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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanuny, TpebOBaHUN K pe3yilbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEbHOW MpPOrpaMMbl CPEIHEro o0Iero o0pa3oBaHUs
(®OIT  COO), npeacraBiaeHHbIX B  dDeaepasbHOM  rOCYAAapPCTBEHHOM
oOpazoBatenpbHOoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
ydyeOHOro mpeaMera «XuMHUs» B 00pazoBaTelbHBIX OpraHuzamusx Poccuiickoii
denepanuy, pealu3yrOIIMX OCHOBHBIE 00pa3oBaTelbHBIE MPOrPaMMBbI, H
OCHOBHBIX mMoJIOkKeHU «CTpaTeruu pa3BUTUsS BoclnuTaHusi B Poccuiickoit
O®eneparnuun Ha nepuon a0 2025 roma» (Pacnopsxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOMIOB K pa3pabOTKe MPOrpaMMbl N0 XMMHH, K OMPEICICHHUIO
oOuielt crpaTeruu 00y4eHus, BOCIIUTAHUS M Pa3BUTHUSL O0YyUaIOIINXCS CPEICTBAMU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIN
koHuentyainsHble MojiokeHus ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IICJICH,
COJIepKaHUsl, PE3yJbTaTOB OOyYeHHS U TpeOOBAaHUM K YPOBHIO MOATOTOBKH
BBITTYCKHHUKOB.

XUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTEeNIbHONM  OpraHU3allii, SBISETCS HEOThEMJIEMOM YacThlo HUX
oOpa3zoBaHHOCTH. OHO CIYKHUT 3aBEpIIAIONIUM JTAaloM peaju3allid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MNPUCYITUX
IEJIOCTHOM CHUCTEeME XHUMHUYECKOro o0pa3oBaHUsl. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHKS MHUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJIOBEeKa, a TakKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0pOBBI0 WM TPHUPOAHOW cpeme. Peammsyercs XumMudeckoe oOpa3oBaHUE
00ydJaromuxcs Ha YpOBHE CpeHero odiiero oopa3zoBaHUsl CPeACTBaAMHU Yy4eOHOIO
npeamMera «XuMHsS», COJEpXKaHUE U IOCTPOEHUE KOTOPOrO OMNpPENICNICHbl B
MporpaMMe MO XUMHUH C Y4€TOM CHenu(PuKd HayKu XUMUU, e€ 3HAYeHUs B
MO3HAHUU MPUPOABI U B MaTEPUATBLHOM KU3HU OOIIECTBA, a TaKXe C Y4ETOM
o0lIUX I1eNled W TPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obiiero oopasoBanus B Poccuiickoit deaeparumu.

XuUMHUS Kak 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIpaeT OCOOYI0 POJib B
COBPEMEHHOW IUBUJIM3ALMH, B CO3IaHUU HOBOH 0a3bl MaTepHalbHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PALMOHATHHOTO HAYYHOTO MBIIIJICHUS,
B CO3J[aHUE IIEJIOCTHOTO MPEJCTABICHUS 00 OKpPYXKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (PopMupyercs B XMMHUM Ha OCHOBE MOHUMAHUS
BEIIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHUPA, OCO3HAHUSA B3AUMOCBSI3U MEXKIY
CTPOSHHEM BEIIECTB, MX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUS.



TecHO B3aUMOZIEHCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHsS CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYPbI, HEOOXOANUMBIM YCIIOBUEM YCIIEHITHOTO
Tpyda M >KM3HU KaxJIoro wieHa oOmectBa. CoBpeMEHHas XUMHs KaK Hayka
CO3MJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJIOTMM HAlpaBlieHa Ha pELICHUE
JI00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — ChIPbEBOM,
AHEPreTUYECKOM, MUIIEBON, IKOIOTMYECKOM 0€30MaCHOCTH M OXPaHbI 3/T0POBbS.

B coorBercTBUM ¢ OOmMMHU LEISIMU M MPUHLIMIIAMH CPEIHEro OOLIEro
oOpasoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIN YPOBEHb
U3YyUEHUs1) OPUECHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM Il  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHHS B JKU3Hb COLUMYMA, MPOJOJLKCHUS
00pa30BaHus B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocTaBisiomiuMu  MpeAMeTa «XUMHS»  SBISIOTCS  0a30Bble  KYpChl —
«Oprannyeckas xumusi» u «OOmas M HeOpraHWyeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBISIFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHWKM TI0 HEOPTraHWYECKON XMMUU (C BKIFOUCHHEM 3HAHUHN W3 O0IIeH XUMUU) U
OpraHn4yeckor XxuMuu. POpMHUPOBAHME NAHHOM CUCTEMBI 3HAHUU IPU W3yYEHUH
npeaMeTa O0eCcleuynBaeT BO3MOXKHOCTb PAcCMOTPEHHUsT BCErO MHOrooOpasus
BEIECTB HA OCHOBE OOIIMX MOHITHI, 3aKOHOB U TEOPHIl XUMHH.

Crpykrypa conmepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(HOpPMUPOBAHA B NPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOTO TMOAXO/Aa K MH3YyYEHHIO Y4YeOHOro wmarepuana u 0OyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUH Ha  ONpeAeNéHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYEeCKONM XHWMHHU BEIIECTBA
paccMaTpHUBalOTCS Ha YPOBHE KJIACCHYECKOW TEOPUM CTPOEHUS OPraHWYeCKHX
COCIMHEHUN, a TAaKXKE€ Ha YPOBHE CTEPEOXMMHYECKHX U  DJIEKTPOHHBIX
NpeaCcTaBiIeHUd O cTpoeHun BemiecTB. CBeneHus 00 H3yd4aeMblX B Kypce
BEIIECTBAX JAIOTCA B PAa3BUTUU — OT YTJIEBOJAOPOIOB /10 CIOXKHBIX OMOJIOTUYECKU
AKTUBHBIX COEAMHEHUN. B Kypce OpraHM4eckod XHMUU TMOJYyYarOT PA3BUTHE
chopMupoBaHHBIE HA YPOBHE OCHOBHOT'O OOIIETO OOpa3oBaHUsl NMEpPBOHAYAIbHBIE
IPEJICTABIICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIUOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUSI, O XUMHUUYECKOU PEaAKIUU.

[Ton HOBBIM yrioM 3peHHs B MpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCs HM3YyYEHHBII Ha YpPOBHE OCHOBHOI'O 00IIero o0pa3oBaHuUs
TEOPETUYECKU Marepuan M (PAKTOJOTMYECKHE CBEICHHS O BEUIECTBAX H
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOY4YaIOIIMMCS MPEAOCTABISETCA BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOAUYECKOr0 3aKOHA C OOILETEOPETUYECKUX M METOAOJIOTMYECKUX MO3UIUH,



ryoke TOHSITh MCTOPUYECKOE H3MEHEeHHWe (YHKIMM 3TOro 3akoHa — OT
o0o0bmarome 10 OOBICHSIONMIEH B IPOrHO3UPYIOIIESH.

Ennnas cucrema 3HaHMM O BAKHEHIINUX BEHIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUHU, a TAKKE O XUMHUYECKUX DPEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TMpOTEeKaHus JonoiHsercs B Kypcax 10 m 11 xkmaccos
AJIEMEHTaMHU COJIEp)KaHUs, WMEIOIIUMH KYyJIbTYPOJIOTHYECKUH U MPUKIIATHOM
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHMMAHMIO B3aWMOCBSI3U XHUMHUU C
JIPYTUMHU HAyKaMH, PacKphIBAIOT €€ pojb B IMO3HABATEIBHOW WM TPAKTHYCCKOU
JIESITETbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAKEHUS K TMPOIECCY
TBOPYECTBA B 00JIACTH TCOPUHU WU TMPAKTHUYCCKUX MPHIIOKCHUN XUMUHU, TIOMOTAIOT
BBITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYUMBIX
mpo0ieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATh WH(OOpPMAINIO U
OpUMEHATh €€ i1 TONOJHEHUs 3HAHWM, pEIIeHUs] HWHTEIUIEKTyallbHbIX U
AKCIIEPUMEHTAJILHBIX UCCIIEIOBATEILCKUX 33/1ad. B 1emom comepxanue yaeOHOTo
npenMera  «XUMHUS»  JTaHHOTO  YpOBHSA  W3Y4YEHUST  OPUEHTHUPOBAHO  Ha
dbopMupoBaHuEe y 00YJaAIONUXCS MHUPOBO33PEHYECKON OCHOBBI ISl TTOHUMAHHS
bunocodcknx wuaeH, TakKMX Kak: MaTepUabHOE EIWHCTBO HEOPTraHWYECKOTO U
OpPraHMYEeCKOro MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTpPOCHHEM, TI03HABAEMOCTh TIPHPOAHBIX SBJICHUN TYTEM OKCIEPUMEHTa W
pelIeHus] TMPOTUBOPEUYMI MEXTy HOBBIMH (aKTaMU U  TEOPETUYECKUMHU
MPEIMOChIIKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH YKOJOTHYCCKUX MPoOeM, a
TaKKe MpoosIeM COEPEKEHHS YPHEPTETHUECKUX PECYPCOB, ChIPhS, CO3TaHMS HOBBIX
TEXHOJIOTUN U MaTEpPHasoB.

