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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit @eneparumny, TpeOOBaHUN K pPe3ylbTaTaM OCBOCHMS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHeix B dDenepalbHOM  roOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yuyeOHOro mpenmera «XuMmus» B 00pa3oBaTelbHbIX Opranuzanusax Poccuiickoi
Qdenepanuy, peamu3yIOIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoNIO)KeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHHU, K ONpPEIeNCHUI0
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHsI 00Y4aIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
collepKaHMs, PE3yJbTaTOB OOy4eHUs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM STalloM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMMHYECKOro 00pa3oBaHUS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJIOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe 00Opa3oBaHUE
o0ydJaromuxcs Ha YPOBHE CpeaHero o0Imero oopa3oBaHMs CPEACTBAMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
nporpaMmMe MO XUMHHM C Y4€TOM CHEeUU(PUKHA HAYKH XUMHHU, €€ 3HaueHus B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK UIPaeT ocoOyl pojb B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IpUPOABI U YeJIOBEKa, KOTOpoe (POpMUpPYETCS B XMMHUU HA OCHOBE IMOHMMAaHHS
BEILLECTBEHHOI'0 COCTAaBa OKPYXKAKOUIErO0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCHEIIHOTO
Tpylla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUe
00adbHBIX MOPOOJIEM YCTOMYMBOIO pa3BUTHS UYEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTHUECKON 0€30MacHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBUM ¢ OOMMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
M3YUYEHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOJTOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JJIi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@ass W HeopraHuyeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUU M0 HEOPTAHMYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHUH) U
opraHnyecko xumuu. @opMHUpOBaHUE AAHHOW CHUCTEMbl 3HAHHU MPU H3YYCHUU
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIIECTB HA OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkanusi kKypcoB — «Opranumdeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHAa B IMporpamMMe IO XUMUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u O0O0YCJIOBJIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpeeiEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYecKOW XUMHUU BeIllecTBa
paccMaTpHUBAIOTCS Ha YPOBHE KJIACCHUYECKOM TEOPUM CTPOCHUS OPraHHMYeCKUX
COCIMHEHUN, a TaKkKe Ha YPOBHE CTEPEOXMMHUYECKHUX U  DIIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuW BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JIAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB /IO CIOKHBIX OMOIOTHYECKH
AKTUBHBIX COCIMHEHHH. B Kypce OpraHM4eckod XWMHUU MOJYy4arOT Pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaKI[UU.

[lon HOBBIM yrjaoM 3peHHs B TpeaMere «XHUMHs» 0a30BOrO YpPOBHS
paccMaTpHuBaeTCsl HW3Y4YEHHBIM Ha YpOBHE OCHOBHOTO 00IIero o00pa3oBaHUs
TEOPETUYECKUNA MaTeprall W (AKTOJOTHUECKHE CBEJCHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YarolmMMCsl TPEIOCTaBIsAECTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOUIECKOTO 3aKOHA C OOIIETCOPETUICCKUX M METOOJIOTHYECKUX TTO3HITHH,
Iy0Ke TOHSATh HCTOPUYECKOE HW3MEHEeHHE (YHKIMH HTOro 3akoHa — OT
o0o0maroie 10 00bSICHAIONIEH U TPOTHO3UPYIOLIEH.



Envnasa cucrema 3HaHMM O BaKHEMIIMX BELIECTBAX, UX COCTABE, CTPOECHHUH,
CBOWMCTBAX W NPUMEHEHUH, & TAKXKE O XMUMHUYECKUX PEAKLMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTEKaHus nomnoiHserca B kKypcax 10 um 11 xiaccos
3JIEMEHTAMH COJIEP)KAHUSA, HMEIONIUMH KYJIbTYPOJIOTHUYECKHUM W MPUKIATHOU
XapakTep. OTU 3HAHUS CIOCOOCTBYIOT IOHHMMAaHHUIO B3aMMOCBSI3UM XUMHUU C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOMU
JESATeIbHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHUS K MPOIECCY
TBOpPYECTBA B O0JACTU TEOPUU U MPAKTUUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XMMHEH, KPUTUUYECKH OCMBICIMBATh HH(POPMAIUIO U
OpUMEHSATh €€ I TIONOJIHEHUSI 3HAHWM, pEIIEHUS WHTEIJICKTyalbHbIX U
AKCTIIEPUMEHTATBHBIX MCCIIEIOBATEILCKUX 3a7a4. B 11e10M conepxanue yueOHOro
npeaMera  «XHUMHUS» ~ JAHHOTO  YpOBHS  WM3YyYEHUSI OPUEHTHPOBAHO  Ha
dbopmupoBaHue y oOydarolmUXCs MHUPOBO33PEHUECKON OCHOBBI JJISI TTOHUMAaHUS
dbunocopckux uaeH, TakKUX Kak: MaTepHaIbHOE €IUHCTBO HEOPTraHUYECKOTO H
OpraHUYeCcKOro Mupa, OOYCJIOBJICHHOCTh CBONCTB BEIIECTB HX COCTaBOM H
CTPOEHHEM, I[I03HABAEMOCTh NPHUPOAHBIX SBJICHUU NYTEM ODKCIEPUMEHTA U
pelieHrs TMPOTHBOPEUYMM MEXAy HOBBIMH (akTaMd UM TEOPETUUYECKUMU
PEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH YKOJIOTHYECKUX TPoOseM, a
TakKe MpodsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TEXHOJIOTUH U MaTepUasoB.

B numane pemenuss 3agady  BOCIUTAHMS, Pa3BUTHS W COLMAIMA3ALUA
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalT (opmupoBaHue
YHUBEPCAJIBbHBIX  Y4YEOHBIX JEUCTBUH, WMEIONMX 0a30Boe 3HAYCHHE IS
pPa3IUYHBIX BHJIOB JICSITEIILHOCTH: pEHIeHUs MpoOiieM, TIOUCKa, aHaiu3a U
00paboTku nHGOpPMAIIUHA, HEOOXOAUMBIX JIJII TPUOOPETEHUS OTBITa IPAKTUYECKOM
U HCCIIEIOBATENIbCKON NIESITENBbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUH
XUMUHU.

B mnpaktuke mpemnojaBaHus XMMHH KAaK HAa YPOBHE OCHOBHOTO OOIIETO
o0Opa30oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, MIPH OMPEICICHUH
COAEPKATEIbHOW XApAKTEPUCTUKU LEJeW HU3YYCHHUS MpeIMETa HalpaBICHUEM
MEPBOCTETICHHONW 3HAYUMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHYECKOM HAayKH KakK OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTU YeJIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3Y4YEHUS
MpEIMETA SIBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.

CornacHo JaHHOW TOYKE 3PEHHUS TJIABHBIMHU LIEJISIMU HU3YUYEHHS MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBIsAIOTCS:

e (GopMHUpOBaHHE CHCTEMbl XHMHYECKMX 3HAHUM KaK  BaKHEHIIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPAa, B OCHOBE KOTOPOU



JeKaT KITIOUYEBbIE TIOHATHS, (DYHIaMEHTAIbHBIC 3aKOHBI M TCOPUU XUMHH,
OCBOCHHE SI3bIKAa HAyKH, YCBOCHHE W TMOHUMAHUE CYIIHOCTH JOCTYITHBIX
00001IIeHNIA MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOpPHUEH
WX Pa3BUTHS U CTAHOBJICHHUS,

e (opmMupoBaHHE U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XHUMHYECKUX PEaKIHMi, HEOOXOMAMMBIX ISl TMPUOOpETCHUS
YMCHUH OPHUEHTUPOBATHCS B MHPE BEIIECTB W XHMHUYCCKUX SIBIICHUM,
UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUICCKOM M MIOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CITOCOOOB JACATCIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHCHHEM XHMHUYECKOTO OSKCIEPUMEHTa, COOJIIOJICHUEM  TIPaBHII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiay ¢ atuM, comepkaTelibHas XapakTEPUCTHKA IEIeH M 3a1ad u3ydeHus
npeaMeTa B IporpaMMe 10 XMMUU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBHHU
C HOBBIMHM IIPHOPUTETAMH B CHCTEME CPEIHETro o01miero oopasopanus. CeromHs B
NpernojaBaHud  XUMHUM B OOJNBIIEH  cTemeHM OTAAETCS  MPEANOYTCHHE
NPAKTUYCCKOW KOMIIOHGHTE COJCpXKaHUs OOyYCHHs, OPHCHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00IIe00pa30BaTeIbHON OpraHW3alliy, BIIAJCIONIETO HE
HAOOpOM 3HaHWH, a (PYHKIMOHAJIBLHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMCHHUSMHU aKTUBHOTO TMOJYYCHHUs 3HAHWW W MPUMCHCHHS WX B PEAbHON KU3HH
JUTS PEIICHUs TPAKTHYECKUX 3a/1a4.

B cBsi3u ¢ 9TUM TpM W3YYEHHUH TpeaMeTa «XHMHs» JTOMHHHPYIOIIEEe
3HAa4YeHHE MPUOOPETAIOT TaKKeE TeNIN U 3aa49H, KakK:

ajanraiusi o0yJaroImuxcsl K YCIOBUSAM TUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
GopMuUpOBaHUE  HWHTEIUIGKTYalbHO  PAa3BUTOW  JIMYHOCTH, TOTOBOH K
caMo00pa3oBaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPUHSATHIO TPAMOTHBIX
peIIeHN B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHMsIX, CBI3aHHBIX C BEIIECTBAMHU U HX
IpUMEHEHHUEM;

dopmMupoBaHue y OOYYarOIIMXCS  KJIFOUEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIICTCHIIN), WMCIOIINX YHHBEPCATbHOE 3HAYCHHWE IS Pa3jIMYHBIX BHUIOB
JESTENBHOCTU: PEIIeHUs MpoOseM, MOUCKa, aHanu3a U 00paboTku HH(OpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBbITa JACATEIBHOCTH, KOTOpas 3aHUMAeT
BOXHOE MECTO B TO3HAHWM XUMHHU, a TaKKe I OIEHKH C TO3UIUI
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB M XUMHUYECKUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPELY;

pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH 00yUaIOIMIUXCS: CTIOCOOHOCTH CAMOCTOSITEIBHO MPUOOPETATh HOBBIC
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSAMH, UCTIOIB30BATh
COBPEMEHHbBIE MH(POPMAIMOHHBIE TEXHOJIOTUHU JIJISl MIOMCKA W aHajdu3a y4eOHOU |
HAyYHO-TIOMYJISIPHON WH(OPMAITUU XUMHYECKOTO COJICP KAHMS;

dbopMHupOBaHUE U Pa3BUTHE Y OOYYAIOMINXCS ACCOIMMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPATHOCTH, KOTOPBIE 0COOESHHO



HEOOXOJUMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHUU M MPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCHHUTaHUE Yy oOOydawmuxcsd YyOekKIEHHOCTH B T'YMaHHCTHYECKOM
HaIpPaBICHHOCTH XHMHH, €€ Ba)XHOW pOJM B PELICHUU TIOOATBHBIX HpoOsieM
PALMOHAIBHOTO MPUPOJONOIb30BAHMS, TIOTIOTHEHHUSI YIHEPreTUYECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro
OTHOWIEHUS] K NPHUPOJE U CBOEMY 3J0pPOBBIO, a TaKKe MPUOOPETEHHUS OIbITa
WCIIOJIb30BaHUsl TOJYYEHHBIX 3HAHUU IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM mnnaHe cpenHero oOmiero oOpa3oBaHUs MpPeAMET «XUMUS»
0a30BOro ypoBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-Hay4HbIE
peIMEThI.

