYKTA PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO
U3 UCXOJIHBIX BEUIECTB W IPOJTYKTOB PEAKIINN ).

A3oTcozeprKaliie OpraHn4eckie COeINHEHNS.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHuyeckie coequHeHus. PU3nuecKue U XuMHUUECKue
CBOWCTBAa AaMHUHOKHCJIOT (Ha NpuMepe TINMIUHA). buomormueckoe 3HaueHHE AMHHOKHUCIIOT.
[TenTupael.



benku kak nmpupogHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPEeTUYHAsi CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, NCHATYpalHs,
Ka4eCTBEHHBIC PEaKIUH Ha OEJIKH.

DKcliepuMEeHTaIbHbIE METOJbl M3YYEHHUsl BEUIECTB M HMX IpEBpalleHUil: HaOIoAeHUE U
ONKCaHWE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB INpH HArpeBaHWHU, LIBETHBIC
peakiuu OeIKOB.

BbIcOKOMOIIeKYJISIPHBIE COeIMHEHUSI

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJICKYJIIPDHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUH, CpelHsAs MoJeKylsipHas Mmacca. OCHOBHbIE
METO/IbI CHHTE3a BHICOKOMOJICKYJISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepruMEeHTATbHBIE METO/Ibl M3YYCHHUSI BEIIECTB M WX MPEBPALICHHUN: 03HAKOMIICHHUE C
00pa3aMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAYIYKOB.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXINpeIMEeTHBIX CBs3€H MpU M3ydyeHUM opraHudeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OTAETIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHATHS: SBJIEHUE, HAyuyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

®wusmka: Matepus, YHEpPIus, Macca, aToM, IEKTPOH, MOJIEKYJIa, YHEPTeTUIECKUN YPOBEHB,
BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BENIeCcTBa, (PU3MUYECKIE BEIMYMHBI U €IMHULIBI MX
U3MEpEHUs.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BellecTB B OpraHusMe, (OTOCHHTES,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTriIeBOIbl, )KUPbI, (DEPMEHTHI).

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHon0rus: NHUIIEBbIE MPOAYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOLINE CPE/ICTBA,
JIEKApCTBEHHBIE U KOCMETHYECKHE MPEnapaThbl, MaTepUAITbl U3 MCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMHUeCKUH dreMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHAs 000JIOUKA.
DHepreTHyeckue YpoBHH, MOTYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacnpeziefieHus: 3JEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrtema XMUMHYEeCKuUX dieMeHToB [ .
MenneneeBa. CBs3b NEpPHOAUYECKOTO 3aKkoHa U Ilepmonnueckod CHCTEMBI XHMHUYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XUMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
10 TpyIIaM U rnepuojaM. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BuUIbl XUMHUYECKON CBs3U (KOBaJICHTHAst
HEMOoJIsSIpHasl U TOJIApHAas, MOHHAsA, MeTajuiMueckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM



XUMUYECKON CB3U (OOMEHHBIN M JTIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaaeHTHOCTD.
DneKTpOOTpULATENBHOCT. CTeNEHb OKUCIEHUs. FIOHBI: KAaTHOHBI M AHUOHBI.

BemiecTBa MOJEKYJIIPHOTO U HEMOJEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THIbI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue 0 AMCHEPCHBIX cucTeMax. VICTUHHBIE U KOJJIOUIHbIE pacTBOpbL. MaccoBast 10s
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coeiuHeHuil. HomeHknatypa HeopraHu4eckux BeIiecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKAIIUX K PA3TIMYHBIM KIIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XMMHUYECKHX peakUuil B HEOPraHMYECKOW u
OpraHMYECKON XMMUHU. 3aKOH COXPAHEHHSI MACChl BELLECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CKOpoCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTtopoB. OOpaTuMbie peakluu.
Xumnueckoe paBHoBecue. DakTopbl, BIUSAIOIIME HA COCTOSSHUE XUMHUYECKOTO PaBHOBECHUS.
[Tpunnun Jle [latense.

OnektponuTnueckas auccoruanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOTHBIX
PacTBOPOB BEILIECTB: KUCIAs, HEUTpaJIbHAsl, IEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCepUMEHTAJIbHBIE METO/Abl M3YyY€HHUs BELIECTB M UX IPEBpAlllEHUM: JEMOHCTpalus
tabmuiy «lleprognueckas cucrema xumudeckux snaemeHToB [[. U. MenneneeBa», uzyueHue
MoJieJIe KPUCTAJUIMUECKUX pElETOK, HaOJII0JAeHHEe M ONHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3joXKeHHe MNEepOKCHAa BOJOpOJa B MPHUCYTCTBUU KaTajlu3aropa,
OIPEZCIIEHUE CPENBl PACTBOPOB BEIIECTB C NOMOUIbIO YHHUBEPCAIBHOTO MHIUKATOPA, pEaKLUu
HMOHHOr0 OOMEHa), MPOBEACHHE MPAKTUYeCKOM paboThl «BiusHue pasnuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEaKIINI.

Pacuérnbie 3anaumn.

Pacuérbl o ypaBHEHMSIM XUMUYECKUX PEAKIUii, B TOM YHUCIIE TEPMOXUMUYECKHE PACUEThI,
Pacy€ThI ¢ UCIIOIB30BAHUEM ITOHATHS «MAaCCOBasl IOJISI BEIIECTBA.

Heopranuyeckas xumusi

Hewmeramnsl. [Tonoxenne Hemetaiios B lleproanyeckoi cucteme XUMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpO€HHsI aToMoB. Du3nueckue CBOICTBa HEMETAJIOB.
ANnoTponusi HeMeTaJuIoB (Ha MpuMepe KUCIIopoJia, cepbl, hocdopa u yriepoaa).

XUMHUECKHE CBOMCTBAa BaKHEMIIMX HEMETAJUIOB (rajloT€HOB, cepbl, a3oTra, (ocdopa,
yriaepoja U KpeMHHUs) U UX COeTUHEHUH (OKCHA0B, KUCIOPOJICOAEPKAIUX KHCIOT, BOJOPOIHBIX
COCTMHECHMIN).

IIpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenne metamioB B [lepuoandeckoi cucreme XMMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OOmiue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIJIOB. DJIEKTPOXUMHUYECKUH DS HaNpsHKeHUH
METAJIJIOB.

XUMHYECKHUE CBOWMCTBA BAXKHEUILIMX METAJUIOB (HATPUM, KaJdid, KajdblMi, MAarHUM,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, MEJIb) U UX COCTUHEHUM.

OO6mme cmocoOw! oy4YeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.