B nmane pemieHus 3agad  BOCIIUTAHUS, Pa3BUTHS W COHMAIM3AINH
O0ydJaromuXcs MPUHSITHIC MPOTPAMMON MO XUMHUU TMOJXOABI K OIPEIeTICHUIO
COJICP)KaHMsI M TIOCTPOCHHUS TIpeaMeTa TpeaycMaTpuBaioT (HopMHUpOBaHUE
YHUBEPCAILHBIX  Y4COHBIX JICUCTBHM, WMEIONMX 0a30BO€ 3HAYCHUE JUIS
pa3IMYHBIX BHJIOB JEATEIHLHOCTH: PEIICHHS Mpo0JjeM, TOWCKa, aHalu3a W
00paboTku uHbOpMaIUKi, HEOOXOAUMBIX JJI TPUOOPETEHUSI OMbITa MIPAKTUUYECKOMN
M HCCIIEIOBATEIIbCKONW ESITEIBHOCTH, 3aHUMAIONIECH BAXKHOE MECTO B IMO3HAHHH
XUMUH.

B mnpakTuke mpernogaBaHus XWMHH KaKk Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEero 00pa3oBaHus, IIPH ONPEACTICHUN
COJIEP)KATENIbHOM XapaKTePUCTUKU IIeJiel W3ydeHHs] TMpeaMeTa HalpaBlIeHUEM
MIEPBOCTETICHHON 3HAYMMOCTH TPAIUIMOHHO MPHU3HAETCS (POPMHUPOBAHHUE OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATENBHOCTH YEIOBEKa M KaK OJHOTO M3 KOMIIOHCHTOB MHUPOBOU KymbTypbl. C
METOIMYECKONW TOUYKH 3PCHHS TAKOW IMOAXOJ] K OMPEACICHHIO IeJeH H3ydeHUS
IpeIMEeTa SBIISIETCS BIIOJHE OMPaBIAHHBIM.



CorymacHO JaHHOW TOYKE 3PEHHs TJABHBIMU LEISIMH HM3YYEHHs NpeaMeTa
«Xumus» Ha 0a30BoM ypoBHe (10 —11 ki1.) sBAsIOTCA:

e (opMUpOBaHHME CHUCTEMbl XHMHUYECKHX 3HAHUM Kak  BaxKHeMIen
COCTABJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MHpPa, B OCHOBE KOTOPOWU
JeKaT KIIOUEBbIE MOHATHS, (PyHIaMeHTaJ bHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE $f3bIKa HAYKH, YCBOEHHWE W TMOHMMAaHUE CYHUIHOCTH JOCTYIHBIX
00001IEHNI MUPOBO33PEHYECKOr0 XapaKTepa, O3HAKOMIIEHUE C UCTOpUEH
UX Pa3BUTHS U CTAaHOBJICHUS,

e (opmupoBaHue U pa3BUTUE NMPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XHMMHUYECKHX pEakiui, HEOOXOAMMBIX i NpPUOOpEeTEeHUs
YMEHUI OpPUEHTHUPOBATHCS B MHUpPE BELIECTB M XMUMHUYECKUX SBIICHUU,
MMEIOIIHUX MECTO B IPUPOJE, B IPAKTUYECKON U MIOBCEIHEBHOM KU3HH;

e DPa3BUTHE YMEHHI U CIIOCOOOB JEATEILHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHMEM XMUMHYECKOIO JKCIEPUMEHTAa, COOJIOJIEHUEM  IpaBUII
Oe3omacHOro oopalieHus ¢ BeeCTBaMH.

Hapsiny ¢ 3Tum, conepkarenpHas XapakTEpUCTUKA LEeJIed U 33a1a4 U3y4CHUS
IpeIMeTa B POrpaMMe 10 XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME cpeaHero odimiero oopazosanus. CeroaHs B
OpernojiaBaHul  XUMHM B OosblIell  CTENEHW  OTHAETCs  MpPEaNOYTEHHUE
MPaKTUYECKOM KOMIIOHEHTE COAEpKaHHUs OOy4YeHUs, OpPUEHTHUPOBAHHOM Ha
MOJArOTOBKY BBIITYCKHUKa 00IIe00pa30BaTeIbHON OpraHU3aluy, BIAJCIOIIEr0 HE
HA0OpOM 3HaHWH, a (YHKIIMOHAIBHOM TpPaMOTHOCTBIO, TO €CTh CIOCOOAMU U
YMEHHUSIMU aKTUBHOT'O MOJYYEHHUs 3HAHUM U MPUMEHEHHUS UX B PEabHON XKU3ZHU
JUIS pELIEHUS] TPAKTUYECKUX 3a7ad.

B cBsi3u ¢ 3TMM TnpH U3ydeHMHM TNpeaMera «XuMHUS» JOMUHHUPYIOIIEe
3Ha4YeHHEe MPUOOPETAIOT TaKue 1IeNIM U 33a4H, KaK:

ajanrtanusl 0Oy4aroIMUXcsl K yCJIOBUSM JUHAMUYHO Pa3BUBAIOLIErOCS MMpA,
(opMHUpOBAaHME  MHTEUIEKTYalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPHUHSATUIO T'PAMOTHBIX
PELICHUI B KOHKPETHBIX KM3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BEIIECTBAMHU M MX
MIPUMEHEHUEM;

¢opmupoBaHue |y OOyYarOIIMXCSl KJIIOUYEBBIX HAaBBIKOB  (KIIIOUEBBIX
KOMIIETEHIIUI), UMEIOUIMX YHHUBEpPCAJIbHOE 3HAYEHUE [JIs PA3JIMYHBIX BHUIOB
NESATENbHOCTU: pEelIeHUs NpoOseM, OMCKa, aHau3a U 00padOoTKH MH(MOpMALIHH,
HEOOXOAUMBIX JJIsi MPHOOPETEHUsl OmbITa JEATENILHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B TMO3HAHUMM XUMHUHU, a TaKXKe I OLEHKU C TO3HULHM
AKOJIOTUYECKOW O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB U XUMHYECKUX
IPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOJIHYIO CPENLY;



pa3BUTHE TIO3HABATEIILHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX U TBOPYECKHX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIC
3HAHUS 10 XUMHUH B COOTBETCTBHUHU C KU3HEHHBIMH MOTPEOHOCTSAMHU, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTUH Ui MOMCKAa U aHalu3a y4eOHOU U
HAyYHO-TIOMYJIAPHON HH(POPMALIUK XUMHYECKOTO COACPKAHMUS,

(dbopMupoBaHue U pa3BUTHE Y O0YUAIOIINXCS AaCCOLIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HA0II0JaTeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, TpPU IUIAHUPOBAHWU M TPOBEICHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydamommxcsi YOexXIAEHHOCTH B T'yMaHUCTHYECKOU
HAIPABJIICHHOCTH XUMUH, €€ BAXKHOM pOJIM B PEUICHUU TI00aTbHBIX MPoOsieM
PaLMOHAIIBHOTO MPUPOIONOIH30BaHNUs, MTOTIOJIHEHUSI SHEPTETHUECKUX PECYPCOB U
COXpaHEHUsl TPUPOIAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOILIGHUSI K MPUPOJE U CBOEMY 3I0POBbIO, a TAaKKE MPHOOPETEHHUsS OIbITa
UCTIOJIb30BaHMS TIOMYYEHHBIX 3HAHWW [JISI TPUHATHS TPAMOTHBIX DEUICHUN B
CUTYAIUSIX, CBA3AHHBIX C XUMHUUYECKUMH SIBICHUSMU.

B yueOHOM 1IaHe cpegHero oOmEero oOpa3oBaHUS NPEAMET «XHUMH»
0a30BOro ypoBHs BXOJAMUT B COCTaB IpeaMeTHOW o0iactu «EcTecTBEeHHO-HAYYHbIE
MIPEIMETBD».

OO1iee yncio yacoB, OTBEAEHHBIX IS U3YUEHUSI XUMUU, HA 0a30BOM ypOBHE
cpenHero obmiero oopasoBanusi, coctarisier 68 yacos: B 10 kimacce — 34 ygaca (1
yac B Heneno), B 11 kmacce — 34 gaca (1 wac B Henenio).



COJEPXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYECKOH XUMHHU

[Ipenmer opraHM4ecKOil XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B
NOJIyYCHHH HOBBIX BEIIECTB M MaTepuajioB. TeopHs CTPOCHUS OPraHMYECKHUX
coenqunenuil A. M. bytiepoBa, e€ ocHOBHbIE TTOJIOKEeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMyYeckux BemecTB. [‘omornorus, wu3zomepuss. XuUMHYECKas CBA3b B
OpPraHUYECKUX COCIUHEHUAX — OJMHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenue o kiaaccudukamy opraHM4eckux BemecTB. HomeHkiaTypa
OpPraHMYEeCKUX COEIMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHUs
BOXHEHIINX MTPEACTABUTENIEH KJIIACCOB OPraHUYECKUX BELECTB.

