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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAMMbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIXx B DefepalbHOM  rOCYJAapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
yueOHoro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX Opranu3zanusx Poccuiickoi
®denepanuy, peaqu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMmbl MO XUMHUH, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJEpKaHUs, pe3ylbTaToB OOyuYeHUs U TpPeOOBAaHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON OpraHU3alUuM, SIBISIETCS HEOTHEMJIEMOW YacThIO HX
oOpazoBaHHOCTH. OHO CHIYXHUT 3aBEpIIAIOIIMM 3TaloOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YeJl0OBeKa, a TaKKe SKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpOBHE CpeHero o0IIero 00pa3zoBaHusl CPeACTBAMHU y4eOHOTO
npeaMera «XUMHUSD», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nmporpaMme MO0 XHMHUHM C YYETOM CHenu(PUKA HAyKH XUMHH, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eneldl M NPUHLUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyk poJib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOUMBIM yYCIOBUEM YCIIEUTHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3MJATENIbHAs, KAaK HAayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
rII00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — ChIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocTaBisiomuM  IpeaMeTa  «XUMHS» SBIAIOTCA 0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHWM MO HEOPraHWYECKON XMMHUU (C BKIIOYEHHWEM 3HAHUM U3 00IIel XuMUU) U
OpraHn4YecKor Xxumuu. POpMHUpPOBAHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYECHUU
npeaMera oOecreynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpPTraHW4YecKas XUMHsS» CcPOpMHpOBaHa B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMUMHUYECKHX U  DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHUH BemiecTB. CBeleHUs 00 H3ydaeMblXx B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHM4eckOor XWMHUU TNOJYYarT Pa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[Ton HOBBIM yriaoMm 3peHUss B mpeameTe «XuMus» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs W3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHudeckas
XUMUS» OOYyYarOIIMMCSl TMPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,
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riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHEe (QYHKIMM 3TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOXKHEWIIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHCHHUM, a TAKKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TMpOTEeKaHusi JomnoyiHgercs B Kypcax 10 u 11 xkmaccoB
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUNA U TMPUKIAHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMAHUIO B3aWMOCBSI3U XHMHH C
JIPYTUMU HayKaMH, PacKphIBAIOT €€ poJib B TO3HABATEIHLHON W TMPAKTHUYCCKOU
NEATETLHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHTAHHUIO YBAKCHHUS K TMPOIIECCY
TBOpUYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTHPOBATHCS B OOMIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKA OCMBICIMBATh HWH(POPMAIHIO
NPUMEHATh € JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAILHBIX UCCIEI0BATENBCKUX 3a/1ad. B 11eoM cojepkanue yueOHOro
npeaMera  «XWUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHrue y OO0ydYarOMIMXCd MHUPOBO33PEHUYECKONM OCHOBBI JUISI TTOHUMAHUS
bunocohckux MACH, TaKUX KaK: MaTepUAIbHOE €IWHCTBO HEOPTAaHHMUYECKOTO H
OpPTraHUYECKOTO MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM W
CTpOEHHEM, TI03HABAEMOCTb TMPUPOJHBIX SIBICHUNA MYTEM DOKCIEPUMEHTa W
pelIeHUs] TMPOTUBOPEYMI MEXKIy HOBBIMH (akKTaMH U  TEOPETHYECKUMU
MIPEANOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKUX MpodieMm, a
TaKke MpoOJIeM COEpEKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLUATU3AIMH
OOy4JaromMXcss TPUHIATHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUN, UMEKOIIUX 0a30BO€ 3HAYEHUE I
pa3MUYHBIX BHJOB JICSITCIIBHOCTU: peIIeHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku nHGOPMAINH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa IPAKTUIECKOM
U HCCIIEOBATEIBCKON JEATEIHHOCTH, 3aHUMAIOINICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mnpakTuke mpemnojgaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPHU OMPEACICHUH
COJIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYCCKOU
JEATEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIIECHHUIO LIEJIEW HW3y4eHUs
MpeMETa SIBISIETCS BITOJIHE ONPaBIaHHBIM.



CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMU LEISAMH W3Y4YCHHS MpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTABJIIIOLIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIe MOHATHS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOECHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHMAHHUE CYIIHOCTH JIOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOPHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHUYECKHX peakuud, HEOOXOJUMBIX Uil NPUOOpETEHHUS
YMEHHUN OpPUEHTHPOBATHCS B MHUPE BEIIECTB U XUMUYECKUX SIBJICHUU,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHU U CIIOCOOOB AEATEIBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJCHUEM  IpaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsany ¢ 3tuMm, copepkaTesnbHas XapaKTepUCTUKA LIeJIEW U 3a7a4 U3YUYEHUS
IpeaIMEeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPHUOPUTETAMHU B CUCTEME CpelHero oodmiero odpazosanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJblleld  CTeNeHH OTAAETCS  MpeArnovYTeHue
IPAKTUYECKOM KOMIIOHEHTE COJEp)KaHus OOydueHHus, OpPHUEHTUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aluy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOM TIPaMOTHOCTHIO, TO €CTh croco0aMH u
YMEHUSIMUA aKTUBHOTO TOJIyYEHHUs 3HAHUN M MPUMEHEHUS UX B PEaJbHOM KU3HU
JUISL PEIIEHUS TPAKTUYECKHUX 3a7ay.

B cBs3u ¢ 3TUM OpW U3yYEHHH TpeameTa «XHUMUsS» JTOMUHHUPYIOIIEE
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, KaK:

ajanTamnus 0O0y4arolMXCsl K YCJIOBHUSIM JTWHAMUYHO Pa3BUBAIOLIEIOCS MHUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3AHHBIX C BEIIECTBAMH U UX
MIPUMEHECHUEM;

dbopMupoBaHUe y OOYyYalOIMXCS  KJIIOYEBBIX HABBIKOB  (KIIOUEBBIX
KOMIIETEHIIM), MMEIOINX YHHBEPCAJIbHOE 3HAYEHUE I PA3JIUYHBIX BHUIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOAMMBIX [UIsi TPUOOPETEHUsl OmbITa AESTEIBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OIEHKH C MO3UIUI
HKOJIOTHYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPEY;



pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CTIOCOOHOCTEH 00YJarOIIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO TIPHOOPETaTh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a y4eOHOU |
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUIECKOTO COJIeP KaHMUSI,

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIONIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOIOIaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWUW W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydarommxcss YOeXKIEHHOCTH B T'yYMaHUCTUYECKON
HAIPaBJICHHOCTU XUMHH, €€ BaXHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
PaIMOHAIBHOTO MPHUPOJIOTIONBE30BaHMS, TIOTIOJTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIWMOCTH OEpexHOTO
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3/I0pPOBBIO, a TakKe MPUOOpPETEHUs OIbITa
WCIIOJIb30BAHUSI TOJYYEHHBIX 3HAHUW I TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUSI TPEAMET «XHUMHUSI»
0a30BOTO YPOBHS BXOJUT B COCTaB MpPEeIMETHON oOnacTh «EcTecTBEeHHO-HAyYHBIC
PEIMETHD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).

COJAEP)KXAHUE OBYUEHUSA

10 KVIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUM

[IpenMer opraHM4ecKON XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIyYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. Teopus CTPOEHUS OPraHUYECKHUX
coenuHenuid A. M. bytiepoBa, €€ ocHOBHbIE MOJI0KeHUA. CTpyKTypHbIE (DOPMYJIBI
OpraHWYecKuX BewecTB. ['omonorusa, wu3omepus. XHUMHYECKAas CBSI3b B
OpPraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3H.