OKCIIEpUMEHTAJIBHBIE METOABl H3Y4YEHHMS BEUIECTB M MX IPEBPALLCHUN: H3YUYCHHE
KOJIJIEKIIMH «MeTaulbl M CIUIaBbl», 00pa3I[0B HEMETAJIOB, PELICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4,
HaOJIOZIGHWE W OMHCAHWE JIEMOHCTPAIMOHHBIX M JTaOOPAaTOPHBIX OIBITOB (B3aWMOJICHCTBHE
TUAPOKCHUIA AITIOMUHHUS C paCTBOPAMM KHUCIIOT M LIEJI0YEH, KAUECTBEHHBIE PEAKLIUHA HA KaTUOHBI
METaJIJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemecTBa Wiy 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BELIECTBA, MACCE
WK 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, pacy€Thl Macchl (00bEMa, KOJIMYECTBA
BEILIECTBA) IPOAYKTOB PEAKIIMH, €CIIU OJHO U3 BELIECTB UMEET IIPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMun B oGecriedeHIH SKOJOTUYECKON, SHEPTETUUECKON U MUIEBON 0€30MacHOCTH,
pa3BuTuu MeauuuHEbL. [IoHATHE 0 HAyYHBIX METO1aX MO3HAHUS BEIIECTB U XMMUYECKUX PEaKIUN.

[IpencraBienns 06 OOIMX HAYYHBIX TPUHIUIIAX TPOMBIIIJICHHOTO TOJTYYESHHUS BaKHEUIITHX
BELIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAOB: BAXKHEHIINE CTPOUTENBHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KEpaMUKa, MaTepuaibl I SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE y100pEHUsI.

XUMHUS M 3I0POBbE 4YEJIOBEKA: IMPAaBWJIA HMCIOJIB30BAaHUS JIEKAPCTBEHHBIX IIPENAaparoB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMSI ITPETIapaToB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBA3€H NMpU U3yuyeHUH OO0IIel U HEOPraHU4YEeCKOH XMMHHU B
11 xyacce ocyIIecTBISIETCS Yepe3 UCHOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHI,
TaK U NOHSTHUH, ABISAIOLIMXCS CUCTEMHBIMU /IS OTIENBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO111e ecTecTBEHHO-HAYYHbIE OHATHUS: HAyYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPUS, aHAIIU3,
CHHTE3, KiaccuuKauus, NEepUOAUYHOCTb, HAONIO/IEHHe, SKCIHEPUMEHT, MOJEIUPOBaHHE,
U3MEpPEHHUE, SBJICHHUE.

®usnka: Marepus, SHEPrus, macca, aroM, JJIEKTPOH, NMPOTOH, HEUTPOH, WOH, H30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJa, SJHEPreTUUECKUN YpPOBEHb, BEIIECTBO, T€I0, 00BEM, arperaTHoe
COCTOSTHUE BEIEeCTBa, PU3NYECKUE BEIUYUHBI U €AMHULIBI UX U3MEPEHHUSI, CKOPOCTb.

Buonorusi: knerka, opraHu3M, 3SKocHcTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAEMBbIe, TOIUIUBO, PECYPCHI.

TexHOIorus: XUMHUYECKast IPOMBILITIEHHOCTh, METAJUTYPIUsl, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepHaloB,  CEIbCKOXO35MCTBEHHOE  IPOU3BOJICTBO, NUIEBass  MPOMBILIUIEHHOCT,
dapmainieBTUYECKasT ~ MPOMBIIIJIEHHOCTh,  MPOU3BOJACTBO  KOCMETHYECKUX  IPEnaparos,
IIPOU3BOJCTBO KOHCTPYKIIHOHHBIX MaTepuaos, 3JIEKTPOHHAS IIPOMBILIIIEHHOCTb,
HaHOTEXHOJIOTUU.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS OOyYalOIMIMMUCS
IporpaMM CpeaHero ooiiero oopazoBaHusl (JIMYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM misi pa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MTOXO0/.

B cooTBeTcTBUM € CHUCTEMHO-IEATEIBHOCTHBIM IIOJXOJOM B CTPYKTYypE€ JIMYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS NPEAMETa « XMMUS» Ha YPOBHE CPEHET0 001Iero 00pa30BaHus BbIIEICHBI
CJIETyIOIINE COCTABIISAIOILINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJINYMe MOTUBAIMH K 00yUeHHIO;

LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOESKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAJULMNA 0a30BOM HAYKU XMMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBAaThCSI B CBOCH AEATENbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIUYue IPaBOCO3HAHUS 3KOJOTMYECKOW KYyJNbTypbl U CIOCOOHOCTH CTaBUTh LENU U
CTPOWTH )KU3HEHHBIC TIIAHBI.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHMS MpeIMeTa « XUMHsD» JOCTUTAlOTCs B €IMHCTBE y4eOHOM
U BOCIIUTATEIbHOMN JEATENIbHOCTH B COOTBETCTBUU C TYMAHUCTHUECKUMH, COLIMOKYJIbTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU IEHHOCTSAMU U HJ€ajJaMH POCCHUHCKOrOo TpakIaHCKOTo OOIIecTBa,
IOPUHATBIME B OOIECTBE HOpPMaMH M IMpPaBUJIAMU MOBEICHMsI, CIOCOOCTBYIOLUIMMHU Mpolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0yUaIOIIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaroT cPOPMHUPOBAHHOCTH
OTIBITA ITO3HABATEIHLHON U TPAKTUIECKOH AEATEITHFHOCTH 00YJaIOIIIXCS IO PeaT3aliH IPHUHSTHIX
B 0OLIIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HAHMsI O0YYAIOIUMHKCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPABOTOPAIKY;

IPEJCTAaBICHUS O COLHUAIBHBIX HOpMax M MpaBHJIaX MEXJIUYHOCTHBIX OTHOIICHUHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATEILHOCTH MPH CO3JAHUH YYEOHBIX IPOCKTOB,
peneHnH yueOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BHITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W IIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTHKY W apTyMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH e TETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIECIUI0 OTEUYECTBECHHOMH
XUMHUU;

yYBa)KEHHUsI K IpOIECCy TBOpYECTBA B OOJACTH TEOPHHM M TNPAKTHUECKOrO MPUMEHEHHUS
XMMHH, OCO3HAHUS TOTO, YTO AOCTHIKEHMsI HAyKH €CTh Pe3yJIbTaT [UIMTENIbHBIX HAOJIIOJIECHUH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIbHBIX IOUCKOB, TIOCTOSIHHOTO TPYAA YUYEHBIX U IIPAKTUKOB;



UHTEpeCa M [I03HABATEJIbHBIX MOTHMBOB B IOJYYECHHMM M TOCJIEIAYIOLUIEM aHalu3e
UHOPMALIUHU O TIEPETOBBIX JOCTH)KEHUSX COBPEMEHHOM O0T€UeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHUSI, STHYECKOT'O TIOBEJICHHUS;

CHOCOOHOCTH OIICHUBAThH CUTYAIlMH, CBSA3aHHBIE C XUMUYECKHMH SIBJICHUSMH, U IPUHUMATh
OCO3HAHHbIE PELLICHHsI, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJECHHWE M IOCTYNKH CBOMX TOBapuIled C MO3MLMH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME IOCIEICTBUNA ITUX ITOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

NOHMMaHMUS LEHHOCTEH 310poBOro M 0Oe30macHoro ofpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3NYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

COOIIO/IEHHsI TIPaBHII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCETHEBHOMN
KU3HHU U B TPYIOBOH JIEATEILHOCTH;