OKCNEpUMEHTAIbHBIE METOAbl M3yYEHHUs] BEIIECTB M HX IPEBpAILCHMI:
O3HAKOMJIEHHE C oOpa3luamMy OpraHWYECKUX BEIIECTB U MaTepuajlaMd Ha uX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJI OPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
OIMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPALLIECHUIO OPraHUYECKHUX BEILECTB
[pY HarpeBaHuH (IJIaBlIeHNE, OOYIIIMBAaHUE U TOPEHHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psia. Meran W 3TaH —
OpOCTEHIINE MPEACTABUTENN aJKaHOB: (PU3MYECKME M XMMHUYECKHE CBOMCTBA
(peakuuu 3aMeLIEHUS] W TOpPEHUs), HAXOXKJIEHUE B MPUPOJE, IMOJIy4YE€HUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUN Psil. DTUIEH U NPONUJIEH —
OpOCTEUIINE MPEACTABUTENN aJKeHOB: (U3MYECKHEe M XHUMHYECKHE CBOWCTBA
(peakuuu TUOPUPOBAHMS, TAJIOT€HUPOBAHMS, THUApATAllUM, OKHUCJIEHUS U
MOJINMEPU3ALINH ), TOTYYEHHE U IPUMEHEHHE.

Anxaauensl: Oyraguen-1,3 u metmwnOyraauen-1,3: cTpoeHue, BaKHEHIINE
XMMHUYECKHE CBOMCTBa (peakuus nojumepusauuun). IlomydeHne CHHTETHUYECKOrO
Kay4dyKa U pe3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKHH psijl. ALlETUIEH
— MPOCTEUIINKA NPEICTAaBUTEIb aJKUHOB: COCTaB, CTPOCHHE, (U3HYECKUE U
XMMHUYECKHE CBOMCTBA (PEAKIMU THAPUPOBAHUS, TaJOr€HUPOBAHMS, THIpaTalluy,
TOpPEHHUs ), IOTYyYEHUE U IPUMEHEHHUE.

Apensbl. bensoi: cocraB, crpoeHue, (pU3MYECKHE M XMUMHUYECKHE CBOWCTBA
(peakuuy raJJor€HUPOBaHUS M HUTPOBAHMS), NIOJydEHUE U NIpUMEHEHUE. Tonyon:
cocmas, cmpoenue,  Quauyeckue U  XumMuveckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NONYYeHue u npumeHernue. TOKCUYHOCTb



apeHoB. ['eHeTHUYecKas CBsA3b MEXAY YIJIEBOAOPOAAMM, IPUHAICKANIUMU K
pa3IMYHBIM KJIACCAM.

[IpupoaHbIE WCTOYHHMKH YIVIEBOAOPOAOB. IIpUpOOHBIM ra3 W NONYyTHBIE
HedTsaHble ra3pl. Hedte u e€ mpoucxoxaenue. Crnocobbl nepepaboTku HedTu:
NEPEroOHKa, KPEKUHI (TEPMHYECKUH, KaTaauTH4ecKuil), mnuponus. IIpogykTsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
YroJib ¥ MPOIYKTHI €ro MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOAbl H3Y4YEHHs BEIIECTB M HX MPEBPALLICHUM:
O3HAKOMJICHHE C O0pa3llaMM IUIacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hepts» u  «Yrompy», MOAETUPOBAHHE  MOJEKYJ  YIJIEBOJOPOJOB U
raJIoreHONPOU3BOIHBIX, ITPOBEJCHIE NPAKTUYECKON PabOoThI: MOJY4YeHHUE STHIICHA

Y U3y4YEHHE €TO CBOKCTB.

Pacuérurle 3amaumn.

BeluncieHuss Mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MUCXOJHOI'0 BEILIECTBA WJIM MPOJIYKTA PEAKIIMU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOYKTOB PEAKIUH).

Kucisioponcoaep:kaime opraHn4eckKue coe{uHeHust

IIpenenbHble OQHOATOMHBIE CHOUPTBL. MeETaHOI W 3TAHOJI: CTPOCHHE,
buznyeckue MW XHUMHUYECKHE CBOMCTBa (peakiMu C aKTUBHBIMU METaJUIaMH,
raJIoreHOBOJOPO/IaMH, TOpEHHE), TMpPUMEHEHHE. BoJOopoJHbIE CBA3M MEXKIY
MOJIEKYJIAMU CIUPTOB. J[efCTBME METaHOJIA U ATAHOJIA HA OPTaHU3M YEJIOBEKaA.

MHOroatoMHbl€  CHHUPTHL. JTUJEHIVIMKOIAb M  TJHULEPUH: CTPOECHUE,
dusznueckne W XUMHYECKHE CBOMCTBAa (B3aUMOJEWUCTBHE CO IICTIOYHBIMH
MeTaJUlaMH, KaueCTBEHHAas peakilds Ha MHOTOATOMHBIC CIUpPThI). [lelicTBue Ha
OpraHusM 4enoBeka. [[puMeHeHne rmnepuHa U STUICHTIIUKOIIS.

deHos: CTPOCHHE MOJICKYNbI, (PU3MUECKHEe UM XUMUYECKHE CBOMCTBA.
Tokcuanocts enona. [Ilpumenenue denomna.

Anbnerunibl U kemouul. DopManbpieruj, alneTalbAETUul: CTPOCHHUE,
busznueckrue U XUMHYECKHE CBOMCTBA (PEaKIMM OKUCIEHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIINU), TTOJIyUCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeACNIbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAs U
YKCYCHAsl KHUCTOTHI: CTPOCHHE, (PU3MYECKHEe W XMMHUYECKHUE CBONCTBA (CBOWCTBA,
oOmue I Kjacca KUCIIOT, Peakius 3TepuuKaIim), modydeHue U MpruMeHeHne.
CreapuHoBasi U OJIEMHOBAs KUCIOTHI KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mblj1a Kak COJIM BBICHINX KapOOHOBBIX KUCJIOT, MX MOIOIIIEE ICHCTBUE.

Crnoxuble >(upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. [ uuponus
cinoxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb KUPOB.



VYrneBoasl: cocTaB, KiaccupuKauus ~— yrieBonoB  (MOHO-, U- U
nosmcaxapuipl). ['oko3a — NpocTeruii MOHOCaxapu: OCOOCHHOCTH CTPOCHUS
MOJICKYJBI, (U3WYECKHE W XHMHYECKHE CBOWCTBA (B3aMMOJCUCTBHE C
rugpokcuaom Mmenu(ll), okucieHne amMmMmuadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHUE, OpOXXEHUE TIIFOKO3bI), HaXOXKJICHHEC B TPHPOJE, NMPUMEHEHUE,
ouonorudeckas poiib. @otocunTe3. PpykTO3a Kak H30MEP TIIFOKO3HI.

Kpaxman u nemirono3a Kak MpupoaHbie TomMepsl. CTpoeHHe Kpaxmania U
IEJUTI0N03bl.  DU3NYeckne W XMMHYECKHE CBOMCTBA KpaxMana (THIPOJIH3,
KaueCTBEHHAs PEaKIIUsI C HOJOM).

DKCHepUMCHTAIbHBIE METOABl HM3Yy4CHHS BEIISCTB M WX IPEBPAIICHUA:
npoBeJieHNEe, HAOIOEHNEe W OINMUCaHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIUPTOB (OKHUCIICHHWE STaHOJIA
okcusiom Mmenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIMIEPUHA C
rugpokcugom meau(ll)), anpaerunoB (OKUCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u ruapoxkcuaom wmemu(ll), B3zaumoneicTBHE Kpaxmaia € HOJOM),
MPOBEACHUE MPAKTUUYECKON PadOThI: CBOMCTBA PACTBOPA YKCYCHOM KU CJIOTHI.

Pacuérnsle 3amaun.

Bbluucnenuss mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOTHOTO BEIIESCTBA WIJIM MPOJYKTA PEAKIMH 0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIECTB WU MPOAYKTOB PEAKIINH).

A3oTcoaepKale OpraHM4ecKie COeTMHEHN.

AMMHOKHCIIOTHI Kak aM(OTEepHbIE OpraHuvyecKkue coenuHeHus. duzndeckue
U XUMHUYECKUE CBOWCTBA aMHHOKHUCIIOT (Ha MpUMepe TiauiuHa). buonorumdeckoe
3HAYCHUE aMHUHOKHCIIOT. [lenThb!.

benku kak mpUpoOHBIE BBHICOKOMOJEKYISIpHBIC coeauHeHus. [lepBudnas,
BTOpUYHAs W TPETHYHAS CTPYKTypa OEIKOB. XHWMHYECKHE CBOWCTBAa OECIKOB:
TUAPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIC PEaKIIUU Ha OENKH.

DOKCNEepUMEHTAILHBIE METOABl HM3yUEHHUS BEIIECTB M WX IPEBPAICHUA:
HaAOJIIO/ICHHE U ONMCaHKE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATYpalUs OEJIKOB MpU
HarpeBaHWM, IIBETHBIC PEAKITUN OCITKOB.

BoicokomoJieKyIsipHbIE COeUHEeHUs

OCHOBHBIC TIOHSITHS XUMHUU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTCIICHb MOJUMEPHU3AINH, CPEIHSS MOJEKYISIpPHAS
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
MTOJIMMEPHU3AIIHSI ¥ TIOJTUKOHICHCAITHS.

OKCIEepUMEHTAIbHBIE METOAbl M3YyYEHHUS BEUIECTB M WX IMPEBPAICHUA:
O3HaKOMJICHHE C 00pa3liaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIAaCTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBA3U.