[TpencraBiaenne o kiaccU(pUKalMu OpraHudeckux BemiecTB. HomeHkiatypa
OpraHUYECKUX COCIWHEHUN (CUCTEMAaTW4yecKas) W TPUBHAJIBHBIE Ha3BaHUSA
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEPUMEHTAIBHBIE METOJbl HM3Y4YECHHMS BEIIECTB M HX IPEBpALICHUI:
O3HaKOMJIEHHE C oOpa3laMu OpPraHMYECKHUX BEIIECTB M MaTepualaMu Ha HX
OCHOBE, MOJICIUPOBAHHE MOJEKYJ OpPraHMYECKHUX BEIIECTB, HAOMIOACHHE U



ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB IO IIPEBPAILICHUIO0 OPTaHUYECKHUX BEIICCTB
IIpYU HarpeBaHuu (IJI1aBJIeHUE, OOYTIMBAHUE U TOPEHUE).

Yriaesopopoasl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKH psia. MeraH M 3TaH —
IpOCTEHIINE NPEACTABUTENN AJKAaHOB: (PU3NYECKUE U XHMHUYECKHE CBOWMCTBA
(peakuuu 3aMeIlEeHUsT M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYEHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psAll. DTHIEH U NPOINUJIEH —
IpOCTEHIIME MPEACTaBUTENN AaKEHOB: (PU3WYECKUE U XHMHUYECKHE CBOMCTBA
(peakuMu THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIApATAllMM, OKHUCIEHUS U
HOJIMMEPU3ALIIH ), IOTYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyrtaauen-1,3 u merwiOytanueH-1,3: cTpoeHue, BakHEWIIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMUECKUN psi. ALleTUIIEH
— MPOCTEHIINNA MpPEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (pEaKkLUMH T'MAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
TOpPEHUs), OJyYeHHE U IPUMEHEHHE.

Apensl. benzoin: cocraB, crpoeHue, pU3NYECKUEe M XUMHUYECKHE CBOMCTBa
(peakuuy rajoreHUpOBaHUsI U HUTPOBAHUS), MOJyYEHUE U NMpUMEHeHue. 1o1yon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAYYeHue u npumeHerue. TOKCUYHOCTb
apeHOB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, TPUHAMICKANUMHA K
pPa3IMYHBIM KJIACCAM.

[IpupoaHble MCTOYHUKHK YriIeBOAOPOAOB. lIpupoaHbpii ra3 W mOIMyTHBIE
He(dTauble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUW, KATAIMTUYECKU), mupoau3. IIpomyKkTbl
nepepadoTku HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €r0 MepepadoTKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHME C O0Opa3lamMu IIacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOAECIUPOBAHUE  MOJIEKYJ  YIIEBOAOPOIOB U
raJOreHONPOU3BOIHBIX, TPOBEICHUE NPAKTHUYECKON PabOThI: MOJyYEHHUE ITHIICHA
Y U3y4YEHHE €T0 CBOWCTB.

PacuéTHrble 3amaun.

Bbluncnenuss 1Mo yYpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIM4YECTBA MCXOJHOTO BEIIECTBA MJIM IPOJYKTA PEaKIUHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB HIIM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaepskamue oprannyecKkue coeJMHeHUs




[IpenenpHble OQHOATOMHBIE CHHUPTHI. METaHON M OSTAaHOJ: CTPOCHHE,
buznueckue M XUMHYECKHME CBOMCTBA (peaklUd C AaKTUBHBIMU MeETallJIaMH,
rajoreHoBOJIOpPOJIaMHi, TOPEHUE), NpUMEHEHHUE. BOIOpOJHBIE CBS3U MEXIY
MoOJIEKyJIaMu cUpTOB. JlelicTBUEe MeTaHOJa U ATAaHOJIAa HA OPTaHU3M YeJIOBEKa.

MHOroatoMHble  COHMPTHL. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO UICIOYHBIMU
MeTaJlJITaMU, Ka4eCTBEHHAsl pPEakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBUe Ha
opraHusM 4enoBeka. [[pumeHeHre riaunepruHa u STUICHTJINKOIIS.

@deHo: CTPOCHHWE MOJEKYJbl, (HU3NYeCKue HW XHWMHUYECKHE CBOWCTBA.
ToxcuuHocth penona. [Ipumenenue gpenona.

Anpneruibl U Kemowuwvl. DopManbpleru, amneTanbACTHN:  CTPOECHUE,
dbu3nYecKkre U XMMUYECKHE CBOMCTBA (pEaKIUM OKUCICHHS U BOCCTAHOBJICHMUS,
KaueCTBEHHBIC PEAKIINH), OJYyYCHUE U TPUMEHEHHUE.

OAHOOCHOBHBIE TpejeNibHbIe KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oO1ue A Kjiacca KUCIOT, peakius dTepuduKaiim), noaydyeHue u mpuMeHEHHE.
CreapuHOBasi U OJEHMHOBAsl KHUCJIOTHI KaK IMPEJICTABUTEIM BBICIINX KapOOHOBBIX
KHUCJIOT. MbljIa Kak COJIU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBUE.

CnoxxHble 2(QUpbHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. [ umaponus
cioxHBIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buosornueckas
POJIb JKUPOB.

VYraeBoawsl: coctaB, kjaccuukaius — yriieBoAoB  (MOHO-, JU- U
nonucaxapuibl). ['roko3a — npocteuimmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJCUCTBHE C
ruapokcugomM menu(ll), okuciaeHne amMMHauyHBIM PacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOXKEHHE TJIIOKO3bI), HAXOXKACHUE B MPHUPOJIC, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kak nOpupogHbie noauMepbl. CTpoeHHEe Kpaxmaia U
uettonao3bl.  dusznueckue W XUMHUYECKHME CBOMCTBA Kpaxmayia (THAPOIM3,
KAueCTBEHHAsI PEAKIIUS C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
MpOBEJIeHWE, HAOIIOJICHUE U OINHCAHHE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE ATaHOJA
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOAEHCTBHE TJIUIEPUHA C
ruapokcugom meau(ll)), anpuerunoB (OKMCIEHUE aMMHAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmeau(ll), BzaummomeicTBHEe Kpaxmana C HOJOM),
MPOBEICHNE MPAKTUYECKON pabOThl: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnsle 3anaun.
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Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa PEaKLMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB HIIM IPOAYKTOB PEAKIIIH).

A3oTcoaeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHnyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOICTBAa aMMHOKMCIOT (Ha mpumMepe IiuiuHa). buonoruueckoe
3HAYE€HUE aMUHOKHCIIOT. [lenTuapl.

benkn Kkak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeluHeHMs. llepBuuHas,
BTOpUYHAs M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJKu.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HX IPEBpAIICHUIL:
HaOJI0ICHUE U ONMKMCAHUE JTEMOHCTPALMOHHBIX OMBITOB: JA€HATypalus OEIKOB MPU
HarpeBaHUM, LIBETHbIE PEAKIIUH OEIKOB.

BbicokoMoJIeKyJIsIDHbIE COeIMHECHUS

OCHOBHBIE NOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3aLNN, CPEAHISA MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALUS U MOJTUKOHIEH AU

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
O3HaKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX NOHATUN, TaK U TOHATUH, SBISIOUIMXCS CUCTEMHBIMU IUIS OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, KiIaccu(uKalus, NepruoJuIHOCTb, HaOII0ICHNUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: MmaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeEJNO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Oumochepa, oOMEH BEIIECTB B OPTraHU3ME,
¢doTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(bepMEeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
peECYpCBI.
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TexHonorusi: IMUIOCBBIC IIPOAYKTBI, OCHOBBLI pPAIMOHAJIBHOI'O IIMTAHMA,
MOOIIHUE CPCACTBA, JICKAPCTBCHHBIC 1 KOCMCTHYCCKUC IIPCIIapaThbl, MAaTCPpUAJIbI U3
HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHuss JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJAO0B. DNEKTPOHHAS KOH(PUTYpAIUsI AaTOMOB.

