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. HOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XWMUHM Ha YpPOBHE CpeIHEro oOmero o0Opa3oBaHUsS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
denepanbHOil 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro OOIIero 00pa3oBaHUs
(®OIT  COO), unpencrasieHHbix B DenepanbHOM  TOCYAapCTBEHHOM
obpazoBarenbHoM ctangapre COO, c¢ yuérom KoHuenmuu mnpenoiaBaHus
yuebHOoro mpeamera «XuMus» B 00pa3oBaTENbHBIX opraHu3anusx Poccuiickoii
Qenepanyy, peAM3YOIIUX OCHOBHbIE OOpa30BaTENbHbIE IPOTPAMMBI, U
OCHOBHBIX ITONOXKEeHMM «Crparernn pa3BuUTUs BOCIUTaHus B Pocculickoi
Oenepanun Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpPOrpaMMbl MO XUMHHU, K OINPEACICHHUIO
oO1el cTpareruu 00y4eHHUsl, BOCIIUTAHUS U Pa3BUTHS 00ydarOUIuXCsl CPEACTBaMU
yueOHoro npenmera «Xumus» 1t 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHentyainbHble ToyiokeHuss GI'OC COO o B3auM00OYCIOBICHHOCTH IICJICH,
COJIEp)KaHus, pe3yiabTaTOB OOYy4YeHHMsT U TpeOOBaHUII K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON OpraHu3alluy, SBISETCS HEOThEMIIEMOM 4YacThi0 MX
oOpazoBaHHOCTH. OHO CIYXHT 3aBEpIIAIOIIMM JTallOM pealu3aluud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEH, MNPUCYIIHX
LIEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH ILIEHHOCTH KacaroTcs
MO3HAHWS 3aKOHOB MIPUPOIbI, (POPMUPOBAHUS MUPOBO33PEHUS U O0IIEH KyJIbTYpPhI
YeJloBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pOBbI0 M MpUPOJHON cpeae. Peamusyercss xumuueckoe oOpa3oBaHUE
00yyJaromuxcsl Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHus CpeliCTBaMU y4eOHOTO
npeaMeTa «XHMHs», COAEPKAHUE U TOCTPOEHUE KOTOPOTO OINpEIEICHbl B
mporpaMmMe Mo XUMHH C Y4ETOM crheruduKd HayKd XUMHH, €€ 3HAYCHUS B
NO3HAHWU TPUPOJLI U B MaTEpPUAIbHOW *KU3HU OOIIECTBA, a TakXkKe C y4ETOM
oOluMX 1eJed W NPHUHIMUIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero oomero oopasoBanus B Poccuiickoit deneparuu.

XuMUsl KaK 3JI€MEHT CHCTEMbI €CTECTBEHHBIX HayK HUIpaeT 0coOylo poiib B
COBPEMEHHOM IUBUJIM3AIMU, B CO3JaHUM HOBOM 0a3bl MaTepHaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B ((OPMUPOBAHKE PAITMOHAIIBHOT'O HAYYHOT'O MBITIUICHUS,
B CO3/IaHHE IEJIOCTHOIO MPEJCTaBICHUS 00 OKpYKAlOUIEM MHpE KaK O €IUHCTBE
OpUPOABl U YEJOBEKa, KOTOpoe (OpMUPYETCS] B XMMUU HAa OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOIIEr0 MHPA, OCO3HAHMS B3aHMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, NX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTMU PUMEHEHUSI.



TecHO B3aMMOJIEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUSI CTajia
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa U SKM3HU KaXJI0oro ujeHa oOmiectBa. CoBpeMeHHas XUMHUS KaKk Hayka
CO3MJIaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBlieHA Ha pEUICHUE
r00anbHbIX TPOOJIEM YCTOMYMBOTO PAa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, SKOJIOTHYECKON O€30MaCHOCTH U OXPaHbI 3/T0POBbSI.

B coorBercTBMM ¢ OOmMMMH TIEMSIMH W TPUHIUIIAMHA CPEIHErO OOIIero
oOpasoBanusi coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbId ypOBEHB
U3Y4YECHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronuxcsi, HEOOXOJIMMYI0O WM Uil  BBIpaOOTKA  MHMPOBO33PEHUECKHUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, MPOJOJIKEHUS
00pa3oBaHUsl B pa3IUYHBIX 00JIACTIX, HE CBSA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisiomuM  npeaMeTa «XUMUs» SBISAIOTCA 0a30BbIe KypChl —
«Oprannyeckas xumus» U «OOImAas W HeOopraHWYecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJICp>KaHHsSI KOTOPBIX SBJISIIOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUU MO HEOPTaHWYECKOW XMMHH (C BKIIIOYEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OopraHnyeckoil xumuu. GopMUPOBaHUE JAHHOW CHUCTEMBbI 3HAHWN MPU U3YYEHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepxkanus KypcoB — «Opranmueckas xumus» u «OOmas u
HEOpraHuveckas XuMus» cPopMupoBaHa B MpOTrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOTO TOAXO/JAa K H3Y4YEHUI0 y4eOHOro wmarepuana u 0OOyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHMU  Ha  ONPENENEHHBIX
TEOPETUYECKNX YpPOBHSX. Tak, B Kypce OpPraHMYeCKOW XHMHUHU BEIIECTBA
paccMaTpUBAIOTCSI HA YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHHSI OPraHUYECKUX
COCMHEHUN, a TaKKe€ Ha YPOBHE CTEPEOXUMUUYECKUX M DJIEKTPOHHBIX
MpEeACTaBICHU O cTpoeHun BenlecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOAOPOJIOB JIO CIOXHBIX OMOJIOTUYECKU
AKTUBHBIX COCIUHEHUU. B Kypce OpraHMdeckol XWMHHU TOJIYYarT pPa3BUTHE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30oBaHUs MEPBOHAYATHHBIC
MpeACTaBICHUS] O XUMUYECKON CBSI3H, KJIACCU(UKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[Tonq HOBBIM yriaom 3peHUss B mpeameTe «XuMmus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs
TEOpPETUYECKUM MaTepuan U (DAKTOJIOTUYECKHE CBEICHUS O BelIeCTBaX W
XUMUYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O0yYaroUuMcsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYEHUE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETHUYCCKUX W METOOJIOTHYECCKUX TMO3UIINMN,



rIyOke TIOHSATh HWCTOPUYECKOE U3MEHEHHEe (YHKIIMH D3TOro 3akoHa — OT
000011aK011IeH 10 0OBSICHSIONICH U MIPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BaXKHEWIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOWCTBax W MPUMEHCHHH, a TAK)KE€ O XHMHYECKHX PEAKIUAX, UX CYITHOCTH U
3aKOHOMEPHOCTSIX TMpoTeKkaHusi naomnosiHsercss B Kypcax 10 m 11 kiaccoB
AJIEeMEHTaMHU COJIEP)KAHMSI, HUMEIONIMMHU KYJIbTYPOJOTUYECKUM U TPUKIAAHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3U XHMHH C
JIPYTUMHU HayKaMH, PacKphIBAlOT €€ poJib B TO3HABATEIHHON W MPAKTHUCCKOU
JESATETPHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHWIO YBAKCHHSI K IPOIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JUYHOCTHO 3HAYUMBIX
mpoOjemMax, CBSI3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIMBAThL WHMOPMAIUIO |
MPUMEHATh ©€ IS TIONOJIHCHWsI 3HAHWH, PpEIIEHUS WHTEUICKTYalbHBIX U
AKCIIEPUMEHTAJIBHBIX UCCIEA0BATENIbCKUX 3a7a4d. B 1emom conepxanue yd4eOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS  OPHUEHTUPOBAHO  Ha
dbopmupoBaHre y OOydYalOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJIsi TOHHUMAaHUS
dunocockux WaACH, TaKMX KaK: MaTepHabHOE €IWHCTBO HEOPTAHHMUYECKOTO H
OPTraHUYECKOTO MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U
CTPOEHHEM, I[I03HABAEMOCTh TMPUPOJHBIX SBJICHUM MYyTEM OKCIEPUMEHTAa U
pEelIeHUs] TMPOTHBOPEYUN MEXKIYy HOBBIMM (aKTaMU H  TEOPETUUECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU SKOJOTUUECKHUX MpooOsieM, a
TaKKe MPOoOJIeM COepeKEHUS PHEPTETUICCKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B nmnmaHe pemeHus 3amad  BOCHHUTAHUS, pPa3BUTHS U COIMATIU3ALUA
oOydJaronuxcsi MPUHATBIE TPOrPaMMOM MO XMMHH TOAXOAbI K OMNpPEIeICHUI0
colepKaHUsI M TOCTPOCHHSI TpeaMeTa MpeaycMaTpuBaloT (OPMHUPOBAHUE
YHUBEPCAIbHBIX y4YEOHBIX JEHCTBHUH, HMEIOMMX 0a30BO€ 3HAYEHUE JUIS
Pa3IMYHBIX BHJIOB JCATCIBHOCTH: PpEIICHUS TpoOJieM, TIOWCKa, aHajau3a W
00paboTku uHbOpMaIu, HEOOXOAUMBIX TSI TPUOOPETEHHSI OTIBITA MPAKTHYECKON
U HCCIICIOBATEIBCKON NEATEeIbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B IMO3HAHUU
XUMHUH.