Peanu3zanys MeXIpeIMETHBIX CBS3CH MMPU M3YYCHUH OPTaHMYECKON XUMUU B
10 xmacce OCYIIECTBIISIETCS 4Yepe3 MCIOJIb30BaHHE KaK OOIMUX €CTeCTBEHHO-
HAYYHBIX TOHATHHA, TaK W TIOHATHH, SIBISIFONTUXCS CHUCTEMHBIMHU TSI OTACITBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYUIHBIN (haKT, THIIOTE3a,
3aKOH, TEOPHs, aHAIM3, CUHTE3, KiIacCH(HKaIlMs, MEepHOINIHOCTh, HAOIIOACHUE,
U3MEPEHHE, YKCIIEPUMEHT, MOJICIIMPOBAHHE.

dusnka: wMaTepus, OHEpPrus, Macca, aroM, DJIEKTPOH, MOJICKYyIa,
OHEPreTUYECKU ypPOBEHBb, BEIIECTBO, TEIO, O0BEM, arperarHoe COCTOSHHE
BEIICCTBA, (PM3MUCCKUE BEIMUMHBI U CAMHUITBI UX U3MEPEHUSI.

buomnorus: kierka, opraHu3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OMOJOTUYECKHM AaKTHUBHBIE BemiecTBa (OCNKH, YIJIEBOMABI, >KUPHI,
dbepmMeHTHI).

["eorpadumsi: MuHEpaIbl, TOPHBIE TTOPOJBI, TIOJIE3HBIE UCKOMMAeMbI€, TOTUINBO,
PECYPCHI.

TexHomorusi: mnHIEBBIE TPOAYKTHI, OCHOBHI PAIlMOHAILHOTO IHUTAHWSI,
MOIOIIHE CPEJCTBA, JICKAPCTBEHHBIC U KOCMETHUYECKUE TIperapaThl, MaTEPUAIIBI U3
HCKYCCTBEHHBIX M CHHTETHUYECKHX BOJIOKOH.

11 KVIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI XUMHUU

Xumuyeckul smeMeHT. AToMm. SAapo aroma, U30TONBL. JJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUEe yPOBHH, MONYPOBHH. ATOMHBIE opOuTamm, S-, p-, d-
sneMeHThl. OCOOEHHOCTH pacCIpeeeHUs] JIEKTPOHOB MO OpOUTAIsIM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(UTYpallKs aTOMOB.

Ilepuonnuecknit 3akoH u Ilepuoanueckas cucTteMa XUMUYECKUX SJIEMEHTOB
. Y. MenpaeneeBa. CBsi3p NEpUOAUYECKOr0O 3akoHa M [lepuorueckoil CUCTEMBI
xumuueckux diieMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUSI CBOMCTB XHWMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX K CIOXKHBIX BEUIECTB IO TpylrnaM M Tepuoiam.
3Ha4YC€HUE MTEPUONYECKOrO 3aKOHA B PA3BUTUU HAYKHU.

Crpoenue BemiectBa. XUMHYECKass CBA3b. BHIbI XHUMHUYECKOH CBS3U
(KOBaJICHTHAsI HEMOJSIpHAS U TIOJISpHAsi, MOHHAs, MeTaJUimdeckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJCHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIA U  JOHOPHO-
akuentopusii). BomopoaHas cBsizb. BalleHTHOCTB. DNEKTPOOTPUIIATETHLHOCTD.
Crenenb okucienus. MIoHbI: KaTHOHBI U aHUOHBL.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSPHOTO  CTPOCHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

[TonsiTne 0 gucnepcHbIX cucteMmax. VICTUHHBIE W KOJUIOWIHBIE PAaCTBOPHL.
MaccoBas 10Ji1 BEUIECTBA B paCTBOPE.

Knaccudukarms HEOPraHUYeCKUX COEIMHECHUU. Homenknarypa
HEOPraHWYECKUX BeIIECTB. ['€HeTHYecKas CBS3b HEOPraHWUYECKHUX BEIECTB,
MPUHAICKAMNX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckas — peaknusa.  Krnaccudukanmss  XMMHYECKHX — PEaKIMM B
HEOPraHWYECKOM M OPraHMYECKOM XUMHHM. 3aKOH COXPAaHEHHsS MACChl BEUIECTB,
3aKOH COXPAHECHUS U MPEBPAIIECHUS SHEPTUU MIPU XUMUUYECKUX PEAKIUSIX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3in4HbIX (akTopoB. OOpaTuMble
peakuuu. XUMHYECKOe paBHOBecHe. {DaKTOpbl, BIMSIONIME Ha COCTOSIHUE
xumuueckoro pasHosecus. Ipuanun Jle [laremnse.

DnekTponuTudeckas guccormanus. CuibHbIC U cla0ble JIeKTpoJuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJIAsd, HEUTPaAJIbHAs, NIEJTOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCNEpUMEHTAIbHBIE METOJIbl M3Y4YEHHS BEIIECTB W UX MPEBpaIlCHUI:
neMoHcTpanusa Tabmmi «llepuonuueckas cucremMa XuMudeckux sneMentos I, .
MenneneeBay, M3ydeHHUE MOJEICH KPUCTALIMYECKUX PEIIETOK, HaOoJACHUE U
OMHUCaHNE IEMOHCTPAIIMOHHBIX U Ja0OPAaTOPHBIX OMBITOB (pa3ioKeHUE MEPOKCUIa
BOJIOPOJIa B MIPUCYTCTBUH KaTaJIM3aTopa, OMPEICIICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMOINBIO YHUBEPCAIBHOIO MHIWKATOpA, pPEaKIMHM HOHHOTO OOMEHA),
MIPOBEICHUE MPaKTUUECKON paboThl «BiusHue pa3zandyHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKLINI.

Pacuérnrble 3agaun.

PacuéTtel 1noO ypaBHEHMSIM XHMHUYECKHX pPEakUuii, B TOM YHUCIIEC
TEPMOXUMHUYECKUE PACUYETHI, PACUETHl C HCHOJIB30BAHUEM IIOHATUSA «MacCOBas
JIOJIS BEIIIECTBAY.

Heoprauuueckasi xummust

Hemeramnsl. Ilomoxenue HemeramioB B llepuomnyeckor  cucreme
xumuueckux sneMeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOCHHUSI aTOMOB.
®u3nyecKkre CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpUMEpE
KHCIIOPOJIa, cephl, pocdopa u yriaeposaa).

XUMHUYECKUE CBOWCTBA BAXKHEHIIUX HEMETA/IOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yriepoma W KpEeMHHSI) W HMX  COCIMHEHUU  (OKCHJIOB,
KHCJIOPOJICOAEPXKAIINX KUCIIOT, BOJIOPOIHBIX COCTMHEHUN ).

[IpruMeHeHne BAXKHENIIINX HEMETAIIOB U KX COCTMHECHUM.



Merambl. [lomoxenue meramioB B Ilepruonnyeckoil cucreMe XUMHUUYECKUX
sanemenToB JI. 1. MenpaeneeBa. OCOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000JI0YEK
atomoB MmetasuioB. OOmue pusznueckue cBoricTBa meTauioB. CIuiaBbl METAJLIOB.
DIIEKTPOXUMHYECKUN Al HAPSHKEHUN METaJUIOB.

XUMUYECKUE CBOMCTBA BAXXKHEUIIUX METAIOB (HATPUM, KA, KaJIbIUH,
MarHuiu, alfOMUHUHN, IIMHK, XPOM, JKEJIe30, ME/Ib) M UX COSTUHCHHIA.

OO6mume crocoObl MOoMy4eHus: MeTauioB. [IpuMeHeHre MeTaiioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
U3y4eHUEe KOJUIEKIUU «MeTamibl U CIJIaBbl», O0Opa3lloB HEMETAIJIOB, PEIICHUE
OKCIIEPUMEHTAJIbHBIX 3a/1ay, HAONIOJCHUE W ONMUCAaHUE JEMOHCTPAIlMOHHBIX W
71a00paTOPHBIX OIBITOB (B3aUMOJECUCTBUE THUIPOKCHAA ATIOMHUHHUS C PaCTBOPAMHU
KHUCIIOT U LIEJN0YeH, KaUeCTBEHHbIE PEaKIIMM Ha KATUOHBI METAJLIOB).

Pacuérnble 3agaum.

Pacuérel mMacchl BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAacce WIH O00BEMY OFHOTO W3 y4YaCTBYIOIIUX B PEAKIMH BEIIECTB,
pacué€rbl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MTPOIYKTOB PEAKLIUH, €CIIA OJJHO
U3 BEIIECTB UMEET MPUMECH.

XuMus 1 KU3Hb

Ponp xuMum B oOecriedeHUN HKOJIOTMYECKOM, SHEPreTHUEeCKOW U MHUIIEBON
0€30MacHOCTH, pPa3BUTUU MEAUIUHBL [loHATHE O HAy4YHBIX METOAaX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenus 00 O0OmMMX HAYYHBIX MPHUHIMIAX [TPOMBIIIICHHOTO
MOJIYYEHHUS BaXKHEHIITNX BEIIECTB.

YenoBeKk B MHUPE BEIIECTB U MaTEPUATOB: BAXHEWIIHUE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTrepualbl, KpacKku, CTEKJIO, KepaMHKa,
Marepuainbl AJs 3JEKTPOHUKH, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MUHEpaIbHBIC
yI00peHus.

