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HNOACHUTEJBHAS 3AIIUCKA

[IporpammMa 1O XWMHUM Ha YypOBHE CpeIHEro o00mero o0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHOll 00pa3oBaTeIbHONW MPOTPaMMbl CpeAHEro o0061iero oOpa3oBaHUs
(®OIT  COO), mpencraBieHHblx B DenepallbHOM  TOCYJIapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konnenmuu mnpenoaaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoin
denepanuy, peamu3yIOIMX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPaMMbl, H
OCHOBHBIX TOJNOXKeHU «Crparernn pa3BuTus Bocnutanuss B Poccuiickoin
deneparuun Ha niepuoa 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKE MpOrpaMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1elt cTpareruu 00ydeHus, BOCIIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCA CPEICTBAMU
yueOHoro npeamera «Xumusi» aiig 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBUIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3auMO0OOYCIOBICHHOCTU LEJEH,
COJIep)KaHus, pe3yJabTaToB OOy4YeHHS U TpeOOBaHUI K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, OJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON  OpraHu3aliM, SBISIETCS HEOThEMJIEMOM 4YacThlO HUX
oOpazoBaHHOCTU. OHO CIYXHUT 3aBEPIIAIOIIMM JTAalNoOM pealu3aldd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEeME XUMHUYECKOTo o00pa3oBaHusA. T I[EHHOCTU KacaroTcs
NO3HAHUS 3aKOHOB IPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOUIEH KYJIbTYpPbl
YEeJIOBEKa, a TaKKe SKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3I0pOBBIO M TpUpoHOM cpene. Peamusyercs xumuyeckoe oOpa3oBaHUe
oOyyJaronuxcsi Ha ypoBHE CpeHero ooiero oOpa3oBaHUs CPECTBAMH Yy4e€OHOTO
npeaMera «XUMHUSD», COJEp)KaHUE M TMOCTPOCHHE KOTOPOrO OIpEAesieHbl B
nporpaMMme 1O XUMHUU C Y4ETOM CHenupuKkd HayKdu XUMUU, €€ 3HAUYCHUS B
MO3HAHWUU TPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKE C Y4ETOM
o0lmux 1ened W NPUHIMIIOB, XapaKTEPU3YIONIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpeJiHero odiiero oopasoanus B Poccuiickoii @enepanuu.

XuMUsl KaK 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK WUIpaeT 0COOyI0 poib B
COBPEMEHHOM IMBHWIM3AIMHN, B CO3JJaHUM HOBOM 0a3bl MaTepuaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOI BKJIaJ B (POPMHPOBAHUE PAIIMOHAIBHOIO HAYYHOT'O MBIILJICHUS,
B CO3/IaHHME€ LEJIOCTHOTO MPEJCTABICHUS 00 OKpYKAIOIIEM MUpE KaK O €IMHCTBE
OPUPOJIBI U YellOBeKa, KOTopoe (HOpMUPYETCS B XMMHH Ha OCHOBE MOHUMAaHUS
BEILLIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpA, OCO3HAHMS B3aWMOCBS3U MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 001aCTSIMU IPUMEHEHUSI.



TecHO B3aMMOJICUCTBYSl C APYTUMHU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOThEMJIEMOM YacThI0O MUPOBOH KYJIbTYpbl, HEOOXOUMBIM yCIIOBUEM YCIIEUTHOTO
TpyJa U >KM3HU KaxJaoro ujeHa oOmectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HallpaBJIeHA HA pEUICHUE
rJI00aJbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHsI YENOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3/I0POBbSL.

B coorBercTBUM C OOIIMMH HEISIMH W NPUHUUIIAMU CPEJHEro OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIi ypOBEHB
U3yYEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOyyJaromuxcsi, HEOOXOJIMMYI0 MM JJig BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOIO BKJIKYEHHS B JKU3Hb COLIMYyMa, NPOJOJKCHUS
o0pa30BaHMsl B pa3UYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEACTBEHHO C XUMUEIH.

CocraBnsomuMu  npeaMera  «XuMus» SBISIOTCS  0a30Bble  KypChl —
«Oprannyeckas xumus» U «OOmass ¥ HeOpraHuyeckass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMA
3HAHUU MO HEOPTraHMYECKOW XMMHH (C BKIIFOYEHUEM 3HAHUM U3 O0IIeH XUMUU) U
OpraHnyeckon xumuu. PopMHUpOBAHUE AHHOM CHUCTEMBI 3HAHUM IIPU HU3YyUYEHUHU
npeaMera oOecleyuBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOI000pas3us
BELIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crtpyktypa cogepxaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHu4eckas XuMus» copMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CHUCTEMHOTO TOJAXO0/Ja K U3Yy4YeHUI0 y4eOHOro marepuaia M OOyCJOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpeleaEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBaAIOTC HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OpPraHUYECKHUX
COCAMHEHNI, a TaKXE€ Ha YPOBHE CTEPEOXUMHUYECKHMX M DJIEKTPOHHBIX
NpEACTaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3y4aeMblx B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTHHU — OT YTJIEBOJOPOJIOB 0 CIOXKHBIX OMOIOTUYECKU
AKTUBHBIX COEIUHEHHN. B Kypce OpraHndeckol XMMHUU IOJIyYarOT pPa3BUTHE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IEr0 00pa30BaHMs MEpPBOHAYABLHbBIE
IPEICTABICHUS O XMMUYECKON CBS3M, KIACCU(PUKALMOHHBIX MPU3HAKAX BELIECTB,
3aBHCHUMOCTH CBOMCTB BELIECTB OT UX CTPOCHMS, O XUMUYECKON PEAKIINH.

[Tonq HOBBIM yrioM 3peHuss B mpeameTe «XuMHs» 0a30BOro0 YpOBHS
paccMaTpuBaeTCs M3yYEHHbIH Ha YPOBHE OCHOBHOrO oOIIero oOpa3oBaHuUs
TEOPETUYECKH MaTtepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas ¥ HeopraHuyeckas
XUMUS» 00ydYarolMMcs TPEAOCTaBIseTCSl BO3MOXKHOCTh OCO3HATh 3HAUYECHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJI0JOTHYECKUX TO3UIUH,



rIy0)Ke TOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMH 53TOro 3akoHa — OT
000011ar01IeH 10 0OBSICHSAIOIIEH U TPOTHO3UPYIOIICH.

Enwnas cucreMa 3HaHWN O BaXXHEHIIMX BEIIECTBaX, MX COCTaBe, CTPOCHUH,
CBOMCTBAax W NMPUMCHCHHH, a TAKXKE O XUMUYECKHX PEaKIHAX, UX CYITHOCTH U
3aKOHOMEpPHOCTSIX NpOTEeKaHus JononHserca B Kypcax 10 um 11 xkiaccos
AJIEeMEHTaMHU COJEPKAHMS, HUMEIOINIMMHU KYJIbTYPOJOTUYECKUM U TPUKIAAHOU
XapakTep. OTH 3HAaHHUS CIOCOOCTBYIOT IOHMMAaHHUIO B3aUMOCBS3U XUMUHU C
JIPYTUMHU HayKaMH, PaCcKphIBAIOT €€ poJib B TO3HABATEIHHON W MPaKTUYECKOU
JESTETLHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHHSA K IIPOIEeCCy
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUNA XUMHUH, TTOMOTAIOT
BBITYCKHUKY OPHUECHTHPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKA OCMBICIUBATh MH(GOPMAIHIO U
OpUMEHSATh €€ i TOTNOJHEHUs 3HAHWM, peHIeHUs WHTEIUIEKTYalbHBIX |
AKCIIEPUMEHTAJILHBIX HMCCIEA0BATENIbCKUX 3a/1a4. B 1enom copepkanue yaeOHOTO
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYCHHS  OPHUEHTHUPOBAHO  Ha
dbopMupoBaHre y OO0yYaIOMIMXCS MHUPOBO33PEHUYECKONW OCHOBBI ISl TIOHUMAHHUS
dunocodckux uae, TakKuX Kak: MaTepHAIbHOE €MHCTBO HEOPTraHUYECKOrO H
OpraHUYecKOro MHupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTaBOM U
CTPOSHHEM, II03HABACMOCTh TMPUPOJIHBIX SBJICHUA IyTEM OJKCIIEPUMEHTa U
peIieHus] TMPOTHBOPEYUN MEXKIy HOBBIMH (aKTaMU U  TEOPETUUCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEUICHUU SKOJIOTHMUECKUX Tpodiiem, a
Takke MmpodsemM cOepexeHus: IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3JJaHUsI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nmmane pemenws 3ama4 BOCTIMTAHWS, Pa3BUTUS W CONHMAIA3AIUU
oOydJaronuxcsi TPUHATBIE MPOrpaMMON IO XUMHUU TMOJXOJbI K OIPEACIICHUIO
colepkKaHUsT M TOCTPOCHUS TMpeAMeTa MpeAyCcMaTpuBalOT (QOpMUpPOBaAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEKOIIUX 0a30BO€ 3HAYEHUE A
Pa3IUYHBIX BHJIOB JICSITCIBHOCTH: peIICHUs MpoOJeM, TIOWCKa, aHaiu3a |
00paboTku uHbopMaIu, He0OOXOUMBIX JJI MPUOOPETEHUS OIbITa TPAKTUIECKON
U HCCIE0BaTENIbCKON JEeSTENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpemonaBaHuWs XMMHUU KaK Ha YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHusl, TaK M HA YPOBHE CPEJIHET0 00IIEero 0Opa3oBaHUs, IIPH ONPEACICHUN
coliepKaTeIbHOM XapaKTepUCTUKHU IeJied H3y4YeHUs NpelMeTa HalpaBiIeHUEM
NIEPBOCTETNICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUUECKOU
JIESTETLHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C
METOJMYECKOW TOYKH 3pPEHUSI TaKOM MOJXO0J K ONpPENENCHUIO LeNied N3y4YeHUs
IIpeIMETa SBISICTCS BITOJIHE ONPaBIaHHBIM.



