MHUHHUCTEPCTBO MTPOCBEIEHUSI POCCUVCKOM ®EJEPAIIMA
MunucTepcTBO 00pa3oBanus M Hayku PecniyOoaaukn Mapuii D
OTtaes 00pa3oBaHusA AIMHUHHUCTPAIIUMA
MOpPKHHCKOr0 MYHUIIMIIAJIbHOTO paiiona PecmyOauku Mapwuii I
MOY "MopkuHckas cpeHsisi o0meoopa3oBarejibHast IKoJa Ne6 "

MopnucaH: 3yeBa BepoHuka
AnbbepToBHa
DN: C=RU, OU="aupekTop
", O="MQY ""MopkuHckas
cpegHas

3 ﬂ obuieobpasoBaTtenbHas
wkona Ne6™", CN=3yeBa
BepoHuka AnbbepToBHa,
E=morkish6@rambler.ru
OcHoBaHwe: st noaTBEPXKAAtD
3TOT AOKYMEHT
MecTononoxeHue: nrT.
Mopku
Hara: 2023-11-09 10:06:58

PABOYAS ITPOT'PAMMA
(ID 2439527)
yueOHOro npeamera «Xumus. bazoBblii ypoBeHb»
st ooyuaromuxcst 10 — 11 xmaccos
Ha 2023-2024 y4yebHblit roa

CocraBuna yuntenb xumuu u 6uonorun Kpacuosa JI.H.

nrr.Mopku
2023 roxg



MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1o XMMUHU Ha ypOBHE CpeaHero odmero oOpa3oBaHus pa3padboTana Ha ocHOBe DenepaabHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepamnumny, TpeOOBaHUN K pe3yibTaTam
ocBoeHUs (penepanbHO 00pa3oBaTenbHON mporpamMmbl  cpegHero obmero ob6paszoBanus (POII COO),
npejcTaBieHHbIX B DenepalbHOM rocyaapcTBeHHOM oOpa3oBatenbHoM cranaapte COO, ¢ yuérom Konuenuuu
IpernoiaBaHusl y4eOHOro mnpeaMera «XuUMHsS» B 00pazoBaTelbHBIX opranm3auusx Poccuiickoit ®denepanuu,
pealu3yIoONMX OCHOBHBbIE 00pa3oBaTelibHbIE MPOTrpaMMbl, U OCHOBHBIX MOJIOKEHUNH «CTpaTreruu pa3BUTHUS
BocnuTanus B Poccuiickoit @enepauuu Ha nepuon a0 2025 rona» (Pacnopskenue Ilpasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOAXOM0B K pa3pabOTKe MpOTrpaMMbl IO XMMHH, K OMPEICICHUIO OOIIe cTpareruu oOydeHus,
BOCIIUTAHMSI U Pa3BUTHs OOyYaroIIMUXCS cpeAcTBamMH yueOHoro mpenmera «Xumusi» g 10—11 kmaccoB Ha
0a30BOM ypoBHE cocTaBWIHM KoHIenTyanbHble mojoxeHuss ®I'OC COO o B3auMOOOYCIOBIECHHOCTH IIEIICH,
COJIep>KaHusl, pe3y/IbTaTOB O0yUeHUs U TPEOOBAHUN K YPOBHIO IOJITOTOBKU BBIITYCKHUKOB.

Xumuueckoe 00pazoBaHHe, MOTYyYaeMOe BBHITYCKHUKaMU 00IIe00pa30oBaTeIbHON OpraHU3aliy, SBISETCS
HEOTHhEMJIEMOM YacThbl0 HMX 00pa3oBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM JTallOM pealu3aluy Ha
COOTBETCTBYIOILIIEM €My 0a30BOM ypOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIINX IEIOCTHOW CUCTEME XMMHYECKOTO
oOpa3oBaHMs. DTU [IEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB MPUPOIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U 001Iei
KYJIbTYPbl YENIOBEKa, a TaK)Ke HKOJIOTMYECKd OOOCHOBAHHOTO OTHONICHHS K CBOEMY 3J0POBBIO M MPUPOIHON
cpene. Peamusyercs xumudeckoe oOpa3zoBaHHE OOyYarOUIMXCsi HAa YPOBHE CpeIHEro oO0Iiero oOpa3oBaHMs
CpeICTBaMH yueOHOro mpeaMera « XuMusy», coaepKaHue U MOCTPOCHHUE KOTOPOTO OMpeiesieHbl B TPOrpaMMe o
XHUMUU C y4ETOM crienu(UKA HAYKW XMUMHHU, €€ 3HAYCHHsI B TO3HAHUM MPHPOJBI U B MaTEPUAIBHOW >KU3HU
olmiecTBa, a Takke C y4€TOM OOIIMX IeNell U MPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeHero oomero oopa3zoBanus B Poccuiickoit @enepanuu.

XUMHUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOyI0 poJib B COBPEMEHHOM UBUIN3AIUY, B
CO3JIaHMHM HOBOH 0a3pl MaTepuaabHOW KyiabTypbl. OHa BHOCHUT CBOH BKJaX B (pOpMHpOBaHHE PALMOHATIHLHOTO
HAyYHOT'O MBIIUIEHUS, B CO3/IaHUE [EIOCTHOTO MPEICTaBICHHS 00 OKpPYKaIOIIEM MUPE KaK O €JUHCTBE MPUPOIbI
U YelloBeKa, KOTopoe (HopMHUpyeTCs B XMMHHA Ha OCHOBE NMOHMMAHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIETO
MHUpa, OCO3HAHUS B3aMMOCBSI3M MEXAY CTPOCHHEM BEUIECTB, UX CBOWCTBAMU M BO3MOXXHBIMU O0JIACTAMU
IPUMEHEHHUS.

TecHo B3auMOIEHCTBYSI C JIPYTMMH E€CTECTBEHHBIMH HAayKaMH, XUMHUS CTajda HEOThEMJIEMON YacThiO
MHUPOBOW KYJIBTYPHI, HEOOXOAMMBIM YCJIOBHEM YCIENIHOTO TpyJda W JKM3HHM Ka)XIOro dWieHa oOmiecTsa.
CoBpeMeHHass XUMHUS KaK HayKa cO3ujaTeNlbHas, KaKk Hayka BBICOKMX TEXHOJOTHI HampaBlieHa Ha pelleHue
JI00ANBHBIX TPOOJIEM YCTOWYMBOTO PA3BUTHSL YEJIOBEUECTBA — CBHIPHEBOM, HSHEPTeTUUYECKOM, MHILNEBOH,
HKOJIOTUYECKOM 6€30MacCHOCTH U OXPaHBbI 3/J0POBBS.

B coorBercTBUM ¢ oOumIMMHU MENSIMH W TPUHIMIIAMU CPEIHETO OO0IIero oOpa3oBaHUsSl COICPIKAHHE
npeamera «Xumus» (10-11 xmaccel, 6a30BbIil ypOBEHb M3Y4EHHUs) OPHUEHTHPOBAHO NPEUMYIIECTBEHHO Ha
OOIIEKYJIBTYPHYIO TOJATOTOBKY OOy4YalOIIMXCsS, HEOOXOAWMYI0O WM JUIsi BBIPAaOOTKH MHPOBO33PEHUYECKUX
OPHEHTUPOB, YCIELIHOIO BKIIOYEHHUS B )KU3Hb COIL[MYMa, IPOJIOKEHHUS] 00pa30BaHUs B pa3IMYHbIX 001acTAX, HE
CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocTaBngomuMy IpeaMeTa «XUMHS» SBISIOTCS 6a30Bble Kypehl — «Opranudeckas xumus» u «OO0mas u
HEOpPTraHMYEeCcKasi XMMHUsI», OCHOBHBIM KOMIIOHEHTOM COJIEPYKaHHUS KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOI HAyKH:
cucTeMa 3HaHU| 10 HeOpPraHMYEeCKOW XMMUH (C BKIIOUEHUEM 3HAHUHN U3 O0LIei XUMHUM) M OpraHMYeCKON XUMUH.
dopmMupoBaHUE JAHHOW CHCTEMBI 3HAHWUH MPH M3YYCHUH MPEeIMETa 00eCIIeYMBaeT BOZMOKHOCTh PACCMOTPEHHS
BCEr0 MHOT000pa3us BEIIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa conepxaHusi KypcoB — «OpraHmueckas xumusi» u «OOIIas M HEOPraHWYecKas XHMUSD)
copMHpOBaHa B IpOrpaMMe MO XMMHMH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K M3y4eHHI0 Y4eOHOro marepuasia u
00yCIIOBJIEHa UCTOPUIECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHWI HA ONPENEIEHHBIX TEOPETHUECKUX YPOBHSAX. Tak,
B Kypc€ OpraHMYeCKOW XHMMHHU BEIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIACCHYECKOH TEOPUU CTPOEHUS
OpPTaHUYECKUX COCTUHEHUH, a TAK)KE Ha YPOBHE CTEPEOXUMHUYCCKUX U DIIEKTPOHHBIX NPEACTABICHUN O CTPOCHUH
BemiecTB. CBeleHUs 00 M3y4aeMBbIX B Kypce BEIlecTBax JAl0TCsA B PA3BUTUU — OT YIVIEBOJOPOJIOB JI0 CIOMKHBIX
OMOJIOTHYECKH aKTUBHBIX COEJIMHEHHH. B Kypce opraHmdeckoil XMMHUHU TOIYYal0T pa3BUTHE CHOPMUPOBAHHEIC
Ha YPOBHE OCHOBHOrO 00mIero o0pa3oBaHHs Ie€pBOHAYAIbHBIE NPEICTABICHUS O XHUMHYECKOW CBA3H,
KJIacCHU()MKAIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEHIECTB OT MX CTPOCHHS, O XMMHUYECKOH
PEaKIMH.



Ilon HOBBIM yriioM 3peHMsI B mpeamere «XUMHs» 0a30BOr0 ypOBHS pacCMaTpHUBAETCS U3yYEHHBIH Ha
YPOBHE OCHOBHOTO 00IIIero 00pa30BaHus TEOPETUUECKUN MaTepuall U (pakToIOrHYecKue CBEACHUS O BEIIECTBAaX
U XUMHYecKoil peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias M HeOpraHudeckas XUMHs» OOydaroluMcCs
MPEJOCTABIISCTCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE IIEPUOJMYECKOr0 3aKOHa C OOIIETEOPETHYECKUX U
METOAOJIOTMYECKUX MO3MLUH, IIyOXe MOHATh MCTOPUYECKOE H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT
o0o01maroniei 10 0OBSICHAIONICH U TPOTHO3UPYIOLICH.