[lepnogmueckuil 3akoH U llepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3zb NEPUOANYECKOTO 3aKOoHA U [lepmoamyeckoil CuCTeMbI
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX DSJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpyHnaM W TEpUoaaM.
3HaYCHUE EPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XUMHYECKash CBS3b. BHAbl XHMHYECKOW CBS3U
(koBaJIeHTHasi HETOJSpHAs W TOJSpHAs, UOHHAs, MeTa/uinyeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJIEHTHONW XWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHbeiil). BogopomHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KAaTHOHBI 1 AHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbx cucteMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COCIMHEHUU. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKAIIUX K Pa3IMYHBIM KJIaccaM.

Xumuyeckas  peakiusa.  Krnaccudukamuss  XMMHUYECKHUX — peakiuid B
HEOPraHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAaHEHUS U IPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopocTh peakiuu, e€ 3aBUCUMOCTh OT Pas3auvHbIX (pakTopoB. OOpaTUMBIC
peakuuu. XHUMHUYECKOE paBHOBecHE. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

Onextposntryeckas nuccounanusa. CuibHbIe U citaldble 35eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAsl, HEUTPAJIbHAs, IEIIOYHAS.
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OKUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMHYecKux 3neMeHToB [l U.
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAONIOJACHUE U
ONMKMCAaHKE AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPEEICHUE CPEALl PACTBOPOB BEIIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO WHIUKATOPA, PEAKUUH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUIECKON paboThl «BausHue pa3nuyHbiX (GakTOpOB HA CKOPOCTH
XAMHUYECKON pEAKIUM».

Pacuérnblie 3agaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pacUy€Thl C MCIIOIb30BAHUEM IOHSATUSI «MAcCOBas
JIOJISI BEIIECTBAY.

Heoprannuyeckas xumus

Hemeramnel.  Ilonoxxenue HemeraiuioB B llepuomnueckon — cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpOoa, cephbl, hocdopa u yriepoa).

XHWMUYECKHE CBOMCTBA Ba)KHECHUIIMX HEMETAIOB (TaJOreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHEHUMN.

Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucreMe XUMHUYECKUX
anemedToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOUYEK
aToMoB MeTayuioB. OO0mue gusnueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HANIPSIKEHUM METAJUIOB.

XUMUYECKHE CBOWMCTBA BaXHEWIWX METAUIOB (HATPUM, Kaliuil, KaJIbIUH,
MarHui, aJlOMUAHMH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUMH.

OO6mue cnocoObl momydeHus: MetauioB. [I[pruMeHeHrne MeTaioB B OBITY U
TEXHUKE.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
M3yYeHHE KOJUICKIMH «MeTaibl U CIUIaBbl», OOpPa3llOB HEMETAJIOB, pEIIeHUE
HKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHWE W OIMCAaHHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PacTBOpaMU
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEAKIIUU Ha KATHOHBI METAJIJIOB).

PacuétHrble 3amaun.

PacuéTtel mMacchl BemiecTBa WM 00OBbEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
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pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMus ¥ ’KU3Hb

Ponp xumum B obOecrieueHUH 3KOJOTUYECKOW, YHEPTeTUYECKON W THUIIEBOM
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [IoHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOHMMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
ITOJTYYEHHUsI BXKHEUIIINX BEILIECTB.

YenoBek B MUpE BEHIECTB M MaTEpPUAJIOB: BAKHEUIIME CTPOUTEIBHBIE
Marepuasnbl, KOHCTPYKUHMOHHBIE MAaTe€pHasbl, KpPacKHh, CTEKIO, KepaMHKa,
MaTepuabl s JJEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbIC
ya0OpeHus.

XuMuUS M 3I0pPOBbE YEJIOBEKA: NPaBWJIa WCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 6€30MaCHOTO KCIONIb30BAHUS MPENapaToB OBITOBON XUMUU
B [I0BCETHEBHOU KU3HHU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NOpU  HW3YyYEeHUHM oOmed u
HEOpPraHUYeCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS 4e€pe3 MCIOIb30BAHUE Kak
OOlIMX EeCTECTBEHHO-HAYYHBIX TOHSATHUH, TaK ¥ TOHATUN, SBJISIONIUXCS
CHUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHallM3, CHUHTE3, KIacCU(PUKALMs, TEPUOJAUYHOCTh, HAOIIOICHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBA, (PU3NYECKHUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: kinerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIC MTOPOIBI, TIOJIE3HBIE UCKOTIAeMbI€, TOTLIIMBO,
pecypcBhl.

TexHonorus: XUMUYeECKasi MPOMBIIUIEHHOCTh, METAJLUTYPrHUsl, TPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPUANIOB, CEIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, MHUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTUYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTEpUAIIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

I[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHKA TTPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHN A
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JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ysibTaTaM OCBOCHUS
oOyyarolmuMuca MporpaMM CpelHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METaNpeIMETHBIM W  TNpeaAMETHbIM). HaydHo-MeTonuuYeckoil  OCHOBOW ISt
pa3pabOTKU TUJIAHUPYEMBIX pEe3yJbTATOB OCBOCHUSI IMPOTPaMM CpPETHEro OOIIero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B cooTBercTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM TMOAXOJOM B CTPYKType
JUYHOCTHBIX PE3YJbTaTOB OCBOCHHUS NpeAMeTa «XHMHS» Ha YPOBHE CPEIHEro
00111eT0 00pa30BaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHWEe OOYYAIONIUMUCS POCCHUICKON TPaKJaHCKOW WICHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIMYue MOTUBAIUU K O0y4YECHHUIO;

[[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKIACHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh U CHOCOOHOCTh OOY4YalOIIMXCA PYKOBOJCTBOBAaThCS B CBOEH
NEATEIIBHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYLIUMH LEIOCTHOMN
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIMuue TMPaBOCO3HAHUS AKOJOTMUECKON KYJIbTYpbl U CIHOCOOHOCTH CTAaBUTH
LEJIU U CTPOUTH KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHUS TMpeAMeTa «XHUMHS» JIOCTUTAOTCS B
€IMHCTBE YyYeOHOW U BOCIUTATEIBHOW JNESITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COITMOKYJIHTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U
ujieagaMi pOCCUMCKOTO IPakIaHCKOTO OOIIECTBA, MPUHITHIMU B OOIIIECTBE HOPMAMHU
U TpaBUJIaMU  TIOBEJICHUS, CIOCOOCTBYIOIIMMHU  IpoIleccaM  CaMOIO3HAHUSA,
CaMOPa3BUTHUSA U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YYArOITUXCS.

JIn4HOCTHBIE  pe3yJbTaThl OCBOCHHUS MpeaMeTa «XUMHS»  OTpakaroT
c(hOPMHUPOBAHHOCTh OMbBITA TIO3HABATEILHOW M TPAKTUUECKON JEATEIIbHOCTH
oOyyJaromuxcsi Mo peaju3alii MPUHIATBIX B OOIIECTBE IIEHHOCTEW, B TOM YHCIIC B
YacTu:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHMsI OOYYAIOIIMMHUCA CBOMX KOHCTHUTYIIMOHHBIX IMPaB U 00sS3aHHOCTEH,
YBaYKCHUS K 3aKOHY U ITPaBOIOPSIKY;

MPEJCTABICHUS] O COLUMAIBHBIX HOPMax U TMpaBWIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTH K COBMECTHOM TBOPUECKOW JEATEIBHOCTH MPU CO3JAHUU yUeOHBIX
IPOEKTOB, PEUICHUU y4e€OHBIX M MO3HABATEIbHBIX 3a/1a4, BBHIIOJHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh W NPUHUMATh MOTHUBBI, HAMEpPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU AEATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUSA:

IIECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HAacCJEAUIO
OTE€YECTBEHHON XUMUM;

YBOKEHUSI K TIPOIIECCY TBOpUYECTBA B 00JaCTH TEOPUM U MPAKTHUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO AOCTHXKEHUS HAYKH €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJCHUM,  KPOMOTJIMBBIX  DKCIEPUMEHTAIBHBIX  ITOHMCKOB,
MMOCTOSIHHOTO TPy/ia YUYEHBIX U PAKTUKOB;