CorynacHO JaHHOW TOYKE 3pPEHUSl TJIABHBIMH IIEJSIMH U3YYEHHUS MpeaMeTa
«Xumust» Ha 6a30BoM ypoBHe (10 =11 kJ1.) SIBIISAIOTCSA:

e (¢dopMuUpPOBAaHHWE CHCTEMBl XHUMHUYECKHMX 3HAHUW KaK  Ba)KHCHIICH
COCTAaBJISIFOIIEH €CTEeCTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOU
JeKaT KIIFOYEBBIC MOHATHUSA, (QyHIAMEHTAIbHBIE 3aKOHBI U TCOPUU XMMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE W TMOHUMAHWE CYIIHOCTH JOCTYITHBIX
000011IeHnIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C UCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUS,

e (opMupoBaHuE U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BCIIECTB M XUMUYECKHUX pEaKIii, HEOOXOAMMBIX I MPUOOpETEHUS
YMEHUN OPUEHTUPOBATHCS B MHUPE BEIIECTB W XHMHYECKUX SBJICHHMH,
UMEIOIIIMX MECTO B MPHUPO/JIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHEC YMECHHUH U CIOCOOOB JEATEIHHOCTH, CBS3aHHBIX C HAOJIOJICHUEM
U OOBSICHEHHEM XHUMHUYECKOTO OKCIEPUMEHTa, COOJIOICHUEM TIPaBUII
0e301acHOro oOpaIeHus ¢ BEIIeCTBAMMU.

Hapsiny ¢ aTumMm, comepxaTenbHas XapaKTepUCTUKA LIeJIel U 3a/lay U3y4eHUs
IpeaIMeTa B IPOrpaMMe 10 XMMHUH YTOYHEHA W CKOPPEKTUPOBAaHA B COOTBETCTBUH
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero obmero obpazoBanms. CeromHs B
NpernoJaBaHu XUMHH B OONbIeld  CTENMeHH OTHAETCS  MPEANnOYTECHUE
PAKTUYECKON KOMIIOHEHTE COJAep)KaHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MIOJITOTOBKY BBIMMYCKHUKA 0OO0IIE00pa30BaTEIIbHOW OpPraHMW3aIluy, BJIAJCIOIICTO HE
HAOOpOM 3HaHWW, a (PYHKIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIoco0aMu U
YMEHUSMU aKTUBHOTO TOJIYYCHHS 3HAHUW U NMPUMEHEHUS MX B PEATbHOU KU3HU
JUTSl pelIeHUs TPaKTUYECKUX 3a]1ay.

B cBs3m ¢ 3TUM TIpu u3y4deHUHW TmpeaMeTa «XUMHUS» JOMHHHPYIOIIEE
3HAYCHHUE MPUOOPETAIOT TAKKE MENN U 33a/1a4H, KaK:

aganTaiys o0ydyaromuxcsi K YCIOBUSM JMHAMHYHO PA3BUBAIOIIECTOCS MHUPA,
dbopMHUpOBaHHWE  MHTEIUIEKTyaJbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pENICHU B KOHKPETHBIX )KHU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEIIECTBAMHU M UX
PUMEHEHUEM;

dbopMupoBaHue y O0OyYarolUMXCs  KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMITCTCHIINH), WMEIOIINX YHUBEpPCAJIbHOEC 3HAYCHUE IS PA3IUYHBIX BUOB
JeSITeIbHOCTH: PEIIECHUs MpoOJieM, MOMCKa, aHaan3a U o0paboTku MH(GOpMaLUH,
HEOOXOMUMBIX JUIsl TIPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TO3HAHWM XUMHUH, a TakkKe I OIEHKU C TO3HIHM
AKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIIUSHUS BEHIECTB M XUMHUYECKHX
IPOIIECCOB HAa OPTaHU3M UYEJIOBEKa M MPUPOAHYIO CPELy;



pPa3BUTHC ITO3HABATEIILHBIX HHTEPECOB, MHTCILICKTYaJIbHBIX M TBOPYCCKHX
CIOCOOHOCTEH 00YJarOIIMXCS: CIIOCOOHOCTH CAaMOCTOSTEILHO MPUOOPETAaTh HOBHIE
3HAHHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU IMOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpeMEeHHBbIC MH(GOPMAIMOHHBIE TEXHOJOTHH /IS MOUCKA W aHaln3a y4eOHOW U
HAyYHO-TIONMYJIAPHON MH(DOPMAIIUU XMMHUYECKOTO COJICPIKAHMS;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YJAIOIITUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBINIJICHUSI, HAOMIOMAaTeTLHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpBIE
0COOEHHO HEOOXONWMBI, B YACTHOCTH, NpPH TUIAHUPOBAHWUU U TPOBEIACHUU
XUMHUYECKOTO DKCIICPUMEHTA;

BOCIIUTAaHUE Yy OOydJarommxcs yOSKIEHHOCTH B T'yMaHHUCTHYECCKOM
HAIIPABJICHHOCTH XHMHH, €€ BaXHOW POJM B PEIICHHH TIOOAIBHBIX IPOoOJIeM
PaIMOHAIIBHOTO MPUPOIOTIOIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHECHHSI TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOTO
OTHOIICHUS K TPHUPOJC M CBOEMY 3/I0POBBIO, a TakKe IMPHUOOPETCHUS OIbITa
UCIIOJIb30BAaHUS TOJIYYCHHBIX 3HAHWHM I MPUHATHS TPAMOTHBIX PCEIICHHA B
CUTYAITUAX, CBSI3aHHBIX C XUMUYCCKHUMH SIBIICHUSMHU.

B yudeOHOM mmane cpenHero ooOmero oOpa3oBaHMS MPEAMET «XHUMHSI
0a30BOro YpOBHS BXOJHUT B COCTAB MpPEIMETHON oOnacth «EcTecTBEeHHO-HAY4YHBIC
IPEIMETHD).

OO6mIee 4nco 9acoB, OTBEAEHHBIX JIJIS U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oOrero odpazoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 yaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 gac B Hefeonio).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKAS XUMUA

Teopernyeckue 0OCHOBbI OPraHUYeCKOM XUMHUU

[IpeameT opranuyeckoi XUMHUM: €€ BO3SHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuajoB. Teopusi CTpPOEHUsT OpPraHUYECKUX
coenunennii A. M. BytnepoBa, e¢ ocHOBHBIE MOJ0KeHUS. CTPYKTYpHBIE (POPMYJIIBI
OpraHMYecKUX BeulecTB. l'omoisiorusi, wu3oMmepus. XHUMHUYECKas CBsA3b B
OpPraHUYEeCKUX COCIMHEHUSX — OJJUHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenune o knaccUpUKaMK OpraHuyeckux BemiecTB. HomeHknatypa
OpraHUYEeCKUX COEIMHEHHH (CHCTEMaTH4yecKas) M TPUBHAIBHBIE Ha3BaHUS
BaKHEHIINX MPEICTAaBUTENIEN KIACCOB OPraHMYECKUX BEILIECTB.

DKCnepUMEHTAIbHBIE METOJbl HW3Y4YeHHUS BEIIEeCTB W HUX MpEBpaIlCHU:
O3HAaKOMJIEHWE € O0pa3luaMy OpPraHMYECKUX BEIIECTB W MaTepuajlaMd Ha HX
OCHOBE, MOJICIMPOBaHUE MOJEKYJl OpPraHMYECKUX BEIIECTB, HaONIOJEHUE U
ONMCAHUE JEMOHCTPALIMOHHBIX OIBITOB I10 MPEBPAIICHUI OPTaHUYECKUX BELIECTB
IpY HarpeBaHuu (IU1aBjieHue, 00YTIIMBaHUE U TOPEHUE).

Yraesogopoasl

AnKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKM psa. MeraH W 3TaH —
OpoCTeHIline NPEeACTaBUTENN aJKaHOB: (PU3NYECKUE U XHMHUYECKHE CBOMCTBA
(peakiuu 3aMelleHus] U TOpPEHMs), HAXOXXJIEHUE B TMPUPOJE, MOIYyYEHUE H
IpUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psil. DTWIEH U NPOIUJIEH —
OpoCTeiIline NPEeACTABUTENN AaJKEHOB: (PU3NYECKHE U XHMHUYECKHME CBOMCTBA
(peakuuu TUAPUPOBAHMS, TATOTCHUPOBAHUA, THUApPATALNUHU, OKHCICHUS W
NOJINMEPHU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaauensl: Oytamuen-1,3 u metunOyraaues-1,3: cTpoeHue, BaKHEHIINe
XUMHUYECKHE CBOMCTBA (peakius nojaumepusanuu). [lomydyeHne CHHTETHUECKOIO
Kay4dyKa U pe3UHBI.

AJNKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALETUIIEH
— TpPOCTEHIIMN TpeACTaBUTEIb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKHUE U
XUMUYECKHE CBOMCTBA (pEaKklMM T'MAPUPOBAHMS, FAJION€HUPOBAHMS, THMAPATALNH,
TOpeHus), NOJyYeHHE U IPUMEHEHHE.

Apenbl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuu raJoreHMpOBaHMUSI U HUTPOBAHUS), MTOJyYEHUE U NPUMEHEHHe. Tonyon:
cocmas, cmpoeHue, usuyeckue U  XumMuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsl U HUMPOBAHUS), NOLyYeHue u npumerHeHue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBSI3b MEXIYy YIVIEBOJOPOJAAMH, NPHHAMIEKAIIMMHU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHble MCTOYHUKH YriaeBOAOPOJAOB. [IpupoaHblii ra3 W MNOMyTHbIE
HedTsaHble Ta3pl. Hedtp u e€ mpoucxoxnenue. CrocoObl nepepaboTku HepTH:
MEPEroHKa, KPEKHUHI (TePMUYECKUM, KaTaaUTUYECKHil), nuponu3. [Ipoaykrsl
nepepaboTku HepTH, UX MPUMEHEHUE B MPOMBILIICHHOCTH U B ObITYy. KaMeHHbII
yTOJb U MPOAYKTHI €ro NepepadoTKH.

OKCHEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUsl BEIIECTB M HX MPEBPAIICHUI:
O3HaKoOMJIEHHE ¢ oOpa3lamMu IUIaCTMAacC, KayuyyKOB M PE3UHbI, KOJJICKLIUU
«Hedtp» u  «Yromp», MOAENIMpPOBAHHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOJHBIX, MTPOBEACHUE NPAKTUYECKON pabOThl: MOJyYEHHE 3TUIICHA
Y U3YUYEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Boluucienuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WIIH MMPOJYKTOB PEAKIIHH).

Kucnopoaconepxanue opranuyeckue COeJUHEHUS

[IpenenpHble OJHOATOMHBIE COUPTBHL. METAaHON W 3TAHON: CTPOCHHE,
¢u3znueckue M XMMHYECKHE CBOMCTBA (peakUMd C AaKTUBHBIMU METaJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpEHHUE), NpUMEHeHue. BoaopoaHble CBS3HM MEXIY
MOJIEKYJIAaMH CITUPTOB. /lelicTBHE METaHOa U 3TaHOJa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbpl€  COUPTBL. OJTWIECHIJMKOJIb W  TJHMIEPUH: CTPOCHHE,
¢u3nueckue W XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO LIEIOYHBIMU
MeTallaMH, KaueCTBEHHas PEaKUus Ha MHOIOAaTOMHbIE cIHpThI). JleiicTBue Ha
opraHusM uenoBeka. [ IpumeHenue rauueprusa U 3THIICHTJIHKOJIS.

®deHon: CTpOCHHME MOJEKYIbl, (U3UYECKUE U XUMUYECKHUE CBOMCTBA.
TokcuuHocTh penona. [lpumenenue penona.

Anpaeruapl U kemowusvl. Dopmanplaerul, aUCTAIBIACTUA: CTPOCHHE,
¢u3nyeckue U XUMHUYECKHE CBOMCTBa (peakluy OKHUCICHHUS U BOCCTaHOBJICHUS,
KaueCTBEHHbIE PEaKIIMH), IOJyYeHHE U IPUMEHEHUE.

OnHOOCHOBHBIE —MpeaenbHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XMMUYECKHE CBOWCTBA (CBOMCTBA,
oOmiue Uil Kiacca KUCIOT, Peakius 3Tepu(puKalum), MOJIy4eHHe U IPUMEHEHUE.
CreapuHoBasi M OJICMHOBAsl KHUCIOTHI KaK MPEICTaBUTENIM BBICIIUX KapOOHOBBIX
KHUCIOT. MbL1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Cnoxubie 3¢Gupbl Kak NPOU3BOAHbIE KapOOHOBBIX KucaoT. [‘uaponus
cnoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xxupos. buonornueckas
POJIb )KHPOB.




VYrneBoabl:  cocraB, KilacCUUKanUs ~ YrieBoAoB  (MOHO-, [JU- U
noyiicaxapubl). ['oko3a — MpocTelnii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOICTBAa (B3aUMOJEWUCTBHE C
ruapokcunom meau(Il), oxkuciaenne ammuaduHbiM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHME TJIIOKO3bl), HAXOXJIECHUE B MpPHUPOJE, MPUMEHEHUE,
ouosnoruyeckas poiib. Porocunre3. pykTo3a Kak U30MeP IITHOKO3bI.

Kpaxman u nemnono3a kak npupojHbie noiaumepsl. CTpoeHue Kpaxmaia u
HEeJUI0JI03bl.  DU3MYECKME W XHMMHUYECKHE CBOMCTBAa Kpaxmajia (THUAPOJIH3,
KayeCTBEHHAsl peaklus ¢ HOJIOM).

OKCIEpUMEHTANbHBIE METOJIbl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
IpOBECHUE, HAOJIIOJICHHE W ONHCAHME JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, Ka4€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TAHOJA
okcugoM Menu(Il)), MHOroaTroOMHBIX CHOUPTOB (B3aUMOJICUCTBHE TJIHMIICPUHA C
ruapokcusiom menu(ll)), anpaerunos (OKuCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rugpokcumom wMenu(ll), B3zaumomeicTBUE Kpaxmanaa C HOJAOM),
IPOBEJICHHUE MPAKTUUYECKON paboThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIOTHI.

PacuérHble 3anaumn.

Boluucnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WIH IMPOJAYKTOB PEAKIIHH).

A3oTcoaeprkaniue OpraHM4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHl KaK aM(pOTEepHbIE OpraHuyeckue coeauHeHus. duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuUMepe IiuuuHa). buonormyeckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJISIpHBIE coennHeHMs. IlepBuuHas,
BTOpUYHAsA M TPETHUYHAsl CTPYKTypa OeiakoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpAllHsl, KAYECTBEHHbIE PEaKMU Ha OEJIKHU.

OKCHEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUsl BEIIECTB M HX MPEBPAIICHUI:
HaOJII0/IEHUE U ONMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HAaTypalus OEIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIIKOB.

BbicokoMoJIeKy IsIpHbIE COeIMHEHUS

OCHOBHBIE MOHATHSI XMMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHUM —
NOJINMEPU3ALMS U MOJTUKOHIEHCAUS.

OKCHEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUsl BEIIECTB M HX MPEBPAIICHUI:
O3HaKOMJIEHHE C 00pa3liaMy NMPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
Kay4YyKOB.

MexnpeaMeTHbIe CB3HU.



Peanuzanus MexxnpeaMeTHBIX CBS3€M NPU U3YYEHUH OPTaHUYECKOM XUMHUHU B
10 kimacce OCYIIECTBISIETCS YEpe3 HUCIMOJIb30BAaHME Kak OOLIMX €eCTECTBEHHO-
HAy4YHbIX MOHATHMA, TaK U TOHSITHH, SBJISIOIIMUXCS CUCTEMHBIMHU JUISI OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO011ue ecTecTBEHHO-HAyUHbIE IOHATHSA: SIBJICHUE, HAYYHBIH (PaKT, FMIIOTE3a,
3aKOH, TEOpHs, aHaIU3, CUHTE3, Kiaccu(ukaius, MNepuoIuyHOCTb, HAOII0IEHNUE,
U3MEpEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHUE.

®dusuka: wMarepus, DJHEprus, Macca, aTroM, D3JIEKTPOH, MOJEKya,
HHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: knerka, opranusm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBbIE MOPOJbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: MNHILEBbIE MPOAYKTBI, OCHOBBI PAlMOHAIBHOIO MHUTaHUS,
MOIOLIUE CPEJCTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE IMpenapaTsl, MaTEPHAIIbI U3
VCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBLIASA U HEOPTAHUYECKAA XUMUSA

Teoperuyeckue 0CHOBbI XMMHH

XuMUYECKHM 3neMeHT. AToMm. Sapo aroma, H30TONBL. JIEKTPOHHAA
00010uKa. DHEpPreTuuecKre ypOBHH, MOJAYPOBHU. ATOMHBIE OpOWTaH, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpe/iesICHUs] JIEKTPOHOB MO OpOUTANIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(DUTYpaIKs aTOMOB.

[lepnognueckuil 3akoH U Ileproguyeckas cucremMa XMMHYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepUOAUYECKOr0 3aKoHA U llepuoamueckoil cucTeMbl
xuMudeckux aneMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUUYECKHX DJJIEMEHTOB W
00pa3yeMbIX MMHU MPOCTHIX U CIOXHBIX BEHIECTB MO TPYyIIaM U MEePUOJaM.
3HavYeHue NMePUOANYECKOro 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHYECKas CBSI3b. BuAbl XUMHUYECKOW CBS3H
(koBaJIeHTHasI HEMOJISIpHAs W TOJIIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJEHTHOW XUMHUYECKOW CBs3M (OOMEHHBII H  JTIOHOPHO-
aKkienTopHslii). BogoponHas cBs3b. BaneHTHOCTh. DIEKTPOOTPHUIIATEIBHOCTD.
Crenenb okucieHus. NOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJISIPDHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUNIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonsiTne o mucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10151 BEIIECTBA B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COECIMHEHUM. HomeHnknatypa
HEOPraHUYECKUX BeIIeCcTB. ['eHeTndeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHALICKAIIUX K PA3JIUYHBIM KJIaCcCaM.

Xumudeckas  peaknus.  Knaccudukammss  XUMHUYECKHX — peakiuid B
HEOPraHMYECKOM M OpPraHWYECKOW XMMHMHM. 3aKOH COXPaHEHHUs MACChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU [IPU XUMUUYECKUX PEAKIHUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3inyHbIX (QakTopoB. OOpaTUMbIC
peakuuu. Xumudyeckoe paBHoBecue. DakToppl, BIMAKOMIKE HA COCTOSHHUE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

DnekTpoiuTuueckas nuccounanus. CuiabHbIe U cnadbie 25eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs,, HEUTPAJIbHAS, IIEIIOYHAS.

OKUCANTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTANIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMHUeCKUX 3ieMeHToB [l .
MenneneeBay, U3ydeHUE MOJIENICd KPUCTAJUIMYECKUX PEHIETOK, HAOMIOJCHUE U
OMHCaHUe JEMOHCTPAIIMOHHBIX U Ja00OpPaTOPHBIX OIBITOB (Pa3oKEHUE MEPOKCUIA
BOJOpPOJa B MPUCYTCTBUU KaTaau3aTopa, ONPEEICHUE CPEABl PACTBOPOB BEIIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOpAa, pEaKUHH HOHHOTO OOMEHa),
IPOBEICHUE TIPAKTUIECKON paboThl «BiusHue pa3nudHbiX GaKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKLIUI.

Pacuérnbie 3anaumn.

PacuéTtel 1O ypaBHEHUAM XUMHUYECKHX pEAKUHH, B TOM YHCIIE
TEPMOXUMUYECKHE PACUEThl, PacCU€Thl C HCMHOJIB30BAHUEM MOHATUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckas xumus

Hemeramnel.  Ilonoxenune HemetaiuioB B llepuoanueckor  cucteme
xuMuueckux sneMeHtoB [[. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckue CBOWCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHCJIOpOJIa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BA)KHEUIIUX HEMETAUIOB (TaJior€HOB, CEpPbl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M UX  COCOUHEHUNH  (OKCHIOB,
KHCIIOPOJICOJIEPAKAITUX KACIOT, BOAOPOAHBIX COEIUHEHHIN).