Enunas cucrema 3HaHUM 0 BaKHEMIIMX BEIECTBaX, UX COCTAaBE, CTPOEHUH, CBOWCTBAX U MPUMEHEHUH, a
TAK)K€ 0 XMMHUYECKHUX PEAKLUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs AomoiHsAeTcs B Kypeax 10 n 11
KJIaCCOB 3JIEMEHTAaMH COJEp>KaHUs, UMEIOLUIMMH KYJIbTYPOJOTHUECKUN M NMPHUKIATHON XapakTep. OTH 3HAHUS
CTMOCOOCTBYIOT MMOHUMAHHUIO B3aMMOCBSI3U XMMHUU C IPYTUMHU HAayKaMHU, PAaCKpPbIBAIOT €€ poJib B MO3HABATEIbHOM
U IPAaKTUYECKOH NeATEeNIbHOCTU 4YEJIOBEKa, CIOCOOCTBYIOT BOCIIUTAHMIO YBa)KEHHUS K IPOLECCY TBOPUYECTBA B
00JIaCTH TEOpUU M TPAKTHUECKUX TMPHIOKEHUA XHMHH, TIOMOTAIOT BBIMTYCKHUKY OPHEHTHUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMbIX HpoOieMax, CBS3aHHBIX C XHUMMEH, KPUTHUYECKH OCMBICIUBATh
UHGOPMALIMIO U TIPUMEHATH €€ JUIS MOTOJIHEHHS 3HAHUHM, PeIICHUS] WHTEIUIEKTYaIbHBIX U AKCIEPUMEHTAIBHBIX
HCCIIeIOBAaTENbCKUX 3aJad. B 1enoM conepkaHue yuyeOHOro mnpeaMera «XUMHs» JaHHOTO YPOBHSI M3Y4EHUS
OPHEHTUPOBAHO Ha (OPMHpPOBaHHE Y OOYYAIOIIUXCS MHPOBO33PEHUYECKOM OCHOBBI ISl MOHUMAHUSA
¢wiocopckux HICH, TaKUX Kak: MaTepUalbHOE €AMHCTBO HEOPraHWYECKOI0 M OpPraHUYecKoro MHUpa,
00YCIIOBIEHHOCTh CBOMCTB BELIECTB MX COCTABOM M CTPOEHHUEM, IO3HABAEMOCTh NPHUPOJHBIX SBICHUNA MYyTEM
OKCHEPUMEHTa W PEIICHUS MPOTHBOPEYU MEXIy HOBBIMH (PaKTaMH W TEOPETHYECKUMH MPEIINOCHUIKAMH,
OCO3HAHME POJIM XUMHUH B PELICHUU HKOJOTHUECKUX MPOOJIeM, a Takke MpodsieM cOepexeHns IHEPreTUHIecKuX
PECYPCOB, CBHIPbS, CO3/1aHUSI HOBBIX TEXHOJOTUH U MaTEpHAaJIOB.

B mutane pemienust 3ajjau BOCOUTAHUS, Pa3BUTHS U COLMATIM3ALMN 00YYaIOIUXCsl MPUHSATBIE TPOrpaMMoin
M0 XMMHHU TOJXO/bI K ONPEACICHHIO COACPKAHM U MOCTPOSHHSI MPEIMETa MPEyCMaTPpUBAIOT (OPMHUPOBAHUE
YHUBEpCAJIbHBIX Y4eOHBIX JEeMCTBUH, MMEIOIIMX 0a30BO€ 3HAUEHUE I pa3IMYHBbIX BUJOB JEATEIbHOCTH:
pelieHus npobisieM, MOUCKA, aHaiu3a U o0pabOTKKM HHPOpMAIMHM, HEOOXOAUMBIX AJisi NMPUOOPETEHUs OIbITa
IIPAKTUYECKON U UCCIIEA0BATENBCKOM JesITeIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B TO3HAHUU XUMUH.

B mpakTuke npenopaBaHus XMMUM KaK Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHMs, TaK U Ha YpOBHE
cpeaHero ooOuiero o0pa3oBaHMs, HpPU ONPEAETICHUU COJEP’KATEIbHONM XapaKTEpUCTUKM LEeJIed H3ydeHUs
npeaMeTa HampaBJICHHEM IEPBOCTEIIEHHOW 3HAYMMOCTH TPAJAWLIMOHHO TpU3HAETCS (OpPMHUPOBAHUE OCHOB
XMMHUYECKON HAayKH KakK 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOM AEATeNbHOCTH YeIOBEeKa U Kak
OJIHOTO U3 KOMIIOHEHTOB MHUPOBOW KYJIbTYpbl. C METOAMUYECKON TOYKU 3PEHHUS TAKOW IMOAXOJ K OINpeNeeHHUI0
LeJed N3Y4YEeHHUs [TPEAMETA SBJISETCS BIIOJIHE ONIPABIAHHBIM.

CornacHO aHHOM TOYKE 3pEHHUs TJIaBHBIMU LENIMU U3y4YeHMs IpenMera «XuMHs» Ha 0a30BOM YpOBHE
(10 —11 ku.) sBIISAFOTCSL:

e (GopMHpPOBAHHE CHUCTEMBI XUMHUYECKUX 3HAHUN KaK BaXKHEWIIIEH COCTaBIIAIONICH €CTeCTBEHHO-HAYYHOU
KapTHHBI MUpPa, B OCHOBE KOTOPOM JIeXAaT KJIIOUEBble MOHATHS, (PyHIaMEHTAIbHbIE 3aKOHBI M TEOPHU
XMUMHH, OCBOCHHE S3blKa HAayKH, YCBOEGHHE M TIIOHMMaHUE CYIIHOCTU JOCTYHHBIX OO00OIICHUH
MHPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMJIEHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS;

e (opMHUpOBaHME U PA3BUTHE MPEJCTABICHUNH O HAyYHBIX METOJAX MO3HAHMs BEIIECTB MU XUMMUYECKHX
peakuuii, HeOOXOIUMBIX ISl MPUOOPETEHNST YMEHUN OPUEHTHPOBATHCA B MUPE BELLECTB U XMMHUYECKUX
SBJICHUH, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUYECKON U TOBCEHEBHOM JKU3HY;

® pa3BUTHE YMEHUU U CIIOCOOOB JESITENbHOCTH, CBA3aHHBIX C HA0JIOJIEHUEM U 00BSICHEHHEM XMMHUYECKOTO
IKCIIEPUMEHTA, COOJIIOICHUEM TIPABIIT 0€30MTaCHOTO 0OpaIeHUs C BEIIECTBAMH.

Hapsny ¢ atum, copepxaTenbHas XapaKTEpUCTHKA LEJNEeH U 3a7a4 U3Y4YEHMs MPEeAMETa B IporpaMme Io
XUMHH YTOYHEHA M CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMU MPHOPUTETAMU B CHCTEME CPEIHEro OOIIEro
obpa3zoBanus. CerofHs B NMpENoAaBaHUU XUMHM B OOJbIIEH CTENEHH OTAAETCS MPEANOYTEHHE MPAKTUYECKOM
KOMITOHEHTE CcOjepKaHHUsl OOyueHHUs, OPUEHTUPOBAHHOM Ha TMOJTOTOBKY BBITYCKHHKA 00II€00pa3oBaTelbHON
OpraHu3aIiy, BIaJEIoniero He HaOopoM 3HaHUM, a (QYHKIIMOHAJIBHOW I'PaMOTHOCTBIO, TO €CTh CHOcOOaMH U
YMEHHUSIMH aKTUBHOT'O IMOJIyYE€HHUs 3HAHUM U MPUMEHEHHUS MX B peajlbHOW JKU3HU NIl PEIICHUs MPaKTUYECKUX
3az1ad.

B cBsi3u ¢ 3TUM NIpH M3ydeHHH IpeaMeTa «XUMHs TOMUHHUPYIOIlee 3HaueHHe IPUOoOpeTatoT Takue 1eNn
U 3aJ]a4H, KaK:

ajanrtanus oO0y4arommxcs K  YCJIOBUSM JMHAMHUYHO pa3BUBAIoOUIerocss Mupa, (GOpMHUpOBaHUE
MHTEJUIEKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CamM0OOOpa30BaHUIO, COTPYJHHUYECTBY, CaMOCTOSTEIbHOMY



MNPUHATHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX KMU3HEHHBIX CUTYallUsX, CBA3AHHBIX C BEIIECTBAMU M HX
MIPUMECHEHHUEM;

dbopmupoBaHre Yy O0OyYarOmMXCsi KIIOYEBBIX HABHIKOB (KIIOYEBBIX KOMIIETCHIIMMA), HWMEIOIINX
VHUBEpPCAJIbHOE 3HAUEHHWE IS PA3IMYHBIX BUIOB JEATEIHHOCTU: pPEIICHUs MNpoOJieM, TOWCKA, aHauu3a |
00paboTku MH(pOpMaLIUK, HEOOXOUMBIX IJI1 MPUOOPETEHUS OMNBITA JEATEIIbHOCTH, KOTOPas 3aHUMAeT BajKHOE
MECTO B IMO3HAHUM XMMHH, a TAKXKE JUISI OLICHKH C MO3UIUI SKOJIOTUYECKON 0e30MacHOCTH XapaKTepa BIUSHUS
BELIECTB U XUMUYECKHUX MPOIECCOB HAa OPraHU3M YeJOBeKa U MPUPOAHYIO CPELLY;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, HMHTEIICKTYAIBHBIX U TBOPYECKUX CHOCOOHOCTEH 00ydaromuxcs:
CIIOCOOHOCTH CaMOCTOSITEJIbHO MPUOOpETaTh HOBbIE 3HAHUSA MO XHWMHU B COOTBETCTBUU C JKU3HEHHBIMU
noTpeOHOCTSMH, UCIIOIB30BATh COBPEMEHHbIE HH()OPMAIIOHHBIE TEXHOJIOTHHU IS TOUCKA U aHaliu3a y4eOHOW 1
HAyYHO-TIOMYJISIPHON MHPOPMAIIUN XUMUYECKOTO COIEP KaHNUS;

dbopmHupoBaHHE U pa3BUTHE Y OOYYAIOIIMXCS AaCCOLUMATHBHOIO M JIOTHYECKOTO  MBIIUICHUS,
HaAOJI0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B YAcCTHOCTH, IpH
TUTAHUPOBAHUH U TTPOBECHUN XUMUYIECKOTO IKCIICPUMEHTA;

BOCIUTAHHE y OOyYaromMXcsl yOSKIEHHOCTH B TYMaHHCTHUYECKOI HANpaBICHHOCTH XUMUU, €€ BaKHOU
pPOJH B pelIeHUH TIIOOAIBHBIX MPOOJIEM PalMOHAIBHOTO MPHPOJIONIOIB30BAHMS, TTOMOJHEHUS YHEPTETHUECKUX
PECYPCOB U COXpaHEHHS MPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOr0 OTHOIICHHUS K
MPUPOJIE U CBOEMY 3J0POBbIO, a TaKkKe NPUOOPETEHHS OMbITAa HCIOIb30BAHUS IMOTYYEHHBIX 3HAHUU IS
MPUHSTHS TPAMOTHBIX PEIICHUN B CUTYAIUSAX, CBSI3aHHBIX ¢ XUMUYCCKUMHU SIBJICHUSIMH.

B yuebGHOM mnane cpeanero oOuiero oopazoBanus npeamer «Xumus» 0a30BOro YpoBHS BXOJIUT B COCTaB
IpeIMeTHOM 005acTi «ECTeCTBEHHO-HAYUHbIE IPEAMETHI».

OOmiee 4muCIIO YacoB, OTBEAEHHBIX JUIS M3YyYEHUsS XUMHUHU, Ha 0a30BOM YypPOBHE CpPEIHEro OOILIero
oOpaszoBanusi, coctaBisier 68 wacoB: B 10 kimacce — 34 gaca (1 gac B Henmeno), B 11 kmacce — 34 vaca (1 gac B
HEJIEIIO).

COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUSA

Teoperuyeckne 0OCHOBBI OPraHUYeCKONH XUMHH

[Ipeamer opraHn4ecKoi XUMHUK: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYECHUE B I1IOJyYEHUH HOBBIX BEILECTB U
MarepuayioB. Teopus CTpOeHHs OpraHuueckux coeauHeHnii A. M. byrtiepoBa, €€ OCHOBHBIE MOJIOKEHHS.
CtpykTypHBbIe (OPMYJIBI OPraHUYECKUX BellecTB. ['oMmosiorus, n3omepus. XuMUUecKasi CBA3b B OPraHUYECKUX
COCIMHEHMSX — OJIMHAPHBIE Y KPaTHBIE CBSI3H.

[IpencraBnenue o KinaccupUKaMM OpraHUYecKUX BemniecTB. HoMeHKIaTypa OpraHMYecKUX COEJUHEHUM
(cucremaTnyeckasi) U TPUBHAJIbHBIE Ha3BaHMsI BAXKHEHIIIMX IIPECTaBUTENIEH KJIacCOB OPraHMYECKUX BEIIECTB.

DKcIepUMEHTaIbHbIE METObl HM3Y4EHHUS BEIIECTB M MX IPEBpAlleHUil: O3HAKOMIIEHHE C oO0pa3laMu
OpraHMYECKHUX BEIIECTB M MaTepUaJaMM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHWYECKHUX BEIIECTB,
HaOII0ZICHWe M ONHMCAHUE JIEMOHCTPALMOHHBIX OIBITOB [0 TPEBPALICHUI0 OPraHUYECKUX BELIECTB IPH
HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKUH pAx. MeTaH M 3TaH — NpPOCTEHIINE MpEACTaBUTEIN
aJIKaHOB: (PU3MYECKHE U XMMHUYECKHE CBOMCTBa (peakluu 3aMeIleHUs M TOPeHUs), HaXOXJICHHE B INPHUPOJE,
MTOJIyYEHUE U IPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH psiA. DTUIIEH U MPONUJIEH — NPOCTENIINE MPEICTABUTEIN
QJIKEHOB: (U3MYecKkre W XMMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHUS, TalOTEHUPOBAHUSA, THUIpATALUH,
OKHCJICHUS U TIOJIMMEPU3ALINH ), TOJTyYeHUE U TPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u metunOyragueH-1,3: cTpoeHne, BAXKHEUIIINE XUMUYECKUE CBOMCTBA (PeaKIIus
nosimMepuszanun). [lomyuyenne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTMUECKHH psiA. AUETHWIeH — NpOoCTeHIIuit
NPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOEHHUE, (PU3MUECKHME U XMMHUYECKHE CBOWCTBA (peakluu T'HIPUPOBAHUS,
rajJlor€HUPOBaHUs, THIpaTallii, TOPEHNUS ), TOTYYeHHE U IPUMEHEHUE.

Apensl. benzoin: cocraB, cTpoeHue, pU3MUECKUE U XUMHUECKHUE CBOMCTBA (PEaKLMU TaJOTeHUPOBAHUS U
HUTPOBaHUs), MOJIYYeHHE U MpUMEHeHHe. To.yon: cocmas, cmpoenue, uzuyeckue u XumuiecKue ce0Ucmed



(peaxkyuu 2anoceHUposanus U HUMPOBAHUs), NOAyYeHue U npumeHenue. TOKCUYHOCTH apeHOB. ['eHeTmyeckas
CBSA3b MEXAY YTJIE€BOJOPOAaMH, MPUHATICKAIIUMH K PA3IMYHBIM KJIaCCaM.

[Ipuponubie ucTOUHUKH yrieBogopoaoB. [Ipuponubiii Ta3 u momytHble HedTsHBIC Ta3bl. HedTh m e€
npoucxoxaeHue. CrmocoObl mepepaboTKu He(TH: MEeperoHKa, KPEKUHT (TePMHUYECKHM, KaTaTUTHYCCKH),
nupoau3. [IpoaykTel nepepaboTku HeTH, UX MPUMEHEHHE B MMPOMBIIIJICHHOCTH U B ObITy. KaMeHHbI yromib u
MPOAYKTHI €ro nepepaboTKH.

DKcrepuMEHTaAlIbHbIE METOJbl M3YYEHHUs BEIIECTB M MX IPEBpAlllEeHUi: O3HAKOMJICHHE C 0OpaslaMu
IUIaCTMAcC, KayqyKOB U pe3uHbl, Koyutekuuu «HedTs» u «YTomnb», MoIenupoBaHue MOJIEKYJ YII€BOJOPOJIOB U
raJIoreHONPON3BOAHBIX, TPOBEICHUE MPAKTUYECKON PAOOTHI: MOIYYeHHUE ITHIICHA U U3yYEHHE €0 CBOMCTB.

Pacuérnsle 3anaun.

Boruncnenus no ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA MCXOJAHOTO BEIIECTBA
WIA TIPOAYKTA PEaKIHH IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOAHBIX BEUIECTB MWIIH
MIPOJYKTOB PEAKIUN).

Kucnopoacoaepxamme oprannyeckne coeiMHeHUs!

[IpenenpHble OAHOATOMHBIE COUPTHI. METaHO U 3TaHOJI: CTPOCHUE, (PU3HUECKHe U XUMUYECKUE CBOICTBa
(peakuuy c aKTHUBHBIMU METaJlJIaMH, FaJIOT€HOBOIOPOAAMHU, TOPEHNUE), TPUMEHEHNE. BoOpoIHbIE CBA3H MEXIY
MOJIEKYJIaMH criupToB. JlelicTBUe MeTaHOJIa U 3TaHOJIa Ha OpPraHU3M YeJIOBeKa.

MHOroaToMHbI€ CIIUPTHL. DTUIECHTIUKONIb U TIHUIEPUH: CTpOeHUe, GU3MYECKUE U XUMHUYECKHE CBOMCTBA
(B3auMoieliCTBHE CO LIEJIOYHBIMU METAJUIaMU, KaUECTBEHHAsI peaKlis Ha MHOTOaTOMHbIE CIIUPTHI). JlelicTBre Ha
opranusMm uesnoBeka. [I[pumeHeHue riuiepruHa U STUICHTJINKOJS.

@DeHOI: CTpOCHUE MOJIEKYJIbI, (PM3MUECKHEe U XUMUIECKHE CBOMCTBA. TOKCUYHOCTEH (eHona. [Ipumenenue
dbeHomna.

Anbnerunpl U kemownwvl. opManbaeruy, aueTaabACTHA: CTpOCHHE, (U3NIYECKHE U XUMUYECKHE CBOWCTBA
(peakuuy OKUCIICHUS U BOCCTAHOBJICHUS, KAYECTBEHHBIE PEAKIINH ), IOTyYeHHE U TPUMEHEHHE.

OAHOOCHOBHBIE NpENeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbuHAsi U YKCYCHasl KUCJIOTBI: CTPOECHHE,
¢dbuznueckue M XHUMHUYECKHE CBOMCTBa (CBOMCTBa, OOIIMe MAisi Kiacca KHUCIOT, peakius 3TepuuKaiun),
nojiyueHue M npumeHeHue. CTeapuHOBasi U OJEMHOBAs KUCJIOTHl KaK IPEICTABUTENM BBICIIMX KapOOHOBBIX
KHCIOT. Mblia KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe AeHCTBHUE.

Crnoxuble 3(pUpBI Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ' maponu3 cinoxxHbix 3¢upos. Kupsl. ['unponms
xupoB. [Ipumenenue xupoB. buonoruueckas pois KUPOB.

VYrneBoabl: cocTaB, Kiaccu(uKalys yrieBoaoB (MOHO-, M- U MoJMcaxapuibl). [roko3a — nmpocTermuit
MOHOCaxapu: OCOOCHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYECKHe M XUMHUYECKHE CBOICTBa (B3amMoJeicTBUE C
ruapokcunoM menu(ll), okucieHne aMMHMauHBIM pacTBOpPOM okcuaa cepedpa(l), BoccTaHOBIEHUE, OpOXKEHUE
TJIIOKO3bI), HaXO0XJIEHUE B MPUPOJE, NMPUMEHEHHe, Ouonorudeckas poib. Porocunrte3. PpykTo3a Kak H3oMep
TJIIOKO3BI.

Kpaxman u nemnmrono3a kak npupogHbie noauMepsl. CTpoeHre Kpaxmaia U LeJUTo03bl. Puznueckue u
XUMHUYECKHE CBOICTBa Kpaxmaiia (THAPOIN3, KAUeCTBEHHAs! PEAKIIHs C HO/I0OM).

DKCrepuMEHTAIbHBIE METOJIbI W3YYEHHUs BEIIECTB M UX IMPEBpAIllEHUI: MpOoBeIeHUE, HAOIIOJIEHUE U
OMHCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: FOPEHHE CIHUPTOB, KAaUE€CTBEHHBbIE PEAKIMH OJHOATOMHBIX CIIMPTOB
(oxucnenue 3ranona okcugom meau(ll)), MHOroaTOMHBIX CIIUPTOB (B3aUMOJICHCTBUE TIUIEPUHA C THAPOKCHUIOM
menu(ll)), ampmernzoB (OKHCIEHHWE aMMHAuHBIM pacTBOpoM okcuaa cepebpa(l) u ruapoxcumom memu(ll),
B3aMMOJICIICTBUE KpaxMmalla C HOJOM), NMPOBEACHHE MPAKTHUYECKOH pabOThI: CBOWCTBA pPAcTBOpA YKCYCHOM
KHCIIOTBHI.

Pacuérnpie 3amaumn.

Bbruncnenus no ypaBHEHHIO XMMHUYECKOW peakuuu (mMacchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA
WIN TPOAYKTa pPeaKkIHH IO M3BECTHBIM Macce, 00BEMY, KOTUYECTBY OIHOTO M3 HMCXOJHBIX BEIIECTB WIU
MIPOJYKTOB PEAKIUN).

A3oTconepikaliye opraHn4eckie CoOeIMHEHUS.

AMUHOKHUCIIOTEl Kak aM(oTepHble opraHuyeckue coequHeHus. dusmueckne U XUMHYECKHE CBOWCTBA
aMUHOKHCIIOT (Ha MpuMepe IniinHa). bruojorndeckoe 3Ha4eHre aMUHOKUCIOT. [lenTusl.

benku kak mpUpOIHBIE BHICOKOMOJEKYJSPHBIE coeauHeHus. llepBuuHas, BTOpUYHAs W TpPETUYHAS
CTPYKTypa 06emkoB. XMMHYECKHE CBOMCTBA OSIKOB: TUIPOIIH3, IEHATYpAIHsl, KAUeCTBEHHBIC PEAKIINN Ha OCIIKH.

DKCrepUMEHTAIbHbIE METO/Abl HM3YyYeHHs BEUIECTB M MX IMpeBpalleHHil: HaOJIIofeHHe U ONHCAaHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATYypallus OSIKOB MPU HATPEBAHUHU, I[BETHBIC PEAKIINH OSIKOB.