OO61iee 4ncio 4acoB, OTBEAEHHBIX ISl U3YYEHHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero oopa3zoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 yaca (1
yac B Hezenro), B 11 knacce — 34 yaca (1 yac B HeAemio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOoBHbIE Mo0XkeHus1. CTpyKTYpHBIE POPMYJIIbI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCcKUX COEJUHEHUN (CUCTeMaTHYecKas) W TpUBUAIbHbIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3NYECKHE W XUMHYECKHE CBOMCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu THUAPUPOBAHMS, TaJOT€HUPOBAHUS, TUIpaTallid, OKHUCJIEHUS U
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTU CTPOEHMS, FTOMOJOTHYECKUN psill. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (pU3MUYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHoB. ['eHeTMYeckas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIICKANUMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTU U B ObITy. KaMeHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «VYromp», MOIEIMpPOBAaHUE  MOJIEKY]  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
raJIoreHOBOZIOPO/IAMH, TOpPEHHUE), MpuMeHeHue. BojopoaHbie CBS3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJjulaMHi, KaueCTBEHHAsl peaklMs Ha MHOTIOATOMHbIE cHpThl). JleiicTBUE Ha
Opra’usM 4esoseka. [[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3MUECKUe U XMMHUYECKHE CBOMCTBa (CBOICTBa,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAas KHUCIIOTHI KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

Cnoxuble >QuUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHCIOT. ['maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOWCTBa (B3aMMOJEHCTBHUE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJII0JIEHHEe W OINKCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxcugom wmenu(ll), BzammomeilcTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTAa PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpUMEHTAIbHBIE METOABl HM3YYEHHsI BEIIECTB M HUX IPEBpAllCHUIL:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAJIbHBIE METOABbl M3Y4YEHHs] BEIIECTB M WX IPEBPAILECHMIA:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xkyacce OCYHIECTBISIETCS 4E€pe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, KiaccU(UKalusi, NEPUOANYHOCTb, HAOIIOECHHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opraHusM, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MpenapaThbl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKoHa U lleprmonnueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX W CIOXKHBIX BEHIECTB MO TpyNmaM U MepHojaM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHnass cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIIATEITHHOCTD.
Crenenb okuciieHus. MIoHbI: KATUOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAILNINYECKON PELIETKHU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAITUX K PA3JIUYHBIM KJ1accaM.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (pakTtopoB. OOpaTuMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHue AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUEe TEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BnusHue paznmuyHbIX (JaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. 1lonoxenue meramnoB B Ilepuoguueckon cucreMe XUMHYECKUX
sanemeHtoB JI. . MenaeneeBa. OcOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
atomMoB MeTasuioB. O60mue ¢uznyeckue cpoicTBa MetaioB. CIuiaBbl METAILIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, allfOMUHUN, IUHK, XPOM, JKEJI€30, Me/Ib) U UX COCTMHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIeHWEe M OINWCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

YenoBek B MHpE BEUIECTB M MaTEpPUANIOB: BAXXHEWIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsT U 3J0pOBbE YEJIOBEKA: IpPaBUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBJICHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHS, MPOU3BOICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTAaTOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YpOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4YMe MOTHBAIIMH K 00yUCHHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMMH ILETOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE YYE€OHONM M BOCHUTATENBHOW JCSATENIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M MO3HABAaTENbHBIX 3aJlay, BHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  TOHUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO TIOBEICHNUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHHME NOCIEICTBUM 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TIOCTEACTBUN M HENPHUITHS BPEIHBIX MPUBBIYEK (yIOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUUM NPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TpyAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON Cpe/Ibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPENPUHUMAEMBIX JEUCTBUH U MIPEAOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bOopMHUpPOBAaHUN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW 3HAYMMOCTH XUMHUHU I COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEAUIMHBI, 00ECIICYEHUHU YCIOBUUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHUS JJIS aHaIu3a U OOBSCHEHUS SBJICHUN OKPYXKAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEbHO MCIOJb30BATh XWMHYECKHE 3HAHUS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM

IEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MeTaHpe,ZIMeTHLIG PE3yJIbTaTbl OCBOCHHA y‘{€6HOFO npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3OBaHI/I$I BKJIFOYAIOT:



Ilepeuens (koaupukaTop) NpoBepsieMbIX TPeOOBAHNI K MeTanpeaAMeTHBIM pe3yabTatam ocsoeHusi OOII COO

Konx [IpoBepsiemMbie TpeOOBAaHMUS K METAIIPEIMETHBIM PE3yJIbTaTaM OCBOCHUS MeTanpeameTHble pe3yibTarThl (B coorBeTcTBUU ¢ PII)
[TPOBEPSEMOTO [0CHOBHOI 00pa30BaTeILHOM MTPOTrPAMMEI CPEHETO 00IIero 0opa3oBaHMs
TpeOOBaHUS
1 [lo3HaBaTenbHbIC Y Y []
1.1 ba3oBbIe JJornueckue aeicTBus
111 Y cTaHaBIMBaTh CYILIECTBEHHBIN MPU3HAK WM OCHOBAHUS JUIsSl CPAaBHEHUS,  |YCTaHaBIMBATh CYILIECTBEHHBIN MPU3HAK UM OCHOBAHMUS
KJ1acCU(pUKAUU 1 0000IIeHUS U1l cCpaBHEHUS,
Kiaccuukanuy u 00001IeHUs
112 BBISBISATE 3aKOHOMEPHOCTH M IPOTHBOPEUHNS B PACCMAaTPUBAEMBIX SIBJICHUSX |BBISBIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEUHS B
ACCMaTPUBAEMBIX SIBJICHUSIX
113 CaMocToATENnbHO (hOPMYIUPOBATh U aKTyaJIM3UPOBATh MPoOIEMY, CaMocTOSITENHEHO (POPMYIIMPOBATh U aKTyaJIU3UPOBATh
[paccMaTpuBaTh mpoOieMy, paccMaTpuBaTh
e BCECTOPOHHE; ONpeAEATh 1IeNn AeSITeIbHOCTH, 337aBaTh MapaMeTpbl U |e€ BCECTOPOHHE; ONPEAETATh 1IeNn AeSITeIbHOCTH, 3a1aBaTh
KPUTEPUU UX TOCTHKEHHUS. . .. rapaMmeTpsl U
KPUTEPUU UX JTOCTHKEHHUS. . ..
12 Ba3oBble HcciieqoBaTeIbCKHe 1eicCTBUSA
121 Bnageth HaBbIKaMU y4eOHO-HCCIIEIOBATENIbCKON U MPOSKTHOU Bnaners HaBBIKAMH y4eOHO-UCCIIeI0BATENIbCKON U
NesITeNbHOCTH, [IPOEKTHOM J1eATEIbHOCTH,
HaBbIKaMU pa3petieHus npooiem HaBbIKaMU pa3penieHus npooiem
129 OBnaseHue BUJAMU IEATEIHHOCTH 10 TOJYYSHUIO HOBOTO 3HAHUS, €T0 OBnajieHre BUJAMU I€ATEIbHOCTH 10 TOJYYSHUIO HOBOTO
MHTEPIPETAINH, TPEOOPa30BAHUIO U IPUMEHEHUIO B PA3IMUHBIX YUEOHBIX [3HAHUS, €T0
CUTYaIUsX, B TOM YKCIIE [IPH CO3JaHUH YU€OHBIX M COIMANBHBIX TPOOJIeM  [MHTEpIIpeTaluy, MPeoOpa3oBaHUIO U IPUMEHEHUIO B
Pa3IMYHBIX YYEOHBIX CUTYALUAX, B TOM YHCIIE PU
CO3JJaHNH Y4EOHBIX U COIMAIIBHBIX MPOOIEM
123 DopMHpPOBaHKUE HAYYHOTO TUIIA MBIILICHHUS], BIIaJICHUE HAYYHOU DopMHUpPOBaHUE HAYYHOTO THUIIA MBIIIUICHHUS, BIa/ICHUE

TepMHHOHOFHCﬁ, KIIIOYCBBIMHU ITIOHATUAMHA U MCTOJaMU

Hay4HOU




TepMHHOHOFHCﬁ, KIIIOYCBBIMU IIOHATHUAMU U METOAAMMU. ..

1.3 Pabora ¢ unopmanuei
131 BrnaneTs HaBBIKAMU MOJTyYeHHUS WHPOPMAIINK U3 HICTOYHUKOB Pa3HBIX BnaseTs HaBBIKaMU MOJTyYeHHS HH(OPMAIHH U3
THUTIOB, MCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIBHO OCYLIECTBIIATH MOUCK, aHAJIU3, CUCTEMATU3AIINI0 1 CaMOCTOSITEIHHO OCYLIECTBIISITh IOUCK, aHAJIN3,
WHTEPIPETAINIO HHPOPMAIIUY PA3TUYHBIX BUJIOB U ()OPM MPEICTABICHUS  [CHCTEMATH3AIMIO U HHTEPIIPETAUI0 HHPOPMAIIH
A3JMYHBIX BHJIOB U ()OPM IIPEICTABICHUS
132 Co3zntaBaTh TEKCTHI B Pa3IMUHBIX popMaTax ¢ y4ETOM Ha3HAYCHUS Co3niaBaTh TEKCTHI B pa3IMUHBIX popMaTax ¢ yu€ToM
nH(pOopMaLuy U Ha3HaYeHHs] MHpopMaluu u
[[€7IeBOW ayIMTOPUH, BBIOUPAs ONTUMAIIbHYIO (POPMY IIpECTaBICHUS U [ICJIEBOI ayTUTOPHH, BHIOMpAsi ONTHMAIBHYIO POpPMY
BHU3yaIH3allU [peJICTaBICHHS U BU3yalIU3aliu
133 OneHnBaTh 10CTOBEPHOCTD, JIETUTUMHOCTh HHPOPMAIIIH, €€ COOTBETCTBHE O“IIeHI/IBaTI) JIOCTOBEPHOCTD, JISTUTUMHOCTH HH(POPMAIIHH,
MPABOBBIM U MOPAIBHO-3TUYECKUM HOpMaM e€ COOTBETCTBHE
PaBOBBIM U MOPAJTBHO-3THYECKUM HOPMaM
13.4 chonbsoBftTL cpencTBa MHPOPMAMOHHBIX 1 KOMMYHHKAITHOHHBIX lcrionp30BaTh CpeicTBa I/IH(bovaaI_[I/IOHHBIX "
TEXHOJIOTHI B pEeIICHUN KOTHUTHBHBIX, KOMMYHUKATHBHBIX H KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA B PEIICHUN
OpraHU3aI[MOHHBIX 33]a4 ¢ COOII0IeHuEM TpeOOBaHH SPrOHOMUKH, KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3aIIMOHHBIX
TEXHUKH 0€30MaCHOCTH, TUTUEHBI, 3ajgad ¢ coOmoaeHneM TpeOOBaHUM 3PrOHOMUKH, TEXHUKH
pecypcocOepexeHusi, IPaBOBbIX U 3TUYECKUX HOPM, HOPM 0€30MacCHOCTH, TUTUEHBI,
MH(POPMAITMOHHON 0€30TaCHOCTH ... [pecypcocOepeKeHusl, MPaBOBBIX U STHYECKUX HOPM, HOPM
nH(OpMaIMOHHOM 0€30MMaCHOCTH ...
> KommyHnukatuBHbie Y'Y [
51 Oo0umenne
011 Ocy1iecTBISATh KOMMYHHKAIIMHM BO BCEX cepax >KU3HH; BIAJCTh OCyIIeCTBIATh KOMMYHHUKAIIUU BO BCEX cepax >KU3HHU;
[Pa3TUYHBIMU crioco0aMu OOIIEeHHS U B3aUMOJICHCTBUS BI1a/IETh PA3IMYHBIMU CIIOCOOaMU OOIIEHUS U
B3alMOJICICTBHS
012 Pa3BEPHYTO U JTIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCHOJIB30BAHUEM Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C
SI3BIKOBBIX CPEJICTB MICTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB
2.1.3 ApPryMEeHTHUPOBAHHO BECTH JAHAJIOT APryMEHTHUPOBAHHO BECTH JHAJIOT