[IprMeHeHnEe BaXXKHENIITMX HEMETAIIJIOB U UX COCTMHEHUM.



Meramnsl. [lonoxenue meramoB B Ilepuoguueckon cucteMe XMMHYECKUX
anemeHToB [I. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOUEK
aToMOB MeTajioB. O0mue ¢guzndeckue cBoiicTBa MeTtayioB. CIjiaBbl METaJLIOB.
DIEeKTPOXUMHUYECKUH Psi/i HAIIPSKEHUI METaJIOB.

XUMHUYECKUE CBOMCTBA BAXHEHMIIIMX METAIOB (HATPUM, KaJIUi, KaJIblLIMi,
MarHui, alfOMUHUH, LIUHK, XPOM, JKeJIe30, ME/Ib) U UX COCIMHEHUH.

OO6mue cnocoObl MoiayyeHuss MetauioB. IIpumeneHnne meTtamioB B ObITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HX MpPEeBpallCHUMN:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3l[0OB HEMETAIJIOB, pElICHUE
AKCIIEPUMEHTANIbHBIX 3aja4, HaOJI0JIEHUEe W OIHMCAHHE JEMOHCTPAllUOHHBIX U
J1a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE TUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHCJIOT U LIEJI0Y€ei, KAYECTBEHHBIE PEAKIIUU HA KATUOHBI METAJIJIOB).

Pacuérnbie 3anaumn.

Pacuérel maccel BemiecTBa MM 00BbEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WIM O00BEMY OJHOTO U3 yYaCTBYIOIIMX B PEAKIMH BEILECTB,
pac4€Tsl Macchl (00BEMa, KOJIMUECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CIU OHO
U3 BEUIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xuMum B 00eCrieY€HUM 3KOJIOTUYECKOM, SHEPreTUYeCKO U MUILEBOU
0€30MacHOCTH, Pa3BUTHH MEAUIMHBL [lOHSATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBienuss 00 OOHMMX HAYYHBIX MOPUHIUIIAX POMBIILICHHOTO
MOJYy4YE€HUS BXKHEHIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MaTEpPUANIOB: BAXKHEUIIME CTPOUTEIIbHBIE
Marepualbl, KOHCTPYKIHOHHbIE MAaTEpHUANIbl, KpAacKu, CTEKJIO, KEepaMHKa,
MaTtepuanbl sl 3JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPraHUYECKUE U MHUHEpaJIbHbIC
yAOOpeHus.

XUMHsIT U 3I0POBbBE YEJIOBEKA: IMPABUJIA MCIIOJIb30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuja O0€30MaCHOTO MCIOJb30BaHUS MPENapaToB OBITOBON XUMUU
B NOBCEIHEBHOM KHU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanuzamuss  MeXnpeaMeTHBIX — CBsi3ed TpW  HM3yYeHUH OOmed u
HEOpPraHM4ecKoM XuMHM B 11 Kitacce OCylIECTBIISIETCS YEPE3 MCIOJIB30BAHUE KAK
OOIIMX ECTEeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TOHSATUN, SBIISIOUIUXCS
CHUCTEMHBIMHU ISl OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO0mre ecTeCTBEHHO-HAY4YHbIE TMOHSTHSA: HAy4YHbINH (PakT, rUmoTe3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KJIacCU(PUKalUs, TMEePUOJAUYHOCTh, HaOII0/ICHUE,
JKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHNE, SIBICHUE.



®dusukKa: MaTepus, SHEPrus, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUYECKHUE BEIUYMHBI U €AUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: kinerka, opraHusM, OKocucTema, Ouocdepa, Makpo- W
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3Me.

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOTUIUBO,
pecypchl.

TexHomorus: XuMHYECKasi MPOMBIIUIEHHOCTb, METAJUTyprus, MPOU3BOJICTBO
CTPOUTEIBHBIX MaTEPUANIOB, CEIbCKOXO3AMCTBEHHOE MPOU3BOJICTBO, IUILECBAs
MPOMBINIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIILJIEHHOCTb,  ITPOU3BOJICTBO
KOCMETHUYECKUX IMpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTe€pUAJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTb, HAHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMUHN
HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHUS
oOy4JarolUMHUCs MPOrpaMM CpeAHero o0mero o0pa3oBaHUsd (JUYHOCTHBIM,
METanpeAMETHbIM M HIpeaMeTHbIM). HayuHo-meTroauueckoil OCHOBOWM /st
pa3paboTKU IJIAHUPYEMbIX PE3YJIbTATOB OCBOCHUSI IMPOrPAMM CPEJAHEro OOILEro
00pa30oBaHUsI SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOJXO/.

B cooTBeTrcTBHM C CHUCTEMHO-IAEATEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTaTOB OCBOCHHMs NpeIMeTa «XUMHsS» Ha YpPOBHE CPEIHETO
o0111ero oOpa3oBaHus BBIICICHBI CIACAYIONINE COCTABIISIONIUE:

OCO3HaHHE OOYYaIOIUMUCS POCCUUCKOM TpaXJaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEIEIEHUIO;

HaJINYUE MOTUBALMU K O0yUEHUIO;

LeJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUMN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX LICHHOCTEW U UCTOPUYECKUX TPaJHLIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTH OOYyYarolUXCs PYKOBOJICTBOBAaThCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMA YCTAHOBKaMH, IMPUCYIIMMH LEIOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4YK€ MPaBOCO3HAHUS HKOJIOTMYECKON KYJIBTYpbl U CLIOCOOHOCTH CTaBHUTh
LEIN U CTPOUTDH KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaTbl OCBOEHUs IpeaMeTa «XHMHS» JOCTUTaloTCs B
€MHCTBE Y4YeOHOM M BOCHUTATEIbHOM MAESATENBHOCTHU B COOTBETCTBUU C
I'YMAHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U WJeallaMd POCCHMCKOrO TPa)kJaHCKOro OO0IecTBa, NMPUHATHIMU B OOIIECTBE
HOpMaMu U TpaBWIAMM  TOBEJEHUS, CHOCOOCTBYIOLIMMHU  IpoLeccam
CaMONO3HAHUs, CaMOPAa3BUTHUS M HPABCTBEHHOTO CTAHOBJIEHHUS JIMYHOCTHU
0o0yyarommxcs.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHS MpeaMera «XUMUsS»  OTpa)xaroT
c(OPMUPOBAHHOCTh ONBITA IIO3HABATENbHOM M MPAKTUYECKOM NEATEIbHOCTH
oOyyJaronuxcst o peaau3aluy NPUHATHIX B 00IIECTBE LIEHHOCTEW, B TOM YHUCIE B
YacTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00yYaroIMMHCS CBOUX KOHCTUTYLMOHHBIX NPaB U 00513aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSIIIKY;

IOPEICTAaBICHUS O COLMAJIBHBIX HOpPMax M IMpaBWiIaX MEXINYHOCTHBIX
OTHOIIICHUU B KOJUICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JAEATEIBHOCTH TNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENbHBIX 3a/a4, BBINOJHEHUU
XUMUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M NPUHUMATh MOTHUBBI, HAMEpPEHHs, JIOTUKY H
apryMEHTHI IPYTUX MPU aHATU3€ PA3TUYHBIX BUJOB YUEOHOU IEATEeIbHOCTH;

2) NAaTPUOTUYECKOT0 BOCTTUTAHUSA:

LHEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIHI0
OTCUYECTBCHHON XHMMUHU;

YBO)XEHUS K Mpolleccy TBOpPUECTBAa B 00JacTH TEOPUM U MPAKTUUYECKOTO
INPUMEHEHUS! XMUMHUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh PE3yJbTaT
JUINTEJIbHBIX ~ HAaOJMIOJEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSTHHOTO TPyAa YYEHBIX U IPAKTUKOB;

MHTEpeca M TO3HABAaTEJbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOIEM
aHanu3e MHPOpPMALUU O MEPETOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO [TOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMUUYECKUMU SBICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIKM CBOMX TOBApHILEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHME IOCIEACTBUUA 3THUX
MOCTYIIKOB;

4) dopmMupoBaHus KYJbTYPbI 310POBbS:

MOHUMAaHUSl IIEHHOCTEH 30poBOrO0 U 0Oe30macHoro oOpasza IKHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOMroicHUs TpaBWJI OE30MacCHOTO OOpalleHHs] ¢ BEIIECTBAMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYJAOBOU JAEATEIBHOCTH;

NOHUMAHHUS LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUsAX, YTPOKAIOIIKX 3JOPOBbIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCJIECACTBUN U HEMPUSITUS BPEIHBIX NPUBBIYEK (YHOTpeOICHUS
AJIKOTOJIs5, HAPKOTHUKOB, KypEHHs);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B y4€OHO-HCCIE0BATEIbCKOM
NEeATENbHOCTH, OOILECTBEHHO IIOJE€3HOM, TBOPYECKOM W APYrMX BHJAAX
NEATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUM NPAKTUYECKUX 3a7ad
COIIMAIbHOM HAIMpPaBJICHHOCTH (B paMKaX CBOETO KJlacca, MIKOJIbI);



UHTEpEca K MPAKTUYECKOMY HU3YUYEHHUIO Mpodeccuil pa3IudyHoro pojia, B TOM
YUCJIE HA OCHOBE MIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYATbHOW TPACKTOPUU
oOpa3oBanusi, Oyayiied Npopeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTeH 0011IeCcTBa;

6) 3K0JI0rM4eCKOro BOCIMTAHMS

IKOJIOTHYECKHU I1eJIeCOO0OpPa3HOT0 OTHOUIEHUS K MPUPOJE, KaK HCTOYHHKY
CYIIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHUMAHMS TJIO0ATBHOIO XapakTepa SKOJOTHYECKUX MPOOJIeM, BIUSHUS
HSKOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOAHON U COLIMANBHOM Cpeibl;