NOHUMaHMs LEHHOCTH NpPaBWI WHAMBUIYAJIbHOTO U KOJUIEKTHBHOIO 0€3011aCHOIO
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIOJIEH;

OCO3HAHMsI IMOCIEACTBUI U HENpPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJIEHUS alKOroJ,
HapKOTHKOB, KypeHHUsI);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B Yy4eOHO-MCCIICIOBATEILCKOW  JESITEIbHOCTH,
OO0IIECTBEHHO TOJIE3HOM, TBOPUYECKOH U APYTUX BUAAX JIEATSITHHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTHE B pEIICHWH TPAKTUYECKUAX 3a/1a4 COIHMAIHHON
HaIlpaBJIEHHOCTH (B PAMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpOo(eccHil pa3InyHOTro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHMsI TPEIMETHBIX 3HAaHUH 10 XUMUHU;

YBa)KEHU K TPYLY, JIIOJIM TpyZa U pe3ysbTaTaM TPYA0BOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHYaIbHOM TpaeKTOPUM 00pa3oBaHus, Oyayiien
npodeccuu M peann3anui COOCTBEHHBIX KH3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUHU, HTHTEPECOB U MOTPEeOHOCTEH 00111eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTMYECKH 1[€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMIIe;

MOHUMAaHMA TJI00aJIBHOTO XapaKTepa HKOJIOTHYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
IPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COILIMATIBHOM Cpelibl;

0CO3HAHMsI HEOOXOMMOCTH HUCIOJIB30BAHUS TOCTHKEHUN XUMHHU JJIs1 pellIEHHs] BOIPOCOB
paIoHaIbHOTO MPUPOIONOIB30BAHNUS;

AKTUBHOTO HETIPHUATHUS JEHCTBUH, MPUHOCAIINX BpEI OKPYXKAIOIIEH MPHUPOTHON Ccpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCIEICTBHS MPEeATPHHUMACMbIX
JIEMCTBUN U MPEAOTBPAILLATh UX;

HAJIMYMSA PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYyJIbTYpHI, OIBITA
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMHU B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHOMN MPAaKTHUKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
IPOTUBOCTOATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:



c(OpPMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKU W OOIIECTBEHHOM MTPAKTUKU;

MOHWMAHUS CHEIU(PUKA XHMUU KaK HayKH, OCO3HaHUs ¢€¢ poiu B (OPMHUPOBAHUU
paIMoOHATHHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU [EJIOCTHOTO MPEICTaBICHHS 00 OKpY KArOIIeM
MHUpE KaK O €IMHCTBE MPHUPOABI M YEIIOBEKa, B TMO3HAHMM MPHPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny IpoobiieM COXpaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOeKAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH JJIsi COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIIPaBJIEHHOCTH M BA)XKHON pOJIM B CO3/IaHUU HOBOW 0a3zbl MaTepualbHOM
KYJbTYpPbl, PEUICHUH II00ATbHBIX MPO0JIeM YCTOHYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOI,
DHEPreTHYECKON, NHUIIEBOW M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTUU  MEIHIIMHBI,
00eCreYeHnH YCIOBHM YCIIEITHOTO TPYAa U SKOJOTHYECKH KOM(POPTHOM KH3HU KKIOTO WICHA
00I11eCTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TIIOHUMAHHS CYIIHOCTH METOJIOB TIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOMyYaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYXKAIOIIErO0 MHpAa U MPOUCXOASIINX B HEM H3MEHEHUH,
YMEHHS JIeJaTh 000CHOBAaHHBIC 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCS TaHHBIX
C IIEJIBIO MOYYESHHSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO UCTIOIh30BaTh XUMUYCCKUE 3HAHUS JUISI PEIICHHS TIPOOIeM
B PCATBHBIX )KU3HCHHBIX CUTYAIIHSIX;

HWHTEpeca K MO3HAHUIO M HCCIICIOBATEIbCKON JCSITSIILHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HETNPEPHIBHOMY OOpa30BaHHIO W CcaMOOOpa30BaHMIO, K
AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHUM 1O XHUMHH B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TPya B Pa3IUYHBIX cepax mpodhecCHoHaTbHON AesITeNbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS Yy4eOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAUUMBIC 1T (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAOIIUXCS MEXKIUCIUTUTHHAPHBIC
(MeXMpeIMeTHBIC) OOIICHAYIHBIE TIOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crieruuKy METOJIOB TTO3HAHMSI, HCITOIb3yEMbBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIeCC, CUCTEMA, HAy4HbIN (aKT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHS, HCCIE0BaHNE, HAOTIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U JpyTHe);

VHUBEpcaJbHble  yueOHblE  JIeHCTBUS (mo3HaBaTeIbHbIE, KOMMYHHKATUBHBIE,
perynatuBHble), obecneunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TpaMOTHOCTH U
COIMAITLHOW KOMITETEHITHH 00YYarOIIIXCS;

CIIOCOOHOCTh ~ OOYYaIOIMIUXCSI  WCIONB30BaTh  OCBOCHHBIC  MEXIMCIHILIMHAPHBIC,
MHPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCATbHBIC YyYeOHBIC JCHCTBHS B IT03HABATEIHHOW U
COIIMAIbHON ITPAKTHKE.

MertanpeaMeTHbIe Pe3yJbTaThl OTPAXKAIOT OBIAJICHHE YHHUBEPCAIBHBIMU y4eOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

OBgi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO (OPMYJIMpPOBaTh U aKTyalIM3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;



ONpeNeNATh LEeNU JAEATENbHOCTH, 33JaBas INapaMeTpbl U KPUTEPHUM HX JIOCTUIKEHUS,
COOTHOCHTD PE3YJbTaThl ACATEIBHOCTU C MIOCTABJICHHBIMH LIEIISIMU;

UCTIOJIb30BaTh MPH OCBOCHMM 3HAHUW TNPHUEMBI JOTMYECKOTO MBIIIICHUS — BBIACIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTAaHABIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MOHATUS JJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIINI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTB JIOTHUECKUE PACCYkAE€HUS (MHIYKTUBHBIE, JIelyKTUBHbIC, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH U IIPOTHBOPEUMS] B PacCMaTPUBAEMBIX SIBICHUX, (POPMYIUPOBATH BBIBOJBI U
3aKIIIOYCHHUS;

NPUMEHSTHh B TpoIlecce MO3HAHUs, UCTIONb3YEeMble B XUMHUH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEIH, TPE0OPa30BBIBATH MOAECIBHBIE MPEICTABICHUS — XUMUYECKUAN 3HAK (CHMBOJ) DJIIEMEHTA,
XUMHYecKass (GOopMysa, ypaBHEHHE XHWMHYECKOM peakuud — TpUd pPEHICHHH Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTHUECKUX 337124, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIE ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a30BbIe HCCJIEI0BATEIbCKHE AeHCTBHS:

BJIaJIETh OCHOBAaMH METO/I0B HAyYHOI'O IIO3HAHUS BELECTB U XUMUUECKUX PEAKIIMA;

dopMynIHMpoBaTh TN M 3aJadd  HMCCIEJOBAHUS, HCIIOIB30BaTh IIOCTABJICHHBIE W
CaMOCTOSITENIEHO C(hOpMyJIMpOBaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
Uit GOPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKAa3bIBAEMBIX CYXKICHUH;