3 Perynstusasie YV /|
3.1 Camoopranusanus
3.1.1 CaMOCTOSATENHFHO OCYIIECTBIIATh O3HABATEIBHYIO JACSITEIHHOCTb, BHISBIATEH [CaMOCTOSITEIBHO OCYIIECTBIISATH TO3HABATEIIHHYIO
MpOo0JIeMBI, CTABUTh U (DOPMYIUPOBATH COOCTBEHHBIC 33/1a4H B 1eSITeIbHOCTD, BBISBIISATD
00pa30BaTEIILHON IEATSIIPHOCTH M )KU3HEHHBIX CHTYAIIUSIX; JaBaTh OINICHKY [IPOOJIEMBI, CTaBUTh U POPMYITHPOBATH COOCTBECHHBIE
HOBBIM CUTYallUsIM 3ajiaun B 00pa30BaTEIbHON JIEATEILHOCTH U KU3HEHHBIX
CUTYAIUX; 1aBaTh OIICHKY HOBBIM CUTYaIUsIM
3.2 CaMOKOHTPOJIb
321 JlaBaTh OIIEHKY HOBBIM CUTYaIlMsIM, BHOCUTh KOPPEKTUBBI B ICATEIILHOCTh, |/{aBaTh OIIEHKY HOBBIM CUTYAIIHsIM, BHOCUTh KOPPEKTHUBHI B
OIIEHUBATH COOTBETCTBUE PE3YJIbTATOB IEIISIM TesITeIbHOCTD,
OI[EHUBATH COOTBETCTBUE PE3YJIBTATOB IEIISIM
322 Bnaners HaBHKanH noguHaBaTem,Hoﬁ pedrexkcun Kak 0CO3HAHUS BrnaneTbe HaBLIKAMHA nosHaBaTvenLHouﬁ pedaexcun Kax
COBEPIIIAEMBIX JICUCTBUN U MBICIUTEIBHBIX MTPOIIECCOB, X PE3yIbTATOB U [0CO3HAHMSI COBEPITAEMBIX JEHCTBUIA U MBICTUTEIBHBIX
OCHOBAHUMU; [IPOLIECCOB, UX PE3yJAbTaTOB U OCHOBAHUM;
VICTIOJIb30BaTh MPUEMBI peIICKCHU IJI OIICHKHU CUTYAI[MH, BEIOOpA BEPHOTO |[MCTIOJIE30BaTh MPUEMBI PedICKCHUU TSI OLIEHKH CUTYaIlNH,
[pEIIECHUsT; YMETh OIICHUBATh PUCKUA U CBOCBPEMEHHO MTPUHUMATh PEIICHHUs]  [BEIOOpA BEPHOTO
110 UX CHIDKCHHIO [PELICHMS; YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO
[IPUHUMATDH PEUICHUS TI0 KX CHH>KEHUIO
33 OMOIMOHATBHBIN HHTEIJIEKT, TTPEANOJIararonini coOpMUpPOBAHHOCTS: OMOIMOHAJIbHBIA UHTEIUIEKT, TPEANOJIaratonini

CaMOPECTYJIMPOBaHMsA, BKIIIOYAIOIMIETO CAMOKOHTPOJIb, YMECHUE IIPUHUMATH
OTBETCTBEHHOCTH 3a CBOE IIOBEACHUC, CIIOCOOHOCTH AJAIITUPOBATLCA K
OMOILMOHAJIIBHBIM U3MCHCHUAM U IIPOSBIIATH FI/I6KOCTB, OBITE OTKPLITBIM
HOBOMY;

BHy’TpeHHefI MOTHBaIlUH, BKJ'II-O‘laI-OH_Ieﬁ CTPEMIICHUE K TOCTHXKCHUIO LCJINU U
yCIIEXYy, OITUMU3M, NHUIITUATHUBHOCTb, YMCHUC HeﬁCTBOBaTL, Huexoasa u3
CBOMX BO3MOYKHOCTEH

c(hOpMHUPOBAHHOCTE:

CaMOpEryIMpOBaHUs, BKIIOYAIOIIEr0 CAMOKOHTPOJIb,
YMEHHE IPUHUMATh

OTBETCTBEHHOCTh 3a CBOE MOBE/ICHUE, CIIOCOOHOCTh

QA THPOBATHCS K

PMOIIMOHATBHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;;

BHYTpEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K
TOCTIIKEHUIO 1IEJIU U YCIIeXY, ONTUMU3M, HHUIIUATUBHOCTD,

[YMCHUC HCﬁCTBOBaTB, HCXOJS U3 CBOUX BO3MOKHOCTEH




NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpeameTHble pe3yabTaThl OCBOEHMsSI Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh  TPEACTaBICHUM O XUMHUUYECKOM  COCTaBIsIONIEH
€CTEeCTBCHHO-HAYYHONW KapTHHBI MHpA, POJIM XUMUM B TIO3HAHUM SIBIICHUUN
npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYECKUX 3a71au
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAralOIMINE TOHATUS (XUMUYECKUH DJIEMEHT, aToM, DJIEKTPOHHAsI
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATEIHbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTass M COKpalléHHAs), MOJb, MOJISIpHAS
Macca, MOJSPHBIM 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHASA TPYIINa,
paauKall, U30Mepusi, ©30MEPhI, TOMOJIOTHUECKUIN Psii, TOMOJIOTH, YTJICBOJIOPOIHI,
KHUCIIOPOJI M a30TCOAEPIKAIINE COCOUHEHHUS, MOHOMED, IMOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COSIMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHsSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHMUS,
JeXanme B OCHOBE MOHMMaHUs IMPUYUHHOCTH M CHUCTEMHOCTH XHMHUYECKHX
ABJICHUN, (PAKTONIOTMYECKHE CBEJCHUS O CBOMCTBaxX, COCTaBe, MOJIYYCHUH U
0e30MacHOM HCIIOJIb30BAaHWM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IPaKTUYECKOU eI TEbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISTH XapaKTepHBbIE MPU3HAKU TOHATHH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIEHUS MOJICKYJSIDHBIX M CTPYKTYPHBIX (Pa3BEPHYTOW, COKpAIIEHHOM)
dbopMyn  OpraHMYecCKMX BEIIeCTB MW ypPAaBHEHWA XWMHUYECKHX PEaKIIHi,
M3TrOTaBIUBATh MOJIENM MOJIEKYJ OPraHMYECKHX BEIIECTB JIA WJUIIOCTPAIMU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh HU3yUYEHHBIX
OpraHWYECKUX BEIIECTB IO WX COCTaBy U CTPOEHUIO K OINPeIeIEHHOMY
KJIacCy/Tpynme CcoeAuHeHU (yrieBOAOPOMABI, KHCIOPOJI U a30TCOACpIKaIINe
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUMHEHHUSI), J1aBaTh UM Ha3BaHUS IO
cuctematnaeckoir HomeHkiarype (IUPAC), a Takke TpHUBOIUTH TPUBUAILHBIC
Ha3BaHUsI OTMAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, MPOIWICH, AaleTUJICH,



ATUJICHTIIUKOJb, TIULEPUH, (eHol, (hopManbAeTH, aleTalbIeTul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCJIOTA, CTE€ApUHOBAsI KUCIIOTA, TIII0K03a,
dbpykTo3a, KpaxmMall, HeJI0a03a, TJIUIUH);

c(hOpPMUPOBAHHOCTb YMEHHSI OMNPEACNSITh BUIbI XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCIMHEHUSIX (OJMHAPHBIE U KPATHHIE);

c(hOpPMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOKEHUSI TEOPUU CTPOCHUS
opranuueckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXpPaHEHUsI MACChI BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue MU XMMHYECKHME CBOWCTBA TUIMYHBIX TNPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPraHMYECKUX BEHIECTB (METaH, 3TaH, JITWJICH, MPOMUJICH, alleTHJICH,
Oyranuen-1,3, metmnOyranuen-1,3, GeH30J, METAaHOJ, JTAaHOJ, STUJICHIJIUKOJb,
IMIEpUH, (EHOJ, aleTalbJIeTHu]l, MypaBbHHAsE M YKCYCHasl KUCIOTHI, TJIIOKO3a,
Kpaxmal, IeJIJIF0JI03a, aMUHOYKCYCHAsI KUCJIOTA), UUTFOCTPUPOBATh TCHETHYECKYIO
CBSI3b MEXJYy HUMU YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHYECKUX PEaKIHi ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHMSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
ChIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TEepepabOTKU W
IPAKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKu;

c(hOpPMHUPOBAHHOCTh YMEHHUH TPOBOJAUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakuu MO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HUCXOIHBIX
BEILECTB WX NMPOAYKTOB PEAKIIUN);

chOopMUPOBAaHHOCTh YMEHHMH BJIQJCTh CUCTEMOW 3HAHWW 00 OCHOBHBIX
METOAaX HayYHOTO MO3HAHMS, UCIOJIB3YEMBIX B XUMHUU IIPU U3YYEHUU BEILIECTB U
XUMHUYECKUX SIBICHUN (HAaOJII0JICHUE, U3MEPEHHE, IKCTIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BATh CUCTEMHBIE XUMHUYECKUE 3HAHUS MJIA NPUHITUS pPEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHYECKON
MOCYZIOM W JTa0OpaTOPHBIM OOOpPYIOBaHHEM, a TaKKe TMpaBWia OOpaIeHus: C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIMAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh yMEHHHM TUIAHUPOBATH W BBITIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEeBpalleHUs OPTaHUYECKUX BEIIECTB IPU HArPEBAaHUU, MTOJTYyUYCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAuE€CTBEHHBIE PEAKIMU OpPraHUYeCKUX
BEIECTB, JCHATYypaIisi OCIKOB MPU HArpeBaHWU, I[BETHBIC PEAKIMU OEIKOB) B
COOTBETCTBUM C TpaBUJIaMH TEXHUKH O€30MAaCHOCTU TMpU OOpallleHuH C
BelllECTBAMU U JTA0OPATOPHBIM O00OpPYAOBAaHUEM, MPEICTABISTh PE3YIbTATHI



XUMHYECKOT0 HKCIIEpUMEHTa B (OpME 3alHMCH YPAaBHEHUH COOTBETCTBYIOLIUX
peakuuid u GOpMyJIUPOBATh BBIBOJIBI HA OCHOBE ITUX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MAacCOBOM
uHpopmaiuu, IHTepHeT u Apyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  TpaBUja  AKOJOTHYECKHU
1[eJecCO00pa3HOro TMOBEAEHUsT B OBITY M TPYAOBOM JEATENbHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JECHCTBUS Ha KUBbIE OPraHUW3Mbl OMNPENEIEHHBIX OPraHHMYECKHX
BEUIECTB, MoHUMas cMmbica nokazarens [IJIK, moscHaTh Ha mpuMmepax crnocoOb
YMEHBIICHUs] M MPEJOTBPALEHUS HX BPEJAHOIO BO3JICUCTBHS HAa OPraHu3M
YeJI0BEeKa;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbSI: YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaxX TIO3HAHMS BEIIECTB U
XUMHUYECKUX SBICHUI;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaloOUIUXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.
11 KUIACC

[IpenmerHble pe3ynabTaThl OCBOSHMsI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHH: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHpa, POJIM XUMHU B TIO3HAHUU SIBIICHUU
Opupoabl, B  (OPMHUPOBAHMH MBIIUICHHS U  KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsL PEIISHUS MPAKTUYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M NPUPOITHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKMX  3HAHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNIe MOHATUSA (XMMHUYECKHH BJIEMEHT, aToM, u30Tom, S-, p-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEIICHb OKUCICHUS, XUMUYECKasA CBA3b
(KoBaJIeHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTAIMUECKAs peniéTKa,
TANBl ~ XMUMUYECKUX  PEAKIMHA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW PpEaKIMyd, XMMHUYECKOE PpaBHOBECHE); TEOPHUU M 3aKOHBI (Teopus
AJICKTPOJIMTHYECKON auccoruanuu, nepuoandeckuil 3akoH /. M. MeHneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHMSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,



MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBICHHUH, (PaKTOJIOrMUYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€30M1aCHOM HMCMOJIb30BAaHUN BAaXKHEHIIMX HEOPTAHUYECKUX
BELIECTB B OBITY M MPAKTUUYECKOU 1€ATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISTH XapaKTepHbIE MPU3HAKU TOHSITHM,
YCTaHABJIMBATh MUX B3aUMOCBS3b, UCIOIB30BATh COOTBETCTBYIOIINE MOHATUS MPU
ONMKMCAHUM HEOPraHUYECKUX BEUIECTB U UX MPEBPAICHUII;

c(OpMHUPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XUMHUYECKYIO) CHMBOJIUKY IS
coctaBlieHUs (GOpMyJd BELIECTB M  YpaBHEHUHW  XMMHUUYECKUX  PEAKIUH,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTICIBHBIX
HEOpraHMYeCKUX BeIleCTB (yrapHbI ras, YrJ€KHCIbI Ta3, aMMHUaK, raméHas
U3BECTb, HETAIEHAs U3BECTb, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN ONpPEAEATh BaJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHYECKUX DJIEMEHTOB B COCIMHEHUSX DPA3IMYHOTO COCTAaBa, BUJ XHUMHYECKOU
CBsI3M (KOBaJICHTHAsl, MOHHAs, METAJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTANTMYECKON PemETK KOHKPETHOIO BellecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKas), XapakTep Cpe/bl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeneiaEHHOMY Kiaccy/rpymre
COEIMHEHUN (MIPOCTHIE BEIIECTBA — METAJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHMUS,
KUACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CHCTEMATU3UPYIOINIYI0, O0BSICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTteMbl
XuMH4eckux 3aemeHToB JI. M. MeHpaeneeBa, MCHOJB3ys IMOHATHSA «S-, P-, d-
AIIEKTPOHHBIE opOuTanny, «QHEPreTUYECKue YPOBHUY, OOBACHSTH
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COCIUHEHUU
1o nepuoaam u rpymnmnam llepuogmyeckoit cucreMsl XumMuueckux 3imemMeHToB /. U.
Menpeneena;

chOpMHPOBAHHOCTh YMEHHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHWYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPXkAAaTh CYIIECTBOBAHME TI'€HETHYECKOW CBS3M MEXAY HEOPraHWYECKHUMH
BEILIECTBAMU C MOMOUIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(MUIIUPOBATH XUMHYECKHE PEAKIIUU TI0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBYy pPEArupyrolluX BEIIECTB, TEILNIOBOMY



s dekTy peakiuu, U3MEHEHHUIO CTENEHEW OKHCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaklyy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTaBIATh YpPABHEHUS PEAKIUN pPa3TUYHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEaKIIUii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, TTPU KOTOPBIX ITH PEAKIIUH UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJAUTH PEAKIMH, MOATBEPKAAIONINE
KAUYeCTBEHHBIM COCTAaB pA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIECTB;

chOpMUPOBAHHOCTh YMEHHH  pPACKpPhIBATh CYHIHOCTh  OKHCJIMTEIIHHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUH MOCPEJICTBOM COCTaBJIEHHUS JIEKTPOHHOrO OanaHca
ATUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKON
peaKIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHETO Bo3jaeicTBus (nmpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIeXKaIue B OCHOBE MPOMBIIIUICHHOTO TOJTYYEHUsI CEPHOM KHUCJIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OONIMX HAyYHBIX MNPUHIMMNAX U
HKOJIOTHYECKUX MPOOIIeMax XUMHUECKOT0 MPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI MNPOBOAUTH BBIUUCIEHUS C HCIOJIH30BAHUEM
MOHSITHSI «MaccoBas JIOJIA BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHHI ra3oB
IpU XMMUYECKUX PEaKlMsIX, MacChl BEUIECTBA WM 00BbEMA ra3oB IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUS MAacCChl
BEIIECTB, MPEBPAIIEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHMEM, a TaKKe IpaBWja OOpaIIeHHS C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHHM TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCHEPUMEHT (pa3fioKeHUE MEePOKCHAA BOJAOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
ONpeNIeJICHHEe Cpelbl pPacTBOPOB BEIIECTB € MOMOILIBID YHUBEPCAIBHOIO
WHIUKATOPA, BIUSHUE PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEakIiny,
peaknuu MOHHOTO OOMEHa, Ka4eCTBEHHBIC peakiuu Ha cyinbdaT-, kapOoHAT- H
XJIOpUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE IKCIEPUMEHTANBHBIX 3aJa4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBHUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpAIEHUH C BEIIeCTBAMU U JIA0OPATOPHEIM 00OpYAOBaHHUEM,
MPEACTaBIATh PE3YJAbTAThl XUMHYECKOrO JKCIepuMeHTa B (opMe 3amucu



YpaBHEHUI COOTBETCTBYIOUIUMX peakUUid U (POpMYyJIHpPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJYYaEMYyK0 U3 pa3HbIX HMCTOYHUKOB (CpeACTBA MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  TpaBUja  AKOJOTHYECKHU
1[€J1eCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3JI0pPOBbsl M OKpYXalolleld MPUPOIHON Cpelbl, OCO3HABATh
OMACHOCTh BO3/ICMCTBUS Ha JKUBbIE OPTaHU3MBbI ONPE/IEIEHHBIX BEIIECTB, IOHUMAs
cmpicnt mokazarenst IIJIK, moscHAT, Ha mnpumepax CcHocoObl yYMEHBIICHHUS H
NpEeOTBPAILIEHNUS UX BPEAHOIO BO3AEHCTBUS HA OPraHU3M Y€JI0BEKa;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 3/I0POBbSI: YMEHUE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaloOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
HaumeHnoBanue KoJsnyecTBo 4yacoB
Ne DJlIeKTpOoHHbIe (LM(poBbIe) 00pa3oBaTebHbIE
pa3aesoB U TeM KonTpoubnsbie | IlpakTuueckue
n/n Bcero pecypchl
NporpamMmbI padoTbI padoTsI
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
[Ipenmer
OPraHU4eCKO XUMHUH.
11 Teopust ctpoeHust 3 https://resh.edu.ru/subject/lesson/6149/train/170393
' OpraHUYEeCcKHX
coequaeHui A. M.
byrneposa
Hroro mo pazgeny 3
Pasznesa 2. YriieBoaopoanbl
[IpenenvHbie )
https://resh.edu.ru/subject/lesson/6151/start/149993
2.1 YTII€BOIOPOIBI — 2
AJIKaHbI
Henpenenbubie
29 YIJIEBOIOPOIBL: 5 1 https://resh.edu.ru/subject/lesson/2436/train/#19491
' AJIKEHbI, AJIKa/JIUCHBI,
AJIIKUHBI
23 ApomaTtuueckue 2 https://resh.edu.ru/subject/lesson/4775/start/150494
' YIJIEBOI0POIbI
[IpupoaHbIe UCTOUHUKHT
PHpOL https://resh.edu.ru/subject/lesson/6148/start/170461
2.4 YII€BOJOPOJOB U UX 3 1

nepepaboTka



https://resh.edu.ru/subject/lesson/6149/train/170393
https://resh.edu.ru/subject/lesson/6151/start/149993
https://resh.edu.ru/subject/lesson/2436/train/#19491
https://resh.edu.ru/subject/lesson/4775/start/150494
https://resh.edu.ru/subject/lesson/6148/start/170461

Hroro no pazneny

13

Paznen 3. Kucsiopoacoaep:xammu

€ OPraHu4eCKue COCAMHCHUSA

https://resh.edu.ru/subject/lesson/5727/start/150577

3.1 Cruptel. @enomn 3
AnbIOeruael.
ACTHA https://resh.edu.ru/subject/lesson/2065/main
3.2 KapOoHOBBIE KHCIIOTHI. 7
CnosxHble 3¢upsl
33 VINeBOT 3 5 https://resh.edu.ru/subject/lesson/6150/start/150687
Hroro mo pazueny 13
Pasznea 4. Azorconepskanye oprannyeckue coeIuHeHus
https://resh.edu.ru/subject/lesson/4743/conspect/150741
AMUHEL
4.1 3
AvuHOKHCITOTEL. benku
Hroro mo pazgeny 3
Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS
51 [Tnactmaccel. Kayayku. 2 https://resh.edu.ru/subject/lesson/4777/conspect/170535
' Bonokna
Utoro mno pazneny 2
OBILIEE KOJIMYECTBO 34 3

YACOB II10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/5727/start/150577
https://resh.edu.ru/subject/lesson/2065/main
https://resh.edu.ru/subject/lesson/6150/start/150687
https://resh.edu.ru/subject/lesson/4743/conspect/150741
https://resh.edu.ru/subject/lesson/4777/conspect/170535

11 KVIACC

HaumenoBanue KoaungecTBo 4acoB
Ne DJIeKTpOoHHbIe (LM(pPpoBbIe) 00pa3oBaTebHbIE
pa3aesoB U TeM Kontposbubie | IlpakTnueckue
n/n Bcero pecypcbl
NPorpamMmbl padoThI padoTsI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
CrpoeHue aTOMOB.
Ilepnonnueckuil 3aK0H U
p https://resh.edu.ru/subject/lesson/2050/start
1.1 [lepuoanyeckas cucrema 3
XUMHYECKNX DJIEMEHTOB
. N. MenneneeBa
19 CrpoeHue BelecTna. 4 https://resh.edu.ru/subject/lesson/1533/main
' MHuorooGpasue BEIIECTB
https://resh.edu.ru/subject/lesson/4938/start/151107
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pasznen 2. Heoprannueckasi xummusi
https://resh.edu.ru/subject/lesson/2067/train/#208568
2.1 Meramist 6 1 1 os:// [subject/ / / /
https://resh.edu.ru/subject/lesson/5939/train/151328
2.2 Hemeramner 9 1 1 os:// [subject/ / / /
23 CBsI3b HEOPraHUYECKUX U 9 https://resh.edu.ru/subject/lesson/4960/start/151374
' OPraHM4YeCKUX BEIECTB
Hroro no paszneny 17
Pasznen 3. Xumusd H :KN3HL
3.1 XUMHA U )KU3HD 4 https://resh.edu.ru/subject/lesson/3514/start/151429



https://resh.edu.ru/subject/lesson/2050/start
https://resh.edu.ru/subject/lesson/1533/main
https://resh.edu.ru/subject/lesson/4938/start/151107
https://resh.edu.ru/subject/lesson/2067/train/#208568
https://resh.edu.ru/subject/lesson/5939/train/151328
https://resh.edu.ru/subject/lesson/4960/start/151374
https://resh.edu.ru/subject/lesson/3514/start/151429

https://resh.edu.ru/subject/lesson/3504/start/151485

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

34



https://resh.edu.ru/subject/lesson/3504/start/151485

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoaudecTBO yacoB
Ne JIeKTPOHHbIE Meranpeamernbie
aTa HuPpoBLIE
Tema ypoka Kontpoabnsie | Ipakruueckue A bp pe3yabTaTel
padoThI padoThI
n pecypcnl (B COOTBETCTBHH C
PN)
. . bu6moreka [IOK 1.1,1.3, 21,32
[IpenMeT opraHrdecKoi XUMuH, €
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHUE 1 https.//m.edsoo.ru/d6
s 9dif650
Teopus cTpoeHUsT OpraHUIECKUX 11,13 21,32
coemuaeHuit A. M. bytieposa, eé 1
OCHOBHBIE MOJI0KEHUS
[IpencraBnenue o KIaccupuKauu 1.1,1.3, 2.1, 3.2
opraHuyeckux BemniecTB. Homenknarypa 1
(cucremaTudeckas) U TPUBUAJIbHBIC
Ha3BaHUS OPTaHMYECKHUX BEIECTB
Al . bu6moreka [IOK 1.1,1.3, 2.1, 3.2
KaHbI: COCTaB M CTPOCHHE,
I 1 https://m.edsoo.ru/d6
P 9df650
MertaH 1 3TaH — IpOCTEHIINe 1 1.1,1.3, 2.1, 3.2
MIPEACTABUTEH AIKAHOB
bu6mmoreka [JOK 11,13, 21,3.2
AJKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1 https://m.edsoo.ru/d6
9df650
DTUJIEH U IPONUJIEH — MPOCTEHIINe 1 11,13, 21,3.2
MIPEICTAaBUTENH aJTKEHOB