OCO3HAHUS HEOOXOJUMOCTH HCIONB30BAHUA JOCTKEHUW XUMHH  JUIs
peleHns BOIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOJIb30BAHHS;

AKTUBHOTO HEMPUATHUS JCUCTBUM, MPUHOCAIIUX Bped OKpYKalolleH
NPUPOJIHON cpelle, YMEHHsSI MPOTHO3UPOBATh HEOJArONPUSITHBIE HKOJOTHUYECKHUE
MOCJIECTBUA MPENPUHUMAEMBIX IEHUCTBUM U MPEIOTBPAILATh UX;

HaJM4Usl pa3BUTOrO 3KOJIOTMYECKOTO MBIIIEHUS, YKOJIOTUYECKON KYJIBTYPHI,
OTbITa NeATEebHOCTH AKOJIOTMYECKOM HaIpaBJICHHOCTH, yYMEHUSI
PYKOBOACTBOBATbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLUAIIBHOMN
MPAKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKHU;

NOHUMaHUsl CNeUUPUKA XMMHUM KaK HayKd, OCO3HaHUs €€ poid B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYyYHOrO MBINUICHUS, CO3JaHUU II€JI0CTHOTO
NpeACTaBICHUs] 00 OKpY>KalollleM MUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMPOOJIeM COXpaHEHUS
IIPUPOJTHOTO PaBHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOM
UUMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOW pOJIM B
CO37IaHUU HOBOW 0a3bl MaTepUaIbHON KyJIbTYpPbl, pEHICHUU TI00aTbHBIX MPOOIeM
YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTETHUECKOM, MUILEBON U
AKOJOTMYECKON O€30MacHOCTH, B PAa3BUTHUM MEAUIMHBI, O00ECHEYEHUH YCIIOBUN
YCHENIHOTO TPyAa U DKOJOTUYECKH KOMQPOPTHOM IKM3HU KKIOTO UJIEHA
o011ecTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHHMaHUs CYLIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh



[OJIyyaeMble 3HaHUS JJIs aHAJIM3a U OOBSICHEHMs! SBJIICHUN OKPY’KaIOILEro MUpa u
IPOUCXOASAIINX B HEM U3MEHEHUH, YMEHHUS J1e1aTh 000CHOBaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HAy4HbIX (AKTOB M MMEIOIIMXCS JAHHBIX C LEIbI0 MOJyYEHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUS JJis
pelIeHus IPOo0JIEM B PEANIbHBIX )KU3HEHHBIX CUTYalHsIX;

UHTEpeca K NO3HAHUIO U UCCIIE0BATENbCKON NEATENBHOCTH;

TOTOBHOCTHU U  CIOCOOHOCTM K  HEMpephIBHOMY  00pa3oBaHUIO U
caMO0Opa30BaHUIO, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMM IO XUMHHU B
COOTBETCTBUH C KU3HEHHBIMU NTOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTAM TpyZa B pa3iM4HbIX cepax NpodecCUOHaIbHON

NEATCIIBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHUSI YUE€OHOTO TMpeaMera «XUMHs» Ha
YPOBHE CpeaHero oo1ero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE TS dbopmupoBaHus MHPOBO33PEHUSA o0y4Jaronmxcs
MEXAUCIUIUIMHAPHBIE (MEXIpPEIMETHBIC) OOIIeHAayYHbIE MOHATHUS, OTpakKaroUue
[EJOCTHOCTh HAy4YHOM KapTUHBI MuUpa M cHenu@uky MeTOJ0B TO3HAHUS,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUs, SBJICHUE,
mpolecc, CUCTeMa, Hay4dHbI (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHue, HAOII0IeHnEe, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIE NEUCTBUA (MO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PETYJISITUBHBIE), o0ecreunBaronye (dopmupoBanue (GYHKIIMOHATHHON
IPaMOTHOCTH M COL[MAJIbHON KOMIIETEHLUN 00y4Yaroluxcs;
CIIOCOOHOCTB oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS M YHHBEpCAJIbHbIE y4eOHbIE
JEHCTBUSA B II03HABATEIBHOW M COLIMAIBHOW MPAKTHUKE.

MeranpenMeTHble pe3yabTaTbl OTPAXAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4e€OHBIMU  TO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PEryJISTUBHBIMU
JNEUCTBUAMU.

OBiaaenue YHHBeEpCaJIbHBIMH y4eOHBIMH MO3HABATEJIbHBIMH
NEeHCTBUAMM:

1) 6a30Bble JJOrNYeCKHe TeCTBUSI:

CaMOCTOATENIbHO  (OPMYJIMPOBATh W aKTyalM3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh,

ONpPENEIATh LU JACATEIBbHOCTH, 3aJaBas [apamMeTpbl U KPUTEPUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YNIbTATHI JEATENBHOCTH C ITIOCTaBICHHBIMU LIEIISIMY;

WCIIOb30BaTh MPU OCBOCHUM 3HAHMM NPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJIATh XAPAKTEPHBIE NPU3HAKU MOHATUM M YCTAHABIMBATH WX B3aUMOCBSA3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIUE TOHITHS JIJIsl OOBSICHEHUS OT/IEIbHBIX ()aKTOB U
SIBJICHUH;

BBHIOMpaTh OCHOBAHUSI M KPUTEPUU MJIs KJIacCUPUKAIIMU BEIIECTB U
XUMHUYECKUX PEAKIUN;

YCTAaHABIMBaTh MPUYUHHO-CIEACTBEHHBIE CBA3M MEXKAY H3YyYaeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTMYECKUE pPacCyXJAeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
AQHAJIOTHH), BBISIBISTH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B paccMaTpPUBAEMbIX
SBJICHUSIX, (DOPMYIMPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HaKOBBIE) MOJIEIIU, MPEOOPA30OBLIBATH MOJICIIBHBIC MPE/ICTABICHUS — XUMUYECKUI
3HaK (CHMMBOJI) DJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHWMHYECKOU
peakiMy — MPU PEHICHUU YYEOHBIX TO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
INPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABIECHUS ISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEaKIIH.

2) 6a3oBbIe McCIeA0BaTEIbLCKHE AeiiCTBHSI:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuii;

dbopMyIHpOBATH 1EIH U 33]1a4l UCCIICIOBAHMS, UCTIOIb30BaTh TOCTABJICHHbIC
U CaMOCTOSITEILHO C(OpPMYyIUpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIQJIETh HABBIKAMHU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHUSI HAOIIOJATh 32 XOJI0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popmMylIupoBaTh
0000111eHHs ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIEOBAHUS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MpOJIeIaHHON padoTe;

npuoOpeTaTh OMBIT yYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOMU
NESTENHbHOCTH, TMPOSBIATH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB pEUICHUS MPAKTUYECKHX 337a4, IPUMEHEHHUIO PpPa3IU4HbIX
METOJIOB TTO3HAHMSI.

3) padora ¢ uHpopmanueii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HWHMOpManuu (Hay4HO-
NoMmyJisipHasi JUTEpaTypa XUMHUYECKOTO COJAEp)KaHWs, CIPAaBOYHBIE TOCOOUS,
pecypcebl HTEpHeTa), aHanu3upoBaTh UHMOPMALMIO PA3IMYHBIX BUAOB U (opM
npeACTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh 151
HEMIPOTUBOPEUUBOCTB;



dbopMyIIMpOBaTh 3aNPOCHl U MPUMEHATh PA3IUYHBIC METOJBI IIPU TIOWCKE U
oToope wuHMOpMALIUK, HEOOXOAWMOWM JUIsl BBIMOJHEHHS Y4YeOHBIX 3ajad
OIPENEIEHHOTO TUIIA;

npuoOOpeTaTh OMBIT KCIOIL30BAHMS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITeJIbHO  BBIOMpaTh  ONTHUMaJbHYIO  GoOpMy  IpeACTaBICHUS
uH(popmalu (cxeMsbl, rpaduKu, T1arpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHUE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBA TpH paboTe C
XUMHUYECKON uWHpOpMamuen: MNpUMEHSATh MeEXIpeAMeTHble ((du3nueckue u
MaTeMaTU4YECKHE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA
HAarJISJHOCTH.

OBJaieHNe YHHBEPCATbHBIMH KOMMYHHUKATUBHBIMM J1€/iCTBUSIMU:

3a/1aBaTh BOIPOCHKI MO CYIIECTBY 00CYKIaeMOW TEMbl B X0JI¢ JUajoTa U/WIH
JUCKYCCUHW,  BBICKA3bIBaThb  HWACH, (OPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEJLHO BBIMIOJTHEHUS TIPEIIIOKCHHON 3a/1a4W;

BBICTYIIaTh C TPE3CHTAIMEH pe3yJIbTaTOB IMO3HABATEIIBHOW JEATECIIbHOCTH,
MOJTYYE€HHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU TP BHITIOJTHEHUHU
XUMUYECKOTO DKCIIEPUMEHTA, MPAKTHYCCKOW PabOThI 1O MCCICTOBAHUIO CBONCTB
M3y4aeMbIX BEIECTB, pealn3alid y4eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
10 pe3yJibTaTaM IMPOBEAEHHBIX HCCIICAOBAaHUN MyTEM COTJIACOBAaHMS IO3UIMNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBj1ajieHH e YHUBEPCAJIbLHBIMH PEryJISTHBHBIMH JeCTBUSIMU:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NEATCeIIbHOCTh, Ompeseiss e€ IMeMu W 3ajJadyd, KOHTPOJIUPOBaTh W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpeajiaraeMblii  alroOpuT™M JACHCTBHM MpHU
BBITIOJITHGHUH YYEOHBIX U HCCJICAOBATENbCKUX 3a7ad, BBIOMpaTh HamoOoJee
3¢ (dEKTUBHBIN CMOCO0 HMX peHieHUs ¢ Y4ETOM TIONyYCeHHS HOBBIX 3HAHUN O
BEILIECTBAX M XUMUYCCKHUX PEAKITUAX;

OCYIIIECTBIISATh CAMOKOHTPOJIb CBOECH JEATEIbHOCTH Ha OCHOBE CamMOaHaIM3a
1 CaMOOILIEHKH.

IHPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPaXkaroT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHHH O XHMHYECKOH  COCTaBJISAIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpPA, POJM XHMHU B T[O3HAHUU SBIICHUU



npupoasl, B  (DOPMUPOBAHMM  MBINUICHUS W  KYJIbTYpbl JIMYHOCTH, €&
(GyHKUIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM Ui pEIICHUS] TPAKTUYECKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHMM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIAraloIIUe MOHATHS (XMMHYECKUH JJIEeMEHT, aToM, 3JEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJI1a, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHast (popmyna (pa3BEpHYTas W COKpamEHHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIIEpOJHBIN cKener, (yHKIHMOHAIbHAs TPyIIa,
paauKan, U30MepHs, U30MEPBI, TOMOJIOTUYECKUN PSAZl, TOMOJIOTH, YTIEBOAOPOBI,
KUCJIOPOJIT M a30TCOJAEpPKAIME COCIUHEHUS, MOHOMEp, MOJIUMEP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAUHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranuveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUHN S3bIK XUMHUU; MHUPOBO33PEHUYECKUE 3HAHUS,
JIeXKAIME B OCHOBE IMOHUMAHMUS TMPUYUHHOCTH M CHCTEMHOCTH XUMHYECKUX
SBJICHUM, (PAKTOJOTMYECKUE CBEJEHUS O CBOWCTBaxX, COCTaBe, IMOJYyYCHUU U
0€30MacHOM HCITOJIb30BAHUU BAXXHEHIINX OPraHUYECKUX BEIIECTB B OBITY H
NIPAaKTUYECKOM AEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBISATH XapaKTepHbIC MPU3HAKUA TOHSATHM,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHSITHUS IMPH
ONMCAHUU COCTaBa, CTPOCHUS U MPEBPALLCHUN OPTAHUYECKUX COCIUHEHNUN;

c(hOpMHUPOBAHHOCTh YMEHHM HCIMONB30BATh XMUMHYECKYI0 CHUMBOJIMKY JUISI
COCTaBJICHUS] MOJEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOHM, COKpaIEHHOMN)
dbopMynT OpraHMYECKHUX BEIIECTB W ypPaBHCHUH XHMHYECKUX PEaKIIui,
W3rOTaBIIMBaTh MOJIEM MOJIEKYJ OPTraHMYECKUX BEUIECTB MJIs WILTIOCTPALMU HUX
XUMHYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpPMUPOBAHHOCTh YMEHUW YCTAaHABIMBAThH MPUHAIJIEHKHOCTh H3YYEHHBIX
OPraHMYECKUX BEHIECTB IO HMX COCTaBy M CTPOCHUIO K ONpPEeACIEHHOMY
KJIAcCy/Tpynne COeAuHEHUN (yrJIeBOJOPOAbI, KHUCIOPOA M a30TCOAep Kalue
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHBIE COEIUHEHUs), JaBaThb MM Ha3BaHUSA 10
cucrematudyeckod HomeHkiarype (IUPAC), a Takke NpPUBOIUTH TPUBHUAIBHbBIC
Ha3BaHUSI OT/ACJIbHBIX OPraHMYECKUX BEUIECTB (ITHIICH, MPOIMMIICH, AaleTUJICH,
ATWJICHIJIMKOJb, TJIHMIEPUH, (eHos, (hopMalbIeru], aleTaablIerul, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TII0KO03a,
bpyKTO3a, Kpaxmanl, eJJIt0JI03a, TJUIKH);

c(OPMHUPOBAHHOCTh yMEHHSI OMNPENCISITh BHUABI XUMHUYECKON CBSI3H B
OpraHUYECKUX COCIMHEHUSX (OJIMHAPHBIC U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TMPUMEHATHh TOJOXKEHUSI TEOPUU CTPOCHHUS
opranunveckux BemiectBs A. M. bytieposa ajis 00bACHEHHs 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHSI MaCChl BEIIIECTB;

c(OPMHUPOBAHHOCTh ~ yYMEHWH  XapaKTepU30BaTh  COCTaB, CTPOCHHUE,
dbu3nueckue M XUMUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENCH Pa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, STUJIEH, MPOIWJIEH, alleTHUJIEH,
oyranuen-1,3, metwnOyraauen-1,3, OEH30J, METaHOJ, ATAHOJ, ATHUJIEHIJIMKOJb,
TIAIeprH, (EHOJI, alleTalbICTH I, MypaBbUHAS W YKCYCHAsl KHUCJIOTHI, TJIFOKO3a,
KpaxmaJi, IeJUTI0103a, aMUHOYKCYCHAsl KUCII0Ta), WILTIOCTPUPOBATh TEHETHUECKYIO
CBA3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIMHA C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJI;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbs (He(pTh, TPHUPOIHBIM Ta3, Yyrojib), CIOCOOBI HX TMEepepabOTKH U
PaKTUYECKOE TPUMEHEHUE TPOIYKTOB MepepadOTKu;

c(hOpPMUPOBAHHOCTh YMEHHMU MPOBOJIUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJWYECTBA MCXOMHOTO BEIIECTBA MJIM MPOIYKTa
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HUCXOJHBIX
BEIIECTB WM MPOAYKTOB PEaKIINM);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJ[aX HAYYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUHU MPU U3YUYECHHUH BEUIECTB U
XUMHUYECKHUX SBJICHUHN (HAOJIIOJCHNEe, H3MEPCHHE, IKCIICPUMEHT, MOJICIIMPOBAHME),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS U TPUHATUAS peUleHUud B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIaTh MIPaBUIla MOJIb30BAHUSA XUMHUYECKOM
nocyJ1ol 1 J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpalleHUs C
BEILIECTBAMU B COOTBETCTBUM C WHCTPYKUMSIMHU IO BBITIOTHEHHUIO J1AOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUHN IUTAHUPOBATH W BBITIOJHATh XUMHUYECKHMA
AKCIIEPUMEHT (ITPEeBpallleHHs] OPTaHMYECKUX BEIIECTB MPU HArPEBaHUH, MOJTyUEHUE
STUJIEHAa U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHbIE PEaAKIUU OPraHUYECKUX
BEILIECTB, JICHATypalus OEJIKOB MpPU HArpeBaHUU, I[BETHBIC PEAKIMU OEJIKOB) B
COOTBETCTBHUM C TMpaBWIAMU TEXHUKA OE30MaCHOCTH TMpU OOpalieHUuu C
BELIECTBAMU U J1abOpaTOpPHBIM OO0OpYAOBaHUEM, MPEIACTABIATh PE3YJIbTAThHI
XUMUUYECKOTO 3KCIepUMEHTa B (GopMe 3alucCHh YpaBHEHUU COOTBETCTBYIOIIMX
peakuii 1 GopMyIMPOBATH BEIBOABI HA OCHOBE 9THUX PE3YyJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XHUMHUUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
uH(popmanuu, HTEepHET U Ipyrux);



chOpMHUPOBAHHOCTh ~ YMEHUH  COONIOJATh  TpaBWJIa  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATENbHOCTH B LEJSAX
COXPaHEHHSI CBOETrO 3JI0POBbSl U OKPYXKAIOIIEH MNPUPOJHOW CpPEAbl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBUSI HA >KUBBIE OPraHU3MbBI ONPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMAasi cMbica mokasarens [IJIK, moscHsTh Ha mpumepax CrocoObl
YMEHBIICHUSI W NPEAOTBPAICHUST KX BPEIHOIO BO3ACHCTBUS HA OPraHU3M
YEIIOBEKA,

JUTsl OOYYaroNIMXcsi C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMEHUE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIMHBIX METOJAX TO3HAHUS BELIECTB U
XUMHYECKUX SIBJICHU;

JUISL CIIETBIX M CIa0OBUIAIIMX OOyYarolmMXcs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuid JI. bpaiins mist 3amucn XuMu4ecKux

dbopmy.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHMS Kypca «OOIas W HeopraHudeckas
XUMUSD» OTPAXkKaKOT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYECKOH  COCTaBIISAIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMHU B TO3HAHUU SBJICHUU
npuposibl, B  (OPMUPOBAHWU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM JJI pElICHUs MPAKTUYECKUX 3a]1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO M IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHMH, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIOIINE TOHATUSI (XUMUYECKUM 3JIEMEHT, aToM, U30TOoMH, S-, p-, d-
AJICKTPOHHBIC OPOHWTANIM aTOMOB, HOH, MOJICKYJa, MOJb, MOJSPHBI O00BEM,
BAJICHTHOCTb, AJICKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCICHMS, XMMUUYECKasl CBSI3b
(KOBaJIeHTHAsl, MOHHAs, METANTIMYECKas, BOJOPO/IHAS ), KpUCTAIUIMUECKas PeIIéTKa,
TANBl ~XUMUYECKUX  PEAKIUN, PACTBOpP, DIIEKTPOIUTHI,  HEIJICKTPOIUTHI,
AJIEKTPOJIUTUYECKAs] JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUYECKOE€ PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKOW AWCCOUMAlnM, nepuoanueckui 3akoH [l. M. Menpaeneesa,
3aKOH COXPAHEHHSI MACChl BEUIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS] SHEPTUH
pY XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIUYECKHUU SI3BIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH H
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MacHOM HUCMOJb30BAHUM BAKHEUIIINX HEOPraHUYECKUX
BCILICCTB B OBITY U MPAKTUUCCKOU JICITCIPHOCTH YEIIOBEKA;



c(OPMUPOBAHHOCTb YMEHHUM BBISABIATH XapaKT€pPHbIC MPU3HAKK MOHSITHM,
YCTaHaBIIMBaTh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUA IPHU
ONMCAaHUH HEOPTAaHNYECKUX BELIECTB U UX MPEBPALLICHUM;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XWMUYECKYI0 CHMBOJHKY IJIs
cocraBieHus: (GOpMyJl BELIECTB UM YpPaBHEHUN XHMHUYECKUX  PpEaKILUH,
cuctematuyeckyto HomeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTJEIBHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid Tra3, YIJIEKMCIbIA ra3, aMMUaK, raméHas
U3BECTh, HEral&Hask U3BECTh, MUTHEBAS COAQ, IUPUT U APYTHE);