XumMug W 340pOBbE YEJIOBEKA: MpaBUia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia 0€30MacHOr0 MCIOJIB30BAHUS MPENapaToB OBITOBOM XUMHH
B [TIOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzanpsa  MEXNpeAMETHBIX  CBSI3€M NpU  U3YYEHUH O0mer u
HEOpraHnyecko xumuu B 11 Kiacce oCyliecTBIsIETCS Yepe3 UCIOIb30BaHUE KAK
OOIIUX ECTECTBEHHO-HAYYHBIX TMOHATHH, TaK U TIOHSATUH, SBISIONIUXCS
CUCTEMHBIMU JJISl OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TeOpUsl, aHajdu3, CHUHTE3, KilacCU(pUKalUs, TEPUOJUYHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHUE, SIBJICHUE.



dusnka: Matepusi, SHEPrusi, Macca, aToM, AJIEKTPOH, MMPOTOH, HEUTPOH, MOH,
U30TOI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHD, BEILIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHWE BELIECTBA, (U3NYECKUE BETUYMHBI M CAMHHIIBI UX
U3MEPEHUsI, CKOPOCTb.

buonorus: kierka, opraHu3M, SKocucTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEILLECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPOJbI, MOJE3HbIE UCKOMAEMbIE, TOIUIMBO,
pecypchl.

Texnonorusi: XxumMuveckas: TPOMBILIUIEHHOCTh, METAJLTypIrusi, MPOU3BOICTBO
CTPOUTENFHBIX MAaTEpPHANIOB, CEIhCKOXO3IHCTBEHHOE MPOU3BOJICTBO, MHIIIEBAs
OPOMBILIUIEHHOCTh,  (papManeBTHUECKas  MPOMBILIUIEHHOCTb,  IPOU3BOJICTBO
KOCMETHUYECKHX MpernapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHaloB,
AIIEKTPOHHAS MTPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
OoOy4JarolmuUMucCs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JIMYHOCTHBIM,
METanpeIMETHbIM U MpeaMeTHbIM). HaydHo-MeTroanueckoil OCHOBOWM Juis
pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOTPAMM CPEIHEro OOLIEero
00pa30BaHus ABJISAETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBMM € CHCTEMHO-AEATENBHOCTHBIM IIOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIIHETrO
o01iero o0pa3oBaHUsI BBIJICICHBI CIETYIONINE COCTABIISIONINE:

OCO3HAHHME OOYYaIOIMUMHUCS POCCHICKON TPaXTAaHCKOHM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIeJICHHUIO;

HaJIM4YKM€ MOTHUBALIMY K OOYYEHHIO;

[[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHUM JIMYHOCTU HA OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUYECKUX TPATULIUNA 0a30BOI HAYKU XHUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaloIMXCsl PYKOBOJICTBOBAaThCS B CBOEHU
NEATEIbHOCTU IEHHOCTHO-CMBICJIOBBIMU yYCTAHOBKAMH, MNPUCYIIUMU LIEIOCTHON
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJIMYKE MPABOCO3HAHUS IKOJIOTMYECKON KYIbTYpPhl U CIIOCOOHOCTU CTAaBUTH
L[EJIN U CTPOUTD KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSI MpeaMeTa «XUMHUS» JOCTUTalOTCS B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIMOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH
U WaealaMd POCCHUHCKOTO TPaXIAHCKOTO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMHM W TpaBWJIaMU  TOBEIECHMs,  CIOCOOCTBYIOIIMMHU  MpoOIleccam
CaMOIO3HAHMS, CaMOpPA3BUTUSL M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
00 yJaroIIIXCHsI.

JImdHOCTHBIE pe3yibTaThl OCBOEHUSI TMpeIMeTa «XHUMHS»  OTpaxaroT
c()OPMHUPOBAHHOCTh OMNbITA IO3HABATEIBHOM M NPAKTUYECKON JEATEIbHOCTU
0o0y4Jaromuxcs Mo peajr3aluy NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHUA:

OCO3HaHMS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaXXEHUSI K 3aKOHY U TIPABOMOPSJIKY;

MPEJICTABIICHUS O COIUAIbHBIX HOpPMax H TPAaBWIAX MEKIUYHOCTHBIX
OTHOUIIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOH JEATENILHOCTH IIPU CO3/IaHUU
y4EOHBIX MPOEKTOB, PELICHUH Y4E€OHBIX M TO3HABATENbHBIX 3a/ay, BBINOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMaThb W NPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY H
apryMeHThI JPYTUX MPU aHAIU3€E PA3IUYHBIX BUJIOB YU€OHOH AESTEIIbHOCTH;

2) NIaTPMOTHYECKOTr 0 BOCIIUTAHUS .

LIEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTECUECCTBEHHOM XMMMUU;

YB@KEHHUSI K IpoLIecCy TBOpYECTBA B 00JACTH TEOPHUH U MPAKTUUECKOTO
NPUMEHEHUS XMMHH, OCO3HAHMSI TOTO, YTO JOCTHUXKEHUS HAyKU €CTh Pe3yJibTar
JUIATENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX  SKCIEPUMEHTAJIbHBIX  IOMCKOB,
MTOCTOSIHHOT'O TPY/Ja YYEHBIX U TPAKTUKOB;

MHTEpeca U I103HABATENbHBIX MOTHUBOB B MOJYYEHUM U IOCIEIYIOIIEM
aHanu3e UH(pOpMAaIMKU O MEPENIOBBIX JOCTUKEHHUSIX COBPEMEHHOW OTeueCTBEHHOU
XUMMUY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 NIOBEICHHUS;

CIOCOOHOCTHU OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBaTh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBApHILEH C
NO3ULMI HPABCTBEHHBIX W IPAaBOBBIX HOPM M OCO3HAHHE IIOCIEACTBUU ITHUX
IOCTYIIKOB;

4) popmupoBaHus KYJIbTYPHI 310POBbS:

NOHMMAHUA LEHHOCTEH 370poBOoro U 0Oe30macHoro obOpas3a KHU3HHU,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

COOMIOZICHUST TIPaBWJI 0OE€30MacHOTO OOpalIeHWs C BEMIeCTBAaMU B OBITY,
IIOBCETHEBHOM JKU3HU U B TPYJOBOW JEATENBHOCTH;

NOHUMAHUS LEHHOCTM NpPaBWJI HWHJWBHAYAIBHOIO M  KOJUIEKTHBHOIO
0€3011aCHOr0 MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 370POBbIO U JKU3HHU JIIOJEH;

OCO3HAHMS TOCIEACTBUI M HENPUSTHS BPEIHBIX NMPUBBIYEK (yHoTpeOaeHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4€OHO-HCCIIE0BATEIbCKOM
NESITEIbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW W JAPYrUX BHJAX
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE€ B PEUICHUHM NPAKTUYECKUX 3a]a4y
COLIMAIbHOM HaNpaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YYEHHUIO MPOPECCUil pa3iMuyHOro poja, B TOM
YUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBOXCHUS K TPYY, JIOJSIM TPY/Ia U Pe3yJIbTaTaM TPYIOBOH JCSITEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHAMBUAYAJILHONH TPaeKTOPUU
oOpasoBaHusi, Oyayiiel mnpodeccur U peanu3aluu COOCTBEHHBIX >KU3HEHHBIX
TUTAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U
noTpeOHOCTEel 001IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU IIeJIeCOO0PA3HOTO OTHONICHUS K TPHUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

MOHUMAaHUS TJIOOATLHOTO XapakTepa HKOJIOTHYECKUX MPoOJIeM, BIHASHUS
AKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOHOMN U COIIUATBHON CPEIbL;

OCO3HAHMSI HEOOXOAMMOCTH WCHOJIb30BAHUS JIOCTHXKEHMM XUMHUU  JJis
pEIIeHHs BOIPOCOB PAIlMOHATBHOTO MPUPOIOTIONHE30BAHNS;

aKTUBHOTO HENpPUSTHS JIEUCTBUM, NPUHOCAIIUX Bped  OKpYyKarolen
MIPUPOTHON Cpefie, YMEHHUS MPOTHO3MPOBATH HEOJIATrONMPHUATHBIC KOJIOTUYECKHE
MTOCJICZICTBUS MPEANPUHNMAEMBIX JCHCTBUN U TIPEIOTBPAIIATh UX;

HaJIM4YMs PA3BUTOTO DKOJIOIMYECKOTO MBIIUIEHHUS, YKOJIOTMUYECKON KYIbTYpPHI,
OTbITa TEeSTETHbHOCTH AKOJIOTHIECKOM HaIPaBICHHOCTH, YMCHUS
PYKOBOJICTBOBAaTbCS MMH B TO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIUAILHOM
NPAKTUKE, CHOCOOHOCTM W yMEHHS aKTUBHO TMPOTHBOCTOATH HJCOJIOTHUU
xemodoouwu;

7) HEHHOCTH HAYYHOI' 0 IO3HAHUSA:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTHKU;