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

[Ipaktuyeckas padora Ne 1.
«[TonydeHue THIICHA U U3yYCHHE €TO0
CBOMCTB»

1.2,1.3, 2.1, 3.1,
3.2

Anxanuensl. byraguen-1,3 u
MeTminoyraauen-1,3. Tlomyyenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

1.1,13,21,32

10

AJIKUHBI: cOCTaB U 0COOEHHOCTH
CTPOEHHSI, TOMOJIOTUYECKUM PSA/I.
AneTuneH — npocTenimmn
MPEACTaBUTENh ATKUHOB

1.1,13,21,32

11

Brrunciienus no ypaBHEHHIO
XUMHUYECKON peaKiuu

1.1,13,21,32

12

ApeHbl: 6eH3011 ¥ ToTyoJ. TOKCHYHOCTh
apeHoB

bu6moreka [IOK
https://m.edsoo.ru/d6

9df650

1.1,13,21,32

13

I'eneTnveckas CBSI3b YriIeBOIOPOIOB,
MPUHAUISKANNX K PA3TUIHBIM KJIaccaM

1.1,13,21,32

14

[TpupoHBIE HCTOUHUKU
YIIIEBOJIOPOIOB: TIPUPOIHBIH ra3 u
MOIyTHBIC He(PTSIHBIC T'a3bl, HEPTH U
MPOIYKTHI €€ mepepaboTKu

bu6mmoreka [JOK
https://m.edsoo.ru/d6

9df650

1.1,13,21,32

15

[TpupoHBIE HCTOUHUKU
YIJIEBOJOPOIOB: TIPUPOIHBIN T'a3 U
MOMyTHBIE He(TAHBIE r'a3bl, HEYTh U
MPOIYKTHI €€ epepaboTKu

1.1,13,21,32

16

KonTtponpHas pabota no pazneny
«¥YTII€BOOPOIBI»

1.1,3.1,32

17

Hpe,[[eJ'ILHLIC OHOATOMHBIC CIIMPTHI:

bu6mmoreka [JOK
https://m.edsoo.ru/d6

1.1,13,21,32



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

MECTAaHOJ 1 3TaHOJI. BOI[OpOI[HaSI CBA3b

9df650

18 MHoOroaroMHble CIIUPTHI: 1.1,13,21,3.2
ATWJICHTJIUKOJIb W TJIHIICPUH
deHOM: CTPOEHHE MOJIEKYIIBI, Bu6nuorexa [JOK 11,13,21,32
19 ¢bu3nvecKkrue 1 XUMHYECKHE CBOICTBA, https://m.edsoo.ru/d6
[IPUMEHEHHE 9df650
) bubmmoreka [IOK 1.1,13,21,3.2
Anpaerunsl: GopMabaeTuI U
20 AleTANHIer L ALICTOH https://m.edsoo.ru/d6
9df650
OIHOOCHOBHBIE TIPEICTBHBIE bu6moreka [IOK 1.1,1.3,2.1,3.2
21 KapOOHOBBIE KHCIIOTHI: MypaBbUHAs U https://m.edsoo.ru/d6
YKCYCHast 9df650
29 [Tpaktruueckast pabota Ne 2. «CBoiicTBa 1.2,1.3, 2.1, 3.1,
pacTBOpa YKCYCHOM KHCIIOTBD) 3.2
CreapuHOBasi U OJICMHOBAs KUCIIOTHI, 1.1,1.3, 2.1, 3.2
23 KaK TIPEICTaBUTENH BBICIIIUX
KapOOHOBBIX KHCIIOT
24 MpbLta Kak COJIM BBICIIUX KapOOHOBBIX 1.1,1.3, 2.1, 3.2
KHCJIOT, MX MOIOIIEe JCHCTBUC
CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIC 1.1,1.3, 2.1, 3.2
25 KapOOHOBBIX KUCIIOT. [ uaponu3
CJIOKHBIX 3(hUpPOB
26 JKupsl: runposns, mpuMeHEHHE, 1.1,1.3, 2.1, 3.2
OHMoJIOTHYECKas POJIb )KUPOB
VYrneBopl: cocTaB, Kiaccuukarus. bubaunoreka IIOK 1.1,1.3, 2.1, 3.2
27 Bakueiiiue npeacraBuTeNn: TiI0K03a, https://m.edsoo.ru/d6
¢bpykTO3a, caxapo3a 9df650
28 Kpaxman u nemntonosa kak NpupoHbIe 1.1,13,21,3.2



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

MIOJIMMEPBI

29

KoHnTponsHas paborta no pasaeny

«Kucnopocoaepkaiye opraHnuecKue

coenuHeHus»/ Beepoccuiickas
poBepoyYHas pabora

1.1,3.1,32

30

OOmast xapakTepuCTUKa
a30TCOJIEPIKAIINX OPTaHUIECKUX
coenuHeHuil / Beepoccuiickast
IpoBepoyHas paboTa

bubmmoreka [{OK
https://m.edsoo.ru/d6

9df650

1.1,13,21,32

31

AMWHBI: METHIAMWH U aHUIINH

1.1,13,21,32

32

AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE
OPraHU4eCKUe COCANHEHUS, UX

ouonornuyeckoe 3HaueHue. IlenTuas.

benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COEMHEHMUS

1.1,13,21,32

33

OCHOBHBIC TTIOHATHUS XUMHH
BBICOKOMOJICKYJIAPHBIX COC,I[I/IHGHI/Iﬁ

bu6moreka [IOK
https://m.edsoo.ru/d6

9df650

1.1,13,21,32

34

OcCHOBHBIC METOJbI CHHTE3a
BBICOKOMOJICKYJIAPHBIX COC,I[HHCHI/Iﬁ.
HJ'IaCTMaCCBI, Kay41yKH, BOJIOKHA

1.1,3.1,32

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KVIACC

n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero
padoThI

KoHTpoJbHbIE

IIpakTHYeckue
padoTsI

Jara
HU3yUYeHusi

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

MeTanpeameTHbie
pe3yabTaThl
OCBOEHUS pa3jiena
(B COOTBETCTBHUHU C
Pn)

XUMHYECKUH dJIEMEHT. ATOM.
DneKTpoHHask KOHPUTyparus
aTOMOB

bu6moreka [IOK

https://m.edsoo.ru/2dd57f24

1.1,13,21,32

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYeCcKuX djeMeHToB 1. 1.
MeHneneeBa, UX CBA3b C
COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB

1.1,13,21,32

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMUUYECKHX 3JIEMECHTOB
U UX COCIMHEHUH 10 TpynIaM 1
nepuoJiaM. 3Ha4eHUE
MEepUOINYECKOTO 3aKOHA U
CHCTEMBI XHMHYCSCKHUX 3JIEMEHTOB
J.1. MenpeneeBa B pa3BUTUU

HayKu

1.1,13,21,32

Crpoenue BemiecTna.
XuMH4YECKas CBA3b, €€ BUIBL,
MEXaHHU3MBbI 00pa30BaHUs
KOBAJICHTHOU CBsI3U. BonopoaHas

bu6mmoreka [JOK

https://m.edsoo.ru/2dd5724

1.1,13,21,32



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

CBA3b

BaneHTHOCTE.
DNEeKTPOOTPULIATEIIEHOCTb.
Crenens okuciieHus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

1.1,13,21,32

[TonaTHe 0 AUCIEPCHBIX
cucreMmax. VIcThHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 101 BEIIecTBa B
pacTtBope

1.1,13,21,32

Knaccudukanus 1 HOMEHKIaTypa
HCOPraHNn4CCKUuXx COGHHHCHHﬁ.
['eneTnueckas cBs3b
HEOPraHU4eCKUX BEIIECTB,
pa3IUYHbIX KJIACCOB

bu6moreka [IOK
https://m.edsoo.ru/2dd5724

1.1,13,21,32

Knaccudukanus xumuaeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHM4ecKO XUMMHUHM. 3aKOH
COXpaHEHHUs MacChl BEIIECTB;
3aKOH COXpaHEHUs U
MPEBpAICHUS DHEPTUU TIPH
XUMHUYECKUX PEAKIUIX

1.1,13,21,32

Ckopoctb peakiuu. OOpaTuMeble
peakiuu. XuMHYECKOe
paBHOBECHE

1.1,13,21,32

10

[IpakTuyeckas padora Ne 1.
«BnusiHMe pa3nnyHbIX (aKTOPOB
Ha CKOPOCTh XMMHYECKON

1.2,13,21, 3.1,
3.2



https://m.edsoo.ru/2dd57f24

peaKImm»

11

DNEeKTpOIUTHYECKAS
muccormanus. [lonsatue o
BOJIOpOIHOM ToKa3atesne (PH)
pactBopa. Peakuuu HOHHOTO
oOmeHa. ['maponu3 opraHugecKux
1 HCOPraHMYCCKUX BCIICCTB

1.1,13,21,32

12

OKuCIUTENHHO-
BOCCTaHOBHUTEIIHHBIC PEAKITHH.
[Tonsatue 06 >nekTponmse
pacIuIaBoB U PacTBOPOB COJICH

1.1,13,21,32

13

KonTtponbHas padoTa mo pasaery
«Teopernueckre OCHOBBI XUMHU»

1.1,3.1,32

14

MeTamisl, UX MOJIOKCHUE B
[Tepuoanueckoit cucreme
XUMHUYecKuX djaeMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH
cTpoeHus atToMoB. O01Ire
(hM3UYEeCKre CBOMCTBA METAJIJIOB

bu6moreka [IOK
https://m.edsoo.ru/2dd5724

1.1,13,21,32

15

CraBbl METaJIOB.
DJIEKTPOXUMHUYECKUI Psif
HAMpPSHKEHUN METaJIOB

1.1,13,21,32

16

XUMHUYECKUE CBOMCTBA
BOKHEHIIINX METAIIOB (HATPHH,
KaJIni, KaJIbIMiI, Mardui,
ATIOMHUHHI) U UX COeTMHEHU I

1.1,13,21,32

17

XHUMUYECKUE CBOWCTBA XpOMa,
MEIN U UX COeTUHEHUN

1.1,13,21,32



https://m.edsoo.ru/2dd57f24

18

XHUMHUECKHE CBOMCTBA IIMHKA,
JKeJie3a M UX COSTMHEHUM

1.1,13,21,32

19

[Ipaktuyeckas padora Ne 2.
"Pemienue skcriepuMeHTaIbHbBIX
3aja4 rno reme «Meramib»"

1.2,13, 21, 3.1,
3.2

20

Hewmeraiibl, X MOJIOKECHHE B
[Tepuonnueckoii cucreme
XUMUYeCcKnX deMeHToB 1. Y.
MeneneeBa 1 0COOCHHOCTH
CTPOEHUS aTOMOB

bubmmoreka [{OK
https://m.edsoo.ru/2dd5724

1.1,3.1,32

21

du3nYECKre CBOMCTBA
HEMETAIUIOB. AJIIOTpONUs
HEMETAJJIOB (Ha MpuMepe
KHCJIOpoJa, cepsl, hochopa u
yriiepojaa)

1.1,13,21,32

22

XUMHYECKHE CBOMCTBA
raJOre€HOB, CEPHI U UX
COEIUHEHUN

1.1,13,21,32

23

XuMH4decKre CBOMCTBA a30Ta,
dhocdopa u uX coeTMHCHUI

1.1,13,21,32

24

XUMHUYECKUE CBOMCTBA yriepoa,
KPEMHUS U UX COCTUHEHUIMA

1.1,13,21,32

25

[IpumeHeHre BayKHEHIIINX
HEMETAIIJIOB M UX COCAMHEHUN

1.1,13,21,32

26

O000IIeHNE H CHCTEMATH3aLIHS
3HAHUM 110 Teme «HeMeTamably».
Boruucienus nmo ypaBHeHUSIM
XUMUYECKUX PEAKIUN U