B mpakTuke mpemnogaBaHWs XUMUU KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TAK U HA YPOBHE CPEAHETO 00IIero 00pa3oBaHus, IPU ONPEICTICHUN
coJiepKaTeIbHOW XapaKTEPUCTUKHU TIIeJIe HW3Y4YeHHUs TMpeaMeTa HarpaBlieHuEM
NIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYCCKON HayKH KaK 00JIJaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHUECKON
JESATETLHOCTH YE€IOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOHM KyIbTyphl. C
METOJNYECKOW TOYKM 3PEHHs TAKOM IOAXOA K OINPEHCICHUIO LENEN H3Y4YEHUs
MpeAMETA SIBJISIETCS BIIOJTHE OMPaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3pPEHUS IVIABHBIMHM LIEJSIMH W3Y4YEHUs IpEAMETa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) ABIsIOTCS:

e (QopMupoBaHue CHCTEMBl XWMHYECKMX 3HAHWWA KaK BaKHEUIEH
COCTAaBIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeKaT KIIOYEBbIE MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE #A3bIKa HAYKH, YCBOECHHWE WU IMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
0000IIEHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMJICHHE C HCTOpUEH
UX pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAaX MO3HAHUS
BEIIECTB M XWMHUYECKHX pEaKIUi, HEOOXOAUMBIX MJisi NPUOOPETECHUS
YMEHUU OpUEHTHUPOBATHCA B MHUPE BEIIECTB M XUMUYECKHUX SIBJICHHI,
UMEIOIINX MECTO B IPUPOJIE, B IPAKTUYECKON U MIOBCEIHEBHOW KU3HY;

e pa3BUTUE YMEHUU U COCOOOB ACSITEIBHOCTHU, CBA3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHMEM XHUMHYECKOTO 3KCIIEpUMEHTa, COOJIIOJICHUEM  IPaBUI
0e301acHOro o0panieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTHKA LEJIeW U 3a1a4 U3y4YeHUs
IpeAMETa B MporpaMme Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHUOPUTETAMHU B CHCTEME CpelHero oduiero oopaszoBanus. CeronHs B
MpENoJlaBaHUM  XMMHUM B OOJbIIEH CTENEHH OTHAETCA  MPEANOYTECHUE
INPAaKTUYECKON KOMIIOHEHTE COJIep)KaHusi OOy4yeHHUs, OpPHUEHTHUPOBAHHON Ha
HOJTOTOBKY BBITYCKHHKA 00111€00pa30BaTeIbHON OpraHu3alyy, BIaJCHOIIEro He
HaOOpOM 3HaHMM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO TMOJIYYEHHUS] 3HAHUU U NPUMEHEHHUS UX B pealbHOW KU3HU
JUISL pELIEHUS] TPAKTUYECKUX 3a]1ay.

B cBf3M ¢ 3TUM MpU U3Y4YEHUHU IMpeaMeTa «XHUMUS» JIOMUHHUPYIOIIee
3Ha4YE€HHE MPUOOPETAIOT TAKKE LIEJIU U 33]]a4UH, KaK:

ajanranus o0y4yaroumxcs K yCJIOBUAM AMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(dbopMHpOBaHWE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYHUYECTBY, CAMOCTOATEIbHOMY MPUHSTHIO T'PaMOTHBIX
pELIEHNI B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BELIECTBAMU U MX
IIPUMEHECHUEM;

dopMupoBaHMe y OOYyYalOIIMXCS  KJIIOYEBBIX  HABBIKOB  (KIJIFOUEBBIX
KOMITETEHLIMI), HMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [JIs Pa3JIMYHBIX BHUJOB
NEeSATEIBbHOCTU: PelIeHUs MpoOJeM, MOUCKa, aHalu3a U 00pabOTKU MH(POpPMALIUH,
HEOOXOIUMBIX Ui NPUOOPETEHMsI OIbITa MAESITENbHOCTH, KOTOpas 3aHHMaeT
Ba&)XHOE MECTO B IIO3HAHMM XWMHH, a TaKXKe U1 OLUEHKM C NO3ULUA
HKOJIOTMYECKON 0e30MacHOCTH XapaKTepa BIHUAHHUS BEIIECTB M XUMHUYECKUX
IPOLIECCOB HA OPTraHU3M YEJI0BEKA U MPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN 00yJaroMIMXCs: CIOCOOHOCTH CaMOCTOSATEIBLHO TPUOOPETATh HOBBIE
3HAHMS 110 XMMHUHU B COOTBETCTBHUHU C KU3HEHHBIMU MOTPEOHOCTSIAMHM, UCIOIB30BATh
COBpeMEeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTUM JJIA TIOMCKA U aHayin3a y4eOHOU U
HayYHO-TIOMYJISIPHOM HH(POPMAITUN XUMHUIECKOTO COJICPKaHUS;

(dopMupoBaHUE U pa3BUTHE Y O0YUYAIOLTUXCA aCCOIIMATUBHOTO U JIOTHUECKOTO
MBIIICHUS, HA0TIOAATeIbBHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOUMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U TMPOBEJECHUU XHMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydaroumxcsi YOeXIEHHOCTH B T'yMaHUCTUYECKOH
HAIPaBJICHHOCTH XWMHH, €€ BaXHOW POJM B PEIHICHUH TJIOOATBHBIX MPOOIIEM
paIMoOHAJIBHOTO MPUPOAONOIB30BaHNUs, TIOTIOTHEHNS SHEPTETUIECKIX PECYPCOB U
COXpaHEHUs MPUPOJHOTO PABHOBECHSA, OCO3HAHHUS HEOOXOIUMOCTH OepexHOTro
OTHOUIEHUS K TPHUPOJE M CBOEMY 3/I0pPOBbIO, a TaKKe MPUOOPETEHUS OIbITa
WCIIOJIB30BAHUS TIOMYYEHHBIX 3HAHWA I TPHHITUS TPAMOTHBIX PEIICHHH B
CUTYaIHIX, CBSI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM miaHe cpeaHero oOmero oOpa3oBaHHs NpPEeIMET «XUMUD)
0a30BOr0 ypOBHS BXOJHUT B COCTaB MpeAMETHOH obnactu «EcTecTBeHHO-HAyUYHBIE
MIPEIMETHI.

OO611ee ynciio 4acoB, OTBEEHHBIX JJIsl U3YyYEHUs XUMHUH, HA 6a30BOM YPOBHE
cpeaHero obmero odpaszoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Henelnmo), B 11 kimacce — 34 gaca (1 gac B Heneoo).



1. COIJEPXAHHUE OBYYEHUSA

10 KJIACC
OPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHMYECKO XUMHUH

[IpeameT opraHnyeckoll XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIyYEHUM HOBBIX BEHIECTB M MaTepHaioB. Teopusi CTPOEHHS OPraHUYECKHX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE MOI0KeHHsI. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKUX BeulecTB. l'omosorus, wu3omepus. XUMHYECKas CBI3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPAaTHBIE CBSI3U.

[IpeacraBnenre o Ki1accU(pUKALMK OpraHnyeckux BemiecTB. HoMeHkmarypa
OpraHUYEeCKUX COEIMHEHUWA (CUCTEMaTWyecKas) W TPUBUAJIbHbIE Ha3BAHMS
BAKHEMIINX MPEICTABUTEIEN KIIACCOB OPraHNYECKUX BEIIECTB.

OKCIEpPUMEHTAIBHBIE METOJbl M3YYEHMS BEIIECTB W WX IPEBpALICHUIL:
O3HaKOMJIEHHE ¢ o0Opa3llaMHd OpraHMYECKMX BEIECTB M MaTepHajaMd Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OpPraHMYECKHX BEILIECTB, HAOIIOACHHE U
ONKCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAICHUI0 OPraHUYECKUX BEILECTB
MIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMW psAA. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN aJIKAaHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBa
(peakuuu 3aMelIeHus] W TOpPEHUs), HAXOXKJIECHHWE B NPUPOAE, NOIYYCHHE U
MIPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUI Psii. DTUIIEH U MPONMIEH —
OpocTeiline NpeACTaBUTENN aJKEHOB: (PU3WYECKUE M XMMHYECKHE CBOWMCTBa
(peakuuu TUAPUPOBAHUS, TaJOIMCHUPOBAHMS, THApPATAlMU, OKHUCIEHUS U
MOJIMMEPHU3ALINH ), TTOJIyYeHUE U IPUMEHEHHE.

Anxaauensl: Oyramuen-1,3 u metwnOytaguen-1,3: cTpoeHue, BakKHEWUIINE
XUMHUYECKUE CBOWCTBA (peakuus noiaumepusanuu). [lonmydeHrne CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psil. ALlEeTUIICH
— TMpPOCTEHIIMNA TpEeACTABUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XUMUYECKUE CBOMCTBA (pEaklMHU TUAPUPOBAHUS, TaJOr€HUPOBAHUS, THApATALIIH,
rOpeHus1), NOJy4YEeHUE U TPUMEHEHUE.

Apenbl. benzon: cocra, cTpoeHHE, (PU3NYECKHME M XMMHYECKHE CBOMICTBa
(peakuuu rajaoreHupOBAHMS U HUTPOBAHHUS), MOJYyUYEHHUE U NIPUMEHEHUE. 10/1yo:
cocmas, cmpoeHue,  Qusuyeckue U  XUMuyeckue  ceolcmea  (peaxyuu
2aN02EHUPOBANUA U HUMPOBAHUS), NOTYYeHue u npumerenue. TOKCUUHOCTh



apeHoB. ['eHeTMYeckass CBsSI3b MEXAY YIVIEBOJOPOAAMH, NPUHAIIEKAIMUMHA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YTrIAEBOAOPOAOB. I[IpHpoaHBI ra3 M MOIyTHBIE
HeTsaHbie Ta3bl. HegTh n e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTH:
NEPEroHKa, KPEKUHI (TEPMHUYECKHMM, KaTalUuTHU4YeCKuil), nuponu3. IIpoayKrel
nepepaboTku He(TH, X IPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITy. KameHHbIN
yToJib U IPOAYKTHI €0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M WX IPEBPAILCHHIA:
O3HAaKOMJIEHHE C o00pa3laMM IJIacTMAcC, KayuyyKOB M PE3UHBI, KOJUICKIIUU
«Hedbts» u  «Yroawp», MOACIUPOBAHHE  MOJICKYJ  YIJIEBOJOPOJOB U
raJIor€HONPOU3BOIHBIX, [TPOBEICHUE MPAKTUUYECKON pabOThl: MOITYYEHHUE STUIICHA
Y U3YyYEHUE €TO CBOMCTB.

Pacuérnrie 3amaun.

Bbluncnenuss 1mo ypaBHEHHIO XMMHUYECKOM peakuumu (Macchl, oO0bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WMJIM MPOAYKTA PEAKIUHU 0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB HJIA MTPOYKTOB PEAKLIUN).

Kuciopoacoaep:kamue opranu4eckie coeMHeHU

IIpenenbHBIE OQHOATOMHBIE CHUPTBL. METaHON W 3TaHOJN: CTPOCHUE,
(¢usznyeckue MU XHUMUYECKHME CBOMCTBA (peakUuu C AaKTHUBHBIMU METaJUIaMHU,
raJIOr€HOBOJOPOAaMH, TOpEHUE), NpuMeHeHue. BoaopoaHbie CBA3M MEXKIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBME METAHOJIA M ATAHOJA HA OPTaHNU3M YEIOBEKA.