BJIAJIETh HABBIKAMH CAMOCTOSITEIbHOTO IUTAHWPOBAHUS M TIPOBENEHHS YYCHHIECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOII0AATh 32 XOAO0M IpOlecca, CaMOCTOSTENbHO
IPOTHO3UPOBATh €ro pes3yibTar, (GOpMyIupoBaTh O0O0OOLIEHHS U BBIBOJbl OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHPOBAThCSI B PA3JIMYHBIX HCTOYHHMKAX WHPopManuu (HAYIHO-TIOMYJISIpHAS
JUTepaTypa XHMMHUYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HHTepHera),
aHaATM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUOB U (HOPM MPEICTaBICHUS, KPUTUYECKH OLIEHUBATh
e€ T0OCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(dbopMyIMpoBaTh 3ampOCHl M TNPUMEHSATh Pa3IMYHBIE METOJbl NPH IOHCKE U O0TOOope
uHpOpMaNnK, HeOOXOIMMOM TS BHITTOJIHEHHS YIeOHBIX 33124 OMPEIeIEHHOTO THITA;

nproOpeTaTh OMBIT HCIIOIB30BaHHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3INIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (popMy mpencTaBieHUss MHPOpPMAIK (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCTIOJIb30BaTh HAYYHBIM $I3bIK B KauyeCcTBE CpEACTBA NpU paboTe € XUMHUYECKOH
uHpopMaLKel: MPUMEHATh MEXIpeIMEeTHbIe ((U3MUECKUe W MaTeMaTW4yecKue) 3HaKu |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OnJaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH e CTBHSIMU:



3aJjaBaTh BONPOCHI N0 CYILECTBY OOCYXJ1aeMOW TEMbI B XOJI€ UAJOra W/WiIn AUCKYCCHH,
BBICKA3bIBaTh HJIEH, (OPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTEIIBHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTAlUEl pe3yJbTaTOB IO3HABATEIbHOM AESITEIBbHOCTHU, MOIYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro Ipoekta U (OpMYJIMpPOBATH BBIBOJBI 110 pPE3yJibTaTaM MPOBEIEHHBIX
UCCIICIOBAaHUM ITyTEM COIJIaCOBaHMs MO3ULMHA B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMHU.

OnJialeHHe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMH JelCTBHSIMU:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYIIECTBIATH CBOIO ITO3HABATEJIbHYIO JIEATEIbHOCTD,
ompenenss € IeTu W 3aJa4d, KOHTPOJMPOBATH M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeJyiaraéMblii aIrOpUTM JEUCTBUN IPU BBIIOJHEHUM YUEOHBIX U HCCIIEOBATEIbCKUX 33/ad,
BbIOMpaTh Hanbosee F3(p(PEeKTUBHBIN CIIOCOO UX PELIEHUs C YYETOM MOJIYyYEHHUS! HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHUECKUX PEAKIIMSIX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHalIn3a U CAMOOLIEHKH.

HPEIMETHBIE PE3YJIbTATHBI
10 KJIACC

[TpenmMeTHbIE pe3yIbTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs OTpa)aroT:

c(hOpMUPOBAHHOCTH MPEJACTABICHUN O XUMHUUYECKON COCTABJISIFONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHpA, POJIM XUMHH B TMO3HAHUU SIBJICHUM HPUPOJIbI, B POPMUPOBAHUU MBIIIJICHUS U
KYJbTYpbl JIMYHOCTH, €€ (PYHKUMOHAIBHOM TIPaMOTHOCTH, HEOOXOIUMOM JUIs pEeLIeHUs
NPAaKTUYECKUX 3aJad M HKOJOTMUECKM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U
IIPUPOJHOMU Cpelie;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIArarolue
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs: 000JI04Ka aToMa, MOJIEeKyJa, BAJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyrna (pa3BEépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIIPHBIH OOBEM, YIJIEPOIHBIM  CKEJET,
GyHKIMOHAJIbHAS TpyNMa, pajuKail, HU30Mepus, W30Mepbl, TOMOJIOTMYECKUN psia, TOMOJIOTH,
YIJIEBOJAOPOABI, KACIOPOA U a30TCOJEpIKAIINE COCAVMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPUsI CTPOEHUSI OPraHMYECKHUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHUPOBO33PDCHUECKUE 3HAHHUs, JIEKAIIUE B OCHOBE IOHMMAaHUS
OPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SBJICHUH, (PaKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, OJyuYeHUHU U 0€30MaCHOM MCIOJIb30BAHNHN BaKHEUIIINX OPraHUYECKHUX BEIIECTB B OBITY
Y IPAKTUYECKOM JESATENBHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHUS IIPU ONMCAHUM COCTaBa, CTPOEHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHKY JJIsI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OPMYIT OPraHUYECKUX BEIIECTB
U YpaBHEHHHM XMMHMYECKUX PEAKLUN, U3rOTABINBATh MOJACIINA MOJIEKYJ OPIraHUYECKUX BEIIECTB
JUTSL WIUTIOCTPALIMK UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;



c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB 110 HUX COCTaBy M CTPOCHHIO K OIpPENeIEHHOMY KIACCY/TPyNIe COCTUHEHUI
(yrieBomopoasl, KHCIOPOA M a30TCOAEpXkAIUE COEIMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarndeckoir Homenkiatype (IUPAC), a Taxxke
IPUBOJIUTh TPUBUAIbHBIE HA3BaHMsI OTHAEIbHBIX OPraHUYECKHUX BEILECTB (STUJIEH, MPOIMJIEH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpUH, (PeHoid, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTA, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAs KHUCIIOTa, IIII0K03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OMNpPEACNATh BHJBI XUMHUYECKOM CBS3M B OpPraHMYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemectB A. M. bytiepoBa aiis 0ObSICHEHHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaThb COCTaB, CTPOCHHE, (UINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MIPEACTABUTENECH PA3IMUHBIX KJIACCOB OPIraHMYECKUX BELIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTHieH, OyraaueH-1,3, merunOyramuen-1,3, OeH3o11,
METaHOJ, 3TaHOJ, YTUJICHTIIUKOIb, TJUIEPHUH, (PEHON, aleTalbIeru]l, MypaBbuHas U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI003a, aMHUHOYKCYCHas KHCIOTa), WUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMU YPaBHEHHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEakLui C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYII;

c(OpPMUPOBAHHOCTh YMEHHUSl XapaKTepHU30BaTb HCTOUYHUKHU YIJIEBOJAOPOIHOIO CHIPbS
(He(Th, MPUPOAHBIMA Ta3, yroib), cHocoObl MX MEpepabOTKM M MPAKTUYECKOEe MpPUMEHEHHE
IPOJYKTOB MEPepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJTMUYECTBA HCXOJHOTO BELIECTBA MITH MTPOAYKTa PEAKIIMHU 110 U3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB MU MPOJYKTOB PEaKIUH);