BbicokomosiekyisipHble coeJUHEeHU




OCHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCJMHEHHI: MOHOMED, MTOJMMEp, CTPYKTYPHOE 3BEHO,
CTETEHb MOJMMEPHU3AIH, CPEIHSAS MOJEKYIsIpHas Macca. OCHOBHBIE METOJbI CHHTE3a BBHICOKOMOJEKYISIPHBIX
COeTMHEHUH — MOTMMEPH3ALS U TIOJIMKOHCHC AN,

DKcIepUMEHTaIbHBIE METOABl M3YYEHHUS BELIECTB M HMX MPEBpAIICHUI: O3HAKOMJICHHE C 0Opa3namu
IPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KAy4yKOB.

MexnpeaMeTHbIe CBS3U.

Peanu3zanus MeXnpeaIMeTHBIX CBsI3el MPH M3yYCHUH OpraHumueckoil xuMuu B 10 Kiacce ocymiecTBiseTcs
Yyepe3 MCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX MOHATUH, TaK U MOHATUH, SBISIOMIMXCS CUCTEMHBIMU
IUISL OTZICNIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHUS: SBICHUE, HAy4YHBIH (PaKT, THIIOTE3a, 3aKOH, TEOPHs, aHaJM3,
CHHTE3, KJIacCU(PHKALUS, NEPUOANIHOCTh, HAOIIOIEHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJICITMPOBAaHHE.

®dusmka: MaTtepusi, SHEprusi, Macca, aToM, JJIEKTPOH, MOJIEKYyJa, YHEPreTHUECKUI YpPOBEHb, BELIECTBO,
TEN0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, PU3MYECKHUE BETMYMHBI U €MHUIBI UX U3MEPEHHS.

Buonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHui3Me, (OTOCHHTE3, OMOJOTHYECKH
aKTHBHBIC BelecTBa (O€IKU, YIrIeBOABL, KUPHI, DEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHomorus: nuIeBbIe TPOIYKTH, OCHOBBI PALIMOHAIIBHOTO IIUTAaHUS, MOIOIIIUE CPE/ICTBA, JIEKAPCTBEHHbIC
¥ KOCMETHYECKHE Ipernaparhl, MaTepHajbl U3 HCKYCCTBEHHBIX U CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI XUMHUH

XuMmudeckuil aieMeHT. AToM. Sapo aToma, H30TOMBL. DIEKTPOHHAs 000104YKa. DHEpreTUUecKue YpoBHH,
MOlypOBHU. ATOMHBIE OpOUTaIH, S-, P-, d- 3teMeHTh. OCOOCHHOCTH pacIpeieICHUs HIEKTPOHOB 110 OPOUTAIIAM
B aTOMaXx 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOH(UTYpAIUs aTOMOB.

[lepuoanueckuii 3akoH u Ilepuoanueckas cuctema xumuueckux snemeHToB [[. M. MenneneeBa. CBsi3b
nepuoandeckoro 3akoHa u Ilepuogmueckoit cucrembl xumuueckux »dnemeHToB [[. WM. MengeneeBa ¢
COBPEMEHHOW TEOpHEH CTPOCHUsI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHUYECKHX JJIEMEHTOB U
00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIIECTB 10 TPYIIaM U MepruoiaM. 3HaUeHHUEe MePHUOJUIECKOro 3aK0Ha B
pPa3BUTHUHU HAYKH.

Crpoenue BemecTBa. XHMHUYECKass CBS3b. Buabl XMMHYeCKOM CBs3M (KOBaJCHTHAas HEMOJSIpHAs MU
MOJIIpHAsi, MOHHAsI, MeTaJuIMuecKas). MexaHu3Mbl 00pa30BaHMs KOBaJIEHTHON XMMHYECKON CBsI3U (OOMEHHBIN 1
JOHOPHO-aKLENTOpHbIN). BogopoaHas cBsa3p. BaneHTHOCTb. DieKTpooTpuuaTenbHOCTh. CTENEHb OKHUCICHMS.
WoHbl: KaTHOHBI M AHUOHBI.

BemecTBa MONEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI
KPUCTAINIMYECKUX PEIIETOK. 3aBUCMMOCTh CBOMCTBA BEILIECTB OT THUIA KPUCTANINYECKON PEIIETKHU.

Ilonsate o aucnepcHbIXx cucreMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpPbl. MaccoBas A0 BeLIECTBA B
pacTBope.

Knaccudukanus Heopranudeckux coeprHeHni. HomeHknaTypa HeopraHndeckux BemecTB. I'eHeTnyeckast
CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAJICKAIINX K Pa3IMUHbIM KJlaccaM.

Xumnueckass peakuus. Krnaccupukanus XHMHYECKUX peakluil B HEOPraHMYeCKOW M OpraHMyecKou
XUMHH. 3aKOH COXpPaHEHHs] MaccChl BEILECTB, 3aKOH COXPAHEHHS M NPEBpAIICHUS dHEPIHMHM MPU XUMHUYECKHX
peaxkusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iauuHbIX (akTopoB. OOpaTHMble peakIuH. XUMHUYECKOE
paBHOBecHe. PaKTOpHI, BAUAIOIIME HA COCTOSIHUE XUMUYeckoro pasHoBecus. [Ipunnun Jle [latense.

OnexkTponuTnyeckas auccouuanus. CuibHble M ciabble MekTponuThl. Cpena BOAHBIX PacTBOPOB
BELIECTB: KUCIIasA, HEUTpaabHasi, LEI0YHAs.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

OKcIlepUMEHTaJIbHbBIE METOJbl HW3YYEHHs] BELIECTB W UX MpPEBpallleHHi: JeMOHCTpanus Taliuil
«Ilepnognyeckas cucremMa xuMudeckux anemeHToB . M. MenzaeneeBa», n3ydeHue Mojenel KpUCTaUIMYECKUX
pemeToK, HAOMIOJCHUE U OMMCAHUE JEMOHCTPALMOHHBIX M J1a0OPAaTOPHBIX OIBITOB (PasjIoKEHHE MEepPOKCHUIa
BOJIOPOJIa B MPUCYTCTBUU KaTajan3aTopa, ONpeaeseHUe CPeIbl pAaCTBOPOB BEUIECTB C TIOMOIIbIO YHUBEPCATHHOIO
MH/IMKATOpa, PEaKIIM¥ HOHHOTOo 0OMEHa), MPOBEJCHUE MPAKTUUECKO paboThl «BiusHue pa3auuHbIX (aKTOPOB
Ha CKOPOCTb XUMUYECKON PEAKIUI.



Pacuérhrle 3agaun.

Pacuérel 10 ypaBHEHHSM XMMHYECKUX PEAKLUN, B TOM YHUCIIE TEPMOXUMUYECKHUE PACUETHI, PacdEThI C
HCIIOJIb30BAaHUEM TMTOHATHS «MACCOBasi JOJIS1 BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnbl. [lonoxenue nHemeramioB B Ilepuomnueckodt cucreme XuMuueckux osnemeHtoB J[. U.
MenpeneeBa 1 0COOEHHOCTH CTpOoeHMsI aToMOB. dDu3nueckre cBONCTBA HEMETAIUIOB. AJUIOTPOIMS HEMETAIIIOB
(Ha mpuUMepe KUCIIOpoia, cepbl, pocdopa u yriaeposa).

XUMHUYECKHUE CBOWCTBA BAXHEHIIMX HEMETaUIOB (TaloreHoB, cepbl, a3ora, ¢ocdopa, yriepoma u
KpEMHUS1) U UX COSAMHEHUN (OKCHUIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COSIMHEHUIN).

IIpuMeHeHNnEe Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUM.

Mertaiuel. [lonoxxenue metamioB B [lepuoandeckoit cucteMe xumudeckux 3iementoB J[. M. Menneneena.
Oco0eHHOCTH CTPOCHUS SJEKTPOHHBIX 000J0YeK aTroMoB MeTayuioB. OOmme (hu3uvecKre CBOWCTBA METAJUIOB.
CrutaBbl METAIIOB. DJIEKTPOXUMHUYECKUH PsiJl HAIIPSYKEHU I METaJlJIOB.

XUMHYECKHUE CBOMCTBA BAXKHEWUILMX METAUIOB (HATpWM, KaJuid, KaJbLIMM, MAarHUW, aJTIOMUHUNA, IUHK,
XpOM, JKeJe30, Me/ib) U UX COeITMHEHUH.

OO6u1re ciocoObl oMy4YeHHst MeTayuIoB. [IpiMeneHne MeTallIoB B OBITY M TEXHUKE.

DKCHepUMEHTAIbHBIE METO/IbI U3YUEHUS BEILIECTB U UX NPEBPAILCHMI: U3ydeHue Kouiekuun «MeTamibsl u
CIUIaBb», OOpa3lOB HEMETA/UIOB, pEIIeHHe OSKCIEPUMEHTANbHBIX 3a7ady, HaONIoJeHHe U  OINHCaHue
JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCHIA ATFOMUHUS C PACTBOPAMH KHCIIOT
U 1IeTI0Yel, KaueCTBEHHBIC PEaKI[Mi Ha KaTHOHBI METAIIIIOB).

Pacuérneie 3amaymn.

Pacuétel Macchl BemecTBa Wik 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WU 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B PEaKIIMU BEIIECTB, pacuy€Thl Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOJYKTOB
peaKkiLyu, €ClIi OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xuMuu B oOecrmeueHUU HSKOJIOTMYECKOM, PHEPreTUYecKOW M MHINEBON Oe30MacHOCTH, pPa3BUTHUU
MeauiMHbL. [IoHsITHE 0 HAyYHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX PEAKIIUMN.

[IpencraBienust 06 OOIMIMX HAYYHBIX IPUHIIMIIAX MPOMBIIUIEHHOTO MOJTYYSHHs BaXKHEHIIINX BEIIECTB.

UenoBek B MHpe BEHIECTB M MAaTEPUATIOB: BAKHEHIIINE CTPOUTEIIbHBIC MaTepHUalibl, KOHCTPYKIIMOHHBIE
Marepuaibl, KpacKH, CTEKJIO, KEpaMHKa, MaTepHallbl JJisl 3JIEKTPOHUKH, HAaHOMATepUajbl, OPraHUYECKHUE U
MUHEpaJIbHBIE YA0OPEHUSI.

XUMHSIT M 3JI0pOBbE YEJOBEKA: MPaBWIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX IpENapaToB, MpaBUIIA
0€301acHOT0 UCIOJIb30BaHUS MIPENapaToB OBITOBOM XUMHUHU B TTIOBCEHEBHOMN KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanuszanust MeXNpeaAMETHBIX CBA3€H NMpu U3ydyeHUM oO0Iied M HeopraHuyeckol xumuu B 11 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIONIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSITHHA, TaK W TOHSITHIA,
SIBJISTFOLITUXCSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TMOHSATHS: HAy4YHbIH (akT, THUMOTe3a, 3aKOH, TEOpHUs, aHalU3, CHHTE3,
KJ1accuukanms, NepuoAMIHOCTh, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, SIBJICHUE.

duznka: mMarepus, SHEprusi, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOI, PAJUOAKTUBHOCTD,
MOJIEKYJIa, YHEPTreTUYECKUI YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3MUECKHUE
BEJIMYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorust: knerka, opraHusM, sKocucTeMa, Omochepa, MakKpo- W MHKPOIJIEMEHTHI, BUTAMUHBI, OOMEH
BEILIECTB B OPTaHU3ME.

['eorpadus: MuHEpaABI, TOPHBIE TIOPO/IBI, TIOJIE3HBIE NCKOMTAEMbIE, TOTUIUBO, PECYPCHI.