WHTEpEeca U MO3HABATEIbHBIX MOTHUBOB B MOJYUYCHUHU U MOCIEIYIONIEM aHAIN3e
uH(GOpMAIH O TIEPEAOBBIX IOCTHKCHHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CITIOCOOHOCTH OLICHWBATh CUTYAIlMH, CBS3aHHBIE C XUMUYECKUMHU SIBIICHUSIMU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOpaJIbHO-HPABCTBECHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OILIEHUBAaTh CBOE MOBEJCHHE M MOCTYIKH CBOUX TOBAapHUILIEH C
MO3UIIMH HPABCTBEHHBIX W TMPABOBBIX HOPM U OCO3HAHUE TOCJIEACTBUM HTUX
MOCTYTIKOB;

4) gpopmMupoBaHHS KYJIbTYPHI 310POBbS:

MOHUMAaHUSl IEHHOCTEH 370poBOrO0 W  Oe3omacHoro oOpa3a  KU3HH,
HEOOXOUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3MYECKOMYy U
MICUXUYECKOMY 37I0POBBIO;

coONIo/IeHns TpaBuil 0e30MacHOro OoOpalleHusi C BEIEeCTBaMH B  OBITY,
IMOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIILHOCTH,

MMOHMMAHUSl I[IEHHOCTHM MPaBUJI  HUHAUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIIUSX, YTPOXKAIOIINUX 3IOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHMsI TIOCJICICTBUM W HENPUATHS BPEIHBIX MPUBBIUCK (YIOTpEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTHU B y4eOHO-UCCIIEeT0BATEIHLCKON
NEeATEeIbHOCTH, OOIIIECTBEHHO IMOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX JEATECIBHOCTH;

YCTAaHOBKHU Ha aKTUBHOE y4acTHE B PEUICHWUU MPAKTUUYECKUX 3a7ad COIMaIbHON
HaIpaBJICHHOCTHU (B paMKax CBOET0 KJIacca, IIKOJIbI);
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UHTEpeca K MPAaKTUYECKOMY M3YyUYEHHIO MPOQECcCUuil pa3IudyHOro poja, B TOM
YyCJIe HA OCHOBE IPUMEHEHUS NPEIMETHBIX 3HAHUN 110 XUMUU;

YBAXKEHUS K TPYLY, JIIOJIAM TPYyAa U Pe3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAIBHOW  TPAaeKTOPUHU
oOpazoBanusi, Oyayuieil npodeccun u peanr3aluu cOOCTBEHHBIX )KU3HEHHBIX TJIAHOB
C Yy4€TOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEM K XHMHUH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0JI0rH4ecKOr0 BOCITUTAHUSI:

AKOJIOTMYECKU 1€JIeCO00pa3HOr0 OTHOILIEHUS K TMPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MJIE;

NOHUMAaHUSl TJIO0AJTBHOTO XapakTepa OJKOJOTUYECKUX MpoOsIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBLHOM CPEbI;

OCO3HaHMSI HEOOXOAUMOCTH UCITOJIb30BaHUS JOCTHXKECHUN XUMUU ISl PEIICHUS
BOIIPOCOB PALMOHAIIBHOTO IIPUPOAOTIOIb30BAHUS;

AKTUBHOTO HEIPUATHUS JEUCTBUM, IPUHOCAILIUX BPE OKPYNKAOLIEH ITPUPOJHON
cpelne, yMEHHUSI MPOTHO3UPOBATh HEOJATONPHUSATHBIE JKOJOTMUYECKHE TMOCIEACTBUS
NPEANPUHUMAEMBIX JEUCTBUNA U IPEAOTBPALIATh UX;

HAJIMYMS PA3BUTOTO IKOJOTMYECKOTO MBIILUICHUS, 3KOJOTUYECKON KYJIBTYPBI,
OIbITA AEATEIIBHOCTH YKOJIOTUYECKOM HANPABICHHOCTH, YMEHUSI PYKOBOACTBOBATHCS
UMU B MO3HABATEIHHOM, KOMMYHUKATUBHON U COIIMAIIBHOW MPaKTUKE, CIIOCOOHOCTH
Y YMEHUSI aKTUBHO MPOTUBOCTOSITH UACOJIOTMH XeMO(poOuH;

7) UEHHOCTU HAYYHOI'O MO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

NOHUMaHUSl CcHeMuUK XUMUUW KaK HayKd, OCO3HaHHs €€ poiu B
GbopMUPOBAHUU PAIMOHAIBLHOIO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO
MPEJICTAaBIICHUS] 00 OKPYXaloIlleM MHUpPE KaK O €JWHCTBE MPUPOABl U UeJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U pEHICHHH Mpo0JIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOXKIEHHOCTU B 0CO00M 3HAYMMOCTH XUMUU IS COBPEMEHHOW ITUBUITU3AIINH
B €€ T'yMaHUCTUYECKON HANpPaBICHHOCTU M BAXXHOW POJM B CO3JaHUM HOBOM 0a3bl
MaTepUaibHONW KYJIBTYPhI, PEIICHUHN TJIOOATBHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPbEBOM, DJHEPreTUYECKOM, MHUIIEBOM M  3KOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIUITMHBI, O0ECIIEYCHUHN YCIOBUN YCIICITHOTO TPyJa U
AKOJIOTUYECKH KOMGOPTHOM KM3HU KAXJAO0TO WiIeHa O0IIECTBa;

€CTECTBEHHO-HAYYHOM TpPaMOTHOCTH: TMOHUMAHUSA  CYIIHOCTA  METOJ0B
MO3HAHUA, HUCIOJIb3yeMbIX B E€CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIOIb30BATh
MOJTyJaeMbl€ 3HAHUS JUIs aHalIW3a W OOBSICHEHHS SIBIICHUU OKPYKAIOIIETO MUpa H
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NPOUCXOAIINX B HEM M3MEHEHUI, yMEHHs AenaThb 0OOCHOBAHHBIC 3aKJIIOUYEHHUS Ha
OCHOBE HaYYHBIX ()aKTOB U MMEIOUIMXCS JaHHBIX C HENbI0 TMOJTYYECHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH ~ CaMOCTOSITENIbHO ~ HMCMOJb30BaTh XMUMHYECKHE 3HAHHS JJIs
perieHust MpoOJieM B pealIbHBIX KU3HEHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO M UCCIIEJ0BATENbCKOM IeATEIIbHOCTH;

TOTOBHOCTHU U  CIOCOOHOCTH K  HEMNPEpPHIBHOMY  O0pa3oOBaHUIO U
caMo00pa3oBaHUIO0, K AaKTHBHOMY IIOJIYY€HHIO HOBBIX 3HAHMM 1O XUMHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B pasziIu4HbIX chepax NpodhecCuoHaTbHOU

NEATEIIBHOCTH.
METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHUSA ydeOHOTro mpenMera «XUMHS» Ha
YPOBHE CpPEeAHET0 00IIero 00pa3oBaHUs BKIIOYAIOT:

3HAYUMBIC TUISt dbopmMupoBaHus MUPOBO33PEHUS 00yJarommuXxcs
MEXKIUCIUIUITMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC MOHATHS, OTPAXKAIOIIHUE
LEIOCTHOCTh HAy4YHOW KAPTUHBI MHUpa U choenuduKy METOJ0B TO3HAHMS,
UCIIOJIb3yeMbIX B E€CTECTBEHHBIX HayKax (MaTepuisi, BEIIECTBO, JHEPTHUS, SBJICHHE,
nmpolecc, CUCTEMA, HAYYHBIM (PaKT, MPHUHIIMI, TUMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIE0BaHNE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC Yy4ueOHbIC JEUCTBUS (IMO3HABATENIbHBIE, KOMMYHUKATHUBHBIC,
pEryJsTUBHBIE), oOecnieynBarone GopMupoBaHre (PyHKIIMOHAIBHONW TPaMOTHOCTH
U COIMAJIbHON KOMITETEHIIUU 00YJaronuXCsl;

CIIOCOOHOCTh 0OYYAIOIUXCSl UCTIOJIh30BaTh OCBOCHHBIC MEXIUCIMILUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUSI W  yHUBEpPCAJIbHbICE  y4eOHBIC  JICUCTBUA B
ITO3HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.