MOHUMAaHUS CICNU(PUKA XMMHHA KakK HayKd, OCO3HaHHUA e& poau B
(dbopMUpPOBAaHUU PAITMOHAIBHOTO HAyYHOTO MBINUICHHS, CO3JaHUU IIEJIOCTHOTO
MIPEICTaBICHUS 00 OKPYKAIOIIEM MHPE KaK O €IMHCTBE MPHUPOIBI M YEIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHUH MPOOJEM COXpaHEHUS
MIPUPOTHOTO PAaBHOBECHS,

yOexaEHHOCTH B 0CO0OM 3HAUYMMOCTH XUMHUU JUIsl COBPEMEHHOM
[MBWIM3AIMK: B €€ TYMAaHUCTHYECKOW HANpPABICHHOCTH W BAXXHOW pOJIM B
CO3/TaHMH HOBOH 0a3bl MaTepUANTBHON KYJIbTYPHI, PEIICHUHU TI00ATBHBIX MPOOIeM
YCTOWYUBOTO Pa3BUTHUSI UEJIOBEUECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIEBON U
AKOJIOTUUECKON O€30MacCHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUCHUU YCJIOBUI
YCHEIIHOTO TpyJa W DKOJOTMYECKH KOMGMOPTHOW IKU3HM KaXJOro 4ujeHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: TIOHUMAaHHUS CYIIHOCTH METO/OB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJB30BaTh



nojydaeMble 3HAHUS JIJIsl aHaM3a U OOBSICHEHUS SBIICHUHN OKPY’KAIOIIEro MHUpa |
MPOUCXOJIAIIUX B HEM U3MEHEHUM, YMEHUS JIeJaTh 00OCHOBaHHBIC 3aKITIOUEHUS Ha
OCHOBE HAydHbIX ()aKTOB W HMCIOMIMXCS JaHHBIX C IIEJbI0 TIOJYy4CHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIPHO HCIOJB30BaTh XWUMHYCCKUE 3HAHWS IS
pelieHus mpodJieM B peabHBIX JKU3HEHHBIX CUTYAITUSX;

WHTEpeca K MO3HAHUIO U UCCIIeI0BATEIhCKON NeATeIbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTH K  HEMPEPhIBHOMY OOpa30BaHHIO M
caM000pa30BaHUIO0, K AKTHBHOMY TOJYyYECHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBUH C KU3HCHHBIMHU ITOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSIM TpyJZia B Pa3IMUHbIX chepax mpodecCuoHaATbHON

NEATEIIbHOCTHU.
METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJibTaThl OCBOEHUSI y4eOHOro mpeamera «XUMHUs» Ha
YPOBHE CpEeIHEr0 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HAUUMBbIE IS dbopMupoBaHUs MHUPOBO33PEHUS oOyJaromuxcs
MEXAUCITUTUTMHAPHBIE (MEXIPEAMETHBIC) OOIIEHAYUYHbIE TOHITHUS, OTPAXKAIOUIUE
LEJIOCTHOCTh HAYyYHOW KapTUHBl MHUpa W CHEHU(UKY METOAOB ITO3HAHMS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPrUs, SIBJICHHE,
IPOLECC, CUCTEMA, HaY4YHbIH (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeI0BaHUE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U IpYTHeE);

YHHUBEpCAJIbHbIE Y4eOHbIE JEHCTBUS (TMO3HABATEIbHBIC, KOMMYHUKATUBHbIE,

PEryJISATUBHBIE), o0ecreynBaroIue dbopmupoBaHue (G yHKIMOHAIBHOM
IPaMOTHOCTH U COLIMATILHON KOMIETEHIIMH 00Yy4aroIIuXCs;
CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTIIMHAPHBIE, MAPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIC ydeOHBIC
NEUCTBHS B ITIO3HABATEIILHOM U COLMAJIbLHOM ITPAKTHKE.

MeranpeagMeTHble pe3yibTaTbl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHHIMH, KOMMYHUKATUBHBIMH U  PETYIATHUBHBIMHU
JIEUCTBUSAMH.

OBaanenue YHUBEPCAJIbHBIMHU y4eOHBbIMU NMO3HABATEJbHBIMH
JEeUCTBUSIMHU:

1) 6a30BbI€e JJOrHYeCKHe AeliCTBHSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh M AKTyaJu3UpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCNATh UENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU UX
JIOCTHKEHUS, COOTHOCUTB PE3YJIBTATHI ICATEIBHOCTH C MIOCTABJICHHBIMHU LEJISIMU;

HCTIOJIb30BATh IIPU OCBOCHUW 3HAHUW MPUEMBI JIOTUYECKOTO MBIILUICHUS —
BBIJICTISITh XapAaKTEpPHbIC TMPU3HAKK TMOHATUH W YCTAaHABJIMBATH WX B3aUMOCBS3b,



UCMOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS JIs1 OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBaHUS M KPUTEpUU [UJIsl KIACCU(UKAIMU BEIIECTB U
XUMUYECKUX PEAKIU;

YCTaHABJIMBATh IMPUYMHHO-CICCTBEHHbIE CBSI3U MEXKAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, I10
AQHAJIOTMH), BBIABIISATH 3aKOHOMEPHOCTH M NPOTUBOPEUUS B pPaccMaTpUBAEMBbIX
ABJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUEHUS;

MPUMEHSTH B MPOIECCEe MO3HAHUS, UCIOJIb3yEeMble B XUMUU CUMBOJUYECKUE
(3HaKOBBIE) MOENHU, TPeOOPA30BBIBATh MOZEIIbHBIE TPEACTABICHUS — XUMUYECKUN
3HaK (CUMBOJI) DJJEMEHTa, XHUMHYecKas (opMmyna, YpaBHEHHE XUMHUYECKOU
peaKUMu — MpU pEIICHUH Y4EeOHBIX I[O3HABATEIbHBIX M MPAKTHUYECKUX 3aj1ad,
MIPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MPEICTABICHUS JJIs BBISBJICHUS XapaKTEPHBIX
IIPU3HAKOB N3y4aeMBbIX BEIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BblIe McCIIeI0BaTEIbCKIE 1eHCTBUS

BJIa/IETh OCHOBAaMHU METOJOB HAYYHOr'O IMO3HAHMS BEIIECTB U XHUMHUYECKUX
peaKLunii;

(opMyIMpOBATh LIETU U 33[]a4U UCCIIETOBAHUs, UCIIOJIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCHI B KAa4eCTBE WHCTPYMEHTA
NO3HAHUS U OCHOBBI JJIs1 (POPMHUPOBAHMS TMIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIQ/JIE€Th HABBIKAMHM CaMOCTOSITEIBHOI'O IUIAHUPOBAHMS W IIPOBEICHHUS
YYEHUYECKHUX KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOIOATh 32 XOIOM
npoliecca, CaMOCTOSTENbHO TPOTHO3UPOBATh €ro pe3ynbrar, (opMyJIUpOBaTh
0000111eHUS U BBIBOJbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOIeTaHHON paboTe;

NpUOOPETaTh OMNBIT YYEHUYECKOM MCCIEN0BAaTEIbCKOM UM  MPOECKTHOU
JESITEIbHOCTH, HPOSIBISATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIbHOMY
MOMCKY METOJOB PEIICHHUS] NPAKTUYECKUX 3a]ady, NPUMEHEHHIO Pa3JIHMYHbIX
METOJIOB ITO3HAHUS.

3) padora ¢ unpopmanmei:

OPHEHTHUPOBATbCA B PAa3JIMYHBIX HCTOYHUKAX uUHPopManuu (HAy4HO-
HOIYJISIpHasl JMTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel MHTEpHETa), aHANM3MpOBaTh MH(POPMALMIO Pa3IMYHBIX BUIOB U (HopM
IIPEJICTaBIICHUS, KPUTUYECKU OLICHHUBATh eé JOCTOBEPHOCTH U
HENPOTUBOPEUUBOCTH;



(GopMyIupoBaTh 3aPOChl U MPUMEHATh PA3IMYHbIE METOJbI IPU MOUCKE U
orbope wuHpoOpManuu, HEOOXOAUMOW JJsi BBINOJIHEHHUS YYEOHBIX 3ajad
ONPEAECIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCIOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3TUIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOAATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  MpEACTaBICHUS
uHdopManuu (CXeMbl, rpaQuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHUE);

UCTIONIb30BaTh HAy4YHBIA S3BIK B KadecTBE CpEACTBa MpH padore ¢
XUMHUYECKON HH(pOpMalMel: TNPUMEHSATh MEXIpeaAMeTHble ((pu3ndeckue Hu
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIBI, (POpMYIIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

UCIOJb30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaTJIS AHOCTH.

OsgJ1aieHHe YyHUBepPCAIbHBIMIA KOMMYHUKATHBHBIMY 1€CTBHUSIMM:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOW TEMBI B XOJI€ JUANOra U/Win
IUCKYCCUHU,  BBICKa3blBaTh  HUAEH, (QOPMYIUpPOBaTbH CBOM  IPEIJIOKEHHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

BBICTYNATh C MpE3EHTAIMe pPe3yJbTaTOB IO3HABATENLHOM JAESITENHLHOCTH,
HOJYYEHHBIX CAMOCTOSATEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BHITIOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIEOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, pealn3alliid yueOHOro MpoeKTa U (pOpPMYyIUPOBATH BHIBOJIBI
M0 pe3yibTaTaM MPOBENEHHBIX HMCCIEAOBAHUN MYyTEM COTJIACOBAHUS TO3WIUN B
X0J1e 00CyXKIeHUsI 1 0OMEHA MHCHHSIMH.

OBJ1aieHHe YHUBEPCAIbHBIMH PeryJIATUBHBIMH AeHCTBUAMMU:

CaMOCTOSITEJIbHO TUIAHUPOBAaTh M OCYHIECTBISATH CBOIO IO3HABATENIbHYIO
JesITeNIbHOCTh, OIpenenss e€ Lelu M 3aJauyd, KOHTPOJIUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpeJiaraéMblii  aNrOpUTM JIEUCTBUM TIpH
BBIMIOJIHEHUM Y4EOHBIX M HCCIENOBAaTENbCKUX 3a/ad, BBIOMpaTh Haumbosee
3¢ (deKTUBHBI cHOocO0 MX pelIeHUs ¢ y4E€TOM TMONyYeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYILECTBJIATh CAMOKOHTPOJb CBOEH AEATEIHbHOCTH Ha OCHOBE CAMOAHaIN3a
U CaMOOILIEHKH.