TexHONmOrusa: XUMMHUYECKasi MPOMBIIIIIEHHOCTh, METAJUTYPIHsl, POU3BOJICTBO CTPOUTEIBHBIX MaTEpPHAIIOB,
CEIbCKOXO3SMCTBEHHOE TPOU3BOJCTBO, MHUINEBAS MPOMBINIJIEHHOCTh, (papMaleBTHYECKas MPOMBIIIICHHOCTD,
MPOU3BOJICTBO KOCMETUYECKHX IpPENnapaToB, MNPOU3BOACTBO KOHCTPYKLMOHHBIX MaTEpHAJIOB, 3JIEKTPOHHAS
MPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA INPOTPAMMSBI 110 XMW HA BA3OBOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycraHaBimuBaeT TPeOOBAHMSA K PE3yJIbTaTaM OCBOCHHUS OOYYAIOIIMMHUCS MPOTPAMM CPEIHEro
obmiero oOpazoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM M MPEAMETHBIM). HaydyHO-MEeTOAMYeCKON OCHOBOM IS
pa3paboTKu MIIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHUS IPOrpaMM CpeIHEro o0miero o0pa3oBaHus SBJISETCS CUCTEMHO-
NEeSATeIbHOCTHBINA MOAXO/.

B cooTBeTcTBUU C CHUCTEMHO-/IEATEIBHOCTHBIM MOJIXOJIOM B CTPYKTYpPE JTMUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHUS
npenMeTa «XUMUs» Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus BBIICICHBI CIICAYIONINE COCTABIISIONIIE:

OCO3HaHHE OOYYAIOUIMMHCS POCCUMCKOW TpPa)kJIaHCKON HJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOIPEEIICHHUIO;

HaJIMYMe MOTUBALIUU K 00YUEHHIO;

[[eJICHANIPABICHHOE PAa3BUTUE BHYTPEHHUX YOCKICHWI JIMYHOCTH HA OCHOBE KIIOUEBBIX IICHHOCTCH H
MCTOPUYECKHX TPATUIUil 0a30BOI HAYKU XUMHH;

TOTOBHOCTh W CIHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOCU JCSITEILHOCTH IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMU, MPUCYIIUMU 1IEIOCTHON CHCTEME XMMHYECKOTO 00pa30BaHuUs;

HaJU4Ue MPABOCO3HAHMS KOJIOTHYECKOW KYIbTYPbl U CIIOCOOHOCTH CTaBUThH IEIH U CTPOUTH KU3HCHHBIC
TUTaHBbI.

JlnyHOCTHBIE pE3yNbTaThl OCBOCHHUS TIpeaMeTa «XUMHUS» JOCTHTAlOTCS B E€AUHCTBE Yy4eOHOH U
BOCIUTATEIbHOW JIEATEIBHOCTH B COOTBETCTBHM C TYMAHHUCTHMYECKHMH, COLIMOKYIBTYPHBIMH, J[yXOBHO-
HPABCTBCHHBIMU IIEHHOCTSAMH W WJCAJaMH POCCHICKOTO TPAXKIAHCKOTO OOINECTBA, MPHHITHIMH B OOIIECTBE
HOpPMaMu U TMpaBWIAMU TOBEJCHHs, CIOCOOCTBYIOIIMMH TMpOIlEcCaM CaMOINO3HAHMS, CaMOpPa3BUTUS U
HPaBCTBEHHOT'O CTAHOBJICHUS JTUYHOCTH 00YYaIOIIHUXCS.

JluuHOCTHBIE pE3yJabTaThl OCBOEHHUS TMpeaMeTa «XHUMHUS» OTPaKalT CcHOPMHUPOBAHHOCTH  OIMbBITA
MMO3HABATEJILHON U MPAKTUYECKOMN ACSITEIHPHOCTU 00YUYaAIOIIUXCS 110 PEAM3alliy MPUHATHIX B 00IIECTBE IEHHOCTEH,
B TOM YHCJIE B YaCTHU:

1) rpamaaHCKOTO BOCIUTAHMS

OCO3HaHHUs OOYYalOIIMMKCS CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, YBaXCHHS K 3aKOHY U
MIPABOIIOPSIKY;

MIPEJICTABJICHHSI O COLMATBHBIX HOPMAaX U MpaBUiIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOU JESITEIHHOCTH MPH CO3JJaHUU YUEOHBIX MPOEKTOB, PEIICHUU yU4eOHBIX
Y TIO3HABATENbHBIX 33]1a4, BHIMOIHEHUH XUMHYECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh M NMPUHUMATh MOTHBBI, HAMEPCHUS, JIOTHKY W apryMEHTBI JPYTUX TMPH aHAIN3E
Pa3IMYHBIX BUJOB YU€OHOU IEeATENbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS

[[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY U HAyYHOMY HaCIEIHI0 OTeYECTBEHHON XUMUU;

YB@XXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS XUMHUHU, OCO3HAHUS
TOTO, YTO JOCTH)KEHHS HAyKH €CTh pe3yNbTaT UIUTEIbHBIX HAOIIOCHHM, KPOMOTIMBBIX JKCHEPUMEHTAIbHBIX
MTOWICKOB, IMIOCTOSIHHOTO TPY/ia YIEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATENBHBIX MOTHUBOB B IMOJIYYCHHUU U TMOCIEAYIONIEM aHann3e HHPOPMAIUU O MEPEIOBBIX
JIOCTUKEHHSX COBPEMEHHOW OT€YECTBEHHOM XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OIICHHBATh CUTYAllMH, CBS3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH, U TPUHUMATh OCO3HAHHBIC
perieHus, OpueHTUPYSICh Ha MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIECHHOCTH;

TOTOBHOCTH OIIGHHMBAaTh CBOE TOBEJCHHE W TMOCTYNKH CBOMX TOBApHUIIEH C TO3UIMI HPABCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHME MOCIIEACTBUI ITHX MOCTYIKOB;

4) popmMupoBaHHA KYJIbTYPHI 310POBb:

MMOHUMAaHUS [EHHOCTEH 370pOBOTO M 0e30MacHoro ooOpas3a >KHU3HU, HEOOXOIWMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUUYECKOMY 3/I0POBBIO;

coOIroieHUsl TTpaBuil 0€30MacHOro oOpallleHusl C BEeIIeCTBaMU B OBITY, TOBCEIHEBHOM JKU3HU U B TPYAOBOMN
NEeSATEIbHOCTH;

MMOHUMAHUS IIEHHOCTH TIPABWJI WHIAMBUIYATLHOTO U KOJIJIEKTUBHOTO O€30MACHOTO TMOBEJEHUS B CHUTYAIUsX,
YTPOKAOMINX 3I0POBBIO U KU3HHU JIIOJIEH;



OCO3HAHUs TIOCIEACTBHA W HEMPUATUS BPEIHBIX TNPUBBIYCK (YIIOTPEOICHHSI aIKOTOJsI, HApKOTHUKOB,
KypeHus);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEA0BATEIbCKOMN AesITENbHOCTH, OOIIIECTBEHHO MOJIE3HOH,
TBOPYECKOH U APYTUX BUIAX JIESITEIBHOCTH;

YCTaHOBKH Ha aKTUBHOE y4acTHE B PEIICHHH MPAKTHYECKHUX 3aj[ady COLUaIbHOW HANpaBICHHOCTH (B pamMKax
CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3yYEHUIO Ipodeccuil pa3IuyHOro pojia, B TOM YHCIIE Ha OCHOBE NMPUMEHEHHS
MPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXKEHUsI K TPYLY, JIOISIM Tpyia U pe3yibTaTaM TPYAOBOH JeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYJIBHON TpaeKTOpuu oOpa3oBaHwus, Oymayimied mpodeccuu u
peain3anu COOCTBEHHBIX >KM3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XUMUH,
MHTEPECOB U MOTpeOHOCTEH 00111eCcTBa;

6) 3K0J10rM4YeCcKOro BOCIMTAHMS:

IKOJIOTHYECKH 1[EIeCO00Pa3HOr0 OTHOLIEHUS K PUPOJIE, KAaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHUS TJI00ANTbHOTO XapakTepa SKOJIOTMUYECKHUX MpoOJieM, BIUSHUS SKOHOMHYECKHUX IPOIECCOB Ha
COCTOSIHUE MPUPOJTHON U COMAIIBHOU CPEJIbL;

OCO3HaHHUs HEOOXOIUMOCTH HCIOJIB30BAaHUS JOCTHUKEHHM XUMUU JJISl PELICHUS BOIPOCOB PAIlOHATBHOIO
MIPUPOIOTIOIB30BAHHS;

aKTUBHOTO HENpPUATHUA JIEHCTBUM, NPUHOCSIIUX Bpel OKpYXKawlled MNPUPOAHON Cpele, YyMEHHUS
MIPOTHO3MPOBATH HEOJIATONPHUATHBIC KOJOTHICCKHE TIOCSACTBHS TPEIPUHUMAEMBIX JICHCTBUH U MPEIOTBPAIIATh
ux;

HaJU4Usl PA3BUTOTO OSKOJOTUYECKOTO MBIIUICHHS, 9SKOJIOTMYECKOM KYJIbTYpbI, OIbITA JESTEILHOCTH
HKOJIOTMYECKON HaIpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCS HMMU B IO3HABATEIbHOW, KOMMYHUKAaTHBHOH U
COLMATILHOU MIPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHBOCTOSITH HCOJIOTHH XeMOo(hoowH;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO DAa3BUTHS HAyKU U
OOIIECTBEHHO! MPAKTUKH;

MMOHVMAHUS CHEIU(PUKA XUMUHU KaK HAYKH, OCO3HAHUS €€ posid B (POPMHUPOBAHUU PAIIMOHATHLHOTO HAYYHOTO
MBIIICHHS], CO3JaHUH 1IEIOCTHOTO MPEICTaBICHHS 00 OKPYKAIOIIeM MUPE KaK O eAMHCTBE MPUPOBI U YEIIOBEKA, B
MMO3HAHUY PUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHUU IPOOJIEM COXPAHEHHUS IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAYMMOCTH XHMHUHU IJII COBPEMEHHOH IUBWIM3AIMU: B €€ T'yMaHHCTHUYECKOMN
HaIpaBJIEHHOCTH W BAXKHOW POJIM B CO3/IaHUM HOBOW 0a3pl MaTepUATbHOW KYyJIbTYpPbI, PEIICHHH TJIOOAIBHBIX
mpo0JieM YCTOMYMBOTO Ppa3BUTHUSI YENOBEUECTBA — CBHIPHEBOM, DHEPreTHUYECKOM, MUIIEBOH M IKOJIOTUYECKOM
0€30MaCHOCTH, B Pa3BUTHU MEAMIIMHBI, 00ECTICUCHUH YCIOBUM YCHENIHOTO TPyJa M JKOJOTHUECKH KOMGpOPTHON
KU3HU K00 4JieHa O0IIeCTBa;