MeranpenMeTHbIE  PE3yibTaThl OTpPa)XarT OBJAJACHUE YHHUBEPCAJIbHBIMU
y4eOHBIMHU TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSIMHU.

OBaanenue YHHMBepPCaAJIbHbIMH yueOHbIMH NMO3HABATEJIbHBIMHU
AeHCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE TeHCTBHUA:

CaMOCTOSITENIbHO (hOPMYITHPOBATh U aKTyaJIU3UPOBATH POOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

OTNpEeNeNATh e JeATCJIbHOCTH, 3ajaBasi IapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABJICHHBIMHU IEJISIMU;

WCIIOJB30BaTh MPU OCBOEHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISAITh XAPAKTEPHbIE NPU3HAKKW TMOHSITUH M YCTAHABIMBATHL WX B3aWMOCBS3b,
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UCIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHS AJI1 OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUU

BBIOMpATh OCHOBAHUS M KPUTEPUU ISl KIIACCU(PUKAIIMU BEIIECTB U XUMUYECKIX
peaKkuui;

yCTaHaBIUBaTh  IPUUYMHHO-CIEACTBEHHBIE  CBSI3U  MEXAYy  HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCykAcHUs (MHIYKTUBHBIEC, JE€IyKTUBHBIE, IO
AQHAJOrUM), BBIABIATH 3aKOHOMEPHOCTM M MPOTUBOPEUYUS B pPaccMaTpPUBAEMBIX
ABIICHUAX, (POPMYITHPOBATH BHIBOJBI U 3aKIIOUCHUS;

OPUMEHATh B MPOLECCE MO3HAHUS, MCIOJIb3YEMbIE B XUMHUHU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30BbIBATh MOJIENbHbBIE MPEACTABICHUS — XUMHUYECKUN
3HAK (CMMBOJ) 3JIEMEHTA, XUMUYECKasd (opMyIia, ypaBHEHHE XUMHUECKOW pEeaKIuu —
IpU PEIICHHH YYEOHBIX ITO3HABATENIbHBIX M MPAaKTUYECKHUX 3a/ad, MPUMEHSThH
Ha3BaHHbIE MOJEJIbHBIC IIPEACTABIICHUS IS BBIABICHUS XapaKTEPHBIX NPHU3HAKOB
U3y4aeMbIX BEIIECTB U XMMUYECKUX PEAKIUH.

2) 6a3oBbIe HcCIeA0BaTEILCKHIE NeiiCTBUS:

BJIQJIETh OCHOBAaMH METOJOB HAYYHOTO ITO3HAHMSI BEUIECTB U XHUMHUYECKHX
peaKkuui;

(opMyIUpOBATh LIETU U 3a]1a4K UCCIIEOBAHUS, UCIIOIb30BaTh MOCTABICHHbBIE U
CaMOCTOSITENIbHO CPOPMYJTUPOBAHHBIE BOIPOCHI B KaUe€CTBE MHCTPYMEHTA MMO3HAHUS
M OCHOBbl Juisi (OPMHUPOBAHMS THUMNOTE3bl IO TPOBEPKE MNPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJCTh HABBIKAMU CAMOCTOSITEIBHOIO IJIAHUPOBAaHUS M MNPOBEICHUS
YUYEHHYECKUX SKCIEPHMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIONaTh 3a XOJO0M
pouecca, CaMOCTOATEIbHO TIPOTHO3UPOBATH €ro pe3yibTaT, (OpMyJIUpOBATH
000011IeHHs] U BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTAaTOB MCCIEIOBAHUSA,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOM  WCCIIENOBATENCKOW H  TPOEKTHOU
JESITeIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY MOHUCKY
METOJI0B pELICHUs MPAaKTUYECKHX 3a/1ad, NPUMEHEHUIO0 pPa3Ju4YHbIX METO/I0B
MO3HAHUS.

3) paboTa ¢ uHpopmanmeii:

OpUEHTHPOBATbCS B  Pa3IMYHBIX HUCTOYHMKAX uHPopManuu (Hay4yHO-
NOMYJISIpHAs TUTepaTypa XUMUYECKOTO COJEpKaHusl, CIIPaBOYHbIE TOCOOUSI, pECYPCHI
WNurepHera), aHanu3upoBaTh HH(DOpPMALMIO pPA3IUYHBIX BUJIOB U (GoOpM
IPEeICTaBIICHUS, KPUTUYECKHU OLIEHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;
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bopMyIMpoOBaTh 3aMpPOChl U MPUMEHSATH PA3JIMYHBIE METOJbI MPHU TOUCKE U
otoope wuHPOpPMAIlMM, HEOOXOMUMOW IS  BBINIOJHEHUS  Yy4eOHBIX  3ajad
OIIPEJICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCMONb30BaHUS WHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JIUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BRIOUpATh ONTUMANIbHYIO (JOpMY Mpe/icTaBlIeHUs UHPOpMaLIUn
(cxeMbl, TpaduKH, JUarpaMmbl, TAOTUIIBI, PUCYHKHU U JIPYTHE);

MCIIOJIb30BaTh HAYYHBIN S3BIK B KAUYECTBE CPEACTBA MPHU pabOTe C XUMUYECKOU
uH(pOpMalMel: NPUMEHATh MEXKIpeaIMeTHbIe (PHU3MYecCKHe W MaTeMaTUYEeCKHE)
3HAKW U CUMBOJIBI, (hOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M MPEoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CpEACTBA
HaTJISTHOCTH.

OBiageHne yHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU AeHCTBUAMM:

3aJlaBaTh BONPOCHI MO CYIIECTBY OOCYKJAae€MOW TE€MbI B XOJ€ AHaliora W/WiH
IUCKYCCHUHU, BbICKAa3bIBaTh UJIEU, (POPMYIUPOBATH CBOU MPENTIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS MIPEJIOKEHHOM 3a/1a4K;

BBICTYNIaTh C TMIpe3eHTAIMel pe3yJabTaTOB MO3HABATEIBHON EATEIbHOCTH,
MOJIyYE€HHBIX CAMOCTOSTEIHHO WJIM COBMECTHO CO CBEPCTHHKAMH TPH BBHIMOIHEHUU
XUMHUYECKOTO 3KCIIEpUMEHTa, MPAaKTHUYECKON paboThl MO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3aliy yueOHOro npoekTa U (GopMyIupoBaTh BBIBOJBI 110
pe3ynbTaTaM MPOBENEHHBIX HMCCIEAOBAHUN MyTEM COTJIACOBAHUSA TO3MIMA B XOJ€
00CyXeHust 1 0OMEeHa MHEHUSIMU.