MHOroaroMHble  COUPTBL. OTWICHIJMKOIb W  TIMLUEPUH: CTPOECHHE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJECHCTBUE CO HICIIOYHBIMU
METaJulaMH, KaueCTBEHHas peaklys Ha MHOTOAaTOMHbIE cnupThl). JleficTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

@deHOoN: CTPOEHUE MOJICKYJbl, (U3UYECKMEe W XUMUYECKHE CBOMCTBA.
ToxcuunocTth denona. [lpumenenue penona.

Anbneruaipl U kemouwvl. DOpMaNbAETH, alETANBICTU: CTPOCHUE,
(¢u3nyeckue U XUMHUYECKHE CBOMICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIC PEAKIUH), IOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeJeibHbIe KapOOHOBBIC KHCIOTHL. MypaBbUHaAs U
YKCYCHAasl KHCJIOTBI: CTpO€HHEe, (pU3nueckre W XMMHUYECKHUe CBOMCTBa (CBOMCTBA,
oOurue Il Kjacca KUCIOT, peakiusi 3TepuuKalnn), modydeHne U NpuMEeHEHHE.
CreapuHOBasi ¥ OJICMHOBAsl KHUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICUCTBHE.

Cnoxuble »¢uUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KuciaoT. [‘maponus
cnoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb KUPOB.



VYrineBompl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JOU- W
noJyiucaxapuibl). ['Ioko3a — NpocTeluii MoOHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe U XHUMHYECKHE CBOMCTBA (B3aMMOJEHCTBHUE C
ruapokcugom meau(ll), okucieHne amMmmMuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHHE TJIIOKO3bI), HaXOXKICHHE B MPUPOJE, MPUMEHEHHE,
ouonoruueckas poib. DotocunTe3. OpyKTo3a KaKk U30MEP TIIIOKO3BI.

Kpaxman u nemnmiono3a Kak npupoaHbie nonuMepbl. CTpoeHHe Kpaxmana U
HeuTion03bl.  Pu3nyeckne W XUMHYECKHE CBOWCTBAa Kpaxmana (THIPOJIH3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIECTB W UX IpPEBpaIcHUi:
MpOBEJCHNE, HAOMIOIEHUE U OIMHUCAHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOpPEHHUE
CIUPTOB, KAYECTBEHHBIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOIa
okcunoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJECHCTBUE TJIMIIEPUHA C
ruapokcusiom menu(ll)), anpnerunoB (OKMUCICHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmeau(ll), B3aumojmelcTBUEe Kpaxmajaa C HOJOM),
MIPOBEJICHUE MMPAKTUIECKOM PabOThI: CBOMCTBA PACTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrie 3amaun.

Boluucnenuss mo ypaBHEHMIO XHUMHMYECKOW peakiuud (Macchl, 00BEMa,
KOJIMUYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO M3 UCXOJAHBIX BEIIECTB WIIM IPOAYKTOB PEAKIIHH).

A3zoTcoepKkalie OpraHndecKrue COeTMHEHMUS.

AMMHOKHCIIOTBI KaK aM(pOTEepHbIE OpraHuYecKue coenuHeHus. Ouznueckue
U XUMHUYECKHE CBOWCTBA aMHHOKHUCIIOT (Ha MpUMeEpe TIulMHA). buonormyeckoe
3HaYe€HUEe aMHUHOKUCIOT. [lenTumapl.

benku xak mpupoaHBIE BBICOKOMOJCKYJSpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAsg M TPETHUYHAsl CTPYKTypa OenkoB. XHMHYECKHME CBOWCTBA OEJKOB:
TUPOJIN3, ICHATYPAIHsl, KAYECTBEHHBIC PEAKIINK HA OCJIKU.

OKCNEepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB M WX IMPEBPAICHHIA:
HaOJI0/ICHNE W ONMCaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUM, IBETHbIC pPEaKInu OCITKOB.

BbicokoMoJieKky isipHbIe COeNHEHHS

OcCHOBHBIE TIOHATHS XHUMHH BBICOKOMOJIEKYJSIPHBIX COCAMHECHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJTMMEPHU3AIUU, CPEIHSIS MOJICKYJISPHAS
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAMHEHUNH —
MOJTUMEPU3AIIHS U TTOTMKOHACHCAIINS.

OKCTepUMEHTAIbHBIE METOABl H3YYCHHs] BEIIECTB M WX MPEBpallCHU:
O3HaKOMJIEHHE ¢ 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3U.



Peanmm3zanust MeXIIpegMETHBIX CBA3EN NIPU N3yYEHUU OPTaHUYECKON XUMUHU B
10 xnacce oOcCyIIECTBIIIETCS YEpE3 HCIOJIb30BAHHE KAK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTHH, TaK U IOHATHUM, SBIIIOIIUXCS CHUCTEMHBIMHU ISl OTHEIBHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHTHS: SIBJICHUE, HAYYHBIH (paKT, TUIIOTE3A,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KiIacCU(PUKAIMs, MEPUOJUIHOCTh, HAOIIOACHUE,
M3MEPEHNE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

dusnuka: MaTepus, OHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKUIl YpPOBEHb, BEILIECTBO, TEI0, OO0BEM, arperaTHOE COCTOSIHHE
BEILIECTBA, (PU3NUECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BEIECTB B OPraHU3ME,
(oTrocuHTE3, OMOJOTMYECKM AaKTUBHBIE BellecTBa (OENKH, YIJIEBOABI, JKUPBI,
(epMEeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPO/bI, MOJIE3HBIE UCKONAEMBbIE, TOILIUBO,
peCypehl.

TexHoyOrusA: NUUIEBBIE IPOAYKTHI, OCHOBBI PAlMOHAJIBLHOIO IIUTAHUI,
MOIOIIIME CPEICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE IPENaparTsl, MaTepualbl U3
HCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIAA N HEOPTAHNYECKASA XUMUA

Teoperuueckue 0CHOBbI XUMUM

XUMUYECKH dIeMeHT. ATOM. Sapo aroMa, U30TONbI. DJIEKTPOHHAs
000J10YKa. DHEPreTHYSCKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOCHHOCTH pachpeiefieHUs 3JEKTPOHOB MO OpOUTaIsIM B aroMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. IJIEKTPOHHASI KOH(DUTYpaIHs aTOMOB.

[Tepnognueckuit 3axoH u [lepuoanyeckas cucreMa XUMHAUYECKHUX 3JIEMEHTOB
. . MenaeneeBa. Csi3b nepuoanyeckoro 3akona u Ileproguyueckoil CUCTEMBI
xuMudeckux aneMeHToB JI. M. MeHnaeneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHYECKHX JJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTHIX M CIOXXHBIX BEIIECTB MO TPYyIIaM U MEPUOaM.
3HaueHUE NEPUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBsI3b. BUIbI XMMHUUYECKOW CBS3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJSpHAs, MOHHAsA, MeTaJinyeckas). MexaHu3MbI
o0pa3oBaHMsI KOBAJICHTHOM XHMHYECKOW CBsI3U (OOMEHHBII U JOHOPHO-
aKkLenTopHslil). BomoponHas cBA3b. BaneHTHOCTb. DIEKTPOOTPULATENBHOCTb.
Crenenb okucieHus. IOHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSHCTBA COCTaBa BEIIECTBA. TUIMBI KPUCTALIUYECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsiTne o mgucnepcHeIX cucteMax. VICTUHHBIE W KOJUIOWIHBIE PACTBOPBL.
MaccoBas 10J14 BEmecTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCIMHECHUH. Howmenkiatypa
HEOPraHMYECKUX BEIIECTB. ['E€HETMYEeCKas CBSI3b HEOPraHWYECKHWX BEUIECTB,
MPUHAJIEKAIUX K PA3JIUYHBIM KJIACCaM.

Xumuueckass peaknua. Kiaccudukaius  XUMHUYECKMX  pEaKUUid B
HEOPraHMYECKOW M OPraHMYEeCKOW XHMMHUHU. 3aKOH COXPAHEHHS MAacCChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakinu, e€ 3aBUCUMOCTh OT pas3nudHbIX (hakTopoB. OOpaTHUMbIE
peakuuu. XUMHYECKOe paBHOBecue. DakToppl, BIMAIOIIME HA COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnumn Jle [larense.

DnekTpoiuThueckas nuccounanusi. CuiabHbIE U cladbie JIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILLIECTB: KUCIIAsl, HEUTPAJIbHAS, LIEJIOYHAS.

OKHCIIUTENEHO-BOCCTAHOBUTENBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYECHHUS BELIECTB W MX IMPEBPAILLICHUIL:
neMoHctpanus tabnui «llepuoguyeckas cuctema XUMHYeCKux syemeHToB [[. .
MenneneeBay, U3ydeHUE MOJENICH KPUCTAUIMYECKUX PEIIETOK, HAOIOJEHUE U
OTMHUCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCUIA
BOJIOPOJa B MPUCYTCTBUM KATAIM3ATOPA, ONIPEACICHUE CPEAbl PACTBOPOB BELIECTB
C TOMOUIBI0 YHUBEPCAIBHOTO WHJMUKATOPA, pEaKIMd HOHHOTO OOMEHa),
MPOBEJICHUE MTPAKTUYECKON padoThl «BiusHue pa3nudabix GakTOpoB HA CKOPOCTh
XUMHUYECKOUN peaKium».

Pacuérnrie 3amaun.

Pacuétsl 10 ypaBHEHUSIM XUMHUYECKUX pEAKUUA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETBI, PACUETHI C HCMIOJIB30BAHUEM IOHATUS «MACCOBas
JIOJIS1 BEIIECTBAY.

Heopranuueckasi xumus

Hemeramner. Ilonoxkenne HemerawioB B llepuomndeckoit  cucreme
xuMuudeckux sjaeMeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
®dusznyeckrue CBOWCTBA HEMETAUIOB. AJUIOTPOIUS HEMETAUIOB (Ha MpUMepe
KHCJIOPOJa, cephbl, hocdopa u yrieposa).

XUMHUYECKUE CBOMCTBA BAXKHEHMIIIMX HEMETAJIOB (TajOreHOB, CEphl, a30Ta,
dochopa, yrmepoga W KpeMHHS) W MX  COeAUHEHUN  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COEAUHEHUI ).

[IprMeHeHne Ba)XHENIIMX HEMETAIUIOB U UX COCAMHEHUM.



Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucreMe XMMHYECKUX
anemeHToB [I. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTtajuioB. O6mue gusnyeckue cBorcTBa MetayuioB. CIulaBbl METasUIOB.
DJIEKTPOXUMHUYECKUN PSIJT HAMIPSKEHU METAIIOB.

XUMUYECKUE CBOMCTBA BAXXHEUIIUX METAJUIOB (HATPUM, KaJlWil, KaJIbIUH,
MarHui, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OObmue crnocoObl monyuyeHus: MeTawioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHHUKE.

OKCHEpUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BELIECTB W UX MPEBPAILCHHI:
M3yUYCHHE KOJUICKIIMU «MeTallibl M CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEILICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4, HaOJIOJICHUE U OINUCAHUE JIEMOHCTPALIMOHHBIX WU
7a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUIAPOKCHUIA ATIOMHUHHS C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIE PEeaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnrie 3amaun.

Pacuérel maccel BemiecTBa MM 00BbEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMUU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIU OTHO
U3 BEILIECTB UMEECT IPUMECH.

XUMHA U )KU3Hb

Ponp xuMum B oOecrieyeHUHM SKOJOTHYSCKOM, SHEPreTHYECKON U IHIIECBOM
0€30MMacHOCTH, pPa3BUTHUM MeIUIMHBL. [loHATHE O HAyYHBIX METOJAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINM.

[IpeacraBnennss 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJy4YEHUS] BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPUANIOB. BAXKHEHUIINE CTPOUTEIIBHBIE
MaTepuasnbl, KOHCTPYKIMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepualbl sl 3JEKTPOHUKH, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEpaJIbHbIE
yI0OpeHusl.

XuMusi ¥ 3I0pOBbE YEJIOBEKA: IMpaBHJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBwiia OE30MAaCHOTO MCIOIb30BaHUs MpenapaToB OBITOBOM XUMHUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzamuss  MeXNpeaIMETHBIX  CBsi3ed TpU  H3YyYCHHH  OOmIe U
HEOPraHWYECKOW XUMUU B 11 Kjacce OCyIIEeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHSATUM, TaK W TIOHSATUM, SBJISIIOIIUXCS
CHUCTEMHBIMU JJIs1 OTAEJIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIE TMOHSATHSA: HAyYHBIH (PaKT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KJIacCU(pUKALMs, TEePUOJAUYHOCTh, HaOIIOIECHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHHUE.



®dusnka: Marepus, SJHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, WOH,
M30TOII, PAJIMOAKTHBHOCTh, MOJICKYJIA, JHEPTETHYCCKUI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperatHoe COCTOSHHE BEIIeCTBa, (HU3NYECKUE BEIMYMHBI U CIUHHIIBI HX
MU3MEPEHHUsI, CKOPOCTb.

buonorus: kierka, opraHusM, OJKOocHcTema, Ouocdepa, Makpo- u
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OpPTraHH3ME.

['eorpadusi: MuUHEpaIBI, TOPHBIE TIOPOABI, TOJIE3HBIE NCKOTAEMbIE, TOILIHBO,
PECYPCHI.

TexHonoOrHsI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypIHsl, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEPHAaJIOB, CEIbCKOXO3SIMCTBEHHOE IPOM3BOJICTBO, IHUIIIECBAs
NPOMBINIICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHUX TIPenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEepHAJIOB,
AIIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTUH.



I11. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XNMHHU HA BA3OBOM YPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yjibTaTaM OCBOCHHS
0oOyYaromMUMuUCAd TpPOrpaMM CpeaHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHbIM U  TpeaMeTHbiM). HaydHo-meToguyeckoil OCHOBOM s
pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEr0 OOIIEro
00pa30BaHHUs SIBJISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBeTrcTBHM C CHCTEMHO-IAEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHMHsS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIOLINUE:

OCO3HaHHE OOYYAIOIIUMHCS POCCUHUCKOM TPaKTaHCKON HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEEIICHUIO;

HaJM4Khe MOTUBALUU K O0yUYEHUIO;

LIEJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXJEHUH JINYHOCTU Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYYaroIIMXCS PYKOBOJACTBOBATHCA B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPHUCYUIUMHU IEIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJINYME MPABOCO3HAHHUS HKOJIOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHUS» JIOCTUTAlOTCA B
€AMHCTBE YYEOHOW M BOCHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHHM C
I'YMaHHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH LIECHHOCTSAMHU
U HJealaMH POCCHICKOTO Tpa)KAaHCKOro OOIIecTBa, MPUHATHIMH B OOIIECTBE
HOpMaMd U TpaBUJaMH  [OBEACHUSA,  CIIOCOOCTBYIOIIMMH  IIpoOIeccam
CaMOMNO3HAHUs, CaMOPA3BUTHUS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
oOydJaronuxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMera «XUMHUsS»  OTpPakaroT
c(OpPMUPOBAHHOCTh ONBITa TO3HABATENILHOM M MPAKTUUYECKOW JEATeIbHOCTH
oOyyaromuxcst Mo peajn3aliy MPUHATHIX B 00IECTBE IIECHHOCTEH, B TOM YHCIIe B
YacTH:

1) rpaIaHCKOTr0 BOCTIMTAHUSA:

OCO3HaHUs 00YYAIOIIMMHCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 0053aHHOCTEH,
YBaXXEHUS K 3aKOHY M IPABOIOPAJIKY;

NPEACTABICHUS O COLMAIBHBIX HOpPMax H NpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JESATEIIBHOCTU MpU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4YEOHBIX M MO3HABATEIbHBIX 3a/a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY U
apryMEHTHI IpYTUX MIPU aHAJIN3€ Pa3InYHbIX BUJIOB YUEOHOH EATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOUIEHUSI K HMCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTEYECTBECHHON XUMUU;

YBaXEHUSA K NIPOLECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTHYECKOIO
MPUMEHEHUsI XMUMHH, OCO3HAHUS TOTO, YTO JOCTHUKEHUS HAYKU €CTh PE3yJIbTar
JUINTENbHBIX ~ HAONIOEHUM, KPONOTIMBBIX OKCIHEPUMEHTAIBbHBIX  IOMCKOB,
IOCTOSIHHOTO TPY/la YYEHBIX U IPAKTHKOB;

MHTEpeca M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MHPOpPMaLUU O MEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOMN
XMWY,

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

HPAaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IIOBECHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M INOCTYIKM CBOMX TOBApHILEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHUE TMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) ¢popMupoOBaHNS KYJIbTYPbI 310POBbSI:

MOHMMAaHUsl IIEHHOCTEH 3J0pOBOTO M Oe3omacHoro oOpasza KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (pH3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOMIoieHUs TpaBuil Oe30MacHOro oOpalleHus C BellecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

NOHUMaHUS UEHHOCTH MPaBWJI HHJIMBUIYAIbHOTO M  KOJIJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYaLUsIX, YTPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HaHMS TOCJEACTBUNA W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTpeOsieHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOT0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEeI0BaTENbCKOU
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPUYECKOW U  JIPYyrUX BUOAX
NeSTEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTHE€ B PEHICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOW HAIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUIO0 MPOGEeCcCuil pa3IudHOro pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUM TI0 XUMUH;

YBAXKEHHUS K TPYIY, JIOIAM TPyAa U pe3ysbTaTaM TPYIAOBOU AEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUAYAJIbHOW TpPaEeKTOPHUU
oOpazoBaHus, Oyaymied mnpodeccuu W peanu3alid COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0J10rHYecKOro BOCIIUTAHMUS

AKOJIOTHYECKH 11e€J1eCO00pa3HOTO OTHOIICHHS K TPHUPOJE, KaK HCTOUYHHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIC;

MOHMMAaHUSl TJIO0AJTBLHOIO XapakTepa SKOJOTMYECKUX MpoOJieM, BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COILMATILHOU CPENbI;

OCO3HAHHUSA HEOOXOAWMOCTH MCIIOJIb30BAHUSA JIOCTIIKCHUM XUMHMH IS
pELIEHNS BOIPOCOB PAIMOHATIBLHOTO MPUPOIAOIIOIb30BaAHHUS;

AKTUBHOTO HENPUATHS JCHUCTBUM, TMPUHOCIIIMX BpEl  OKPYKAIOIIEH
IPUPOJIHON cpejie, YMEHHS IMPOTHO3UPOBATh HEOJArompHUATHBIE JKOJOTHYECKUE
MOCJICACTBUSA NPEAIIPUHUMAECMBIX JEUCTBUM U MPEAOTBPAIIATh UX;

HAIMYHUA PA3BUTOr0 SKOJIOTUYECKOTO MBIIUIEHHS, SKOJOTHYECKON KYJIbTYPHI,
OIlbITa JIEATEIILHOCTH AKOJIOTUYECKOM HAIpPaBJIEHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCSI UMM B TO3HABATEIbHOM, KOMMYHUKATUBHOW U COLMAIBHOMU
MpPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO MPOTUBOCTOSTH HUJICOJOTUU
xemopoouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHMSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MTPAKTHKH;

MOHMMAaHUsl CcHenu(PUKU XUMUU KakK HaykKd, OCO3HaHMS €€ poju B
(GbopMUPOBAHUU PAITMOHAIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJTOCTHOTO
MPEACTABICHHUS] 00 OKPYXAIOIEeM MHUPE KaK O €AMHCTBE MPUPOJLI U YEIOBEKA, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M peHmIeHHH IPoOJIeM COXpaHCHUS
MPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
UUBWIM3AUA: B €€ TYMAHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOW POJU B
CO37IaHUU HOBOW 0a3bl MaTEPUATILHON KYJBTYPBI, PEIICHUU TJIO0AIBHBIX MPOOIIeM
YCTOWUYHMBOT'O PA3BUTHS YEJIOBEYECTBA — CHIPbEBOM, SJHEPTETUUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00ECIECYECHUN YCIOBUMN
YCHEIIHOTO TpyAa U DOKOJOTMYECKH KOMGMOPTHOM KHU3HM KXKIOrO YJieHa
00I11IeCTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHWs CYIIHOCTH METOJIOB
MMO3HAHUS, UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh



MoJydyaeMble 3HAHUA JJI aHAIM3a U OOBSICHEHMSI SBJIICHUN OKPY>KaIOIEro MHUpa U
IPOUCXOAIIMX B HEM U3MEHEHU, YMEHUS JleJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAay4yHbIX (DaKTOB H MMEIOIUXCS JaHHBIX C 1EJIbI0 TOJYyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHYECKUE 3HAHUS I
penieHus NpoOJIeM B peabHbIX KU3HEHHBIX CUTYaLHAX;

MHTEpeca K MMO3HAHUIO U UCCIIEA0BATENBCKOU NEATEIBHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJIy4YCHHIO HOBBIX 3HAaHUM MO XUMHUH B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTSAMH;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX chepax npodeccuoHanbHON
JESATEIIBHOCTH.

METANPEIMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS Y4€OHOro ImpeameTa «XUMHUs Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUUMble Uit (GOPMHUpPOBAHUS  MHPOBO33PEHUS]  OOy4YarOMIMXCA
MEXKIUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHBIE MOHSTHS, OTPAkKAIOIIHE
IIEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U CHenudUKy METOJOB TMO3HAHUS,
HCTIOJb3YEeMbIX B €CTECTBEHHBIX HayKax (Marepus, BELIECTBO, DHEPTUsl, SBJICHHUE,
mpolece, CUCTeMa, Hay4YHbli (hakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeA0BaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPyTHUE);

YHUBEpCaJIbHbIC y4yeOHbIC NEUCTBUS (TTO3HABATEIbHbIE, KOMMYHUKATUBHbIE,
pEryJsITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKUIHMOHATBHOM
IPaMOTHOCTH M COIMATIbHON KOMIIETEHITUU O0yJarOIINXCS;

CHOCOOHOCTh o0y4aromuxcs UCIIOJIb30BaTh OCBOCHHBIE
MEXAUCITUTUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEpCAIbHBbIC YUeOHBIC
JIEUCTBUS B MIO3HABATEILHON U COLIMAIIBHOM MPAKTHKE.

MeranpenMeTHbIe pe3yabTaThl OTPAXKalOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKAaTUBHBIMH W  PETyJISTUBHBIMU
JCACTBUSIMU.

OBJaanenue YHHBEpPCAJIbHBIMH yueOHbIMH NMO3HABATEJIbHBIMHU
AeCTBUSIMMU:

1) 6a3oBble JJOrHYeCKHeE IeHCTBHUS:

CaMOCTOSITENILHO  (OPMYJUPOBATh M aKTyaJIM3UpPOBaTh  MpoOJeMmy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpeAeNsATh UEeNd JeATENbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI JACSITEIIbHOCTU C TOCTABICHHBIMU LIETISIMU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIICHUS —
BBIJICTISAITh XAPAKTEPHBbIE MPU3HAKK MOHSATUNA M YCTAHABIMBATHh MX B3aUMOCBS3b,



MCIIOJIH30BaTh COOTBETCTBYIONINE TIOHSITHS JIJIsl OOBSICHEHUS OTJEIbHBIX ()aKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAaHMUS ¥ KPUTEPHH I KilacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIIUM;

yCTaHABJIMBATh TMPUYUHHO-CICJICTBEHHbIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyXKJIeHUs (MHIYKTUBHbBIC, JIETyKTUBHbBIE, IIO
AQHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B pacCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHSTH B MPOIECCE TO3HAHUS, UCIIOIB3YEMbIE B XUMHUH CUMBOJIMUECKHE
(3HAKOBBIC) MOJIENH, TPEOOPA30BLIBATH MOJICIILHBIC TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CMMBOJI) OJJIEMEHTa, XUMUYecKas QopMysa, ypaBHEHUE XUMHUYECKOU
peaKknuu — TPU PEUICHWH Y4YeOHBIX TMO3HABATEIBHBIX M IMPAKTHUSCKHX 3ajad,
MIPUMEHSATh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABIICHUS VIS BBISIBICHHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUH.

2) 6a30BbIe UCCIIE0BATEILCKHE IeCTBHS:

BJIaJICTh OCHOBAaMHU METOJIOB HAyYHOT'O TO3HAHUS BELIECTB M XUMHUYECKHUX
peaKuuii;

(GbopMyIMpOBATh MENN U 33/1a4U UCCIICIOBAHMSI, HCTIOIb30BaTh MIOCTABIICHHBIC
U CaMOCTOSITEIBbHO C(HOpPMYyIMpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUTIOTE3bI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIQJICTh HAaBBIKAMHU CAMOCTOSITEILHOTO IIJIAHUPOBAHUS M IMPOBEICHMUS
VYCHHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOATh 33 XOAO0M
MpoIiecca, CaMOCTOSITENBHO IPOTHO3UPOBATh €r0 Pe3ynbTar, (popMyIupoBaTh
00001IIeHHSI ¥ BBIBOJIBI OTHOCUTEIBHO JTOCTOBEPHOCTH PE3YJIHTATOB MCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAHHON paboTe;

mpuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATEIbCKOM ¢ MPOEKTHOMN
NEATEIBLHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIBHOMY
MIOWCKY METOJIOB PEIICHUS TMPAKTUYSCKUX 3a/ad, NPUMCHCHHUIO Pa3InIHBIX
METO/IOB ITO3HAHMUSI.

3) padora ¢ undopmManueii:

OPHUEHTHPOBAThCA B Pa3IMYHBIX HMCTOYHUKAX WHPoOpManuu (HAYIHO-
MOMyJISipHAsl JIUTepaTypa XUMHUYECKOTO COJIEp)KaHMs, CIPaBOYHbBIC IOCOOMS,
pecypcbl HTepHeTa), aHamu3upoBaTh WHPOPMAIIUIO PA3IUYHBIX BUIOB U (Hopm
IIPEICTAaBIICHNUS, KPUTHYECKH OIICHWBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEUUBOCTD;



(dbopMynHpOBaTh 3aMPOCHl U MPUMEHATH PA3JTUYHBIE METOJBI MPU TIOUCKE H
oTbope wuHMOpPMALIUK, HEOOXOAWMOW JUIsI BBIMOJHEHMS YYEOHBIX 3ajaad
onpenenEHHOro THIA,

MpuoOpeTaTh OMBIT HCIHOJIB30BAHUS WH(OOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JIUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMY  TPEACTABICHUS
uHopManuu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIh30BaTh HAYYHBIA SI3bIK B KAaueCTBE CPEJACTBA MpU padoTe ¢
XUMUYECKON wuHboOpMaIeil: NpPUMEHSATh MEXIpeAMeTHbIe ((pusuyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, hOpMYIIbl, aO0peBUATYPHI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CHUMBOJMYECKHE CPEICTBA
HaTJITHOCTH.

OBi1aieHNe YHUBEPCAJIbLHBIMA KOMMYHHKATHBHBIMH JI€iiCTBUSIMH:

3a/1aBaTh BOMPOCHI IO CYIIIECTBY OOCYKIaeMOH TeMBI B XOJI¢ AWAJIOTa W/WIN
JTUCKYCCUHW,  BBICKA3bIBaTh  HWACH, (OPMYIUPOBATh CBOM  MPEIOKCHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOM 3a1a4H;

BBICTYNATh C TPE3eHTAIlMel pe3yJabTaTOB TO3HABATEIHLHOW IEATEIHLHOCTH,
MOJTYYCHHBIX CAMOCTOSITEIIbHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBITOTHCHHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIIEOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajan3aluu y4eOHOro npoekra u (popmMyIupoBaTh BHIBOIBI
M0 pe3ynbTaTaM MPOBEASHHBIX HMCCICIOBAHUN IMyTEM COTJIACOBAHMS ITO3WIIMHN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBj1ajieHNe YHUBEPCAJBHBIMHU PEryJISITUBHBIMHU JI€HCTBUSIMU:

CaMOCTOSTENIbHO IIJIAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
NeATEIBbHOCTh, ONpenensas e€ Ieau W 3aJavd, KOHTPOJMPOBaTh W IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh MpejiaraéMblii  alfOPUTM  JIEUCTBUM TIpH
BBITIOJIHEHUM YYEOHBIX M UCCIIENOBAaTEeIbCKUX 3aja4, BBIOMpAaTh Haubosee
3¢ (deKTUBHBIA CMOCOO MX pEIIeHHs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOCH NIEATETLHOCTH Ha OCHOBE CamMOaHAIM3a
¥ CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATBI
10 KUIACC

[IpenmeTHbie  pe3ynbTaThl OCBOEHUs Kypca «OpraHudeckas XUMHS
OTPaXKaKoT:

cOpPMUPOBAHHOCTh ~ TPEACTABICHUH O XHUMHYECKOHW  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHbl MHpA, POJIM XMMHUHA B TIO3HAHWU SIBJIICHUM



npuponabl, B (POPMHPOBAHMHM MBIIUIEHHS M KyJbTypbl JIMYHOCTH, €€
(GYHKIMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEIlICHUS MPAKTUUECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpeng;

BJIQZICHUE  CUCTEMOM  XMMHYECKMX  3HAaHHWM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraIINe MOHATHS (XMMHYECKUH BJIEMEHT, aTOM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTD, AJIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKas
CBA3b, CTPYKTypHasi (popmyna (pa3BEpHYyTass U COKpall€HHAs), MOJIb, MOJISIpHAs
Macca, MOJIAPHBIA OOBEM, YIIEPOAHBIA CKeNeT, (QYHKIHMOHAIbHAS TpyMIa,
paauKai, U30Mepus, U30MEpbl, TOMOJIOTHYECKUN pAJl, TOMOJIOTH, YTI€BOAOPOIbI,
KHCIIOPOJ, M a30TCOAEPKAUIUE COCAUHEHUS, MOHOMEp, IMOJMMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUHU U 3aKOHBI (TEOPHUS CTPOCHMUS
opranndeckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHs MAcCChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XWMHH, MHPOBO33PEHUYECKHUE 3HAHUA,
JeXallie B OCHOBE IOHUMAHUSA MPUYUHHOCTA W CHUCTEMHOCTH XHMHYECKUX
ABJICHUHM, (PAKTOJIOTUYECKUE CBEACHUSI O CBOMICTBaX, COCTaBe, IOJYYEHUH MU
0€30MacCHOM HCIIOJIb30BAHUM BAKHEMILIMX OpPraHMYECKHUX BELIECTB B OBITY U
IPAKTUYECKOM JESITEIbHOCTH YEJIOBEKa,