INPEAMETHBIE PE3YJIbTATBI

10 KVIACC

[IpeameTHble pe3yibTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXaroT:

c(hOPMUPOBAHHOCTh  MPEACTABIECHUM O XUMHUUYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJIM XUMHM B TIO3HAHUM SIBICHHI



npuponabl, B (QOPMUPOBAHMM MBIIUICHUS H  KYJIbTYphl  JMYHOCTH, €€
G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOUMOM JIJIsl PEIlIeHUs MPAKTUYECKUX 3a/1a4
1 DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO W TPHUPOTHOMN
cpene;

BJIQJICHNE  CHCTEMOM  XMMHWYECKUX  3HAHWUH, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIAralolue TMOHATUA (XMMHUYECKHH DJJIEMEHT, aToM, dJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTD, SJIEKTPOOTPHUIIATEIbHOCTh, XUMHUECKAs
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BépHyTas U COKpalléHHas), MOJb, MOJIpHas
Macca, MOJISIpHBIA O00BEM, YIIepOAHBI CKeleT, (GYHKIMOHAJIbHAS TpyMma,
pajuKai, W30MepHs, H30MEPbl, TOMOJOTHUYECKHIA P, TOMOJIOTH, YTIECBOJIOPOIbI,
KHUCIIOPOA U A30TCOJEPKAIIE COCTUHEHUS, MOHOMEp, TOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCTMHCHMS); TEOPUU U 3aKOHBI (TEOPHUST CTPOCHMUSI
oprannueckux BemiecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3BIK XUMUW;, MHUPOBO33PCHUECKUE 3HAHWS,
JeXalue B OCHOBE IMOHHMMAHMS NPUYMHHOCTH W CUCTEMHOCTH XUMHUYECKHX
SIBJICHUM, (PAKTOIOTUYECKHE CBEJACHUS O CBOWCTBAX, COCTaBe, IOIYYCHUU U
0€30MacHOM MCIOJIb30BAaHUU BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U
PAKTUYECKON IeITETLHOCTH YETIOBEKA;

chOpPMHUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTepHBIC MPU3HAKWA TOHITHH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJIb30BAaTh COOTBETCTBYIONIME MOHSATUS TIPH
ONMCAHWH COCTaBa, CTPOSHUS U MPEBPAIICHUNA OPraHUYECKUX COCTUHCHHUI,

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNB30BaTh XUMUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHOMN)
GbopMyT OpPraHMYECKHMX BCIIECTB M yPAaBHCHHA XHMHUYECKHX PEaKIIHi,
W3TOTABJIMBATh MOJEINM MOJIEKYJI OPraHWYeCKHX BEIIECTB IS WIDTFOCTPAIMU WX
XUMHUYECKOTO ¥ TIPOCTPAHCTBEHHOT'O CTPOCHMS;

chOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAIICKHOCTh W3yYEHHBIX
OPraHMYECKUX BEMIECTB 10 HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIacCy/Tpymie COeAMHEHU (yriaeBOIOPOJbI, KHUCIOPOJ M a30TCOIep)Kallue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCIMHCHMS), JaBaTh WM Ha3BaHUS TIO
cucreMarndeckor HomeHkiarype (IUPAC), a Taxke NpUBOIUTH TPUBUAIILHBIC
Ha3BaHUS OTACIBHBIX OPraHWMYECKUX BEIICCTB (ITWICH, MPOMWICH, alleTHJICH,
ATUJICHTIINKONb, TIHIEPUH, (eHoN, (hOpPMalIbIETHA, aleTaabIACThul, MypaBbUHAS
KHUCIIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAsI KMCJIOTa, CTEAPUHOBAs KUCIIOTA, TJII0K034,
bpykTO3a, Kpaxmall, [eJUTI0J103a, TJIUIUH);

chOpMUPOBAHHOCTh yMEHHS OIPEACNATh BHJBl XUMHYECKOW CBSI3U B
OpPraHMYECKUX COCAMHEHUSAX (OAMHAPHBIC U KPaTHBIC);



chOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH IMOJIOXKEHUS TEOPUH CTPOEHUS
oprannueckux BemecTB A. M. bytiepoBa miisi 00bsSICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS;, 3aKOH COXPAHEHUS MACCHI BEIIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
duznueckre W XUMHUYECKHE CBOWCTBA THIUYHBIX TPEACTABUTEICH pa3IMIHBIX
KJIACCOB OPraHWYeCKUX BEHIECTB (METaH, 3TaH, ITWICH, MPOIMWJIEH, alleTUJICH,
Oyramuen-1,3, metunOyragueH-1,3, OEH30J, METaHOJ, ATaHOJ], ATUJICHTJIMKOJb,
TIIUIEPUH, (EHOJ, aleTalbJeru]l, MypaBbUHas M YKCYCHas KHUCIOTHI, TJIIOKO03a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsI KUCJIOTa), WJUTFOCTPUPOBATH TEHETHUUECKYIO
CBS3b MEXKIYy HUMH YPAaBHCHHUSMH COOTBETCTBYIOIINX XHUMHUYCCKUX pEaKIUH ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

chOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOTHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TePepadbOTKU M
MPAKTHYECKOE MPUMEHEHHE MPOYKTOB MepepadboTKH;

chOpPMUPOBAHHOCTh YMEHUN TMPOBOJUTH BBIYUCICHHUS [0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA HIIM MPOAYKTa
peakIMy MO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAaHHOCTh YMEHHMI BIQJE€Th CUCTEMON 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOTO MO3HAHMS, UCTIOJIb3YEMBIX B XUMHUH MPU U3YYCHUU BEIIECTB U
XMMHYECKUX ABIICHUH (HaOI0eHIe, N3MEpPEHNE, SKCIIEPUMEHT, MOJICIIMPOBaHNE),
UCIIOJIb30BaTh CHUCTEMHBIC XHUMHUYECKHWE 3HAHWS JJs TPUHITHS PEIICHUNA B
KOHKPETHBIX JKM3HECHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIIOaTh MPABHJIA MOJB30BAHUS XUMHUECKOU
nocynon u jgabopaTOpHBIM OOOPYJIOBAaHMEM, a TakKe MpaBujia oOpalieHus C
BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIIUSIMU IO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHI TUIAHUPOBaTh M BBIMOJHATH XUMUYECKHIM
AKCIIEPUMEHT (TIPEBpAIICHUSI OPTaHUYECKUX BEIICCTB IPU HAarPEBAaHUH, TTOTYICHHEC
ATUJIEHA M M3YYEHHUE €ro CBOWCTB, KAuyeCTBEHHBIE pEAKIIMU OPraHUYECKUX
BEIIECTB, JICHATypalus OENKOB MPU HArpeBaHHUM, I[BETHHIC PEaKUHUH OEJIKOB) B
COOTBETCTBHUM C TpaBUJIaMH TEXHUKM O€30MacHOCTH MpuU OOpalleHuu C
BEIIECTBAMU U J1AOOPATOpPHBIM OOOPYIOBAaHUEM, TMPEACTABIATH PE3YyJIbTAThI
XUMUYECKOTO JKCIIEpUMEHTa B (OpMe 3alliCh YypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyaupOBaTh BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB,

chOPMHUPOBAHHOCTh yMCHHH KPUTHUYECKA aHAIM3UPOBATH XHUMHUYECKYIO
uH(pOpMaLMIO, TOJy4aeMyld M3 Pa3HbIX MCTOYHUKOB (CpPEACTBA MacCOBOM
uHdopmanuu, IHTepHET U 1pyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
11e1eco00pa3HOro TOBEJACHUSI B OBITY U TPYJAOBOM JEATEIBHOCTH B IIEJIAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
ONACHOCTH BO3JICUCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAs cMbich mokazatens [IJIK, moscHATh Ha mpuMepax CIoCOoObI
YMEHBIIEHUSI W TMPEAOTBPAIICHUS] HMX BPEIHOrO BO3JICUCTBUS HA OpraHU3M
YEeJIOBEKa;

JUIs 00Y4YarOIIUXCSl ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAHHS BEIIECTB W
XUMHUYECKUX SIBIICHUN;