OBiaeHne YHUBEPCAJIbHBIMHU PEryJsiTHBHBIMH 1€CTBUSIMM:

CaMOCTOSITENIbHO IUIAHUPOBaThb M OCYLIECTBIIATH CBOIO I103HABATEIbHYIO
NesITeNIbHOCTh, Ompenensst e€ Lead M 3aJaud, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblil  alrOpuUTM  JACUCTBUH  MpHU
BHIMIOJTHEHUH y4eOHBIX H HCCIENOBAaTENbCKUX 3ajad, BbIOMpaTh Hamboee
3¢ (deKTUBHBIA CIMOCOO HX pemeHUuss ¢ YYETOM TMOJIYYeHHs] HOBBIX 3HAHUHA O
BEIIECTBAX U XUMHUUYECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHaIu3a U
CaMOOIICHKH.
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HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

IIpeameTHBIE PE3YNIBTATHI OCBOCHUS Kypca «OpraHnyeckast XUMHUsD> OTPaKaroT:

c(OPMHUPOBAHHOCTh  TIPEACTABICHHA O  XUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHO! KapTHHBI MUpPA, POJIA XMMUU B NO3HAHUU SIBJICHUU TPUPOIBL,
B (OPMHUPOBAHWU MBIIUIEHUS U KYyJbTYpbl JMYHOCTH, €€ (PYHKIMOHAIbHON
IPaMOTHOCTH, HEOOXOJUMOW JIsi peUIeHMs] MPaKTUYECKUX 3a7ad M HKOJIOTMUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBbIO M IPUPOJIHOM CPELIE;

BJIQJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHWUH,  KOTOpas  BKIIIOYAET:
OCHOBOITOJIAralIINe MOHATUS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UYKa
aToMa, MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPHULATEIIBHOCTh, XHMHUYECKas CBS3b,
CTpyKTypHasi ¢opMyna (pa3BEpHyTass M COKpalll€HHas), MOJb, MOJIApHas Macca,
MOJISIDHBIA  OOBEM, YIVIEpOAHBIA CKEJeT, (PYyHKIMOHANbHAs TpyINa, paauka,
M30MEpHsl, U30MEPBI, TOMOJIOTHYECKUI Psiji, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOI U
a30TCOJEpXKAIMe COECNMHEHMS, MOHOMEp, MOJUMEP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE  CO€IUHEHMs); TEOPUM M 3aKOHBl (TE€Oopusi CTPOCHUs
oprannueckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUW S3bIK XUMHHU; MHUPOBO33PEHUYECKUE 3HAHMS,
JeKallue B OCHOBE MOHUMAHMSI IPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(pakTOJIOTHYECKUE CBENEHUS O CBOMCTBAX, COCTaBe, MOJYYEHHH M 0O€30MacHOM
UCIIOJIb30BaHUN BAKHEUIINX OPraHUYECKUX BELIECTB B OBITY M MPaKTUYECKOU
NeSATEIbHOCTH YEJIOBEKa;

c()OPMUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTEpHbIE NPU3HAKH TOHATHA,
yCTaHaBJIMBAaTh MX B3aUMOCBS3b, HMCIOJb30BATH COOTBETCTBYIOIIME MOHATUS MpPH
ONMCAHUM COCTaBa, CTPOCHHUSI U IIPEBPALICHUI OPraHUYECKUX COCANHEHUM;

c(OPMUPOBAHHOCTh YMEHHI HCIIOJIB30BATh XUMHUYECKYIO CHUMBOJIMKY MJIs
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpal€HHON) popMy
OpraHUYeCKUX BEIECTB U YPABHEHUN XUMUYECKHUX PEAKIIMI, U3rOTaBIMBATh MOJEIN
MOJIEKYJI OpPraHWYECKHX BEUIECTB JUIA WJUIFOCTPALMM HMX XHMHYECKOro H
IIPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OPMUPOBAHHOCTh YMEHHUH YCTaHABIMBATh MPUHAMICKHOCTh H3YUEHHBIX
OpraHMYeCKUX BEIIECTB IO MX COCTaBy M CTPOCHHUID K ONpPeneNEHHOMY
KJIaccy/Tpynne coeauHeHud (YrieBOAOPOJbl, KHUCJIOPOJ U  a30TcojepKallue
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEAWHEHMS), JaBaTb WM Ha3BaHUSA IO
cucremaruyeckoit Homenknatype (IUPAC), a Takke NpUBOAUTH TpPUBHAIBHBIC
Ha3BaHUS OTHAEIbHBIX OPraHWYECKUX BELIECTB (PTUJICH, IPONMJIIEH, all€TUIIEH,
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ATUWICHTJUKOIb, TIUUEPUH, (GeHo, (opManbaerus], aleTalbJeruja, MypaBbUHAS
KHCJIOTA, YKCYCHAas KUCJIOTa, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAS KUCIIOTA, TIIIOK034,
dpykTO3a, Kpaxmai, HeIi0103a, TITUIIHH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEACIATh BHABl XHUMHYECKOW CBSI3U B
OpraHUYEeCKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUS MPUMEHSTh TMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa 1 00BbsSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTABa U CTPOCHMUS; 3aKOH COXPAHEHUSI MaCChl BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3UICCKUE
U XUMHUYECKHE CBOWCTBA THUIIMYHBIX MPEACTABUTENIEH pa3IMYHBIX KJIACCOB
OpraHUYeCKUX BEIECTB (METaH, 9TaH, STUJICH, MPOMUJICH, alleTwieH, OyTaauen-1,3,
MeTwiIOyTaaueH-1,3, 6eH30J, METaHOJ, 3TAHOJI, ATUJIICHIJIMKOb, TJIUIEPUH, (HEHOI,
aleTalbJIeTu]l, MypaBbUHAS U YKCYCHasl KUCIJIOTHI, TJIIOKO3a, Kpaxmal, ILeJUIi0Ji03a,
AMUHOYKCYCHAasl KHCJIOTa), WJLTIOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXJYy HUMU
YPABHEHHUSIMUA COOTBETCTBYIOIIUX XUMHUYECKUX PpEAKUUA C HCHOJIB30BAHHEM
CTPYKTYPHBIX (hOPMYIT;

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTePHU30BaTh HWCTOYHUKHU YIJIEBOAOPOIHOTO
ChIpbs (HE(Th, MPUPOIHBIN Ta3, yrojb), CIIOCOObI X MEPEPAOOTKU U MPAKTUYECKOE
IpUMEHEHHUE MPOAYKTOB MepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHHM TPOBOJUTH BBIYUCICHUS 1O XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJM MPOAYKTa
peaKIuu Mo U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEILIECTB
WJTU TIPOJTYKTOB PEAKIIHH );

c(hOpMHUPOBAHHOCTh YMEHUM BIIaJICTh CUCTEMOW 3HAHWM 00 OCHOBHBIX METO/IaX
HAy4YHOr'0 TTO3HAHUS, UCTIOIb3YEMbBIX B XUMUHU MPU U3YYECHUU BEILIECTB U XUMUYECKUX
ABJICHUN (HaOIOIeHNEe, U3MEPEHUE, IKCIEPUMEHT, MOJIETMPOBAHKE), UCIIOIb30BATh
CHUCTEMHbBIC XUMUYECKHUE 3HAHUS JIJISl PUHSITHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHUH COOJIOATh TpaBuia IMOJb30BAHMS XUMHUYECKOU
MOCy/Io W JabopaTOpHBIM O00OpYy/IOBaHHWEM, a TaKXe IMpaBuja OOpalieHus ¢
BCILIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMH I10 BBITIOJHEHHUIO J1A00PAaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh W  BBINONHATH XUMUYECKUN
AKCIEPUMEHT (IIpEBpALEHUS] OPraHUYECKUX BEIIECTB MPU HArPEBAaHUU, MOTYyUYCHHE
ATUJIEHA U U3YYCHUE €r0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMU OPTaHUYECKUX BEIIECTB,
JeHaTypais OCJIKOB MPU HArPeBAaHUM, IBETHBIC PEAKIIMKU OEIKOB) B COOTBETCTBUH C
npaBUIaMHU TEXHUKH 0€30MacHOCTHU MPU OOpaIlleHUH C BEIIECTBAMU U JIA0OPATOPHBIM
000opyI0BaHUEM, TIPENICTABIATh PE3yIbTaThl XUMUYECKOTO JKCIIEPUMEHTA B (opMe
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3aMUCH ypaBHEHHUI COOTBETCTBYIOIIMX peakiuii M (HOopMyIupoBaTh BBIBOABI HA
OCHOBE ATUX PE3YyJIbTATOB;

c(hOPMHUPOBAHHOCTh yYMEHUN KPUTHYECKH aAHAJU3UPOBATH XUMHYECKYIO
uH(pOpMaIlMIO, TONYyYaeMyld M3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOMU
uHopmanmu, aTEepHET U APpYyTrUx);

c(hOpMHPOBAHHOCTh YMEHHUM coOI01aTh IpaBuiia HKOJIOTHYECKHU
IIEJIECOO0PA3HOTO TIOBEACHUS B OBITY M TPYAOBOH JCATEIBHOCTH B IEIAX
COXpPAHEHHUSI CBOErO 3J0POBbSI M OKPYXKaIOIIe NpUpPOAHON Cpelbl, OCO3HABaTh
OTMACHOCTh BO3JICUCTBUS HA JKUBBIE OPTraHU3Mbl OMPEACIEHHBIX OPraHUYECKUX
BeleCTB, MoHUMAas cMmbica mnokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBILICHUS U MIPEAOTBPAILICHUS UX BPEAHOTO BO3ACHCTBYS HA OPTaHU3M YEJIOBEKA;