c(hOopMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, MCIONb3YEMbIX B XHUMHUU I[PU M3YYEHUM BEIIECTB WU XUMHUYECKHX SIBJICHUI
(HaOnrofieHMe, UW3MEpEHUe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMWYECKHUE 3HAHUS JIsl MPUHSITHS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIIUSIX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAATH MpaBHUiia MOJIb30BAHUS XUMHUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJHATE XUMHYECKUN HKCHEPUMEHT
(mpeBpallleHus: OpraHUYEeCKUX BEILECTB MPH HarpeBaHUU, MOJyUYEHUE ITHIIEHA U U3YUYEHHE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIN OPIraHUYECKUX BEIIECTB, IeHATypalus OeIKOB pU HarpeBaHuUH,
IIBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHun
C BEIIECTBAMH M JIaDOPaTOPHBIM 00OpPYAOBaHHEM, IPEICTABIATh PE3YIbTAaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3alUCH YPABHEHUH COOTBETCTBYIOIIMX peakiuii U (OpMyIHpPOBATH
BBIBOJIbI HA OCHOBE THX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(MOpPMAIIUIO,
MOJTy4aeMyIo U3 Pa3HbIX HCTOYHUKOB (CpelICTBAa MaccoBOi uH(popmaiuu, MHTEepHET U ApyTHUX);



c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUia IKOJOTHYECKH IIEIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOH JEATEIHHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBBS U
OKpY’KaloIlIlel MPUPOJHON Cpelibl, 0OCO3HABATh OMACHOCTh BO3JICUCTBHUS Ha >KUBBIC OPTraHU3MbI
ONpEeACNEHHBIX OPraHMYECKUX BELIECTB, MOHMMAas cMmbica mnokasarens [IJIK, noscHaTte Ha
npuMepax CrocoObl YMEHBIICHHUS U MPEIOTBPAICHHS MX BPEAHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEeKa;

JUIsi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbs: YMEHHUE MPUMEHSThH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUIA;

JUTSL CTIETIBIX U C1a00BUISIINX O0YYAIOIINXCS: YMEHHUE UCTIOIb30BaTh PeIbe(HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst 1ist 3anucy XuMu4eckux GopMyI.

11 KJIACC

[IpeameTHbIC pe3yIbTaThl OCBOCHHS Kypca «O0111as 1 HeOpraHu4ecKass XUMHs OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHUN: O XUMHUUECKOH COCTABISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIM XUMHUHU B MO3HAHUU SIBICHHUH NMPUPOJIBI, B ()OPMUPOBAHUHM MBIILUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIUOHATBHOW TPaMOTHOCTH, HEOOXOIMMOW [UIsl pelieHus
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTPOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKUCJIEHUsI, XUMHYECKass CBA3b (KOBAJIECHTHAsl, HMOHHAs, METaJNInYecKas, BOJOPOJHAA),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHYECKMX  pEaklMid, pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHUYECKAs JMCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHYECKON peaklliy, XUMUIECKOe PABHOBECHE); TEOPUHU U 3aKOHBI (TEOPHSI DIIEKTPOIUTUIECKON
aucconuanuu, nepuoanueckuii 3akon /. M. MenneneeBa, 3aK0OH COXpaHEHUsI MAcChl BELIECTB,
3aKOH COXPAaHEHHUS M TPEBPAIECHUS DHEPTUU TPH XUMHUYECKUX PEaKIHSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHMUS, JIeXkKAIIHe B OCHOBE MOHUMAaHUS
MPUYUHHOCTH U CUCTEMHOCTU XMMHUYECKUX SBJICHHUM, (DaKTOJIOTMUECKHE CBEJICHUSI O CBOWMCTBAX,
COCTaBe, TMOJYYCHUH W O€30MaCHOM HCITOJIb30BAaHWU BAKHEUIINX HEOPTAaHUYECKUX BEIIECTB B
OBITY U MIPAKTUYECKOH JAEeATeILHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBISATH XapaKTepHbIC MPU3HAKU TMOHSATUH, YCTaHABINBAThH
UX B3aUMOCBS3b, HCIIONb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU OMHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX MPEBPALLCHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY IS COCTABJICHHS
dbopMyn BEIIECTB W ypaBHEHUH XHUMHYECKHUX PEAKIMH, CHCTEMAaTHYECKYI0 HOMEHKIIATypy
(IUPAC) u TpuBHMagbHBIC Ha3BaHHS OTJCIBHBIX HEOPraHMUYECKUX BellecTB (yrapHblid ras,
VIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTh, HeTami€Has W3BECTh, NMUTHEBAs COJa, MUPUT U
Apyrue);

c(hOpPMUPOBAHHOCTh YMEHUI OMPEAEIATh BAJICHTHOCTh M CTETICHb OKUCIICHUS XUMHUYECKHIX
AJIEMEHTOB B COEIMHEHUSX PAa3JIMUHOIO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJICHTHAs, MOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIUHEHUSIX, TUI KPUCTAUIMUECKOW PEHIETKH KOHKPETHOIO
BeIleCTBAa (aTOMHAs, MOJEKYJSpHas, MOHHAs, METa/UIMYecKas), XapakTep cpeabl B BOIHBIX
pacTBOpax HEOPTaHWYECKUX COCTMHCHU;



c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPIraHUYECKUX BEIECTB
0 MIX COCTaBY K OINpeAeEHHOMY KIIACCY/TPYIIe COeTUHEHUH (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KHUCIIOTHI, aM()OTEpHBIC THAPOKCUIBI, COJTH);

c(OpMUPOBAHHOCTh YMEHUH pacKphIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOINYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepuU30BaTh dJJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaos Ileprnonnyeckoit cucteMbl XUMHUYECKUX 31eMeHToB /1. U.
MenesneeBa, HCHONB3YS TMOHATHUS «S-, P-, O-3JEKTPOHHBIC OPOUTAH», «IHEPreTUUYCCKHUE
YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUsS CBOHCTB XHMHUYECKHX OJJIEMEHTOB U UX
COEIMHEHUH MO nepuogaM U rpynnam [lepuoauyeckoil CUCTEMBI XUMUYECKHUX AeMeHToB []. 1.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEPHU30BaTh (OMUCHIBATH) OOIHUE XUMUICCKIE CBOHCTBA
HEOPraHWYECKUX BEUIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJy HEOPraHMYECKMMH BEIIECTBAMU C IOMOILBIO YPaBHEHUN COOTBETCTBYIOIIHUX
XUMUYECKUX PEaKLUid;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3InYHBbIM
npu3HaKkaM (YUCIy W COCTaBy peardupyroniuxX BEHIECTB, TEIIOBOMY 3(PQeKTy peakiiuw,
M3MEHEHUIO CTETICHEH OKUCIICHUS SJIEMEHTOB, 00PaTUMOCTH PEAKIUH, YYACTHIO KaTaln3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATH YPABHEHUS PEAKIIUN PA3TUYHBIX TUIIOB, TIOJHBIE
U COKpalIEHHBbIC YPAaBHEHHS peakluii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBHUS, MPU KOTOPBIX ITH
peakuu UAYT A0 KOHILIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIMHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOPaX HEOPTAHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakIuii MOCPECTBOM COCTABIICHUSI DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMUMHYECKOM PEaKIuu OT
pa3IUUYHBIX (PAKTOPOB; XaApaKTep CMEIICHHUS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [lartense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKUE MPOIIECCHI, JISKAIIIE B OCHOBE
MPOMBINIJICHHOTO TOJYYeHUS CEPHOWM KHUCIOTHI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MpeICTaBICHU 00 OOIMX HAYYHBIX MPHUHIIUIAX M KOJOTHYECKUX MpoOIeMax XUMHYECKOTO
MIPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHH TIPOBOJUTH BBIYUCICHHUS C WCIOJB30BAHUEM TTOHSTHS
«MaccoBasi JIOJIS BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHWH Ta30B MPH XUMHUYECKUX
PEaKIMsIX, MACChI BEIIECTBA WM 00BEMA Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIIH
00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, TETUIOBOTO A (eKTa peakini Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCChl BEIIECTB, MPEBPALLECHUS U COXPAHEHUS SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATH MpaBUiia MOJL30BAHUS XUMUYECKOW TOCYA0N U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MpaBHUiIa OOPAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBIMOJHATH XUMHUYECKUN HKCHEPUMEHT
(paznmokeHue TNeEpoOKcHIa BOAOpOAa B MPHUCYTCTBUHM KaTalu3aTopa, OIpeleieHHe Cpeabl