c(OPMUPOBAHHOCTh YMEHHUM BBISBISATH XapaKTEpHbIE NPU3HAKU TIOHSATHM,
YCTaHABJIMBATh UX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIHE IMOHATUS IPU
OMMCAHUM COCTaBa, CTPOCHUSI U NMPEBPALIEHUI OPraHUYECKUX COCANHEHUI;

c(OPMUPOBAHHOCTh YMEHHMM HCIOJB30BaTh XWMHUYECKYIO0 CHUMBOJMKY JIs
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIEHHOMN)
GopMyn OpraHMYeCKMX BEUIECTB W YpABHEHUH XUMHUYECKUX pEaKUUu,
M3rOTaBIMBATh MOJEIH MOJIEKYJ OPraHMYECKHUX BELIECTB IS WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIIMBATh MPUHAAJIC)KHOCTh H3YUYEHHBIX
OpraHMYeCKMX BEUIECTB II0 HMX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne CcoeAuHEHUN (yrieBOJOpPOAbl, KHUCIOPOI U a30TCOAEpPIKAIIUE
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JlaBaThb MM Ha3BaHUS IO
cuctematuyeckoi HomeHkiarype (IUPAC), a Taxke NpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUSl OTACJIbHBIX OPraHUYECKUX BELIECTB (ITWJIEH, MNPOIMWJIEH, Aall€TUJIEH,
ATUIICHTJIMKOJb, TJIMUEPHUH, (EeHOJ, (opManblIeru, aleTaablerui, MypaBbHHAs
KHUCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KMCJIOTa, CTEAPUHOBASI KUCIIOTA, TIIH0K034,
bpykTO3a, Kpaxmal, eJJTr0JI03a, TJIUIKH);

c(OPMUPOBAHHOCTh YMEHHSI ONpPENEISITh BHUIbl XUMHUYECKOH CBSI3U B
OpraHUYeCKUX COCNUHEHUAX (OJMHAPHBIE U KPATHBIE);



cOPMUPOBAHHOCTh YMEHUS TPHUMEHSATH TMOJIOKEHHUSI TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTABa M CTPOCHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

c(OPMHUPOBAHHOCTh ~ yYMEHHMH  XapaKTepu3oBaThb  COCTaB, CTPOECHUE,
¢usznyeckue M XUMHUYECKHE CBOMCTBA TUIUYHBIX MPEICTABUTENCH pPA3IUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, STUJIEH, MPOIMJIEH, alleTHUJIEH,
Oyranuen-1,3, metunOyraauen-1,3, OeH30J, METAHOJ, 3TAHOJ, ITHUJICHIJIUKOJb,
TJIALEPUH, (EHOJI, alleTallbJIeTH/l, MypaBbUHAsl M YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxmaJ, HEeJII0JI03a, aMUHOYKCYCHas KHCIIOTa), MILTFOCTPUPOBATh T€HETUYECKYIO
CBA3b MEXKJYy HUMHU YPAaBHEHHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKLIHHA C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYJI;

c(OPMUPOBAHHOCTh YMEHMSI XapaKTEpU30BaTh UCTOUHUKH YTJIIEBOJIOPOAHOIO
Colpbd  (HE(Th, NTPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB epepadbOTKH;

c()OPMUPOBAHHOCTh YMEHUW NPOBOAUTH BBIYUCIEHUS 10 XUMHUYECKHM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakuuu IO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OIHOIO M3 MCXOJHBIX
BEILIECTB UJIU POAYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAHMM 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUs, UCIOJb3YEMBIX B XUMHH IIPU U3YYEHHH BEILECTB U
XUMHUYECKUX ABJIEHUH (HaOIt0/IeHUE, U3MEpPEHHEe, IKCIIEPUMEHT, MOICTUPOBaHNUE),
UCIIOJIB30BaTh CUCTEMHBIE XHMHWUYECKHE 3HAHUSA [UIsl NPHUHITUS PpELICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyalMsX, CBA3aHHBIX C BEUIECTBAMU U UX
MIPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHM COOIIOATh MpaBUiia MOJIb30BAHUS XUMUYECKON
NOCYJI0OM U JTabopaTOPHBIM OOOpPYJOBaHUEM, a TAaKXKE TMpaBHiIa OOpaIleHus ¢
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLUHSIMHU IO BBINOJIHEHHUIO JaOOPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUTAHUPOBATH U BBIMIOJHIATH XMMHYECKHIA
AKCIIEPUMEHT (ITPEBPAILICHHS] OPraHUYECKUX BEIIECTB IPU HArPEBAHUU, MTOJIyUCHHUE
STWJIEHA M M3YYEHHE €ro CBOMCTB, KAYECTBEHHBIC PEAKIHH OPraHHMYECKHX
BELIECTB, JeHAaTypalusi OEJKOB MpU HArpeBaHWM, I[BETHHIE pEaKIMU OENKOB) B
COOTBETCTBMM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH Tpu OOpalieHUuu C
BEIIECTBAMH U J1a0OpaTOPHBIM O0OPYAOBAHHUEM, TPEICTABIATH PE3YJIbTaThI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alHuCHh YPaBHEHHMH COOTBETCTBYIOLIMX
peakuuii 1 GOpMyIMPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

cOPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIU3UPOBATH XUMHYECKYIO
uH(pOpMaLIMIO, TOJYy4YaeMyl0 M3 pa3HbIX HMCTOYHHKOB (CpEeICTBa MacCOBOMU
uHpopmaruu, UaTepHeT u npyrux);



chOPMHUPOBAHHOCTh ~ YMEHHH  COOMIOAaTh  TpPaBWIa  DKOJOTHYECKU
1eaecoo0pa3Horo TOBEJICHUST B OBITY W TPYJIOBOM JEATEIBHOCTH B IEJAX
COXpaHEHMSI CBOETO 3JI0POBbS U OKPYKAIOIIEH MNPUPOJHON Cpebl, OCO3HABATh
ONACHOCTh BO3JECHCTBUS HA KWBBIE OPTraHU3MbI OINPEACIEHHBIX OPraHUYECKUX
BellleCTB, MoHMMas cMbica mokazarens [IJIK, moscHsATh Ha mpumepax CIOCOOBI
YMEHBIICHUSI W NPEJOTBPAILCHUS WX BPEIHOrO BO3ACHUCTBUA HA OpPraHU3M
YEJI0BEKa;

JUIs 00yYaroIIUuXCsl ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TIO3HAHHUS BEIIECTB H
XMMHUYECKUX SIBIICHUN;

JUISL CIENBIX M CIA0OBHIAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHui JI. bpainsa misg 3anmucu XuMHYeCKUX

dbopmy.
11 KJIACC

[IpenmeTHBle pe3ynabTaThl OCBOCHHS Kypca «OOImas ¥ HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABJICHUN: O XHMHUYECKOH COCTaBJIAIOIICH
€CTECTBCHHO-HAYYHOM KApTHUHBI MHpA, POJM XHMHUU B TIO3HAHUU SIBJICHUU
npuponabl, B (OPMUPOBAHUM MBIIUJICHUS W  KYJIbTYphl JIUYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM ISl pEIICHUS] MPAKTUYECKUX 3a7a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U MPHUPOJTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKUX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE TOHATHSA (XMMHUYCCKUAN DJIEMEHT, aToM, HM30ToIm, s-, pP-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJSIPHBI O0O0BEM,
BAJICHTHOCTb, JJICKTPOOTPUILATEIIBHOCTh, CTENIEHb OKHCIICHUS, XUMHYECKas CBA3b
(KoBajieHTHas, HOHHAs, METAJIJIMYECKasi, BOJIOPOAHAs), KpUCTAUIMUECKAs PEIIETKa,
TUNBl  XUMHYECKHUX  PEaKIHH, PpPaCTBOpP, BJCKTPOJUTBI, HEIJIEKTPOJIMTHI,
BJICKTPOJUTUYECKAS JAUCCOLMAIMS, OKHCIHUTENb, BOCCTAaHOBUTENb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUYECKOE PABHOBECHE); TECOPUM U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW Juccoumnanuu, nepuoandeckud 3akoH . M. Menneneena,
3aKOH COXPaHECHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIICHUS YHEPTUU
MpU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHIN S3bIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHMUS, JIeKAIIME B OCHOBE MOHUMAHUSA MPUYUHHOCTUA U
CUCTEMHOCTH XHMHYECKHUX SIBJICHHUH, (haKTOJOTHYECKHE CBEJEHUS O CBOWCTBAX,
COCTaBe, MOJIydYeHUU U 0€301acCHOM HMCIOJIb30BAHUHU BAKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOH JESITEIILHOCTH YEIIOBEKA,

c(OPMUPOBAHHOCTh YMEHHI BBISBISATh XapaKTepHbIE MPU3HAKU TOHSATHUH,
YCTAaHABJIMBAaTh UX B3aUMOCBS3b, HCIOJB30BATh COOTBETCTBYIOLIME ITOHATHS NPH
OIMCAaHUH HEOPraHUYECKUX BEIIECTB U UX IIPEBPALICHUN;



c(hOpPMHUPOBAHHOCTh YMEHHM HCIOIh30BATh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
coctaBieHuss (OpMyJ BEIIECTB MW  YpaBHEHUH XUMHUYECKUX  PEaKIIUM,
cucteMatuyeckyto HomeHkIaTypy (IUPAC) u TpuBHanibHbIE Ha3BaHUS OTAEIBHBIX
HEOPraHMYECKUX BENIeCTB (yrapHbId ra3, YIJICKUCIbIA Ta3, aMMHUaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUN OTIPEEIATh BAJIGHTHOCTh U CTETICHb OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJICHTHAsl, MOHHAs, METaJUIMUeCcKasi, BOAOPOJIHAS) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOTO BelIeCTBa (aTOMHAsl, MOJEKYJsIpHas,
WMOHHAasl, METAJUINYECKasl), XapakTep Cpeibl B BOAHBIX PACTBOpPaX HEOPraHUYECKHUX
COCIMHECHUM;

c(hOpMHUPOBAHHOCTH YMEHHUI YCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBy K ONpPENEIEHHOMY KIaccy/Tpymnme
COCIMHEHUM (TMPOCThIC BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCUJIbI, OCHOBAHUS,
KHCJIOTBI, aM(pOTEepHbIE TUAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUU PaCKpBIBaTh CMBICH MEPUOJUYECKOr0 3aKoHa J1.
N. MeHnneneeBa u IEeMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIOIIYIO, 0ObSICHUTEIIbHYIO
U TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX dJIeMeHTOB |—4 mnepuonoB Ilepuogmyecko CHCTEMBI
xumuueckux saemeHToB JI. M. MenngeneeBa, WCIONB3Yys MOHATHS «S-, P-, d-
AIEKTPOHHBIE opOuTanm, «IHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U MX COCIMHEHUM
1o nepuoAaM u rpynnam [lepruoandeckon CUCTEMbl XUMUYECKUX 3eMeHTOB Jl. U.
Menpeneena;