JUISL CHETNBIX W CHA0OBUIAIIMX OOYYaIOUIUXCs: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HaueHuil JI. bpaiinst mis 3anucu XuMHAYECKUX

dbopmy.
11 KJIIACC

[IpeameTHble pe3yabTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUNA: O XUMHUYECKOM COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KAPTHUHBI MHpa, pPOJA XHMHUH B T[IO3HAHWUU SBJICHUU
Opupoabl, B (QOPMHUPOBAHWU MBIIUICHUS W  KYJAbTYpPhl  JIUYHOCTH, €€
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYSCKUX 3a1a4
U DKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHHUSI K CBOEMY 3JI0POBbIO M MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHWMHWYECKMX  3HAHWUM, KOTOpasi  BKJIIOYAET:
OCHOBOITOJIArAIOIINE MOHATHSA (XUMHUYCCKHUI 3JIEMEHT, aToM, H30Tom, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJla, MOJb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENLHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKas CBA3b
(KoBajJIeHTHasl, MOHHAs, METAJNINYeCKas, BOJIOPOJIHAS ), KPUCTAJUITMYECKasl peniéTka,
TANBl ~XHUMWUYECKUX PEAaKUUW, PpPacTBOpP, DJIEKTPOJIUTBL, HEIIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAsT JUCCOLUAIUSA, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCThb
XUMUYECKOM peaklni, XUMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTUYECKON Auccoruanuu, nepuoanyeckuii 3akoH JI. M. Menneneesa,
3aKOH COXPAHEHUsI MACChI BEIIECTB, 3AKOH COXPAHEHHS U MPEBPALICHUS YHEPIUU
NPy XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XUMUHU,
MHUPOBO33PCHUYECKUE 3HAHUS, JIGKAIIUE B OCHOBE ITOHMMAHUWS NPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKUX SIBJICHHM, (PaKTOJOTUUECKUE CBEJICHUS O CBOMCTBAx,
cocTaBe, TOJIYYeHUH M 0€30IMaCHOM HCIIOJIB30BaHUN BaKHEUIIIMX HEOPraHMYECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATEILHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUW BBISBISITh XapaKTEPHbIEC MPU3HAKU TOHSITHUH,
yCTaHaBJIMBaTh MX B3aMMOCBS3b, UCIOJB30BATh COOTBETCTBYIOIIUE MOHITHUS MPHU
OMMCAaHWU HEOPTAHMYECKUX BEILIECTB U UX MIPEBPAIlCHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNBb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHus (OpMYJI BEIIECTB M  YpPaBHEHHM XUMHUUYECKUX  PEaKIIUi,
cuctematuieckyro HoMeHkinarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTICIBbHBIX
HEOPraHMYECKUX BEIIEeCTB (yrapHbIM ra3, YIJIEKHCHIBIA Ta3, aMMHUaK, ramiéHas
U3BECTh, HETAIIEHasl U3BECTh, MUTHEBAsI COJIA, MUPHUT U JIPYTHUE);

chOpMUPOBAHHOCTh YMEHUHN OMPEAEIATh BAJICHTHOCTh M CTETICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSX PA3NIUYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBsA3U (KOBaJICHTHAsl, MIOHHASI, METAJIMYECKasl, BOJOPOJAHAsI) B COCAMHEHUSX, THII
KPUCTAIMYECKON PEHIETKM KOHKPETHOrO BEHIECTBAa (aTOMHasi, MOJICKYJsSpHas,
MOHHAsI, METAJUIMYECKas), XapaKTep Cpelbl B BOJIHBIX PACTBOPAaX HEOPraHUYECKUX
COCIUHCHUM;

c(hOpMUPOBAHHOCTh YMEHUU yCTaHABIIUBAaTh MIPUHAIIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OMNpPEAeiIEHHOMY KiacCy/TpyIie
COE€IMHEHU (MPOCTHIE BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCUAbI, OCHOBaHMUS,
KHUCIIOTHI, aM(OTEPHbBIE THUIPOKCHUJIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI NEPUOJNYECKOTO 3aKoHa /1.
N. MenneneeBa u J1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (D YHKIIUY;

chOpMUPOBAHHOCTh YMEHHMM XapaKTEpPU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHUYECKMX »3JeMeHTOB 1—4 mnepuonoB Ilepronnueckoil CHCTEMBI
xuMHuueckux syemeHToB JI. VM. MenneneeBa, UCHOJB3ys MOHATHSA «S-, pP-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB XUMHUYECKHUX DJIEMEHTOB U MX COCIUHEHUMN
1o nepuoaam u rpynnam Ileppoauueckon cucteMbl XuMHIECKUX 3s1eMeHTOB /1. M.
Meneneena;

chOpMUPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMUYECKAE CBOMCTBA HEOPraHMYECKHX BEUIECTB  pAa3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKIY HEOPraHUYECKUMU
BEIIECTBAMU C IMOMOIIBI0 YPABHEHHI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

Cc(OPMUPOBAHHOCTh YMEHHs KJIACCU(PUIIMPOBATH XMMHUYECKHUE DPEAKIIMH II0
pa3IMYHBIM TpU3HAKaM (YHCIIy M COCTaBy pEarupylolux BeEIIeCTB, TEIIOBOMY
s dexTy peakunu, U3MEHEHHUIO CTEMEHEW OKHUCIICHHS DJIEMEHTOB, OOpaTUMOCTH
peaKIuu, y4acTUIO KaTaau3aTopa);

c(hOPMUPOBAHHOCTh YMEHUU COCTABIIATh YPABHEHHUS PEAKIUU pPa3TMUYHBIX
TUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPABHEHUS PEaKiMil HOHHOTO 0OMEHA, yYUThIBas
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKIUH UIAYT IO KOHIA;



chOpMUPOBAHHOCTh YMEHHH MPOBOJUTH PEaKUUM, MOATBEPKIAOIINE
KAaYeCTBEHHBIN COCTAaB pAa3JIMYHBIX HEOPraHWYECKHX BEIECTB, paclO3HaBaTh
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHHMYECKUX
BELIECTB;

c()OPMUPOBAHHOCT ~YMEHUU PACKPBIBaTh CYLIIHOCTh  OKHUCIHUTEIHHO-
BOCCTAHOBHTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIrO OanaHca
3TUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUH OOBACHSITH 3aBUCUMOCTb CKOPOCTU XUMHUYECKOU
PEaKIH OT PA3IUYHBIX (PAKTOPOB; XapaKTEp CMEUICHHUS XUMUYECKOTO PaBHOBECHSI
B 3aBUCHMOCTHU OT BHEIIHETO Bo3jaeicTBus (mpuniun Jle [llaTense);

C(OPMUPOBAHHOCTh YMEHHUI XapakTEepHU30BaTb XUMHUYECKHE TPOIIECCHI,
JeKallue B OCHOBE IMPOMBILUIEHHOIO MOJIYYEHUsS CEPHOM KHCIOTHI, aMMHaKa, a
TaKkke C(HPOPMUPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAay4YHBIX MPUHIMIAX U
HKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH NPOBOAUTH BBIUMUCIEHUS C HCIIOJIb30BAaHUEM
MOHSITHUSI «MAaccoBasi J0Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ta3oB
MIpU XUMUYECKUX PEAKIUSIX, MAaCChl BEIIECTBA WM 00bEMa ra3oB MO M3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00bEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMU
BEIIECTB, TEIUIOBOIO 3(P(eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MacCChI
BELIECTB, IPEBPALCHUS U COXPAaHEHUS YHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOJATh MTPaBUJia MOJIb30BAHUS XUMUYECKON
nocyaod W 1a0OpaToOpHBIM OOOpYJOBAaHHMEM, a TakKe IMpaBuiia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU MO BBINOJHEHUIO JIAOOPATOPHBIX
XUMUUYECKHUX OIBITOB;

chOpMUPOBAHHOCTh yMEHHM TIUIAHUPOBATh M BBIMOJIHATH XUMUYECKUN
AKCIIEpPUMEHT (Pa3jIokKEeHUEe MEPOKCHAA BOJIOPOJa B MPUCYTCTBUU KaTalld3aTropa,
ONpENENECHUE Cpenbl pPacTBOPOB BEIIECTB C€ IMOMOIIBI  YHHUBEPCAIBHOIO
WHIMKATOpa, BIUSHUE Pa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW peaKiu,
peakuuu HOHHOTO OOMEHa, KAa4eCTBEHHBbIE peaklUuh Ha cyinbdar-, kKapOoHAT- U
XJIOPHU/I-aHUOHBI, Ha KaTHOH AMMOHHMSI, PEHIEHUE 3KCIEPUMEHTAIbHBIX 3a/ay IO
TeMaM «Metaubl» U «HemeTaiey) B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
6e30MmacHOCTH TpU OOpaIllEHUH C BEUIECTBAMU U JIAOOPATOPHBIM 000pPYIOBAaHUEM,
MPENCTABIATh PE3YJIbTaThl XUMHUYECKOrO JKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid ¥ (HOpPMYIHPOBATH BBIBOJIBI HA OCHOBE
ATUX PE3YNIbTATOB;

C(OPMUPOBAHHOCTh YMEHMH KPUTUYECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(pOpMaILMIO, TOJYy4aeMyld M3 Pa3HbIX MCTOYHUKOB (CpPEeACTBAa MacCOBOM
KOMMYHUKaUuK, THTEpHET U APYTrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
LIEJIECOO0PAa3HOro MOBEAEHUS B OBITY W TPYIOBOW JAESITEIBHOCTH B LENAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
OIIaCHOCTh BO3/ICMCTBHS HA JKUBBIE OPTaHU3MBI OIPEACIIEHHBIX BELIECTB, [IOHUMAs
cmbicnt nokazarenss [IJIK, moscHATH Ha mpuMepax CrocoObl YMEHBIIEHUS H
IIPENOTBPALLECHHS UX BPEIHOI'0 BO3IEUCTBUS HA OPTaHU3M UYEIIOBEKA;

JUIs 00yYaromMXcsi ¢ OrpPaHUYEHHBIMU BO3MOXKHOCTSIMM 370POBbS: YMEHHUE
OPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAax IO3HAHUS BEUIECTB H
XUMHUYECKUX SBJICHU;

JUISL  CHenbIX M CIa0OBUIAIIMX OOYyYarOUIUXCs: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy obo3HaueHuil JI. bpaiinst mis 3amucu XUMHUYECKUX

bopmyi.
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