c(OpPMUPOBAHHOCTh YMEHUN OIpPENEsATh BaJICHTHOCTh U CTENCHb OKUCIIECHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKOU
CBA3M (KOBaJI€HTHAasl, MOHHAS, METAJNINYECKasi, BOJAOPOJHASA) B COCIUHEHUSAX, TUI
KPUCTAJNIMYECKON PEIIETKM KOHKPETHOrO BeEIllecTBa (aTOMHAas, MOJIEKYJspHas,
VOHHAs1, METAJUIMYECKAs), XapaKTep Cpeibl B BOAHBIX pACTBOpPaX HEOPraHUYECKUX
COCJIMHCHMU;

c(hOpMHPOBAHHOCTh YMEHHU yCTaHAaBJINBAaTh MIPUHAJIEKHOCTh
HEOPTaHUYECKUX BELIECTB IO KX COCTaBYy K OMNpPENelIEHHOMY KIacCy/TpyIne
COECIMHEHMH (MPOCThIE BEUIECTBA — METAJUIBl U HEMETAJLIbI, OKCUABI, OCHOBaHUS,
KHUCIOTBI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PaCKphIBaTh CMBICI MEPUOAMYECKOr0 3aKoHa /.
N. MeHnaeneeBa 1 1eMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (QYHKIUY;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumudeckux snmeMmentoB JI. M. MeHneneeBa, MCHONB3YysS TMOHATHA «S-, p-, d-
DIIEKTPOHHBIE opouTamm, «3HEPreTUYECKUe YPOBHW, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COCIMHEHUU
1o nepuojaam u rpynnam [lepuoguueckoi cucTeMbl XUMAYECKHUX 3i1eMeHToB []. U.
Menpeneena;

c(OpMHUPOBAHHOCTh YMEHUM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHAYECKHME CBOMCTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OpPMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATH XUMHUYECKHE pEaKLUUu IO
pa3IMYHBIM TMpPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEIIECTB, TEIJIOBOMY
3 dekTy peakiuu, U3MEHEHHUIO CTEMEeHEW OKHUCICHHUS DJIEMEHTOB, OOpaTUMOCTHU
peaKlMK, YYaCTHIO KaTajau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBIATh YpPaBHEHMsI peakUUil pa3ivyuHbIX
THUIIOB, MOJHBIE U COKpAIIEHHbIE YPABHEHMS PEaKlMii MOHHOTrO 0OMEHa, YUUThIBas
YCJHOBHUS, ITPU KOTOPBIX ATU PEAKIIMHU UAYT 10 KOHIIA;



c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH pEaKUUH, MOATBEP)KAAIOIINE
KaueCTBEHHbIM COCTaB pPAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATh
OTIBITHBIM TYTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAX HEOPTaHHUECKUX
BEIIIECTB;

c(OPMUPOBAHHOCTb ~YMEHHM  PACKpbIBaTh  CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIM MOCPEJCTBOM COCTaBJICHUS 3JEKTPOHHOro OanaHca
ITUX PEAKLIN;

c(OpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaxkuuu OT pa3IMYHbIX (AKTOPOB; XapaKTep CMEIEHU XMMHUUECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHeIIHEero Bo3aencTsus (npunuui Jle larense);

cOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE IMPOLECCHI,
JeKallie B OCHOBE MPOMBIIUICHHOTO MOJYYEHHUs! CEPHOM KHCIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUN 00 OOIWX HAYYHBIX MPUHIIMIIAX U
AKOJIOTMYECKUX MpoOsieMax XMMUYECKOTO IPOU3BO/ICTBA;

c(OpPMHUPOBAHHOCTh YMEHUH MPOBOAUTH BBIYHUCICHHUS C HCIOJIb30BAHUEM
MOHATHS «MaccoBas JOJs BEIIECTBa B PACTBOPE», OOBEMHBIX OTHOLICHHH Ta30B
IpU XUMHUYECKUX PEeaKIUsiX, MacChl BEIIECTBAa UM 00bEMA ra3oB MO HU3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce UM O00BEMY OAHOrO M3 YYAaCTBYIOIIMX B pEaKIUU
BEIIECTB, TEIJIOBOrO 3¢ (}eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHsSI MacChl
BEIIECTB, IPEBPALCHUS U COXPAHEHUS SHEPTUH;

c(OpPMHUPOBAHHOCTh YMEHUM COOIIOAaTh MpaBUiia MOJIb30BAHUS XUMUYECKON
nocyJo 1 J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpalleHUs C
BEIIECTBAMH B COOTBETCTBMU C MHCTPYKIHUSMHU MO BBIMOJHEHUIO JTa0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUN IUTAHUPOBATH W BBIMIOJHATH XUMHUYECKHIMA
AKCIIEPUMEHT (pa3jio’KeHHUE MEePOKCHIA BOAOPOAA B MPUCYTCTBUU KaTalu3aTopa,
OTIpe/ieNieHuEe CpeAbl PacTBOPOB BEIHIECTB C TOMOMIBIO YHHUBEPCAIBHOTO
UHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM pEaKIvy,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdar-, kKapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIBHBIX 3aa4 10
temam «Metamie»y U «HemeTannasl») B COOTBETCTBHM C TMpaBWJIAMU TEXHUKU
0e30macHOCTH TIpU OOpaIllEHUH C BEUIECTBAMH U JIaDOpaTOPHBIM 000pYyIOBaHUEM,
OPEICTaBISITh Pe3yJbTaTbl XUMHUYECKOIO OKCIIepUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupoBaTh BBIBOJLI HA OCHOBE
ATHUX Pe3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJU3UPOBATH XHUMHUYECKYIO
UHPOpMAIMIO, TOJYyYyaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEJICTBA MacCOBOM
KOMMYHUKaluu, UHTepHET U ApyTHXx);



chOpMHUPOBAHHOCTh ~ YMEHUH  COONIOJATh  TpaBWJIa  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATENbHOCTH B LEJSAX
COXpPaHEHHSI CBOETO 3J0POBbSI M OKpYKarolled MPUPOAHON Cpeibl, OCO3HABATh
OMAaCHOCTh BO3/ICHCTBUS HA KUBbIC OPraHU3MbI ONPEICIEHHBIX BEIIECTB, MIOHUMAs
cmbpicn mokazarens [IJIK, mosicHATP Ha mnpumepax CrnocoObl YMEHBIIEHUS U
NPEAOTBPAILCHUS X BPEAHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA;

JUIs 00Y4YaroIIUXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUYECKHX SIBICHUIM;

JUISL  CIEeNbIX M CclHa0OBHUIAIIMX OOYYalOIUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins nis 3anucu XUMMUYECKUX

bopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
No 11/ HaumeHoBaHue pa3ieioB U TeM (ungposbie)
°n/m
NporpamMmbl Bcero Kontposbubre | Ipakruyeckue o0pa3oBaTe/bHbIE
padoThl padoThI pecype
Pa3nea 1. Teopernueckue 0CHOBBI OPraHNYeCKOH XHMHUH
[Ipenmer oprannuecko xumuu. Teopus
1.1 CTPOEHMS OPraHNYECKUX COEIUHEHUN A. 3
M. bytieposa
Hroro no paszneny 3
Pasnen 2. Yraesoaopoabt
2.1 [IpenenbHbIE yTIE€BOOOPOABI — AJTKAHBI 2
27 HenpenenbHbie yrieBogopoAbl: aJKEHBbI, 6 1
' aJKaJMEHBI, aJTKUHbI
2.3 ApomaTudeckue yrieBogopOoabl 2
24 [IpupoaHbIe HCTOYHUKH YIJIEBOIOPOJIOB 3 1
' U UX nepepadboTka
Hroro no pazneny 13
Pasznen 3. Kuciopoacoaepsxkamnue opranndeckne coeJMHEeHUs
3.1 Crouptsl. ®eHon 3
319 Anpaerunpl. KapOOHOBBIE KUCTIOTHI. 7 |
' Cnoxusbie 3(QupsbI




3.3 VrieBoabl 3
Hroro no pazaeny 13
Pa3znea 4. A3oTconepxainiue OpranHnyeckue coeuHeHus

4.1 Amunabl. AMUHOKUCITIOTHL. benku 3
Hroro no pazaeny 3
Pazgen S. BbicokoMoOJIeKY/JISIpHBbIE COeIUHECHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34




11 KITACC

KoanuecTBo yacos JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
en/mn KonTpoabHbl IIpakTHyecku
NMPorpamMmbl Bcero OHTpO ¢ p ecxne o0pa3oBaTe/bHbIE
a00ThI a0oThI
pabo pabo pecypcbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Ctpoenune atomoB. [leproauyueckuii 3aKoH
1.1 u [lepuoanueckas cucteMa XuMHUYECKUX 3
anemeHToB 1. . MeHneneeBa
12 Crtpoenue BemiectBa. MHOT0OOpasue 4
' BEILECTB
1.3 XHUMHUYECKHUE PEeAKLUU 6 1 1
Htoro no pazneny 13
Paznen 2. Heopranuueckasi xummusi
2.1 Mertauibl 6 1
2.2 Hewmeramisl 9 1 1
)3 CBs3b HEOPraHUYECKUX U OPTaHUYECKUX )
' BEILECTB
Hroro no pazaeny 17
Pa3nea 3. Xumus u ;Ku3Hb
3.1 XUMHS 1 )KU3Hb 4
Hroro no pazneny 4




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
/o

Tema ypoka

KoaundecTBO 9acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jlara
U3ydeHust

DJIEKTPOHHbBIE
nudposbie
oOpa3oBaTesibHbIEC

pecypchl

IIpeamer opraHu4ecKoi XUMUH, €&
BO3HMKHOBEHHUE, PA3BUTUE U 3HAYCHUE

Teopus cTpoeHnss OpraHMYeCcKUX
coenquHeHuit A. M. Bytneposa, eé
OCHOBHBIC ITOJIOKCHU S