c(hOPMHPOBAHHOCTh YMEHMH  XapaKTepus3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
NOATBEPKAaTh CYIIECTBOBAHWE TEHETUYECKOW CBS3U MEXJTY HEOPTraHUYEeCKUMU
BEILIECTBAMU C IMOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(UIIMPOBATh XUMUYECKUE PEAKIMHU IO
pa3IMYHBIM TPU3HAKaM (YUCITYy U COCTaBy PEArupyroliuxX BEIIECTB, TEIJIOBOMY
ahdexTy peaknnu, U3MEHEHHUIO CTETICHEW OKUCIEHUS DJIEMEHTOB, 00paTUMOCTH
peaKiMM, YYaCTHIO KaTaanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHM COCTAaBJISTh YPABHEHHSI PEAKIMA Pa3TUIHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PeaKIMii HOHHOTO OOMEHa, YUUThIBas
YCJIOBUSI, TIPU KOTOPBIX ATH PEAKIIMH UAYT 0 KOHIIA;



cOPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, MOATBEPKIAAIOIINE
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPraHWMYECKUX BEIIECTB, PAacClO3HABATh
ONBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BELICCTB;

cOpPMUPOBAHHOCTh ~YMEHHH  pacKpblBaTh CYHUIHOCTb  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEaAKIUM;

c(OpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKiuu OT pa3INYHBIX (AKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHUE IPOLECCHI,
JeXallke B OCHOBE MPOMBIIIICHHOTO IOJIYYEHHUSI CEPHOW KHUCIIOTBHI, aMMHUaKa, a
TaK)K€ C(POPMUPOBAHHOCTH NPEJICTABICHUNA 00 OOIIMX HAYYHBIX MNPHUHILHIAX WU
AKOJIOTUYECKUX MPOOJIEMaX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCIECHHS C HCIOJb30BaHUEM
HNOHATHS «MaccoBas JOJs BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHHUM ra3oB
OpU XUMHUYECKHX PEaKIUsAX, MacChl BEIIECTBA MM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIMX B PeakUUU
BELIECTB, TEIJIOBOro 3¢ (eKTa peakluuyd Ha OCHOBE 3aKOHOB COXPAHEHUs MAacChl
BELLIECTB, IPEBPALLECHUS U COXPAHEHUSI SJHEPT UM,

c(OpMUPOBAHHOCTh YMEHHUM COOIOAATh MpaBHila MOJIb30BAHUS XUMUYECKON
oCyJI0M U JTabopaTOpHBIM OOOpPYJOBaHUEM, a TAaKXKE MpaBuiia OOpaIIeHUs C
BELIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH IO BBIIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBINOJHATh XUMHYECKUN
AKCIIEPUMEHT (pa3yioKeHHE MEPOKCHAa BOJOPOJa B MPUCYTCTBUHU KaTalu3aTopa,
OMpEeNEeNeHNe Cpellbl PacTBOPOB BELIECTB C IOMOIIBI  YHUBEPCAIBHOIO
UHAMKATOPA, BIUSHUE Pa3IU4HbIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON pEeaKkluu,
peakMy HOHHOTO OOMEHA, KaueCTBEHHbIE PEAKIUU Ha cyib(dar-, kapOOHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIBHBIX 33134 IO
teMaM «Metaimey U «HeMeramibl») B COOTBETCTBUM C NPABUJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpallleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYIOBAHUEM,
NPEACTaBIIATh PE3YJbTaThl XHWMHYECKOIO JKCIIEpUMEHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIMX peakuuil U (HOpMyIHpPOBAaTh BHIBOJBI HAa OCHOBE
3TUX PE3yIbTaTOB;

c()OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMaLIMIO, TOJYy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpPEACTBAa MacCOBOMU
KOMMYHHKaIK, VHTepHeT U apyrux); cHopMHpOBAaHHOCTH YMEHHI COOIIOAATH
IOpaBUJa HKOJOTMYECKU II€JIECOO0Pa3HOr0 MOBENEHUS B OBITY U TPYAOBOM
JEATEIBbHOCTH B LENSAX COXPAHEHUs CBOETO 3[0POBbs U OKPYXKAIOLIEH IPUPOAHON
Cpelibl, 0OCO3HaBaTh ONACHOCTh BO3JEHCTBUS HA )KUBbIE OPraHU3Mbl ONPEIEIEHHBIX
BEIIECTB, MOHUMas cMmbica mokazarens [1JIK, moscHATh Ha mpuMepax CrocoObI



YMCHBIIICHUST W TMPEAOTBPAICHUsS WX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeIIOBEKa;

VI 00YYaroNIMXCsS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37[0POBbS: YMCHHE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/aX ITO3HAHUS BEIIECTB H
XUMHYCCKUX SIBJICHUN;

UL CHEMbIX © CcHa0OBUIANMX OOYYAIOMIMXCS: YMEHHE WCIOIb30BaTh
penbedHO-TOUCUHYI0 cUCTeMy oOo3HaueHui JI. bpaiinsa mis 3amucu XUMHYECKHX
dbopmy.



IV. TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne i/ P Konrpoabnbie | IIpakTuyeckue p
NMPOrpamMMbI Bcero o0pa3zoBaTre/bHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. TeopeTudyeckue 0CHOBbI OPraHM4€eCcKO XUMUM
[Ipenmet opranndeckoit xumun. Teopus
11 CTPOEHUS OPraHUYECKUX COETMHEHUN A. 3 1 0
M. bytneposa
Htoro no pazgeny 3
Pa3nen 2. YrieBoaopoabl
2.1 [IpenenbHBIE YTIEBOJOPOIbI — AIKAHbI 2 0 0
99 HenpenenbHble yriieBOIOPOIbI: ATKEHBI, 6 0 1
' AJKaJMEHbI, ATKUHBI
2.3 ApoMaTu4ecKue yrieBo10poibl 2 0 0
24 [TpupoaHbIe HCTOUHUKH YTIIEBOI0POIOB U 3 1 0
' MX TiepepaboTKa
Hroro o pa3aeny 13
Paznen 3. Kuciiopoacoaep:xamue opraHudeckue coeinHeHUust
3.1 Cruptel. ®enon 3 0 0
Anpaeruanl. KapOOHOBBIE KUCIIOTHI.
3.2 JCTIRT. B4 7 0 1
CrnosxHble 3¢upsl
3.3 VYrieBonsl 3 0 0




Uroro no pazneny

13

Pa3nen 4. A3orcoaepkaiiue opraHnveckue coenHeHus!

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 3
Hroro no pazneny 3
Pa3zgea 5. BoicokoMosieKyJIsIpHbIE COeTMHEHUS

51 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoaunuecTBOo 4acoB DJIEKTPOHHBIE
HanmeHoBaHMe pa3iesioB H TeM uudpoBbie
Ne i/t P Kontpoasubie | IIpakTHyeckue (ubp )
NMporpaMmbIl Bcero o0pa3oBaTejbHbIE
padoTbI padoThbI
pecypcbl
Pa3nen 1. Teoperuueckne 0CHOBBI XUMHH
Crtpoenue aromoB. [lepuoanueckuii 3aK0H
11 u [lepunonnueckas cucteMa XUMUYECKUX 3 1 0
anemenToB /I. 1. Menneneena
12 CrtpoeHnue BemecTBa. MHOT0O0OOpasue 4 0 0
BEIIIECTB
1.3 XHUMHYECKUE PEeaKIINU 6 0 1
14
Hroro no pazneny 13
Paznen 2. Heoprannueckasi Xumust
2.1 Mertambl
2.2 Hewmetanmst 1
53 CBs13b HEOPraHUYECKUX U OPTaHUIECKUX 9 0 0
BEIIECTB
Uroro no pazneny 17
Pa3znen 3. XumMusi v )KM3Hb
3.1 XUMHA U )KU3Hb 4 1 0
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 3




V.HHIOYPOYHOE INTAHUPOBAHHUE

10 KITACC
KosnuyectBo yacos Jara npoBeaenust
Ne
Tema ypoka Kontpoabnsbie | IIpakTuyeckue
n/n Bcero
padoThI padoThI
Pa3nesn Ne 1 «Teopernueckne 0CHOBbI OPraHH4ecKoil XuMum» 3 yaca.
1 IIpeameT opraHnyecKoi XuMuu, eé 1
BO3HHUKHOBCHHUE, PA3BUTUC U 3BHAUYCHUEC
Teopus cTpoeHUs OpraHMUYECKUX
2 coenunenuit A. M. byrneposa, eé 1
OCHOBHBIE ITOJIOKECHHUS
[IpencraBienue o kKi1accupuKauu
3 opraHuueckux Bemniects. Homenknarypa 1 1
(cucremaTHyecKasi) U TPUBHAJIbHBIE
Ha3BaHMs OPraHMYECKUX BEIIECTB
Pazjnen Ne 2 «¥YriaeBogopoasi» - 13 yacos.
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHYECKHUH Psifg
5 MeraH 1 5TaH — pPOCTEUILNE 1
MPEJICTAaBUTENN ATKAaHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOICTBA 1
5 OTuieH U NPONNJIEH — MPOCTENIINE 1
MPEJICTAaBUTENN ATKEHOB
8 [TpaxTrueckas pabora Ne 1. «Ilonydyenue 1 1
ATWJIEHA U U3yYEHHUE €TO CBOMCTBY




Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. Ilomydenue
CUHTETHUYECKOTO KayuyKa 1 Pe3HHbI