1.1,13,21,32



https://m.edsoo.ru/2dd57f24

TEPMOXUMHUYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3.
«PGHIGHI/IG BKCHepI/IMeHTaJILHI)IX
3agad o reMe "Hemertauier"»

1.2,13, 2.1, 3.1,
3.2

28

KonTtponeHas pabota mo Temam
«Metamne» U «Hemetamib)

1.1,3.1,32

29

Heoprannueckue u
OpraHUYEeCcKHe KUCIIOTHI.
Heoprannueckue u
OpraHMYecKre OCHOBaHUS

1.1,13,21,32

30

AMdoTepHbIe HEOPraHUYECKUE U
OPraHN4YeCKUEe COCTUHEHUS.
I'eneTnyeckas CBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIIECTB

1.1,13,21,32

31

Ponb xumun B oGecrieueHun
AKOJIOTUYECKOM, SHEPreTUIEeCKON
Y MUIEeBON 6€30MacHOCTH,
Pa3BUTUU MEIUIIHbI

1.1,13,21,32

32

[IpencraBnenus 06 oOmUX
HAYYHBIX TPUHIINATIAX
MPOMBIIICHHOTO TTOTYYSHHSI
BaKHEHIIINX BEIECTB

1.1,13,21,32

33

YenoBek B MUPEC BCIICCTB U
MaTepruajioB

bubmuoreka [JOK
https://m.edsoo.ru/2dd57f24

1.1,13,21,32

34

Xumus u 310pPOBLEC UCIIOBCKA

1.1,13,21,32

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34



https://m.edsoo.ru/2dd57f24

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh MPEJCTABICHUNA O XUMHYECKOW COCTaBIISIONICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, POJIM XUMUU B TIO3HAHUU
SIBJICHUW TPUPOJBbl, B (OPMHUPOBAHWU MBIIUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOU Jis
pelieHusT TPAKTUYECKUX 3a7ad W IKOJOTHYECKH O00O0CHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON cpesie

1.2

Brnanenne cucremMod XUMHUYECKUMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAT AFOIITNE TTOHSATHUS (Monekyna, BaJICHTHOCT®,
AIEKTPOOTPUIIATETHFHOCTh, CTENEHb OKHCIICHHS, XHMHYECKas CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIM OO0BEM, YTIEpOIHBIN CKEJeT,
(yHKIMOHANBHAS ~ TpyHHa,  pagudkaig,  U30MEpUs,  H30MEpHI,
TOMOJIOTHUECKUH psiJl, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEp KaIle COCOUHEHHs, OMOJIOTMYECKHd AaKTHBHBIE BEIIECTBA
(yrneBompl, KUPHI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO cTpoeHusi opranumdeckux BemniectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAaKTOIOTHUECKUE
CBEICHMSI O CBOICTBaX, COCTaBe, MOJYYEHHUH U OE30MacHOM
UCIOJIb30BAHUU  BAXKHEWIINX HEOPraHMYEeCKMX M  OPraHUYeCKHX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJI0OBCKaA

1.3

ChopmupoBaHHOCTh YMEHMI BBISBIATH XapaKTEepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSTHS MPH ONUCAHUU COCTaBa, CTPOCHHS H

HpeBpaH_[CHI/Iﬁ OpPraHUYCCKUX CO€OUHEHUI

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BATH XHUMUYECKYI0 CHUMBOJIUKY
JUIL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpalI€HHOW) (GOpMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PeaKluil, U3rOTaBIUBaTh MOJIEIN MOJIEKYJ OPraHUYECKUX
BELIECTB Ul WILIIOCTPALIMM MX XMMHMUYECKOTO M MPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopmMupoBaHHOCTh  YMECHHI  YCTaHABJIMBATH  IPUHAIJICKHOCTD
HU3YUYCHHBIX OPraHU4YCCKUX BCIICCTB IO HX COCTABY U CTPOCHUIO K
onpenenéHHoMy Kiaccy (Tpymre) COeAUHEHHH  (YrieBOJIOpPOIbI,
KUCIIOPOA M a30TCOJACPIKAIINe COCIMHEHHS, BBICOKOMOJICKYIISIPHBIC
COGI[I/IHGHI/U[), JaBaTb UM Ha3BaHU 10 CHUCTEMAaTU4YECKOU

nomenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTE YMEHUS OTPEICIATh BUABI XHMHYCCKON CBSI3H B

OpPraHUYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopmMupoBaHHOCTh yMEHHUSI TNPUMEHATH: TOJIOKEHUS  TEOPHUH
CTpoeHusi opraHuyeckux BemiectB A.M. ByrnepoBa ans oObsicHeHus
3aBUCHMOCTH CBOWMCTB BEHIECTB OT MX COCTaBa M CTPOEHUSA; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

YraeBo1opobl. Kucnoponcoaepxarue u a30TCoJIepHKaIIne

OpPraHn4€CKUC COCANHCHMA. BI)ICOKOMOHeKyHS[pHBIe COCAUMHCHUS

2.1

ChopMHpPOBAHHOCTP YMEHHHM TPUBOJIUTH TPHUBUAIBHBIC Ha3BaAHUS
OT/AEIbHBIX OPTraHUYECKUX BEMIECTB (ITHIJICH, TMPOIMMJICH, alleTHJICH,
STWJIECHTJIUKOJb, TJIULIEPUH, (PEeHOJ, (QopMallbIeTull, aleTaabIerus,
MYpaBbHMHAs KHUCJIOTa, YKCYCHas KHUCJIOTA, OJIEMHOBAas KHCIOTA,
CTeapuHOBasi KHUCJIOTa, IJIOKO3a, (PPyKTO3a, Kpaxmal, IeJI0103a,

TJTUITAH)

2.2

CdopMHpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢u3HYecKne W XUMHUYECKHE CBOWCTBA THUIHUYHBIX IPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTHJICH,
NpOINWIICH, aleTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH307,
METaHOJI, TAHOJI, 3THUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeTu/,
MypaBbHUHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IIeJII03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA HWIUIIOCTPUPOBATH TCHECTUUYCCKYHO CBA3b
MCKAY TUITNYHBIMHU npeaACTaBUTCIIIMHA Ppa3IMYHbIX KJI1aCCOB
OpraHU4C€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XUMHUYCCKUX

peaKIii ¢ UCIOIb30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

CdopmupoBanHOCTH YMEHUS XapaKTepH30BaTh UCTOYHUKHU
YTIEBOJAOPOIHOTO ChIPbs (He(Th, MIPUPOIHBIA ra3, YroJib), CHOCOOBI UX

r[epepa60TKI/I " MPAKTUYICCKOC IPUMCHCHUC ITPOAYKTOB nepepaGOTKH

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYUYHOI'O MO3HAHHsA, UCIIOJIB3YEMbBIX B XMMUU IIPHU U3YYCHUU




BEIIECTB M XUMUYECKUX SBJICHUW (HAOMIO/IEHUE, W3MEpPEHHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BaTh CHCTEMHBIC
XUMUYECKWE 3HAHUS JJI1 NPUHATUS pEUICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3AaHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMCHHI COOMIOJATh TIPABHWJIA  IOJIb30BAHUS
XUMUYECKON TMOCYIOM M JIabopaTopHBIM OOOpPYJAOBaHUEM, a TaKkKe
npaBwia OOpaIEeHUsI C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKITUSIMU

I10 BBIIIOJIHCHUIO Ha60paTOpHI)IX XUMHNYCCKHX OIIBITOB

3.3

CpopMHPOBAHHOCTH YMEHHI TJIAHUPOBATH M BBHITIOIHATH XUMUYECKUN
SKCIIEPUMEHT (MPEBpaIEHUsI OPraHUYECKUX BEIECTB IPU HArpPEBAHUH,
MOJTydeHHE STUJICHA W U3yYCHHE €T0 CBOWMCTB, KAUECTBEHHBIE PEAKIINU
OpraHn4YeCKuXx BCIICCTB, ACHATypanus 0OeJIKOB Ipu HarpCBaHUMH,
IBCETHBIC PCAKIIMU 6CJ'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHUKU
0€30MacHOCTH TpHU OOpalleHHMH C BeHIeCTBaMU U J1TaOOPaTOPHBIM
000pyI0BaHHEM; MPEACTABIIATh peE3yAbTATHI XUMHUYECKOTO
JKCTIEpUMEHTa B (OpME 3alHuCHd YpaBHEHHH COOTBETCTBYIOIIUX

peaknuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

3.4

ChopmupoBaHHOCTH YMEHHI TPOBOAUTH BHIYUCIEHUS 110 XUMHUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIECTBA WUIIU
MPOJIyKTa PeaKlMK 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO

13 UCXOJHBIX BEIIECTB WU ITPOYKTOB PEAKITUH)

3.5

CdopMHupoBaHHOCTH YMEHHI KPUTUYECKHU aHaJIM3UPOBATh
XMMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 Pa3HbIX HCTOUYHUKOB

(cpenctBa maccoBoii nH(popmaluu, cetb IHTEpHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUH COOJIOAATH MpaBWiIa HSKOJIOTHMUYECKU
1eJ1ecO000pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOW JEATENbHOCTU B
HENSIX COXpPaHEHHsS CBOErO 370POBbS M OKPYXKAWOIIEH MPUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI Ha >KUBBIE OPraHU3MbI
OTpeNeIEHHBIX OPraHWYEeCKUX BEIIECTB, MOHMMAas CMBICI MOKa3aTens
I[IAK (mpenenbHO JOMYyCTUMOM  KOHIGHTpPALMHM), TMOSICHATH Ha
npuMepax CIOCOObl YMEHbBIICHUS M TMPEAOTBPAICHUS UX BPEIHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa

11 KIIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus




pe3yJbTaTa

1

TeopeTnyeckue OCHOBbI XUMUU

1.1

Bnanenne cucTeMOM XMMHMYECKMX 3HAaHUM, KOTOpPAas BKJIFOYAET:
OCHOBOIIOJIATAIOLIME  MOHATUSA  (XMMHYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI04Ka aToMa, S-, p-, 0-3JIEKTPOHHBIC OPOUTATIM ATOMOB,
VOH, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHMs, XMMHUYECKas CBS3b, MOJIb, MOJISIDHAs Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMYECKasl pElETKa, TUIBI XUMHUYECKUX pPEaKLui
(OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- U 3HIOTEPMUYECKHE,
peakiuu HOHHOrO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIJIEKTPOIHUTHI,
JJEKTPOJIMTAYECKAs ~ JTUCCOLMALNSA, OKUCIWTENIb, BOCCTAHOBHUTEINb,
CKOPOCTh XMMHYECKON PEaKIMH, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUs AIIEKTPOJUTHYECKON auccormanuu, llepuoanueckuit
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHS] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEIEHHS O CBOMCTBAX,
cocTaBe, IMOJNy4EHMM U 0O€30MaCHOM HCIIOJIb30BaHUM BaXKHEHUIINX
HEOPraHWYECKUX BELIECTB B OBITY W MPAaKTHUYECKON JEATelIbHOCTU

YCIO0BCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBISATh XapaKTepHbIE MPHU3HAKU U
B3aUMOCBS3b M3yYCHHBIX MOHATHH, MPUMEHSTh COOTBETCTBYIOLINE
MOHATUS TPU ONUCAHUM CTPOEHUS M CBOICTB HEOPraHUYECKHX
BEIIECTB M HUX MPEBPAIICHUI; BBISBISATH B3aMMOCBS3b XUMHUYECKHX
3HAHUH c MOHATUSMU u MPEJICTABICHUSIMHU IPYTUx