pPacTBOPOB BEUIECTB C IMOMOIIBIO YHHBEPCATHLHOTO HHIUKATOPA, BIUSHUE PA3JIMYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIUH, peaklud WOHHOTO OOMEHa, KAa4eCTBEHHBIC pEaklud Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHSI, PEIICHUE SKCIIEPUMEHTAIBHBIX
3aa4 II0 TEMaM «Metamely U ((HeMeTaHHBI») B COOTBCTCTBHU C IIpaBUJIaMHU TCXHHUKHU
0€30I1aCHOCTH MPH 0OpaIleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYI0BAHUEM, TIPEICTABIISATH
pe3yJabTaThl XUMHYECKOTO SKCIIEpHMEHTa B (opMe 3aluCH YPaBHEHUH COOTBETCTBYIOIIUX
peakiuii ¥ GOpMYJIMPOBATh BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

C(OPMHUPOBAHHOCTh YMECHHI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
MOJTy4aeMYyt0 U3 Pa3HbIX HCTOYHHKOB (CPEICTBAa MACCOBOM KOMMYHHUKAIMH, IHTEpHET U IPYTHX);

c(OPMHPOBAHHOCTh YMEHHMI COONIOJATh MpaBWJIa SKOJOTUYECKH Ieeco00pa3HOro
IIOBCACHUA B 6I>ITy u praOBOfI ACATCIIBHOCTU B MLCIIHAX COXPAaHCHHUA CBOCIO 3J0POBbA U
OKPYXKaroIIel MPUPOJIHON Cpe/bl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIC OPTaHU3MBI
onpeeNEHHBIX BEIIECTB, TOHUMAasi cMbica nokaszarens [1JIK, mosicHaTe Ha mpumepax crocoOb
YMEHBIICHHUS U MPEIOTBPAILCHHS UX BPEJIHOTO BO3JICHCTBUS HA OPraHU3M YeJI0BEKa;

JUIE OOYYaIOIIUXCSl C OrPAaHHMYCHHBIMH BO3MOXHOCTSIMH 370POBbS: YMCHHE NPUMCHSATH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX TIO3HAHUS BEIIECTB U XUMUYCCKUX SBIICHHIA;

JUTSL CJICTIBIX M CJIA0O0BUISIIUX 00YUYAIOIIUXCSI: YMEHUE HCIIOJIb30BaTh PEIbEPHO-TOUCUHYIO
cuctemy obo3nauenumii JI. bpaiinst 11st 3anucy XuMHU4ecKux (GOpMyJI.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

HaumeHoBaHue pa3iesioB  TeM

KoanyecTBo 4acoB

dueKkTpoHHbIE (LU (POBHIE)

Ne i/t Konrpouabnsie IIpakTnyeckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHUM
[IpenMer opraHMYECKO XUMUHU. https://lesson.edu.ru/lesson/c935a58c-
1.1 Teopusi cTpoeHHs OpraHUYECKUX 7 ab0e-4¢59-9dcf-
coenunenuit A. M. bytneposa 20517ae4b52e?backUrl=%2F04%2F1
Hroro no pazneny 7
Pa3znen 2. YrieBoaopoasl
[TpeAeTbHbie YIIeBOTOpOTEl — https://lesson.edu.ru/lesson/c935a58c-
2.1 TKAHEL 5 ab0e-4c59-9dcf-
20517ae4b52e?backUrl=%2F04%2F1
Hempe el HbIe yIIeB0A0pOE: https://lesson.edu.ru/lesson/c935a58¢c-
2.2 AJIKCHBI, aJIKaJAUCHBbI, aJIKIHbI ! ! aboe-4C59-9dCf-
’ ’ 20517ae4b52e?backUrl=%2F04%2F1
https://lesson.edu.ru/lesson/c935a58c-
2.3 ApoMaTHyeCcKHe yTIeBOAOPOAbI 4 ab0e-4¢59-9dcf-
20517ae4b52e?backUrl=%2F04%2F1
0 https://lesson.edu.ru/lesson/c935a58c-
2.4 PHPOTBIE HETORHITH 5 1 abOe-4¢59-9dcf-
YFICBOZIOPOZIOB  HX NepepaboTica 20517ae4b52e?backUrl=%2F04%2F1
Hroro mo pazaeny 21
Paspnen 3. Kuciiopoacoaep:xaniue opranniecKue coeAuHeHNs
| https://lesson.edu.ru/lesson/c935a58c-
3.1 Crnuptel. @enon 7 1 ab0e-4¢59-9dcf-

20517ae4b52e?backUrl=%2F04%2F1
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Ansnerunsl. Kap6oHnosbsie

https://lesson.edu.ru/lesson/c935a58¢-

32 KHCITOTHI. CIIOXKHBIC dPUPHI 1 abOe-4c59-9dcf-
’ 20517ae4b52e?backUrl=%2F04%2F1
https://lesson.edu.ru/lesson/c935a58c-
3.3 Vri1eBoIbI 8 ab0e-4¢59-9dcf-
20517ae4b52e?backUrl=%2F04%2F1
Utoro no pazneny 26

Pasnea 4. Aszorcoaeprkanue OpraHu4ecKue coeJHHeHH

https://lesson.edu.ru/lesson/c935a58c¢-

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 5 ab0e-4¢59-9dcf-
20517ae4b52e?backUrl=%2F04%2F1
Hroro no pasneny 5
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Conepxanne HalMOHAJIBHBIX, PETHMOHAJIBHBIX M ATHOKYJIBTYPHBIX OCOOEHHOCTEH MO MpEeIMEeTy OTPaXCHO B KaJeHIapHO-TEMaTHYeCKOM
TUTAHUPOBAHHUH C YYETOM COOTBETCTBYIOILIMX TE€M, ITOJIOKEHUH 0a30BOr0 KOMIIOHEHTA POrpaMMBl. Pactipenienenust yaeOGHOTO BpeMEHH 3aIlIaHUPOBAHBI
B (hopMe SKCKYpCUii, YPOKOB MJIH BKJIFOUEHBI ()ParMEHTApHO B YPOKH.