AJIKHHBI: COCTaB 1 0COOCHHOCTH CTPOCHHUS,
10 TOMOJIOTUYECKUH psijl. ALleTUIIEH — 1
MPOCTEUIINNA TPEICTaBUTEND AIKHHOB
1 Brpluncienus o ypaBHEHUIO XUMUYECKON 1
peakiuu
12 ApeHbl: 0eH3011 U TONY0JI. TOKCUYHOCTh 1
apeHoB
13 ['enetnueckas cBsA3b yIiI€BOAOPO/IOB, 1
IPUHAUJIEKAIINX K PA3JIMYHBIM KJ1accaM
[TpupoaHbIE UCTOYHUKHU YTIIEBOIOPOJIOB:
14 NPUPOIHEIN ra3 ¥ MOMyTHBIE HEPTIHBIE 1
ras3bl, HeTh U MPOYKTHI €€ epepaboTKu
[TpupoaHbIE UCTOYHUKHU YTIIEBOIOPOJIOB:
15 NPUPOIHEIN ra3 ¥ MOIyTHBIE HePTIHBIE 1
ras3bl, HeTh U MPOYKTHI €€ epepaboTKu
16 KonrtponbHas pabora 1o paszzaeny 1 1
«YTIneBogopoabh»
Paznen Ne 3 «Kuciiopoacoaep:xaiiue oprannieckue coeinuenus» - 13 yacos.
17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI: 1
METaHOJ U 3TaHoJ. BogopoaHas cBs3b
18 MHOroaTOMHBIE COIUPTHI: STUIEHTIIMKOIb U 1
TJIMLEPUH
19 @DeHoI: CTPOeHHE MOJIEKYJIBI, (PU3UYECKHe 1
U XUMUYECKUE CBOMCTBA, IPUMEHEHNE
20 Anbreruasl: popManbaerua u 1
aneTanpaerul. AleToH
21 OHOOCHOBHBIE NpeieIbHbIE KApOOHOBbIE 1
KHUCJIOTBI: MypaBbHHAas U YKCYCHas
22 [Mpaktudeckas padora Ne 2. «CBoiicTBa 1 1




pacTBopa YKCYCHOU KHCIOTBI»

CTCapI/IHOBaH " OJICMHOBAas KUCJIOTHI, KaK

23 NPECTaBUTEIN BBICITNX KapOOHOBBIX 1
KUCJIOT
24 MpbL1a KaK COJH BBICIITUX KaPOOHOBBIX 1
KHCJIOT, UX MOIOIIIee JeiicTBHE
CrnosxHble 3(Upbl KaKk MPOU3BOIHbIE
25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIIOKHBIX 1
3¢upoB
26 Kupsl: ruaponus, npuMeHeHHE, 1
Ouoyoruueckas poib KUPOB
VYrneBoabl: cocTaB, KjlacCUpUKaIus.
27 Baxxneiiime npencTaBUuTeNn: TIOK03a, 1
bpykTo3a, caxaposa
08 Kpaxmain 1 niesutronosa Kak mpupoIHbIe 1
TIOJTUMEPBI
KonTponbhas pabota o pazaeny
29 «Kucnopoacoaepxarine opraHuIecKue 1 1
COE/IMHEHHUS»
Paznen Ne 4 «A3oTcoaep:kamue oprannyecKue coeTuHeHUus» - 3 yaca.
30 AMMHBI: METUJIAMUH U aHWINH 1
AMHMHOKHUCIIOTHI Kak aMm(pOTEpHbIE
31 OpraHUYECKUE COCAUHEHUS, UX 1
Ounonoruveckoe 3HaueHue. [lentu s
39 benku kak mpupoaHbIe 1
BBICOKOMOJICKYJISIPHBIE COCIMHEHHS
Pa3znen Ne S5 «BbIcOKOMOJIEKYISIpHBIE COCAUHEHHUS» - 2 yaca.
33 OCHOBHBIE MOHSATHUS XUMUU 1

BBICOKOMOIJICKYJIAPHBIX COeIMHEHMH




34

OcCHOBHBIE METOJbI CHUHTEC3a




BBICOKOMOJIEKYJISIPHBIX CO€JUHEHUM.
IInacTmaccel, KaydyKH, BOJIOKHA

OBHIEE KOJIMYECTBO YACOB

34 3 2
I1O MTPOI'PAMME

VI. YYEBHO-METOIUYECKOE OBECIHEYEHHE OBPA3OBATEJIBHOI'O
IMPOIECCANOBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 11 knacc/ I'abpuensu O.C., OctpoymoB U.I'., CnankoB C.A., AkiinonepHoe o0miectBo «M3aaTenbcTBO

«IIpocsemenue»



11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

[arta npoBeaenue

KonTpoabubie
Bcero P
padoThbI

IIpakTH4yeckue
padoTsbI

Pazgen Ne 1 «Teopernueckne ocHOBBI Xumumn» 13 yacos.

XuMHYeCKHUH 37IeMEHT. ATOM. DJIEKTPOHHAS

KOH(HUTYypaLusi aTOMOB

[lepnonnueckuii 3akoH u [lepuonnueckas
cucTeMa XMMu4eckux aiementoB /1. U.
MenneneeBa, X CBsI3b C COBPEMEHHOM
TEOpHEN CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYSCKHX 3JIEMEHTOB U UX COSIMHECHUM 110
rpynmnam u nepuojam. 3HaueHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX deMeHTOB J[.J1. MeHaeneeBa B
pa3BUTHU HAYKH

CrpoeHue BelecTBa. XMMHUYECKas CBSI3b, €€
BU/JIbl; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BomopoiHas cBs3b

BajeHTHOCTB. DIEKTPOOTPUIIATEIHBHOCTb.
Crenenb okucieHus. Bemecrsa
MOJICKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTpOCHHS

[IonsiTHE O AUCIIEPCHBIX CUCTEMAX.
W cTrHHBIE U KOJUTOUIHBIE PACTBOPBHI.
MaccoBas 107151 BEILIECTBA B paCTBOPE




Knaccudukanus u HOMeHKIaTypa
HEOPraHWYECKUX COEAMHEHU. [ eHeTnueckas
CBSI3b HEOPraHWYECKHUX BELIECTB, PA3TUYHBIX
KJIACCOB

Knaccudukanmst XaMUYeCKUX peakivii B
HEOPraHWYEeCKON U OPraHU4eCKON XUMUHU.
3aKOH COXPAHEHMS MACChI BEIIECTB; 3aKOH 1
COXpaHEHHUs U IPEBPALLECHUS SHEPTUU NPU
XUMHUYECKHUX PeaKIUsIX

Cxkopoctb peakunu. OOpaTUMbIE peaKIIHH.
XUMHUYECKOE PABHOBECHE

10

[Ipaktuueckas padora Ne 1. «Bnusinue
pas3InYHbIX (PAKTOPOB HA CKOPOCTh 1 1
XUMHUYECKON peaKLun»

11

DnekTponuTHdeckas nuccormanus. [lonsarue
0 BoJiopoiHOM mnokasarene (pH) pactBopa.
Peakiuu nonHoro ooMena. ['mapomnus
OPraHUYEeCKUX U HEOPTAHMYECKHX BEILIECTB

12

OKHUCIUTENbHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonarue o6 anexTponausze 1
pacIuIaBoB U pacTBOPOB COJIEH

13

KontponbHas padoTa mo pazgeny

1 1
«TeopeTnyeckrue OCHOBBI XUMUM

Pasznen Ne 2 «Heoprannueckasi xumus» - 17 yacos.

14

Mertannel, ux nonoxenue B [lepuoaudeckoit
CUCTeMe XUMHUYeCKHX dreMeHToB [1. 1.
MeHnneneeBa 1 0COOCHHOCTH CTPOCHUS 1
aToMoB. O01ue pu3nYecKue CBOMCTBA
METaJJIOB




15

CrnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PsiL
HaIPSHKEHUN METaJIOB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPUMA, KaJaui, KaJIbLIWM, MarHui,
TIOMUHHN) U UX COSTUHEHUI

17

XUMHYECKUE CBOMCTBA XPOMa, MEAU U UX
COCIMHEHUN

18

XuMHYeCcKHe CBOMCTBA ITMHKA, JKejie3a U UX
COEIMHEHNN

19

[TpakTuueckas padora Ne 2. "Pemienue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«Meramib"

20

Hemeramipl, uX 1MojgoxeHue B
Ilepronnueckoi cUHCTEME XUMUYECKUX
anemenToB /I. 1. Menaeneera u
0COOCHHOCTH CTPOCHHUS aTOMOB

21

Pur3nyecKue CBOMCTBA HEMETAUIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCTIOopo/ia, cepbl, hocdopa u yriaeposaa)

22

XHWMHYECKHE CBOMCTBA raJIOT€HOB, CEPhI U UX
COEIVHEHUN

23

XuMHyeckue cBOMCTBA a30Ta, (pochopa 1 ux
COCIMHEHU N

24

XHUMHYECKUE CBOWCTBA YIIIEPOa, KPEMHUS U
AX COeINHEHUH

25

[IprMeHeHre BaXKHEMIITMX HEMETAIIOB U UX
COCIMHEHUN

26

O0001eHrEe U cucTeMaTU3alus 3HaHU 110




TeMme «Hemertaiuiely. Beruucienus mo
YpaBHEHUSM XUMUYECKUX PEAKIUI U
TEPMOXUMHYECKUE PACUETHI

[Tpaxtuueckas padota Ne 3. «Pemenue

27 AKCTICPUMEHTAIBHBIX 33]1a4 110 TEME 1
"Hemerammb!"»

o8 KonTponpHas pabota mo remam «MeTalbhy 1
n «Hemeramns»

29 Heopranwdeckue u opraHMueCcKrue KUCIOTHI. 1
Heopranwndeckue u opraHnuecKrue OCHOBAHHUS
AmMdoTepHbIe HEOPraHUYECKUE U

30 OpraHWYecKue coeuHeHus. [ eHeTnIecKas 1
CBSI3b HCOPTaHUYECCKUX U OPTAHUUYECKUX
BEILIECTB

Paznea Ne 3 «Xumus u ;Ku3Hb» - 4 yaca.
Ponb xuMun B 00ecrieYeHUN SKOJIOTHYSCKOM,

31 HHEPTreTUYECKON U MTUIIEBOI O€30MaCHOCTH, 1
Pa3BUTHH MEUITTHBI
[IpencraBienust 06 0OIMMX HAYUHBIX

32 MPUHIIUIIAX TPOMBIIIIEHHOTO MOJTY4YeHUs 1
BKHCHIIINX BEIIECTB

33 YenoBek B MHpE BEIIECTB U MAaTEPHAJIOB

34 X¥MHUS ¥ 310pOBbE YETIOBEKA

OBHIEE KOJIMYECTBO YACOB IIO 34

I[TPOI'PAMME