€CTECTBEHHO-HAyYHON T'PaMOTHOCTH: TOHHUMAHHS CYIIHOCTH METOJOB TIIO3HAHHS, UCIOJb3yEMbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4daeMble 3HAHHS AJI aHauu3a U OOBSCHEHHS SBICHUM
OKPY’KaIOIEer0 MUPa M MPOUCXOA[IINX B HEM U3MEHEHUN, YMEHHS JieJIaTh 00OCHOBAHHBIE 3aKIIFOUCHUS Ha OCHOBE
HAy4YHBIX ()AaKTOB ¥ UMEIOIIUXCS TaHHBIX C IIETBI0 MONY4eHHUsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILbHO HCIOJIb30BaTh XUMUYECKHE 3HAHHS [JIsl PEHICHUs MpoOJieM B peajbHBIX
KU3HEHHBIX CUTYaIIHsX;

WHTEpeca K MMO3HAHUIO M UCCIIeIOBATEIHCKOM JACSITEIIbHOCTH;

TOTOBHOCTHU U CTIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHHIO, K AKTUBHOMY MOJYYEHHUIO
HOBBIX 3HAaHUH IO XUMUU B COOTBETCTBUU C KU3HCHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3INuHbIX chepax mpodhecCHOHATHLHON ASSITETbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHUS y4eOHOro mpeaMera «XUMHUS» HAa YpOBHE CpPEIHEro OOIIero
00pa3oBaHMs BKIIOYAIOT:

3HaYuUMBbIe U1 (DOPMUPOBAHMS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCHUIUIMHAPHBIE (MEXIPEIMETHBIE)
oO0IIeHayYHbIE MOHATHUS, OTPAXKAIOUINE IEIOCTHOCTh HAYYHOW KapTUHBI MHpa U CleUu(UKy METOAOB IMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTrus, SBJIEHUE, MPOLECC, CUCTEMA, HAYUHbBIN
(bakT, NpPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCiIeoBaHue, HaOI0/IeHHe, HW3MEpeHue,
AKCTIIEPUMEHT U JIPYTHE);



yVHHUBEpcaJdbHble  y4eOHbIE  JeicTBus  (TIO3HABATENbHBIE,  KOMMYHUKATHUBHBIC,  PETYyISTUBHBIC),
obecrieunBaronye GopMupoBaHue (PyHKIIMOHATILHON TPaMOTHOCTH M COITMATLHON KOMIIETEHITNN 00yJarOIXCs;

CIOCOOHOCTh 00YyYarOIMXCs MCIOB30BaTh OCBOCHHBIE MEXIUCIMITIMHAPHBIC, MUPOBO33PEHUECKIE 3HAHUS
Y YHUBEPCAJIbHBIC YUeOHBIE ICHCTBUS B IO3HABATEIIHHOU U COITMATLHOM MPAKTHKE.

MeTtanpeaMeTHbIe PE3yNIbTaThl OTPAXKAIOT OBJAJCHHUE YHUBEPCAIBHBIMH YYeOHBIMH TO3HABATEILHBIMH,
KOMMYHHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMYI Y4eOHBIMU NMO3HABATEJIbHBIMU 1€CTBUAMM:

1) 6a3oBble JJOornYecKue AecTBUS:

CaMOCTOSITENTFHO (POPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpEeCIATh LeNU JIeATENbHOCTH, 3a/laBasi apaMeTpbl U KPUTEPUU UX JOCTHKEHUSI, COOTHOCUTh PE3YJIbTAThI
JESATEIBbHOCTH C MOCTABJICHHBIMU LEISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICTSATh XapaKTepHbIe MPU3HAKU
MOHATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOJNB30BATh COOTBETCTBYIOIINE TOHSTHS I OOBSICHCHHS
OTJENbHBIX (DAKTOB U SBJICHHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIIACCU(DUKAIIUY BEIIECTB U XUMHUYECKHUX PEaKIIHIA;

YCTaHABIIMBATh IPUUMHHO-CJICICTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUUECKHUE pACCYKACHUS (MHIYKTUBHBIC, I€TyKTUBHBIC, 10 aHAJIOTHH ), BBISBIIATH 3aKOHOMEPHOCTH
Y IPOTUBOPEYHSI B pACCMATPUBAEMBIX SIBJICHUX, (DOPMYINPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

IPUMEHSTh B IPOLECCE IO3HAHMS, HCIIOJIIb3yeMble B XHMHHM CHMBOJMYECKHE (3HAKOBBIE) MOJIENH,
peoOpa3oBbIBATh MOJIEIbHBIC MPEACTABICHUS — XMMUYECKUH 3HaK (CHMBOJ) 3JIEMEHTa, XHUMHuYeckas (opmyia,
YpaBHCHHE XMMHYECKON PEaKIMK — MPH PEIICHUH y4eOHBIX MMO3HABATEIBHBIX M MPAKTUICCKUX 3314, TPUMCHSITH
HA3BaHHbIC MOJIETIbHBIC TPEACTABICHUS [UIsl BBISBICHUS XapaKTEPHBIX IMPU3HAKOB HM3YyYae€MBIX BEIIECTB U
XMMHYECKUX PEAKIIUH.

2) 6a30BbIe HCCJIEA0BATEILCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHUS BEILIECTB U XUMUYECKUX PEAKIUI;

dbopMynupoBaTh L€ M 3aJaud HCCIEJOBAHMS, WCIONb30BaTh IIOCTABICHHBIE M CAMOCTOATEIHHO
copMyIHpOBaHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA TO3HAHUS M OCHOBHI Ui (DOPMUPOBAHHS THIIOTE3BI 110
MIPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA;

BJI/IETh HABBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEIEHUS YUYECHUYECKHX HKCIEPHUMEHTOB,
COBEpIICHCTBOBATh YMEHHUsl HAOIIOAaTh 3a XOAOM IpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pe3yibTar,
¢dopmynupoBaTs 0000IIEHUSI ¥ BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB WCCIICAOBAHUS, COCTABIATH
00OCHOBaHHBIN OTYET O MPOAETaHHOH padoTe;

MIPUOOPETATh OIBIT YUEHUYECKOW MCCIIE0BATEIbCKON U MPOEKTHOM eATEIbHOCTH, MPOSBIATh CIIOCOOHOCTD
U TOTOBHOCTh K CaMOCTOSITEIbHOMY MOMCKY METOJOB PELICHUs MPAKTUYECKUX 3a]ad, MPUMEHEHHUIO Pa3INYHBbIX
METOJI0B TIO3HAHMS.

3) paGora ¢ nngopmanmeii:

OPUEHTHUPOBATHCA B PA3IMYHBIX UCTOYHUKAX HHGPOpMAMK (HAyYHO-TIOMYJISIpHAs JIMTepaTypa XUMHUUECKOTO
COJIep>KaHusl, CIpaBOUYHbIE MOCOOMs, pecypchl MHTepHeTa), aHamu3upoBaTh WHMOPMALUIO PA3IHUYHBIX BUIOB U
(bopM npescTaBIeHUs], KPUTUYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3alpochl W TPUMEHSATh pa3NUYHbIE METOJAbI MPH TMOHCKe U oTOope uHpOpManuu,
HE0OXO0IMMOM 1Sl BHIITOJIHEHUS YUEOHBIX 3a/1a4 ONpeIeIEHHOTO THUIIA,

MpHOOpeTaTh OMBIT HWCHOIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH W  Pa3IUYHBIX
MTOUCKOBBIX CHCTEM;

CaMOCTOSITENTFHO BBIOMpATh ONTUMaNbHYIO ¢GopMy TpeacTaBieHus uHpopMmanuu (CXeMbl, TpaduKH,
yarpammbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

MCIOJIb30BaTh HAYYHBIN sI3BIK B Ka4eCTBE CPEACTBA MpU paboTe ¢ XUMUYECKOW MHGPOpMAIUeii: MPUMEHSITh
MEXIIpeAMETHBIC ((hU3UIECKHE U MaTEMaTUUECKIE) 3HAKH U CUMBOJIBI, JOPMYJIbI, aO0OpeBUATYPHI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIIMYECKHE CPEJICTBA HATIISITHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU J1€CTBUAMM:

3aJlaBaTh BOIPOCHI IO CYIIECTBY 00CYX/1aeMOI TEMBI B XOJI€ AUATIOTa W/WIIN TUCKYCCHH, BBICKA3bIBATh HJIEH,
(bopMyIMpOBaTh CBOM MPEJIOKEHUSI OTHOCUTEIBHO BBIIOJIHEHUS MTPEJI0KEHHON 3a1auH;

BBICTYINATh C MPE3EHTALIMEN pe3yJbTaTOB MO3HABATEIBHOM AESITEIBHOCTH, MOTYYEHHBIX CAMOCTOSTENBHO WIH
COBMECTHO CO CBEPCTHHKAMU NIPU BBINOJHEHUM XHMHUYECKOIO OJKCIEPUMEHTa, MNpPaKTUYecKo padoThl IO
WCCJICTOBAaHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3aluu y4eOHOTO MpoeKTa M (OpPMYyTUPOBATH BHIBOJBI IO
pe3yibTaTaM MpPOBEAEHHBIX HCCIENOBAaHUI IMyTEM COTJIaCOBaHMS MMO3UMLUNH B XOA€ OOCYXIeHus U oOMeHa
MHEHHSIMU.



OBiajieHne YHHUBEPCAIBLHBIMH PeryJsiTUBHBIMU /1€l CTBUSIMH:

CaMOCTOSITEITFHO IJIAHUPOBATh U OCYIIECTBIISITH CBOKO TIO3HABATEIILHYIO JIEATEILHOCTD, ONPEeIsis e€ el U
3aJjauu, KOHTPOJIMPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh IpellaraéMblii alropuT™M NEHCTBUN TpU
BBITIOJITHCHUH YYEOHBIX M HMCCIIEIOBATEIBCKUX 3a/iad, BbIOMpaTh HanOosiee 3((PEKTUBHBIA CITOCOO WX pEUICHUs C
y‘IéTOM MOJIYYCHHUS HOBBIX 3HAHUH O BCIICCTBAX U XUMUUCCKHUX PCAKIUAX,

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JICATEIILHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIIACC

[IpenMeTHBIC pe3yIbTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUs» OTPaXKaroT:

c(hOPMHUPOBAHHOCTD MPEACTABICHUN O XMMHUYECKON COCTaBIAIOIICH €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA,
POl XUMHHM B TO3HAHUU SBICHUN TPUPOILI, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYPHl JUYHOCTH, €&
(YHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIMMOW JUIsl pEIIeHUsS MPAKTHYECKUX 3a7a4 M JKOJOTHYECKH
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOU CPE/IE;