HaIII/IOHa.]'ILHLIe, PCTrHOHAJIbBHBIEC 1 OTHOKYJIbLTYPHbLIC 0COOE€HHOCTH 10 XMMHH

No Tema ypoka Ne HPDO Conepxanne HPOO
ypoka
1 [Ipeamer oprannueckoit xumun. Mecto u HP2O 1 Opranuyeckue BELECTBA B IPOMBILIUIEHHOM IIPOU3BO/ICTBE TOPOJa U
3HAYEHUE OPraHUYECKOW XUMHUU B CUCTEME OKpYKarolien cpene
€CTECTBEHHBIX HayK.
10. | AnkaHbl: TOMOJIOTHYECKUH s, U30MEPHS U HP30 2 | IIpupoHble HCTOUHUKHU aJIKaHOB HA TEPPUTOPHU 00JIACTH U PETHOHA U UX
HOMEHKJIaTypa aJIkaHOB. nepepaboTka. BiusHue TOIIMBHO-3HEPreTHYECKOT0 KOMIUIEKCa Ha

OKpYyXarolyto cpery. Poib aBToTpaHcopra B 3arpsi3HEHHUH aTMOC(EPHI.
Hedrenposoast o6mactu. A3C roposa — MICTOUHUKH 3arpsi3HEHUS
OKpY>Karoleu cpezpl. Mcronp3oBanue O€H3MHA B KAYECTBE TOILIMBA HA
10. Vpane, anerepnatuBaoe TorummBo. ["azuduxarnus YensOunckoit
obnactu

11 | Xumuueckue CBOMCTBA aJIKaHOB . HP303 Hcnonp3oBaHne MeTaHa Kak TOIUIMBA B OBITY U IIPOMBIIIIEHHOCTH Y paa.
["anoreHnpou3BoAHbIE - PPEOHBI, UX UCIOIb30BAHUE B IPAKTUYECKON
JeSITeIbHOCTH. DKOJIOTHYECKHEe MPOOIEMBbl, CBI3aHHBIE C HCIOIb30BAHUEM
(pEOHOB U AJIKAHOB KaK TOTIJIMBA.

14 XHUMUYECKUE CBOMCTBA ATUJICHA: TOPEHHUE, HP30 4 [Tony4yeHue nmoausTUIEHA, MOTUITPONUIIEHA HA MPEINPUITHAX TOpOAa,
KauecTBEHHbIE peakinu (00eciBeUrBaHE MIPUMEHEHHE B CEICKOM XO3SIIICTBE, OBITY, IPOMBIIIJIEHHOCTH (3aBOJ
OpOMHOI BOJIBI M pacTBOpa MIepMaHTraHaTa [Ipoduactun, TpeXropHslil INIACTUK - TOIUIPONHIEHOBBIE TPYODI).
KaJusl), TUApaTaIus, nojauMepu3alus. [IpoGnemb! yTunu3zanuu. DKoJI0THYECKUE MOCIEICTBUS UX

HCIIOJIb30BaHus bruomorndeckas POJIb 3TUJICHA KaK XeMOMEIuaTopa y

pacTeHui.




22 | [IpumeHeHHe aneTHiIeHa HA OCHOBE CBOMCTB. HP30 5 Hcnonbs3oBanue ameTuiieHa Mpu ra3oBoi CBapKe U pe3Ke METauIoB Ha
Peakuus monumepusanuy BUHWIXJIOPUIA. OAO «Meueny», npeanpusTusaxX U MacTepckux. TexHuka 0e30MacHOCTH
[ToAMBUHUIXIIOPHU U €T0 IPUMEHEHHE. IIpU paboTe C alEeTUIEHOM

23 | Apensl. benzo. HP506 OTKpBITBIEC U 3aKPBITHIE Pa3pabOTKH KAMEHHOTO YTJIsl, TPOOIEMBbI UX

sKoJIorHuecku 6e3omacHoit paspadborku. IlocnenctBus pazpaboTok Juist
Heap.

KaMeHHBII yroyib - MICTOYHUK SHEPTUU U XUMHUYECKOE Chipbe.llonyuenune
6ensona u ero romosioroB Ha KXII pernona. AHTponoreHHble UCTOYHUKU
apeHoB B Ouocdepe peruona. [Ippumenenre necTUUI0B U IKOJIOTHIECKUE
MOCJIEICTBHS MX UCTIONb30Banusl. [lomydyeHne apeHoB Ha
KOKCOXUMHUYECKOM Mpoun3BocTBe OAO «Meuem». DKoJIornuecKkue
MpoOJIeMbI MPUMEHEHUS ApEHOB B KAYE€CTBE MECTUIUAOB (ITPOU3BOIHBIC
apoOMaTHYECKUX YTJIEBOJOPOJIOB).

28 XHUMHUYECKUE CBOMCTBA ATAHOJA. HP3O 7 [TIpon3BOACTBO anKOroabHOM MPOAYKUHUH. TOKCUYHOCTD CITUPTOB.

[Tpon3BOACTBO CIUPTOB B pETrHOHE, 3HAYCHHE, IPUMEHEHHUE. TOKCUYHOCTh
CHUpPTOB. BiusiHMe Ha TOAPOCTKOBBIN OpraHu3M (FOHOLIECKUN
QJIKOTOJIU3M B peruoHe). [Ipon3BoCTBO 3TUIIOBOTO CIMpTa B 00JIACTH U3
MUILEBOTO ChIpbs. [loydeHne CHHTETUYECKOTO 3TUIIOBOTO CIUPTA HA
OCHOBE HeTeXUMUYecKoro npousBoacTea (bamkupus).

29 | DTUNEHTTUKOIb U TIUllepuH Kak npeacrtasutrenn | HPOO 8 | Mcnonbs3oBanue STUIICHIIINKOIS Kak aHTU(pU3a, TIUIEprUHA B MEIULIUHE
MpeACIIbHBIX MHOTOATOMHBIX CITUPTOB. U naphromepu.

[IpakTrueckoe MPUMEHEHHUE STUIICHTIIUKOIIS U
TJIMIIEPUHA.

31 ®enon. CtpoeHue MoJieKybl peHosa HP20 9 [Tonyuenue ¢enonoB npu kokcoBanuu kameHHoro yris Ha KXII pernona.
[Ipumenenue deHomna. HPS0 10 | AHTpomnoreHHble HCTOYHUKH (PEHOIOB B aTMOoc(epe perrnona

(Herexumuueckoe npoussozacTBo bamkupun, KXII Ypana)
TokcuyHOCTH (HheHOJIOB - ECTBHE HA KUBBIE OPTaHU3MBI.
DKOJIOTHYECKHE KPU3HCHI, CBSI3aHHBIE C TMONaJaHleM (PEeHOJIOB B
WCTOYHHUKHU MUTHEBOU BOJIBI. MeToabl 00€3BpeKUBaHUs (PEHOJIOB.