€CTCCTBECHHOHAYUYHBIX IIPCAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MC€TOJaMH HAYYHOI'O IIO3HAHUA BEIICCTB H
XUMHYECKUX  SIBJICHUM (Ha6J'IIOI[eHI/Ie, HU3MCEPCHUEC, OKCIICPHUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ OIpCaACIAThL BAJICHTHOCTbL MW CTCIICHDb
OKHUCJIICHUSA XHUMHUYCCKUX OJJICMCHTOB B COCAMHCHHUAX PA3JIUIHOI'O
CcoCTaBa, BU XUMHYECKOM CBA3HU (KOBaJ'IeHTHaH, HOHHaAas,
MCTAIJIMYCCKasd, BO,Z[OpOI[HaH) B COCIMHCHUAX, THIL KpI/ICTaHHH‘ICCKOﬁ
peHléTKI/I KOHKPETHOT'O BCEIICCTBA (aTOMHaSI, MOIJICKYJIIpHasA, MOHHAaA,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/II‘/’I ONPCACIIATh XapaKTECp CPEAbl B BOIAHBIX

pacTBOpPAaX HCOPraHNUCCKUX COCIMHEHUIN

1.6

C(I)OpMI/IpOBaHHOCTL YMCHUA KJ'IaCCI/I(l)I/ILII/IpOBaTB XUMHNUYCCKHE
pCaKknuu 1o pas3IMYHbIM IIpU3HAKaAM (‘-II/ICJ'Iy U COCTaBy pearupyromux

BCIICCTB, TCIIJIOBOMY B(I)(I)CKTy peakuuu, HU3MCHCHHUIO CTEIIeHEeH




OKHCIICHHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKkuuu, Y4aCTHUIO

KaraauzaTropa)

1.7

ChopmupoBaHHOCTE YMEHHMI  COCTAaBJISITh ypaBHEHUS  peaKuil
pa3IMYHBIX THUIOB, MOJIHBIE W COKPALIEHHBIE YPAaBHEHUS PEAKLIHMI
MOHHOTO OOMEHA, YUYUTBIBAS YCIOBUS, TIPU KOTOPHIX ATH PEAKITUN UIYT

JO0 KOHIIa

1.8

CdhopmupoBaHHOCTE YMEHHUI MPOBOIUTH PEAKIIUH, TOTBEPIKIAIONINE
KAUECTBECHHBIM  COCTAaB  Pa3JIMYHbIX HEOPraHUYECKUX  BEILECTB,
pacrno3HaBaTh OMNBITHBIM MNYTEM HWOHBI, MPUCYTCTBYIOIIME B BOJIHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CpopMHpPOBAHHOCT, YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

ANIEKTPOHHOTO OajlaHca 3TUX peaklui

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBACHITH 3aBUCHUMOCTH CKOPOCTH

XMMHUYECKON peaKIMK OT pa3Iu4HbIX (PaKTOPOB

1.11

CpopMHpOBAaHHOCT, yYMEHHH  OOBICHATH  XapakTep CMEHICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JACUCTBUS

(mpuaIn Jle [larense)

OO0mrast 1 HeOpraHMU4eCcKass XUMUS

2.1

CdopMHpOBaHHOCT, YMEHHH pacKpbiBaTh cMbica [lepuoaudeckoro
3aKO0Ha A.N. Meunpeneena u JIEMOHCTPUPOBATH ero

CUCTEeMATHU3UPYIOIIYIO, OOBACHUTENbHYHD U  NPOTHOCTUYECKYIO

dbyHKIMH

2.2

CdopMHPOBAHHOCTh YMEHUN XapaKTEPU30BaTh FJICKTPOHHOE CTPOCHUE
aTOMOB XUMHMUYECKUX »dJeMeHTOB |—4 mnepuonoB Ilepuoanueckoi
cucTeMbl xXuMHUYeckux odyeMmeHToB JI.M. MenzaeneeBa, uCHonb3ys
HOHATHS  «S-, P-, O-2JeKTpOHHBIE OpPOHMTAIN», «IHEPIETHUECKUE
YpOBHW»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHUs  CBOICTB
XUMHYECKUX DJIEMEHTOB M UX COCAMHEHHMH IO MepuojiaM U Tpynnam

[Tepuoanueckoit cuctembl XumMmudeckux snementoB .M. MenneneeBa

2.3

ChopmupoBaHHOCTh yYMEHHUH XapakTepu30BaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB Pa3IMUHBIX KIaCCOB,
MOATBEPXKJIATh  CYIIECTBOBAHHWE TEHETHYECKOH  CBS3U  MEXIY
HEOPraHMYeCKMMHU  BEHIECTBAMH  C  TOMOMIBIO  ypaBHEHUI

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ

2.4

C(i)OpMI/IpOBaHHO CTb yMCHHf/'I YCTaHaBJIMBATb OPpUHAIJICIKHOCTD

HCOPraHNM4YCCKUX BCIICCTB IO HUX COCTABY K OHpe,I[eJ'IéHHOMy KJ1accy




(rpynne) coeaMHEHUH (MPOCTHIE BEIECTBA — METAJIbI U HEMETAJLIBI,

OKCH/IbI, OCHOBAHUSI, KUCIJIOTHI, aM(OTEPHBIEC TUIPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIIOJIB30BAaTh XUMUYECKYIO CHMBOJIHMKY
UL cocTaBiieHHsT (OpMYNT BEIIECTB M YPaBHEHUH XHUMHUYECKHX
peaknmii, cucremaruueckyro HomeHnkiarypy (IUPAC) u tpuBmanbHbie
Ha3BaHMsI OTJEJNbHBIX HEOPraHWYECKUX BeulecTB (yrapHelii ras,
YIJIEKUCHBIA ra3, aMMMaK, raméHas M3BeCTb, Heraui€éHasi H3BECTb,

MUTHEBAs COJIa, TUPUT U IPYTHUE)

2.6

CpopMHpPOBAHHOCT, YMEHHI XapaKTepU30BaTh (OIMUCHIBATH) OOIIHE
XUMUYECKHNE CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX KIIACCOB,
MOATBEPXK/IaTh  CYIIECTBOBAHHWE  T'E€HETHYECKOM  CBS3HM  MEXIY
HEOPraHMYECKHUMHU  BEIeCTBAMHU c MTOMOIIIBIO YpaBHEHHI

COOTBECTCTBYIOIINX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHpPOBAaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOJHATH XUMHUUECKHI
IKCIIEPUMEHT (pa3lIoKeHHE TIEPOKCHIA BOJOPOAA B TPHCYTCTBUHU
KaTaJn3aTropa, OMpe/elieHHe CpPeasl PacTBOPOB BEUIECTB C MOMOIIBHIO
YHHUBEPCATbHOTO WHAMKATOpA, BIMSHUE pAa3INMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMHUYECKOW peakiul, peaknud HOHHOTO OOMeHa,
KadeCTBEHHBIC PEaKIUU Ha CyJb(aT-, KapOOHAT- U XJIOPHI-aHHOHBI, Ha
KaTHOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a7ad 10 TeMaM
«Metamibl» u «HemeTamib») B COOTBETCTBHU C TPABUIIAMU TEXHUKH
0€30MacHOCTH TPU OOpallleHWH C BEIIeCTBaMH H J1abOpaTOPHBIM
000pyI0BaHUEM; NPEJCTABIIATh pe3yJIbTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (OpME 3alUCH YPaBHEHHH COOTBETCTBYIOLIMX

peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YyJIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMI COONIOAATh MpaBUiIa MOJb30BAHUS
XMMHYECKON TOCyIOoN M J1abopaTOpHBIM OOOpPYHOBAaHHEM, a TakKkKe
npaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHUSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOpHBIX XHUMHNYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ yMEHUH  XapaKTepU30BaThb  XHUMHUYECKUE
MPOLECCH, JIEKAIME B OCHOBE MPOMBIIUIEHHOTO MOJIYYEeHUS CEpHOI
KHCJIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MpPEACTaBICHHUI 00
oOlIMX HayyHBIX NPHUHIUNAX H  OKOJOTHYECKHX MpolieMax

XUMHYCCKOTO ITPOU3BOJACTBA

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCT TPEACTABICHUNA O XHMHUYECKOW COCTaBISIOMIEH

eCTeCTBeHHOHaquOﬁ KapTuHbl MHpa, POJIM XHMHU B TIO3HAHHUU




SBJICHUW TPHPOJABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIBTYpPhI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM st
pelIeHusT TPAKTHYECKUX 3a/ad W JKOJOTUYECKH OO0OCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTH YMEHUHI KPUTHYECKH aHAJIM3UPOBATh
XUMUYECKYI0 HH(OPMAIMIO, TMOJY4aeMyl0 M3 Pa3HBIX HCTOYHHKOB

(cpencTBa MaccoBOil KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)

3.3

CpopMHpPOBAHHOCT, YMEHHUN COONIOAATH TpaBUjIa HKOJIOTHUYECKU
1e1ecoo0pa3HOro MOBEACHUS B OBITY M TPYAOBOM JESTENIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3JI0POBbSI M OKPYKAIOIIEH INPUPOIHOMN

cpeibl

3.4

Oco3HaBaTh  OMACHOCTh BO3JIEHCTBHS HAa KUBBIE OPraHU3MBI
ONpENENIEHHBIX BEIIECTB, TOHMMAas cMbIci nokazatens [1/IK, moscHATh
Ha TIpUMepax CrocoObl YMEHBIICHUS U TIPEAOTBPAIIEHUS UX BPETHOTO

BOS)IGIZCTBI/IS[ Ha OpraHu3Mm 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOJIUTH BBIYMCIICHUS c
WCIIOJb30BAHUEM TIOHATHS «MaccoBas JOJI1 BEIIECTBA B PacTBOPE,
OOBEMHBIX OTHOLIEHUM Ta30B MPU XUMHUYECKUX PEAKIHIX, MAacChl
BeI[eCTBA WK 00bEMA Ta30B MO WM3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce WIH 00bEMY OJHOTO M3 YYacTBYIOIIUX B PEAKIMH BELIECTB,
TeroBoro 3¢ @dekra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl

BCIICCTB, IMPEBPAIICHUA U COXPAHCHUS DHCPIrun




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHuveckoil XUMHH: €€ BO3HUKHOBEHHWE, Pa3BUTHE M 3HAUYCHUE B
MOJIYyYYCHUU HOBBIX BEHIECTB M MAaTepHayioB. Teopusi CTPOEHUS OpPraHUYECKUX

coenquHeHnni A.M. bytinepoBa, €€ 0CHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHmdeckux BemiecTB. [‘omosorus, wuszomepus.
XHUMHU4YECKasi CBSI3b B OPraHUYECKUX COCOUHEHUSAX — OJUHApPHBIE U KpATHBIC

cBs3u. [IpencraBienne o knaccuukanuu OpraHuIeCKUX BEIIECTB

1.3

Homenknatypa opraHuueckux COeIMHEHUHN (cHcTeMaTHuyecKas) U TPUBHAJIbHBIE

Ha3BaHMS BaKHEHIITNIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCHICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUUECKUN psAll. MeTaH U 3TaH — MPOCTEHIINE
MPE/ICTaBUTENIM alKaHOB: (pU3MUecKue M XUMHUYECKHE CBOMCTBa (peakiuu

3aMelleHusl U TOPEHNs), HaXOXKICHHUE B IIPUPOJIE, OTydeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH psi. DTWIEH W TPOMUIEH —
MPOCTENIINE MPEICTAaBUTENN AIKEHOB: (U3MYEeCKHe M XUMHYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAIUH, OKUCICHUS H

MOJIMMEPU3AIHH ), IOJyYeHHE U IPUMEHEHNE

2.3

Ankanuensl: Oyramuen-1,3 w MertunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHUE CBOMCTBA (peakuus mojuMepusanuu). [loydeHrne CHHTETHYECKOTO