BJIQJICHUE CHCTEMOW XMMHYECKHX 3HAHHH, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIINE MOHATUS (XUMUYECKHUM
AJIEMEHT, aToOM, 3JIEKTPOHHAs 000JI0YKa aroma, MOJICKYJa, BaJCHTHOCTh, JICKTPOOTPUIATEIILHOCTh, XHMHUYECKasI
CBs3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas W COKpamiéHHas), MOJb, MOJSpHAs Macca, MOJIAPHBIA 00BEM,
YTICPOAHBIN CKeNleT, (QYHKIMOHAIBHAS TPYyIIa, PATUKall, U30MEPHs, H30MEPhI, TOMOJIOTHYCCKHA PSIJI, TOMOJIOTH,
yIJIEBOJOPOABI, KHUCIOPOA U a30TCOAEp)KAIUE COCOUHEHHsS, MOHOMEp, IOJHMep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCJIMHCHUS); TCOPHH W 3aKOHBI (TEOpHs CTPOCHHS OpraHuYecKkux BemectB A. M.
bytnepoBa, 3akoH cOXpaHEHMS Macchl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3BIK  XUMHH,
MHPOBO33PECHUYCCKUE 3HAHMUS, JIS)KAIINE B OCHOBE MMOHUMAHHS IPUYUHHOCTH U CHCTEMHOCTH XUMUYCCKUX SIBJICHHIA,
(dakToNoruuecKue CBEJICHUS O CBOMCTBaX, COCTaBe, MONYYCHHH KM O€30MaCHOM HCIOJIb30BAHUU Ba)KHEHIIUX
OpPraHUYECKUX BEIIECTB B OBITY U MIPAKTHYECKOM JIEATEITPHOCTH YEIIOBCKA,;

c(OpPMUPOBAHHOCTh YMEHHU BBISBISTh XapaKTEepPHbIE NMPU3HAKH MOHSTUN, YCTAaHABIMBATH X B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME ITOHSATUS MPH ONMUCAHWHM COCTaBa, CTPOCHHS M TPEBPAIICHUN OpraHUYCeCKHX
COCITMHEHHI;

c(OPMUPOBAHHOCTh YMEHHI HCIIOIH30BATh XMMHUYECKYIO CHMBOJUKY JUISI COCTaBJICHHS MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOI, COKpAIEHHOW) POPMYIT OpraHMYECKHUX BEIIECTB U yPAaBHEHUN XUMUYECKHX PEaKIIUiA,
W3rOTABIIMBATh MOJEIM MOJIGKYJ OPTaHWYECKHUX BEIISCTB Ui  WUIIOCTPAlMM WX  XHMHYECKOrO0 U
MIPOCTPAHCTBEHHOTO CTPOCHHS,

c(OPMUPOBAHHOCTh YMEHHW YCTAHABIIMBATH MPUHAIIC)KHOCTh U3YUYCHHBIX OPraHUYECKHX BEMIECTB IO HMX
COCTaBy M CTPOGHHUIO K ONpENeN€HHOMY KIacCy/Tpynme CcoeAuHeHWi (YrJIeBOAOPOIbI, KHCIOPOA U
a30TCOJIepKAIINe COCITUHEHHUS, BHICOKOMOJICKYJISIPHBIC COSJMHCHHUS), JaBaTh MM HA3BaHUS 10 CHCTEMATHUYECKOMN
nomenknarype (IUPAC), a Takke NpuBOAUTH TPUBHAILHBIE HA3BAHUS OTJEIBHBIX OPTaHUYECKHUX BEIIECTB (ITUIICH,
MPOIMJICH, AleTUJICH, TUJICHIJIMKOb, TIUIEprH, (eHos, GopMaimbaerus, areTanblerul], MypaBbUHAs KHCIIOTA,
YKCyCHasi KHCJIOTa, OJIEMHOBAas KHCIIOTa, CT€apHMHOBAas KHUCJIOTa, TIIOKO3a, (PpykTo3a, Kpaxmam, MeJUTI003a,
TJIMIIVH);

chOPMUPOBAHHOCTh YMEHHS OMPENENATh BHUABl XUMHUYECKOW CBS3M B OPraHUYEeCKUX COETUHEHHSX
(onuHapHBIE U KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHUSI TPUMEHATH MOJIOKEHUS TEOPHUH CTPOCHHUS OpPraHMYECKHUX BemecTB A. M.
BytiiepoBa mjist 00BSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MACChI
BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTePHU30BaTh COCTAB, CTPOCHHE, (PU3NUCCKHE W XUMHYCCKHE CBOWCTBA
TUMIUYHBIX TIPEJCTaBUTENEH pa3IMYHBIX KJIACCOB OpPraHMYECKHX BENIECTB (METaH, ITaH, JTWJICH, MPOIHIIEH,
anetuieH, Oyramauen-1,3, mermnOyranuen-1,3, O€H30J, METaHOJ, ATaHOJ, ATWICHTJIUKOJIb, TIUIEPUH, (EHOII,
arieTanpJeru]l, MypaBbUHAs W YKCYCHas KHCIIOTBHI, TJIOKO3a, KpaxMal, LEeJII0NI03a, aMHHOYKCYCHas KHUCIIOTa),
WUTIOCTPUPOBATh TCHETUYECKYIO CBS3b MEXIY HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHYCCKHX pEakInid ¢
HCIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYIT;

c(hOPMHUPOBAHHOCTh YMEHUS XapaKTePHU30BaTh UCTOYHUKHU YTIICBOIOPOJTHOTO CHIPhs (HEe()Th, IPUPOIHBIN ra3,
yTOJib), CIIOCOOBI UX MepepabOTKU U MPAKTUYECKOE TPUMEHEHHE TPOTYKTOB MepepadoTKH;

c(OPMUPOBAHHOCTh YMEHHM IPOBOJUTH BBIYHCICHHUS I10 XHMHUYCCKUM YpaBHEHHSIM (MacChl, 00BEMa,
KOJIMYECTBA UCXOAHOTO BEUIECTBA WM MPOAYKTA PEAKIIMU MO U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJTHOTO H3
HCXOJTHBIX BEIIECTB WIIH MTPOTYKTOB PEAKITUH );



c(OPMHPOBAHHOCTh YMEHHUU BIAJETh CHUCTEMOW 3HAHMH 00 OCHOBHBIX METOAAX HAYYHOTO IIO3HAHUS,
UCMOJIb3yEMBbIX B XUMUH NPU U3YyUEHUH BEIIECTB U XUMUUECKUX sSBJICHUH (HaOIr01eHUe, U3MEPEHNE, SKCIIEPUMEHT,
MOJIETUPOBAHUE), HCIIOJIb30BATh CHUCTEMHBIE XUMHYECKHE 3HAHUS A OPUHITHS pEHIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMU U UX IPUMECHEHUEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIONaTh MpaBWiIAa TOJIH30BAHUS XUMHYECKOW IMOCYIOM M J1abopaToOpHBIM
000pyZ0BaHUEM, a TAaKXKe MpaBUiIa OOpalleHHs] ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSAMU 110 BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OTIBITOB;

C()OPMHUPOBAHHOCT YMEHUH IUIAHUPOBaTb M BBIIOJIHATh XUMHUYECKUI HKCIEPUMEHT (IpeBpalleHus
OpPraHWYECKUX BEILECTB IIPU HAarpEBaHUU, ITOJIYYCHUE ITUJICHA U M3YYEHHUE €TI0 CBOWMCTB, KAYECTBEHHBIC PEaKIIUU
OpPraHUYECKUX BEILECTB, JEHATypauus OCJIKOB IPH HAarpeBaHUU, I[BETHbIE pEaKUUH OEIKOB) B COOTBETCTBHM C
NpaBUJIaMU TEXHUKH OE30MaCHOCTH MpH OOpalleHWH C BEIIECTBAMHU U JIaOOpaTOpHBIM 00OpYyIOBaHUEM,
IIPEJCTABIATh PE3yIbTaThl XUMHUECKOTO SKCIIEPUMEHTA B ()OpMeE 3allUCU yPaBHEHUN COOTBETCTBYIOIIUX PEAKLIUN U
(bopMyIHpOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTaTOB;

C()OPMHUPOBAHHOCT YMEHHUH KPUTHUYECKH AaHAJIM3MPOBATH XMMHUYECKYI0 HH()OPMALMIO, MOIYyY4aeMyl U3
Pa3HBIX HCTOYHHUKOB (CpencTBa MaccoBoil nudopmaru, THTEpHET U IpyTux);

Cc()OPMHUPOBAHHOCT YMEHHUH COOJIOAATH IMpaBUJIa HKOJOTHYECKU I€JIecO00pa3HOro MOBEICHHsSI B OBITY U
TPYIOBOM JEATEIBHOCTU B LIEISAX COXPAHEHMUS CBOETO 3J0POBbS M OKPYXKAIOLICH NMPUPOIHOM Cpeibl, OCO3HABATH
OIIACHOCTb BO3JCHCTBUS Ha JXUBbIE OPIraHMU3Mbl OIPEICIEHHBIX OPraHMYECKUX BEILECTB, IIOHUMAas CMBICI
nokazarens [IJIK, nosicHsaTs Ha mpumMepax crocoObl yMEHbILIEHUS ¥ IPEJOTBPAIIECHUS UX BPEIHOTO BO3AEUCTBUS Ha
OpPr'aHM3M YEJIOBEKa;

111 00YJaIOUINXCSl ¢ OTPAHUYCHHBIMH BO3MOYKHOCTSIMU 3/I0POBBSI: YMEHUE MTPUMEHSITHh 3HAHHUSI 00 OCHOBHBIX
JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUI;

UL CJETbIX W CINa0OBHUIMIMIMX OOYYAIOIIMXCSA: YMEHHE HCIOJIb30BATh PENbEPHO-TOYCUHYIO CHUCTEMY
obo3Hauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyIL.

11 KIIACC

[IpenmeTtHble pe3ynbTaThl 0OCBOEHHUs Kypca «O011as 1 HeopraHMuecKasi XUMHs OTPaXaroT:

c(hOPMUPOBAHHOCTH MPEICTABICHUN: O XUMHUYECKOH COCTABIISIFOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MHUpAa,
pOJAM XUMHM B IO3HAHUM SIBICHUHM MNpHPOJbl, B (HOPMUPOBAHMM MBILUIEHUS U KYyJIbTYPbl JIMYHOCTH, €€
(GyHKIMOHATHPHOH TI'PaMOTHOCTH, HEOOXOAMMOW Uil pEIIeHUS MPAKTHYECKUX 337ad W IKOJOTHYECKH
00OCHOBAHHOT'O OTHOIIIEHUS K CBOEMY 370POBBIO U MIPUPOIHOM Cpee;