[IpencraBnenue o knaccuukanuu
opranudeckux Beniects. Homenkmarypa
(cuctemMatuyeckasi) U TpUBHAJIbHBIE
Ha3BaHUS OPraHUYECKUX BEIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKUN PsijT

Mertan u 3TaH — OpocTeme
MIpeICTAaBUTENH aJTKaHOB

ANKEHBI: COCTaB U CTPOCHHC, CBOMCTBA

DTWIEH U MPOMUJIEH — MPOCTEUIINe
MIpPEICTAaBUTENH aJTKEHOB

[Ipaktuueckas padora Ne 1. «Ilomyuenue
STUJIEHA U U3YYEHHE €TO CBOMCTBY

Ankanuensl. bytaauen-1,3 u




MetunoyTanueH-1,3. ITomydyenue
CUHTETUYECKOIO KayuyKa U PE3UHBI

10

AJKHMHBI: COCTaB U 0COOEHHOCTH
CTPOEHMS1, TOMOJIOTMYECKHUN PsiAL.
AneTuieH — npocTermui
IIPEICTaBUTENb AJIKUHOB

11

Brprurcienus no ypaBHEeHHUIO
XUMHYECKON peaKIuu

12

Apenbl: 6eH301 1 TosyoJl. TOKCHYHOCTh
apeHoB

13

['enetnyeckas cBsA3b yIiIeBOAOPO/IOB,
MIPUHAISKANIUX K Pa3IMYHbIM KJ1accaM

14

[TpupoaHbIe UCTOYHUKH YTIEBOIOPOIOB:
NPUPOHBIN ra3 U MOMyTHBIE HEPTIHBIC
rasbl, He)Th ¥ IPOJYKTHI €&
nepepaboTKu

15

[TpupoHBIE HCTOYHUKH YTIIEBOIOPOJIOB:
MIPUPOJIHBIN ra3 U NOMyTHBIE HEPTSIHBIC
rasbl, He)Th ¥ MPOIYKTHI &
nepepaboTku

16

Kontposnbnas paboTa no pazaeny
«YTIeBoaopOabI»

17

[IpenenbHBIE OTHOATOMHBIE CITUPTHI:
METaHOJ ¥ 3TaHoi. BomopoaHas cBs3b

18

MHoroaTtoMHBIS CIIMPTHBI: TUJICHTJIMKOJIb
U IIMLOCPpUH




19

DeHOII: CTPOCHUE MOJIEKYJIBI,
¢du3nueckre 1 XMMHYECKHE CBOMCTBA,
IIPUMEHEHHE

20

Anpaerupl: hopManbaACTHI U
areranpaerug. Aneron

21

OnHOOCHOBHBIE NPEAEIbHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbHHAS U
YKCyCHast

22

[IpakTuueckas padora Ne 2. «CoiicTBa
pacTBOpa YKCyCHOM KUCIOTBD»

23

CTeapI/IHOBaSI " OJICMHOBAas1 KHMCJIOTHhI, KaK
OpeaACTaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCJIOT

24

MEI1a KaK COJIH BBICIIMX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC ,HeﬁCTBHe

25

CroxHble 3(pupbl Kak MPOU3BOHbIE
KapOOHOBBIX KUCIOT. ['uapomnu3
CJIO’KHBIX 3(pupoB

26

XKupsl: runponus, npuMeHeHue,
OuosIornYecKas poJib KHUPOB

27

VYTraeBojsl: coCTaB, Kiaccuukanusi.
Baxneiime npeacTaBuTeNnu: TiI0K03a,
¢bpykTo3a, caxapo3a

28

Kpaxmai u nemirono3a Kak IpupoHbIe
MOJINMEPBI

29

Kontposnbnas paboTa mo pazaeny




«KI/Icnoponcoz[ep)KamHe OpPraHn4cCKue

COEJIUHEHUS

30 AMMHBI: METUJIAMUH U aHUJIUH 1
AMUHOKHUCIOTHI KaK aM(OTEpHbIE

31 OpraHU4YeCKHE COCIMHEHUS, UX 1
ouosiornyeckoe 3HaueHue. [lenruast

39 benku kak npupoaHsie 1
BBICOKOMOJIEKYJIIPHBIE COSTUHEHUS

1 OcHOBHBIE TIOHATHUS XUMHH 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN
OcHOBHBIE METO/IbI CUHTE3A

34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH. 1
[ImacT™Maccel, KaydyKkH, BOJJOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHTpoJLHBIE
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jlara
U3yYeHUs

DJICKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHAYECKHAH 3JIEMEHT. ATOM.
DnexTpoHHas KOHPUTYpalus aTOMOB

Ilepuonuuecknii 3akoH u [leprnoanyeckas
CHCTeMa XUMHYECKHUX 3aemMeHToB /. .
Meneneesa, ux CBsi3b C COBPEMEHHOMU
TEOPHUEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U X COCIUHEHUN
I10 TpyHIaM U nepuojaM. 3Ha4CHHE
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux diaemenToB .M. Menngeneesa
B Pa3BUTUU HAYKH

CrpoeHue BeniecTBa. XuMU4ecKas CBs3b,
e& BU/IbI; MEXaHU3MBbl 00Pa30BaHUS
KOBAJICHTHOU CBsA3U. Bonopoanas cBsi3b

BaneHTHOCTB. DNEKTpPOOTPULIATEIBHOCTb.
CreneHb okucieHus. BelecTBa
MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

Iloustue o AUCTICPCHBIX CUCTEMAX.
Hctunable 1 KOJIJIOMIHBIC PaCTBOPEI.




MaccoBas 10 BElIeCcTBa B pacTBOpEC

Knaccudukanusa u HoOMeHKIIaTypa
HEOPTaHMYECKUX COSAMHEHUN.
['eneTnueckas CBsI3b HEOPraHUUECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

Krnaccudukanus XuMHUECKUX peaKIuii B
HEOPraHUYECKON U OPraHU4YECKON XUMUHU.
3aKk0H COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpAaHEHUS U NMPEBPALICHUS SHEPTUHU ITPU
XUMHYECKUX PEAKIUAX

CxopocTts peakiuu. OOpaTrMbIe PEaKIIHH.
XUMHYECKOE paBHOBECHE

10

[Ipaktrueckas padorta Ne 1. «Bnusaue
pa3nu4YHbIX ()aKTOPOB HA CKOPOCTh
XUMUYECKON pEaKIUm»

11

DNEKTPOIUTHYECKAS JUCCOLUALUS.
[Tonstue o BongopoaHom nokasateine (pH)
pacTBopa. Peakuuu noHHOrO OOMEHa.
I'mpponus opraHnveckux u
HEOpPraHMYECKUX BEIECTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonsarue o0 anmekTponuze
pacIuiaBoB U pacTBOPOB CoJiei

13

KonTponbHas pabora no pazaeny
«TeopeTrnyeckue OCHOBBI XUMHM»

14

MeTaJ'IJ'IBI, HX ITOJIOKCHHEC B
Hepnozuzmecxoﬁ CUCTEMEC XMMHUYCCKHUX




anemenToB . 1. MenneneeBa u
0COOCHHOCTH CTpOCHHUs aTOMOB. O01IHe
(du3nyecKre CBOMCTBA METAIIIOB

15

CrninaBel METaJIOB. DJIEKTPOXUMUYECKUI
PsAI HAIPSKEHUN METaJIOB

16

XHUMHUYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HaTpUH, Kaaui, Kaablui,
MarHui, aJJlOMUHUN) U UX COCTUHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COeTUHEHUN

18

XuMHYecKHe CBOMCTBA IIMHKA, JKejie3a
HUX COeIUHEHUN

19

[IpakTuueckas pabora Ne 2. "Pemienue
HKCHEPUMEHTANIBHBIX 33134 110 TeEMe
«Metamns»"

20

HeMmeTtannsl, uX monokeHue B
[lepuoanueckoii cucreMe XUMUUYECKUX
anemenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

@U3NYECKUE CBOKMCTBA HEMETAILIOB.
AnoTponusi HEMETaUIOB (Ha IpUMEpe
KHCJIOpOJia, cepbl, hocdopa u yrieposia)

22

XHWMHYECKUE CBOMCTBA IAJIOT€HOB, CEPhI U
UX COeIMHEHUH

23

XUMHYECKUE CBOMCTBA a30Ta, (hocodpa u
HUX COeTUHEHNN




24

XHUMHUYECKUE CBOMCTBA yIiepo/ia, KPEMHHUS
U UX COeJUHEHUN

25

[IpuMeHeHne Ba)XHENIINX HEMETAJUIOB U
HUX COeIUHEHUN

26

O0001IeHNEe U CUCTEMATH3AIMS 3HAHUH 110
TeMe «HemeTamney. Berauciaenus mo
YpaBHEHUSM XUMHYECKHUX PEaKIHid 1
TEPMOXUMHUYECKHE PACUETHI

27

[IpakTudeckas pabora Ne 3. «Pemenne
HKCIIEPUMEHTAIBHBIX 3314 110 TeMe
"HemeTtannsr"»

28

KontponbHas paboTa mo remMam
«Metame»y 1 «HeMmetamien)

29

Heopranunueckue u oprannyeckue
kucnotel. Heoprannueckue u
OpraHNYEeCKUE OCHOBAHUSA

30

AmdoTepHble HEeOpraHu4eCcKue 1
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPraHUYECKUX U OPIraHUYECKUX
BELIECCTB

31

Ponp xumuu B obecrieueHun
9KOJIOTUYECKOM, IHEPTeTUIECKON 1
MUIIEBON O€30MTaCHOCTH, Pa3BUTHHU
MEIULIMHEI

32

[IpencraBiaeHust 06 0OIMMX HAYIHBIX
MPUHIIMITAX TPOMBIIUICHHOTO MOTYYSHUS
Ba)KHEHIIINX BEIIECTB




33 UYenoBek B MUPE BEILIECTB U MaTEPHAIIOB

34 XUMUA U 3J0pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VISl YYHEHUKA

METOANYECKHUE MATEPHUAJIBI V1A YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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