33

XUMHUYECKUE CBOUCTBA ajIbJIETUIOB.

HPSO 11.

Anbpnerussl B xxuBoi npupone. TokcnuHocTh anbaerunos. [Ipespaiienne
9TAHOJIA B ALIETAJIBJECTU] B OPIaHU3ME YEIIOBEKA.

AHTpOTIOTeHHBIE HICTOUYHUKH alIbAECTHIOB B aTMOC(hepe peruoHa.
[Ipumenenue popmaipaeruia B Ka4eCTBE KOHCEPBAHTA B X0/1€ KOITYEHUs
MUILEBBIX MPOTYKTOB; B CEJILCKOM X034HCTBE JUIsl IPOTPABIMBAHUS
CeMsH, B MEJUIMHE. ALleTaJIbJETU — IPOMEXYTOUYHBII POIYKT
OKHCJICHUS 3TaHOJIa B OpraHU3Me.

35

Kap6oHnoBsie kucnotsl. [lonydyenne kapOOHOBBIX
KHMCJIOT OKUCJIEHUEM aJlbJIETH10B. XUMHUECKHE
CBOMCTBA YKCYCHOM KHCIIOTBI

HP3O 12

[Ipoun3BoacTBO YKCYyCHOM KUCIOTHI B peruoHe. AO «[Iuponuzxumm», T.
Amra. [IppumeHeHue KUCIOT B IPOU3BO/ICTBE CIOKHBIX 2(HUPOB Ha
npennpusatusx Ypana (konuepH «Kammna» Exarepunoypr, OAO
«DapMxum»).

CMC npousoactso Ha Ypane OAO «Xenkens [Tlemoc» r. [lepmsb.
[IpumeHeHne MOJIMHEHACBHIIIEHHBIX KUCIOT MPH MPOU3BOICTBE ATKUIHBIX
kpacuteneit (OAO «Yemaxy).

38

Kupsr.

HP3O 13

Hcnone3oBanme CMC B X0351iCTBEHHON AESITEILHOCTH YEIOBEKA.

CMC - 3arpsi3HUTETU TPUPOJTHON CPeIbl. 3alMTa MECTHBIX BOJJOEMOB OT
CMC.

[IpousBoicTBO MaprapuHa, MaiioHe3a, MblIa Ha IPEANPHUITHIX 0071acTh
(>xkuprombuHar r. Tpourk) [loayueHue >kupoB Ha IPEITPUITUIX
nuIieBoi mpomelieHHocTH obnactu (Tpounk, KpacHoropcek).

Pounb sxxupoB B mpodunakTuke U JIe4eHUH psiga 3a001eBaHUMA.

40

VYrneBoabl: Ki1accupUKaus yrieBoJ0B.
Haxoxnenue yrineBogoB B MpUPOJIE.
[Ipumenenne u Guosioruaeckast pojb yrieBoI0B

HPDO 14

VYraeBoael B ipupoae. Posib yrineBo10B B ) KU3HEACSITENLHOCTH
OpraHU3MOB.

41

I'moko3a - BEIecTBO ¢ IBONCTBEHHOM (hyHKIMEH
— anpaerugocnupt. IIpumenenue riroKo3sl.

HP3O 15

Hcnons3oBanue MMpOAYKTOB 6pO)KCHI/I$I TJIFOKO3BI B ITPOU3BOACTBE 3TaHOJIA
1 MOJIOYHOKHUCIIBIX IPOAYKTOB, CHJIOCOBAHHUEC KOPMOB.

42

[Tonmucaxapuapl (Kpaxmal U eJUII0I03a)

HP3O 16

[IpousBocTBO KapTodens B obmactu. ['uaponus kpaxmana B
KOHUTEpCcKOM feine. [Ipon3BoaCcTBO KOHANTEPCKUX U3CIIUA B PETHOHE.




Hcnonp30BaHne MEKTUHOBBIX MPOAYKTOB B MPOPMIAKTUIECKOM MMUTAHHUH,
npopUIaKTUKE MHTOKCUKAIMHA (CBHHIIA, JKele3a).

47

AMHUHOKHUCIIOTEI

HP3O 17

[TpuMeHeHre aMHHOKHUCIIOT B MTUIIEBOH MPOMBIIUICHHOCTH, METUITUHE,
’KMBOTHOBOJICTBE, BeTepuHapuu [IpuMeHeHre aMMHOKHUCIIOT (JIN3WHA,
rilyTamaTa HaTpusl, acapariHa 1 Jip.) B MUAIIEBOI MPOMBIIIUICHHOCTH,
MEIUIIMHE, )KUBOTHOBOJICTBE. MUKPOOHOIOTHYECKHE CTIOCOOBI
MOJTyYCHHUS acTIapariHOBOW KHUCJIOTHI JUIsl CHHTE3a acraprama
(3aMeHuTeNA caxapa); CHHTE3 HEHPOIICTITU IOB.

49

CsoiicTBa O€enka.

HP3O 18

Bbenxu B npupose. Posb 6€IKOB B KU3HENEATEILHOCTH OPTaHU3MOB.
I'enHas uHXeHepusl, ee BO3MOXKHOCTHU. benkoBoe nuranue B
npoUIaKTUKE U JICUCHUH psizia 3a00J1eBaHU.

IIpousBosacTBO Msica, MOJIOKa, SIUI| B peruoHe. Mcnonp3oBaHue
OJTHOKJIETOYHBIX BOJIOPOCIIEH, IIPU MPOU3BOCTBE OEIKOBBIX JOOABOK
(ntunedadpuxa Yedapkyinsb, [IK «Tenropuym» r. [lepmb

54

HckyccTBeHHBIE TOTUMEDPBI U BOJIOKHA, X
CBOMCTBA, IPUMEHEHUE

HP3O 19

TexcTunbHas npomslieHHOCTs FOxkHOTO Ypana.

55

CUHTETUYECKHE MMOJIMMEPHI, ITOJTYYCHHC

HP30O 20

[Ipou3BoacTBO MOMTUMEPHON NMPOIYKIMH B HensOMHCKe U 00J1acTH.
[Tpumenenne BMC (Bos0KOH, miactMace, KayuyyKoB) B OBITY,
CTPOUTENBCTBE, IPOMBILIIEHHOM M ¢/X npou3BozacTie. [Ipobiema
3arpsi3HEHUs IPUPOTHON CpeJibl OTXOAAMU U MPOAYKIMEH B IPOU3BOJICTBE
MOJINMEPOB

55

CHUHTETHYECKHUE BOJIOKHA

HP3O 19

TexcTunbHas npomslieHHOCTh FOxkHOTO Ypana.

65

Xumus u 310poBbe JIlekapcrBa 1 DepMeEHTHI

HP3O 21

[Ipoxykuus npeaAnpusATUil papMaKoIOTHIECKON MPOMBIIIIEHHOCTH
peruoHa (cocTaB, MApKUpPOBKA).