U1t 00YyYaroIIUXCsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbS: YMEHHUE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METOJaX ITO3HAHUS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CJIENBbIX U CIA0OBUIMIIMX OOYYAIOMIMXCS: YMEHUE HCIOJIb30BaTh
penbedHO-TOUeUHYIO0 cucTeMy oOo3HaueHuit JI. bpaitns mis 3amucu XUMHYECKHUX

dbopmyi.
11 KJIACC

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS Kypca «OO0IIas u HeOpraHuIecKass XUuMHUs
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUH: O  XUMHYECKOM  COCTaBIISIOICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUPA, POJIM XMMHUHU B MO3HAHUU SIBIICHUN TPUPOBI,
B (opMHpOBAaHUM MBIIUICHUST W KYJbTYpPhl JIMYHOCTU, €€ (PYHKIMOHAIBHOU
IrPaAaMOTHOCTH, HEOOXOJMMOM JJIsi PEIICHUS MPaKTHYECKUX 3aJlad M IKOJIOTHYECKH
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 370pPOBBIO U MIPUPOJTHON Cpeie;

BJIAJICHUE  CHUCTEMOM  XMMHYECKMX  3HAaHWM,  KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAralomue MOHATHS (XUMHUYECKH DJIEMEHT, aToM, H30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJIEKYyJia, MOJIb, MOJISIPHBIH O0O0BEM,
BAJICHTHOCTbh, 3JIEKTPOOTPHUIIATEIIBHOCTh, CTENECHb OKHUCJIECHHS, XUMHUYECKas CBS3b
(KoBajieHTHasi, MOHHAs, METa/UIMYECKasi, BOJOPOJIHAS), KPUCTANINUECKAs PEIIETKA,
TAMBl ~ XUMHYECKUX  PEaKUHUM, PacTBOp,  DJIEKTPOJUTHI,  HEIJIECKTPOJIUTHI,
AJIEKTPOJIMTUYECKAs  JAUCCOLUAIMSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHMYECKOM peakIuy, XHMHYECKOE PaBHOBECHUE); TEOPUHM U 3aKOHBI (TEopus
BJICKTPOJUTUYECKON AUCCOIMALMN, Tepruoandeckuil 3akoH [l. 1. MeHneneeBa, 3akoH
COXPaHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHWS M NPEBPALICHUS SHEPTUU IIPU
XUMUYECKUX  pPEaKlMsIX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUM SI3BIK  XHMUH,
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MUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE ITOHUMAHHS IPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJIOrMYECKUE CBEACHHS O CBOMCTBAX,
COCTaBE, MOJIYYCHUH M 0O€30IaCHOM HCIOJIb30BAHWN BAXKHEHIIMX HEOPraHUYECKHX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIIbHOCTH YEJIOBEKA,

c(hOPMHUPOBAHHOCTh YMEHUHN BBISBIATH XapaKTEpHbIE NPHU3HAKU TMOHSTHH,
YCTaHABIIMBaTh WX B3aUMOCBSA3b, HCIIOJb30BATh COOTBETCTBYIOIIHUE IOHATHUS MPH
ONMCAaHUU HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OpPMUPOBAHHOCTh YMEHHI HCIIOJIB30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
cocTtaBlieHUs  (GOpMyNn  BEHIECTB M  YPaBHEHMHA  XUMHUYECKHX  PEaKIIHi,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHHS OTAEIbHBIX
HEOPraHWYECKUX BellecTB (yrapHblid Ta3, YIIEKHUCIbIA Tra3, aMMHuak, TaméHas
M3BECTh, HETAIIEHAs! U3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHUE);

c(OPMHUPOBAHHOCTh YMEHUN OMNPENENATh BAJICHTHOCTh U CTENEHb OKHUCICHUS
XUMUYECKUX DJEMEHTOB B COCJUHEHUSX pPa3JIMYHOIO COCTaBa, BUJ XWMHUYECKON
CBs3U (KOBAJICHTHAsl, HOHHAs, METAJUIMYECKasi, BOJOPOJHAS) B COCAMHEHUSX, THII
KPUCTAJUIMUECKON pEETKM KOHKPETHOIO BellecTBa (ATOMHAs, MOJIEKYJISIpHas,
MOHHAs, METaJUIMYECKas), XapakTep Cpelbl B BOJHBIX pacTBOpax HEOPraHUYECKUX
COCIUHCHMI;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIICKHOCTh HEOPTAHUYECKIX
BEIIECTB MO UX COCTaBy K OMNPENENIEHHOMY KJIAacCy/TpyIilie COeIUHEHUH (MpocTbie
BELIECTBA — METAJUIbl U HEMETAJJIbl, OKCUIbI, OCHOBAaHUS, KUCIOTHI, aM(OTepHbIe
TUIAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUMN PACKPBIBATh CMBICI Mepuoauyeckoro 3akona 1. 1.
MenzeneeBa U JIEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO U
POTHOCTHYECKYIO (PYHKITUU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB
XUMHAYECKUX dJeMeHTOB 1—4 mnepuonoB Ileproamyeckoil CHCTEMBI XHMHYECKHUX
anemeHToB JI. M. MeHnaeneeBa, HUCHONB3ys MOHATHS «S-, P-, O-3JEKTpOHHBIC
opoUTaNIN», «IHEPreTUYECKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKHX D3JIEMEHTOB M HMX COCOUHEHUH M0 MEepHoJaM W TpyIIaM
[Teprnoanueckoi cucTeMbl XUuMHUYECKUX 3yieMeHTOB [. 1. Menneneesa;

c(OPpMUPOBAHHOCTh ~ YMEHUW  XapakTepu3oBaTh  (OMUCHIBATH)  OOIIKE
XUMUYECKME  CBOWCTBA  HEOPraHWYECKHMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEP)KIAATh CYLIECTBOBAHWE TI'E€HETHUYECKOW CBSI3M MEXKIAYy HEOPTaHWYECKHUMHU
BELIECTBAMHU C MTOMOILbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

c(OPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIUPOBATH XHMHUYECKHE PEaKUUU IO
pazMYHBIM MpU3HAKaM (YUCIYy M COCTAaBY pEarupyrolluX BeIIEeCTB, TEIIOBOMY
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ahdexTy peakiuy, U3MEHEHHUIO CTENEHEH OKHCIIEHUS BJIEMEHTOB, OOpPaTUMOCTH
peaKIMM, YYaCTUIO KaTaanu3aTropa);

c(hOPMHUPOBAHHOCTh YMEHHUH COCTABJISITh YPaBHEHUS PEAKIHA pPa3IMIHBIX
THUIIOB, TIOJIHBIE M COKpAIIEHHBIC YPaBHEHUS PEAKIMi MOHHOTO OOMEHA, yUHUTHIBAS
YCIIOBUS, IIPU KOTOPBIX 3TU PEAKIIUU UAYT O KOHIIA,;