BJIa/ICHUE CHCTEMOM XMMMYECKUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOUINE MOHATUSA (XUMUYECKHM
AIIEMEHT, aTOM, HM30TOI, S-, P-, d- AIEKTPOHHBIE OPOUTAIN aTOMOB, MOH, MOJIEKYNa, MOJb, MOJSPHBIA OO0BEM,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCIIEHUS, XHMHUYecKas CBsA3b (KOBaJEHTHAas, WOHHas,
MeTaJUInYecKas, BOJOPOIHAs), KPUCTAIUIMUECKasl PEeIIETKA, TUIBI XUMUYECKUX PEaKLUUH, pacTBOp, IEKTPOJIHUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] JHUCCOLMALNS, OKUCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTb XUMHYECKON
peaKIMy, XUMHUUECKOE PABHOBECHE); TEOPUH M 3aKOHBI (TEOPUs SJEKTPOIUTHUECKON AUCCOLUAIINH, IEPUOTUIECKUI
3akoH [[. . MeHneneeBa, 3aKOH COXpPaHEHUSI MACCHI BEIIECTB, 3AKOH COXPAHEHHs W INPEBPALICHUS DHEPIUH IIPU
XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH A3bIK XUMHU, MUPOBO33pPEHUYECKHE 3HAHUS, JIeXKallie B
OCHOBE TIOHMMaHUs IPUUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (PAKTOIOrH4YEeCKHE CBEIEHUSI O CBOMCTBAX,
COCTaBe, TMOJIyueHMH M O€30IaCHOM HCIIOJIb30BAaHUM BaKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN JAESITETbHOCTU YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHUH BBIABJIATH XapaKTE€pHbIE MPU3HAKU MOHATUMN, yCTAaHABIMBAaTh UX B3aUMOCBS3b,
HCIOJIb30BaTh COOTBETCTBYIONINE TIOHATHS MTPU OMMCAHUH HEOPTaHUUECKUX BEIIECTB U UX MPEBpaIeHHI;

c(OPMHPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMHUECKYIO CUMBOJIUKY JJIsl COCTaBJIECHUs (POPMYJ BEIECTB U
YpaBHEHWH XWMHUYECKHX peakiuid, cuctemarudeckyro HomeHknatypy (IUPAC) wu TpuBHanbHBIE Ha3BaHHS
OTJENbHBIX HEOPraHMUYECKUX BellecTB (YrapHbli ra3, yrieKMCIbIH ra3, aMMHMaK, Tami€Has HW3BeCTb, HeraméHas
U3BECTb, MUTHEBAS COJA, TUPUT U JPYTHUE);

c(OPMHPOBAHHOCTh YMEHHH OINpenensaTh BAJIEHTHOCTh M CTENEHb OKHCICHHS XUMHUYECKHX 3JIEMEHTOB B
COEIMHEHMX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBAJIEHTHAs, HOHHAs, METAJUIMYECKasl, BOJOPO/IHAs) B
COCJMHEHUSX, THUIl KPUCTAUIMYECKON pEIETKH KOHKPETHOrO BeIIeCTBA (AaTOMHas, MOJIEKYJspHas, HOHHAs,
MeTaJIJIN4ecKast), XapakTep Cpe/ibl B BOJHBIX PACTBOpPaX HEOPIaHUYECKUX COETUHEHUN;

c(OPMHPOBAHHOCTh YMEHUH YCTAHABJIMBATH MPHHAJUICKHOCTh HEOPraHMYECKHX BEIIECTB MO UX COCTaBy K
oTnpeAeN€HHOMY KJaccy/Tpylie COeIUHEHHH (MPOCThie BEIleCTBa — METAJIbl U HEMETaJIbl, OKCHUJIbI, OCHOBAHMSI,
KHUCJIOTHI, aM(OTEepHBIE TUAPOKCHIBI, COJIH);



chOpPMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICT Tepuoandeckoro 3akona JI. WM. MengeneeBa u
J€MOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BICHUTENbHYIO U IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaATh AIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX dJIeMEHTOB 1—4
neproioB Ileproauueckoit cucTeMbl XuMudeckux 3iaementoB JI. M. MenmeneeBa, UCIONB3ys MOHATHS «S-, P-, d-
ANEKTPOHHBIE OpPOUTANTMY», «IHEPTeTUYECKUE YPOBHU», OOBICHITH 3aKOHOMEPHOCTH W3MECHEHHSI CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB M HUX COCIMHEHMM mo mepuojam u rpymnmnaMm llepuogmyeckoil cucTeMbl XUMHUYECKUX
anemeHToB /1. 1. Meneneena;

c(OpPMUPOBAHHOCTh YMEHUIN XapaKTepu30BaTh (OMUCKHIBATh) OOIIME XUMHUUECKHE CBOMCTBA HEOPTaHUYECKHIX
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJIATh CYIICCTBOBAHHWE T€HETUYECKOW CBSI3M MEXKAY HEOPTaHMYECKUMU
BEILIECTBAMMU C IIOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

c(hOPMUPOBAHHOCTh YMEHHUS KJIACCU(DUITUPOBATH XUMUYCCKUE PEAKIIUU TI0 PA3IMIHBIM MPU3HAKAM (YHUCTY U
COCTaBY pEarupyrolx BEIIECTB, TEIJIOBOMY 3 (EKTy peakiuy, U3MEHEHUIO CTENEHEH OKHUCIECHHUS 3JIEMEHTOB,
00paTHUMOCTH peaKIiH, YIaCTHUIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBJIATh YPAaBHEHUS PEAKIMM Pa3IUYHBIX TUIOB, MOJHBIE M COKpAIIEHHBIE
ypaBHEHUS PEaKIMii HOHHOTO 0OMEHa, YUUTHIBAsI YCIOBUS, IPU KOTOPBIX 3TU PEaKLUU UIYT 0 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUU TNMPOBOAUTH PEAKIMH, MOATBEPXKAAIOIINE KaueCTBEHHBIM COCTaB pa3iIMYHbIX
HEOPraHUYeCKUX BEIECTB, PACHO3HABATh OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIONIME B BOAHBIX PACTBOpPaAx
HEOPraHWYECKHUX BEIECTB;

cOpPMUPOBAHHOCTh ~YMEHUU pACKPBIBaTh CYIIHOCTh OKHCIIMTEIHHO-BOCCTAHOBHUTEIBHBIX  PEAKIIHIA
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OalaHCa STUX PeaKnit;

c(OPMUPOBAHHOCTh YMCHHI OOBSICHATH 3aBHCHMOCTh CKOPOCTH XUMHYECKOW pEaKkIud OT Pa3IMdHbIX
(bhakTOpOB; XapaKkTep CMEIIEHUSI XMMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3/eHcTBuUs (mpuHiun Jle
[laTenne);

c(OpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh XMMHUECKHUE MPOIIECCHI, JIeXKAIIUE B OCHOBE MPOMBIIIJICHHOTO
MOJyYCHUSI CEPHOM KHCIIOTH, aMMHaKa, a TakXke CQOPMHPOBAHHOCTH MPEACTABICHHNA 00 OOIMMX HAYYHBIX
MIPUHIIMIIAX ¥ SKOJIOTHYECKHUX MpobieMax XMMHUYECKOTro IPOU3BO/ICTBA;

c(hOPMUPOBAHHOCTh YMEHUH MPOBOIUTH BEIYUCIICHHS C UCTIOJIB30BAHNEM TIOHATHS «MAacCOBasi OIS BEIIECTBA
B pacTBOpe», OOBEMHBIX OTHOIICHH Ta30B MPU XUMHUYECKUX PEaKIMSIX, MACChl BEIIECTBAa WM 00bEMa razoB IO
M3BECTHOMY KOJIMUYECTBY BEILECTBA, Macce WM 00BEMY OJHOTO U3 YHACTBYIOUIMX B PEAKIMH BELIECTB, TEIJIOBOIO
s¢dekTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChl BEUIECTB, IPEBPAILECHUS M COXPAHEHUS SHEPTUU;

c(hOpPMUPOBAHHOCTh YMEHHUH COOJIO/NATh IMpaBWIA TOJB30BAHUS XUMHUYECKOW IMOCYAOH U JIA0OpaTOPHBIM
o0opy/noBaHUEM, a TaKXKe MpaBuiIa 0OpaIIeHHs ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMHU IO BHITTOTHEHHUIO
1a00paTOPHBIX XUMUUECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TIIAHUPOBATH U BBHITIOTHATH XUMHUECKUN SKCIIEPUMEHT (pa3ioKeHHe MePOKCHIa
BOJIOpPOJIa B IPUCYTCTBUM KaTalau3aTopa, ONpeAeNieHue Cpellbl pacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO
WHIMKATOpa, BIMSHHE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH pEaKIMH, peaklUd HOHHOTO OOMEeHa,
KaueCTBCHHBIC pEaKIMu Ha cyiabdar-, KapOOHAT- W XJIOPUI-aHHUOHBI, Ha KAaTUOH AaMMOHHS, PEIICHHE
SKCIIEPUMEHTANbHBIX 3a7ad 1o TemMam «Metamnsl» U «Hemeramnb») B COOTBETCTBMM C TMpaBUIAMH TEXHUKU
0€30MacHOCTH MpU OOpaIleHUH C BEIIECTBAMU M J1a0OpaTOPHBIM OOOpYIOBAaHUEM, HPEICTABISTH PE3YyIbTAThI
XUMHUYECKOTO dKCIIepUMEHTa B hopMe 3alUCH YPaBHEHHH COOTBETCTBYIOIIUX PEaKIuil U (OPMyIUPOBATH BHIBOJIBI
Ha OCHOBE 3THUX PE3YNbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKU aHATM3UPOBATh XUMUYECKYI0 HHGOpPMAIUIO, TONYy4aeMyl H3
Pa3HBIX UICTOYHUKOB (CPEACTBA MACCOBOM KOMMYHHKaUU, UHTEpHET U IPyTUX);

c(OpPMUPOBAHHOCTh YMEHHI COOIIOaTh MpaBHJIa SKOJOTHYECKH IEIecCO00pa3HOro MOBEACHUS B OBITY U
TPYJIOBOH NI€ATENBHOCTH B LENSIX COXPAaHEHUS CBOETO 3J0pPOBbsl U OKpY’KaIoLIel MPUPOAHON Cpelibl, 0CO3HABATH
OMAacHOCTb BO3JICMCTBHSI HA >KUBBIE OPraHU3Mbl ONpPENENEHHBIX BEUIECTB, MOHMMas cMbichn mokasarens [I/IK,
MOSICHATh HAa TMPUMEpax CHOCOOBI YMEHBINCHHUS W TPEIOTBPAIICHHUS WX BPEIHOTO BO3ICHCTBUS Ha OpPraHU3M
YEJIOBEKa;

JUTsT 00YYAIOIUXCSl C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 37IOPOBbsI: YMEHUE MPUMEHSTh 3HAHUSI 00 OCHOBHBIX
JOCTYITHBIX METOJIaX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHUIALIMX OOYYaroIIMXCSA: YMEHHE HCIOJb30BaTh pelbeQHO-TOUEUHYIO CHCTEMY
obo3nauenuii JI. bpaiiis i 3anmucu XUMUYECKUX (GOpPMYIL.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne i/ EpOrPAMMEI pa Beero KonTpoabubie IIpakTuueckue f)lﬁlipg)f OBAT eJ)IBHH e
padoThI padoTshI pecype
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHU4ecKOi XUMHUH
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Wroro mo pazueny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHbie yraeBOAOPOABI — aJTKAHbBI 2
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 5 1
QJIKaTUCHBI, AJTIKIMHBI
2.3 ApomaTH4eCKue yriaeBOA0POIbI 2
24 [TpupogHBIE HCTOYHHUKH YTIEBOIOPOAOB U 3 1
ux nepepaboTka
Hroro no paszneny 13
Paspnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Crupter. @enon 3
32 Anpaerunpl. KapOOHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoasl 3 1
Hroro no pazneny 13
Pa3nes 4. AzoTcoaepskanue OpraHu4ecKue coeJHHeHHs
4.1 AMuHBL. AMUHOKHUCIIOTHL. benku 3
Hroro 1o pasneny 3
Paspnen S. BeicokoMoOJIeKRy IsIpHbIE COCIMHECHUS
5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Wroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2




TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/jesioB U TeM ugposbie
Ne n/m EpOrPAMMEI pasi Beero Konrpoabubie IlpakTuueckue f)]ép(al::f) OBAT e.1)11>H1>1 e
padoTshI padoTshI pecype
Pa3nes 1. Teopernueckue 0CHOBbI XMMHMHU
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUYSCKUX 3
anemeHToB JI. 1. Menaeneena
19 Crpoenue BemiecTBa. MHOroo0Opasue 4
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro o pasneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertasibl 6 1
2.2 Hemeramibt 9 1 1
23 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX 5
BEIIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 ‘ XWUMUs U KU3Hb 4
Nroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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