KaydyKa U pE3UHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTpPOCHUA, TOMOJIOTMYECKHI P, AI_ICTI/IJ'IGH —
HpOCTeﬁHlI/Iﬁ npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHUC, (1)I/I3I/I‘leCKI/Ie n
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, T'AJIOTCHUPOBAHUA, THApAaTAllUuM,

l"OpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzoumn: COCTaB, CTPOCHUC, (1)I/I3I/IIIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHUC U ITPUMCHCHHC. TOJ'IYOJ'II
COCTaB, CTPOCHHUC, (bI/IBI/I‘-IeCKI/Ie u XUMHUYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), IMOJIy4YCHUEC W IIPUMCHCHHC. Toxcu4HOCTH
ApCHOB. I'enetnyeckas CBs3b MCXKIAY YIJICBOAOPOAaMH, MPHUHAMIC)KAIIUMU K

PAa3JIMIHBIM KJIaCCaM

2.6

[IpupoiHBIE UICTOUHUKH YTIIeBO10po10B. [IpupoHblil ra3 u nonyTHbie HETAHBIE




ra3el. HepTh 1 €€ mpoucxoxaeHue. CrocoObl mepepaboTku HE(TH: MEePEroHKa,
KPEKUHT (TEPMHUYECKUH, KaTaJUTU4YecKuil), muponus. [IpoaykTsl mepepaboTku
He(TH, UX TPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITYy. KameHHBIH yronp u

IPOAYKTHI €T0 mepepaboTKu

Kucnopoacoaepxaiiue opraHuyecKue CoeIMHEHMs

3.1

[IpenenpHBIe OJHOATOMHBIE COUPTHL. METaHOI U 3TAHOJ: CTPOCHUE, HU3NIECCKHE
U XUMHMYECKHE  CBOMCTBAa  (peakuMM C  aKTUBHBIMH  MeETaJlJlaMH,
raJIoreHOBOIOPOJAMH, TOpPEHHUE), NpUMEHEHHE. BoJopoJHBIE CBSI3U MEXIY
MOJIEKYJIaMHU CHUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa HAa OpPraHU3M 4YeJIOBEKa.
MHoOroaTOMHbI€ CIUPTHL. DTUJICHIVIUKOJb U TIIUIEPUH: CTPOCHUE, (PU3HUECKUe U
XMMHUYECKHE CBOMCTBa  (B3aMMOJEICTBME €O  UICJIOYHBIMH  METaJllaMH,
KauecTBEHHAasl peakiusi Ha MHOroaroMHble crnupThl). [leiicTBMe Ha opraHusMm

YCJI0BCKa. HpI/IMCHeHI/IC rIMOepruHa U 9TUJICHTJIMKOJIA

3.2

®deHoy1:  CTpOGHHME MOJEKYNbl, (u3nyeckue W XUMHYECKHE CBOWCTBA.

Toxcuunocts ¢penoina. [Ipumenenue dpenomna

3.3

Anbaerunibl ¥ KeToHbl. DOpMabIETH I, alleTaNbACTHl: CTpOeHUE, (HU3UIECKUE U
XUMHUYECKHE CBOWCTBA (PEaKIMHM OKUCIEHUS W BOCCTAHOBJICHMS, Ka4eCTBEHHBIC

peaxiun), noyuyeHrue u IpuMeHeHue

3.4

OMHOOCHOBHBIC TIpeNeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbWHas W YKCyCHas
KHUCJIOTBI: CTPOCHHUE, (PU3NIECKNE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIITHE AJIs
Kllacca KHUCJIOT, peaknus dSTepuUKaIu), TIOJIydeHHEe W IPHMCHEHHE.
CreapuHOBasi M OJICMHOBAsI KHCJOTHI KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHUCJIOT, UX MOIOLICC HeﬁCTBHC

3.5

CrnosxHble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsel. I'maponus xupoB. [Ipumenenue >xupoB. buosjoruyeckas poib

KUPOB

3.6

VYrneBojsl: coctaB, Kiaccuukamus yriaeBoAoB (MOHO-, TU- U TOJUCAXapPUIBI).
I'moko3a — mpocTelimii MOHOCaXapu: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI,
(busnyecKkre 1 XUMHUYECKHE CBOMCTBA (B3auMoaeiicTBue ¢ ruapokcumaom meau(ll),
OKHCJICHHEe aMMMa4dHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHHE,
OpO’KEHHE TJIIOKO3bI), HAXOXKJICHHE B TNPUPOJC, NPUMEHEHHE, OHOJIOTHYCCKas
poinb. @otocuHTe3. PpyKTO3a KaK M30MEp TIIOKO3bl. Kpaxman u 1emntono3a Kak
npupojHbie mojuMepbl. CTpoeHHe Kpaxmala U eJUToN03bl. DU3NYecKue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/I,I[pOJ'II/IS, Ka4YCCTBCHHAs pCaKIUA C I/IO,Z[OM)

A30Tcozlep>1<aume OpraHU4Y€CKUC COCANHCHUSA

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIC OpraHn4eCKUucC COCAMHCHUA. dusnyeckue u

XHUMHUYECKHE CBOMCTBA aMHUHOKMCJIOT (Ha mpumepe PHI/IL[I/IHE[). buonoruyeckoe




3Ha4YeHNEe aMUHOKUCIOT. Ilentuanl

4.2

benkn Kkak npuUpoaHBIE BBICOKOMOJIEKYJISIpDHBIE CcoenuMHEHMs. IlepBuynas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OelkoB. XWMHUYECKHE CBOHCTBAa OEJIKOB:

TuapoOJin3, ACHaTypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenxu

BrICOKOMONIEKYIIAPHBIE COCTUHEHUS

5.1

OCHOBHbBIE TOHSATHUS XUMHUH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
H0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3ALINH, CPEAHSSI MOJIEKYISIpHAS
macca. OCHOBHBIE METOJIbl CHUHTE€3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUN —

nomMepus3anyAa U NOJIUKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl HM3y4eHHs BELIECTB U HX [PEeBpaLECHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHbL

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHH

1.1

XUMHUYECKUHN 371eMeHT. AToM. Slapo aTtoma, W30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTrHyeckue YpOBHH, MOAYPOBHU. ATOMHBIC opOUTaH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacmpeesieHns dJIEKTPOHOB M0 OpOUTAIsIM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHAS KOH(UTYpaLIUs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMu4eckux snementos .M.
MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa W Ilepuoamyeckoil CHCTEMBI
xuMuueckux anemeHtoB .M. MenpaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHSI CBOWCTB XUMHUYECKUX DJIIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEUIECTB MO TpyHnaM U MepHoJaMm.

3HayeHue NEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XuMuueckass CBS3b. Buabl XMMHUUYECKOW  CBS3U
(KOBaJ'IeHTHaSI HCIIOJISIpHAass W IIOJIsIpHAsdA, HOHHAa:d, MeTaJ’IJ’II/I‘leCKaﬂ). Hownnr:
KaTHOHBI 1 aHUOHBI. MexaHU3MBbl O6paSOBaHI/I$I KOBAJICHTHOM XMMHUUYECKOM CBS3U

(0OMEeHHBIH U TOHOPHO-aKLENTOPHbII). BonoponHas cBs3b

1.4

BanentHOCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIIAPHOTO W HCMOJICKYIISIDHOTO CTPOCHUA. 3aKOH IOCTOSHCTBA
coCTaBa BelllecTBa. THIBI KPUCTAJTNINICCKUX peH_IéTOK. 3aBHCHMOCTh CBOICTBA
BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/I‘-ICCKOI\/'I pCI_HéTKI/I. Ilonsatue o AUCTICPCHBIX

cucreMax. VMCTUHHBIE M KOJUIOMIHBIE pacCTBOPHI. MaccoBas [0Js BellecTBa B




pactBope

1.6

Knaccugukanus HeopraHnueckux coeannennii. Homenknarypa HeopraHmuecKux

BCIICCTB

1.7

Xumuueckass — peakius.  Kiaccumdukanus ~— XMMUYECKMX — peaknuuid B
HEOPraHMYECKON U OPraHMYEeCKOM XMMHU. 3aKOH COXpPaHEHMsI MaccChl BELIECTB,

3aKOH COXpaHCHUA U NPCBpAlICHUA SHCPIUU IIPpHU XUMHYCCKUX PCAKIUAX

1.8

CKopoCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUMHYecKoe paBHOBecue. DakTOphl, BIUSIOLIME Ha

COCTOsIHME XuMH4eckoro pasHosecus. ITpunnun Jle [larense

1.10

DnekrponuTHdeckas aucconuanus. CunbHbIe W cialdble nmekTpoiauThl. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KUCJIad, HeﬁTpaﬂbHafI, mIeJIo4YHast. PCaKHI/II/I HUOHHOT'O

oOmeHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hemeranmnel. Tlonoxxenue HemerannoB B [lepuonnyueckoid cUCTEME XUMUYECKHUX
anemenToB J[.1. MenneneeBa U 0COOCHHOCTH CTPOEHHUSI aTOMOB. Du3nuecKue

CBOMCTBa HEMETAJUIOB. AJIJIOTPOIHS HEMETAJIOB (Ha MpUMepe KUCIOpO/ia, CEPHI,

dhocdopa u yrieponaa)

2.2

XWMHUYECKHUE CBOWCTBA BAXHEHIIMX HEMETAIOB (TAJIOTEHOB, CEphI, a30Ta,
dbocthopa, yrmepoga W KpEeMHHUS) U HX  COCAUHEHHH  (OKCHJOB,
KHCJIOPOJICOZICPKAIUX ~ KUCJIOT, BOJOPOJHBIX coenuHeHuit). [lpumenenue

BayKHEHIIINX HEMETAJIJIOB U UX COG,I[I/IHCHI/Iﬁ

2.3

Mertamnel. [lonoxxenue metamioB B Ilepuoanyeckoil cucreMe XUMHUYECKHX
anemenToB JI.1. MenaeneeBa. OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX 000JIOYEK
aToMOB MeTaiioB. Obmue gusnveckue cBoiictBa MetamioB. CIUIaBbl METAJUIOB.

DNEKTPOXUMHUYECKUH Psil HANPSHKEHU METAIIIOB

2.4

XHWMHUYECKHE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KalIHWi, KaJbIUH,
MarHui, aJllOMUHUH, IIUHK, XpOM, JK€JIe30, MeIb) M HMX coeauHeHuid. OOImme

CIIOCOOBI MOJIY4CHH A MCTAJUIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6LITy U TCXHHUKE

2.5

I'eneTnueckas CBSI3b HCOPraHM4YCCKUX BCUICCTB, IIPUHAMICKANNX K Pa3JINYHbIM

KjJ1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecrieueHHH 3KOHOFH‘ICCKOI>'I, 3HepreTquCKOﬁ U THUIIEBOM
6e3OHaCHOCTI/I, Pa3sBUTHU MCOULIUHEI. [TonsTtue o HAaY4YHBIX MCETOJAaX IMO3HAHUSA

BCIICCTB U XUMHWYCCKUX peaKuHﬁ

3.2

HpeﬂCTaBHeHI/IH 00 O6H_II/IX HAaYYHBIX HNPUHIOUIIAX MTPOMBIIIIICHHOI'O IMOJIYYCHUS




Ba)XKHEUIIMX BEIIECTB. YENOBEK B MHUPE BELIECTB M MATEPHUAJIOB: BaKHEUILIHNE
CTPOUTEbHBIE MaTE€pUAJIbl, KOHCTPYKUMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO,
KEpamMuKa, MaTepHalibl JUISl DJIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U

MUHEpaJIbHBIE YI00peHUs

3.3

XuMHsT W 3/I0pOBbE UYEJIOBEKAa: IpaBWja UCIHOJIb30BAaHUS JIEKaPCTBEHHBIX
IperapaToB, MpaBmiIa 0E30TIACHOTO UCTIOJIL30BaHUS NIPEIIapaToB OBITOBOW XUMUU

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
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