c(OPMUPOBAHHOCTh ~ YMEHUW  MTPOBOJUTH  PEaKUUU, MOATBEPKIAIONINE
KaueCTBEHHBI COCTaB pAa3JIMYHBIX HEOPTraHUYECKUX BEIIECTB, paclo3HaBATh
OTBITHBIM IMYyTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX HEOPraHUYECKUX
BEILECTB;

c(OPMHUPOBAHHOCTh ~ YMEHHMM  pacKphIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIHHBIX PEAKIMM TMOCPEICTBOM COCTABJICHUSI IJIEKTPOHHOIO OaliaHca
ITUX PEaKLINN;

c(hOpPMUPOBAHHOCTh YMEHUUN OOBSCHSITH 3aBUCUMOCTb CKOPOCTH XUMHYECKOU
pPEaKIMK OT Pa3IMYHBIX (AKTOPOB; XapaKTEP CMEIICHUSI XUMHUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHEITHEro Bo3aeicTus (npunnun Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUW  XapaKTEPU30BaTh XUMUYECKUE MPOIECCHI,
JeXallhie B OCHOBE IPOMBIIUICHHOTO TOJYyYEHHsI CEpHOM KHUCIOThI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTH TMPEJACTABICHUN 00 OOIMX HAyYHBIX MPUHIMNAX MU
AKOJIOTUYECKUX MPOOJIeMaX XMMHUYECKOTO MPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUU TMPOBOAUTH BBIYHCICHUS C UCIOJb30BAHUEM
MOHSITUSL «MACCOBAsl IOJISl BEIIECTBA B PACTBOPE», 00ObEMHBIX OTHOIICHUI Ta30B MpU
XUMUYECKUX PEaKIUsIX, MacChl BeIIECTBA WU O00BEMA Tra30B MO HU3BECTHOMY
KOJIMYECTBY BEILECTBA, MAacce€ WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIHMU
BEIIECTB, TEIUIOBOTO 3(PdeKTa peaklnuu Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOJATh TMpaBWIa MOJb30BAHUS XUMHUYECKOU
MOCyZIOl U J1TabopaTOpHBIM OOOPYJIOBAaHMEM, a TakKe IpaBWiia OOpaIlleHHUs C
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIMSIMU IO BBITIOJHEHUIO JaOOpPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBIIONHATH XUMUYECKUN
AKCIIEpUMEHT (pa3joKE€HHE MEpPOKCHIAa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
onpeeneHre cpeibl paCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHIAMKATOPA,
BIUSIHUE PA3IMYHBIX (HAaKTOPOB HA CKOPOCTh XUMHUYECKON pEaKIH, pPeaKiuu
MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peakiuu Ha Ccyiabdar-, kapOOHAT- U XIIOPUI-
AQHUOHBI, HA KAaTUOH aMMOHUSI, PEIICHHE JKCICPUMEHTAIbHBIX 3aJad IO TeMaMm
«Metamnbs» u «Hemeramib») B COOTBETCTBUM € MPABHIIAMH TEXHUKUA 0€30MacHOCTU
npu oOpalieHUuu ¢ BelleCTBaMU M JabOpaTOpHBIM 000PYIOBaHUEM, MPEICTABISAThH
pe3ynbTaThl ~XMMHYECKOTO JKCIIEpUMEHTa B  ¢GopMe 3aluCH  ypaBHCHHM
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COOTBETCTBYIOIIIMX peakiuii ©u  (QopMyaupoBaTh BHIBOJALI Ha OCHOBE JTHX
pe3yJIbTaTOB;

c(hOPMHUPOBAHHOCTh yYMEHUN KPUTHYECKH aAHAJIU3UPOBATH XUMHYECKYIO
uH(pOpMaIlMIO, TONYyYaeMyld M3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOMU
KOMMYHHKaIUK, HTEpHET U ApyTrux);

c(hOpMHUPOBAHHOCTH YMEHUU cobJro1aTh npaBuia AKOJIOTUYECKHU
IIEJIECO00PA3HOTO TIOBEACHUS B OBITY HW TPYAOBOM JEATEIBHOCTH B IEJAX
COXpPAHEHHUSI CBOErO 3J0POBbSI M OKPYXKaIOIIe NpUpPOAHON Cpelbl, OCO3HABaTh
OTMACHOCTh BO3JICHCTBUSI HAa KUBBIC OPraHU3Mbl OMPEACIIEHHBIX BEIIECTB, TOHUMAS
cmpic  mokazatenss [IJIK, mosicHATe Ha mnpuMepax crmocoObl YMEHBIIEHUS U
NpEeAOTBPAILCHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

U1t 00YyYaroIIUXCsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbS: YMEHHUE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METOJaX ITO3HAHUS BEIIECTB H
XUMHWYECKUX SIBJICHUN;

JUISL  CJIENBbIX U CIA0OBUIMIIMX OOYYAIOMIMXCS: YMEHUE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaitns mis 3amucu XUMHYECKHUX

dbopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIEKTPOHHbBIE

HaumeHoBaHue

Ne (uudposbie)
pa3aeyioB U TeM Konrposbusie IIpaxkrunyeckue

n/n Bcero o0pa3oBaTte/ibHbIE
NporpaMmMsbI padoThI padoThI

pecypchl

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH
[Ipenmer
OpraHnu4ecKou
xumun. Teopus

11 CTPOCHUS 3
OpPraHUYECKUX
COeMHEHM A.
M. bytneposa

Wroro mo pazneny 3

Pa3znea 2. YrieBoaopoasl

[Ipenenbuble
2.1 YTJIEBOJIOPOIBI — 2
AITKaHBI
Henpenensnabie
YTJI€BOJIOPO/BIL:
2.2 aJIKCHEI, 6 1
aJIKaJICHBI,
QITKUHBI

Apomarndeckue
YTJIEBOIOPOIBI

2.3

IIpuponusie

HUCTOYHUKHU
2.4 3 1

YII€BOJIOPOAOB U

ux nepepadoTka
Hroro mo paszneny 13

Pazpnen 3. Kuciopoacoaep:xamue opranniecKkue coeAUHeHUs

3.1 Crmptel. DeHou 3
ANbOETUIEL.

3.9 KapGoHnogsie 7 1
KHACJIOTHI.

CnoxxHbIe A(UPBI
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3.3 VYrneBojbl

Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kain

AMUHEL
4.1 AMWHOKHCIIOTEL.
beaxu

Hroro no pazneny

HE OPraHU4Y€CKHUE COCANHCHUA

3

Pasznes 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

IInacTmaccsl.
5.1 Kayuyku. 2
Bonokna
Wroro mo pazneny 2
OBIIEE
KOJIMYECTBO HACOB 34 2

I10 ITPOIT'PAMME
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11 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue

Ne (uudpossbie)
pa3/e/ioB U TeM KonTpoabubie IIpakTuueckue

n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbI padoThI padoTbI

pecypcsl

Pa3znea 1. TeopeTudeckue 0CHOBbI XUMHH

Crpoenue
aTOMOB.
[Tepuonnueckuii
3aKOH B
1.1 [Tepuoanueckas 3
cucremMa
XUMHUYECKUX
anemenToB 1. U.
MemneneeBa

Crpoenue
BEIIIECTBA.
MHoroo6pasue
BEIIIECTB

1.2

13 XUMHYECKHUE 5 1 1
peakuuu

Wroro mo pazneny 13

Pa3nea 2. Heoprann4yeckasi xumust

2.1 Merasl 6 1
2.2 Hemeramsl 9 1
CBs3b
53 HEOPTaHHYECKUX )
Y OPTaHHYECKUX
BEILECTB
Hroro no pazneny 17

Paznen 3. XumMud 4 JKN3HL

3.1 XWUMUS U )KU3Hb 4
Uroro no pazaeny 4
OBIIEE
KOJIMYECTBO YACOB 34 2 3

I10 ITPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE

OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



