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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma MmO XUMHUM Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanuny, TpedOBaHUN K pe3yilbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHON MPOrpaMMbl CPEIHETO 00I1Iero oOpa3oBaHUs
(®OIT  COO), npeacraBiaeHHbIX B  DeaepaqbHOM  rOCYAAapPCTBEHHOM
oOpazoBarenpbHoM cTtangapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
yuyeOHOro mpeaMera «XuMHUs» B 00pazoBaTelbHBIX OpraHuzamusx Poccuiickoii
denepanuu, pealu3ylOIMX OCHOBHBIE 00pa3oBaTENIbHBIE MPOrPaMMBI, H
OCHOBHBIX mMoJIokKeHU «CTpaTeruu pa3BUTUS BoclnuTaHusi B Poccuiickoit
O®eneparuun Ha nepuog a0 2025 roma» (Pacnopsixkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKEe MPOrpaMMbl MO XMMHH, K OIMpPEIEICHUIO
oOmielt crpaTeru 00y4eHus, BOCIIUTAHUS U Pa3BUTHs 00YYaIOIUXCSl CPECTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIN
koHuentyaiasHbie MnojiokeHus ®I'OC COO o B3auMOOOYCIOBICEHHOCTH IICJICH,
COJICp)KaHMsI, pPe3yJabTaTOB OOy4YeHHS W TpeOOBaHWN K YPOBHIO IOATOTOBKHU
BBITTYCKHHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHU3alluM, SBISETCS HEOTHEMJIEMOM 4YacThlo HUX
oOpa3zoBaHHOCTH. OHO CIYKHUT 3aBEpIIAIONIUM JTAaloM peaju3allid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYITUX
I[EJIOCTHOM CHUCTEME XHUMHUYECKOro 00pa3oBaHMs. OTH 1IEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUST MUPOBO33PEHUS U OOIIEH KyJIbTYpPhI
YeJIOBEeKa, a TakKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0pOBBI0 W TPUPOAHOWU cpeme. Peammsyercs XuMmMu4deckoe oOpa3oBaHUE
0o0y4JaromMXcs Ha YpPOBHE CpPEAHEro oOIIero oopa3zoBaHusl CPEACTBAMU Y4EOHOIO
npeamMera «XuMHS», COJEPKAHUE M TMOCTPOEHUE KOTOPOIro OMpEAECHbl B
MporpaMMe MO XUMHUHM C Y4€TOM CHenu(PuKA HAyKu XUMUU, e€ 3HAYeHUs B
MO3HAHUU MPUPOABI U B MATEPUATBLHON KU3HU OOIIECTBA, a TaKXe C YYETOM
o0IUX I1eNled W TMPUHIMUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeiHero oo1iero oopaszoBanus B Poccuiickoit denepanuu.

XuUMHUS Kak 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIpaeT OCOOYyI0 POJib B
COBPEMEHHOM IMBUJIM3ALMH, B CO3IaHUU HOBOM 0a3bl MaTepHalbHOW KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALUOHATBHOIO HAYYHOTO MBIIIICHHUS,
B CO3/[aHUE IIEJIOCTHOT'O MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPONBI U YEJIOBEKa, KOTOopoe (opmMupyercs B XMMHUM Ha OCHOBE MOHUMAHUS
BEIIIECTBEHHOTO COCTaBa OKPYXAIOIIETO0 MUPA, OCO3HAHUSI B3aUMOCBS3U MEXKIY
CTPOCHHUEM BEIIECTB, MX CBOMCTBAMU M BO3MOXKHBIMU 00JIACTSIMU TTPUMEHEHHS.



TecHO B3aMMOZIEHCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYPbI, HEOOXOANUMBIM YCIIOBUEM YCIIELITHOTO
Tpyda M SKM3HU KaxJIoro wieHa oOmectBa. CoBpeMeHHass XUMHUs KaK Hayka
CO3MJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMHA HalpaBJICHA HA pEIICHHE
rJI0O0ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — ChIPbEBOM,
AHEPreTUYECKOM, MUIIEBON, IKOJIOTMYECKOM 0€30MaCHOCTH M OXPaHbI 3/T0POBBS.

B coorBercTBUM ¢ OOmIMMHU LENIMH M TIPUHLUIAMU CPEIHEro OOIIEro
oOpasoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3yU€HUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM JJIsi  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIKOYEHUS B JKM3Hb COLMYyMa, MPOJOJIKEHUS
00pa30BaHus B Pa3IMUHbIX 001ACTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocTaBisiomuMu  NpeAMeTa «XUMHS»  SABISIOTCS  0a30Bble  KYpChl —
«Oprannyeckas xumusi» U «OOmas M HeOpraHWYeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBISIIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUMW MO HEOPTaHUYECKON XMMHU (C BKIIOYEHHUEM 3HAHWM U3 O0IIeH XUMUN) U
OpraHn4yeckor XuMuu. POpMHUPOBAHME JTAHHOM CUCTEMBI 3HAHUU IPU HU3yYEHUH
npeaMeTa O0ecleynBaeT BO3MOXKHOCTb PACCMOTPEHHUST BCErO MHOrooOpasus
BEIECTB HA OCHOBE OOIMX MOHSITHI, 3aKOHOB Y TEOPHI1 XUMHH.

Crpykrypa conmepkaHust KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckass XuMmus» c(HOpPMUPOBAHA B MPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOTO TMOAXO/Aa K H3YYEHHIO Y4YeOHOro wmarepuana u 0OyCIIOBJIEHa
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUM  HA  ONpeAeNEHHBIX
TEOPETHUYECKMX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHHU BEIIECTBA
paccMaTpUBalOTCs Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOCHHUS OpPraHUYECKHUX
COCIMHEHUN, a TaKXKE€ Ha YPOBHE CTEPEOXMMHMUYECKHX U  DJIEKTPOHHBIX
OpeACTaBlIeHU O cTpoeHuu BemecTB. C(CBeneHuss 00 U3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCA B PAa3BUTHU — OT YTJIEBOJAOPOJOB 10 CIOXKHBIX OMOJIOTUYECKU
AKTUBHBIX COEAMHEHUN. B Kypce OpraHM4eckod XHMUU TOJYyYarOT PA3BUTHE
copMUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs MEpPBOHAYANIbHBIC
MPEJICTABIICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUSI, O XUMHUECKOU PEAKIUU.

[Ton HOBBIM yrioM 3peHHs B MpeaMere «XUMHs» 0a30BOr0 ypPOBHS
paccMaTpuBaeTCs HM3YyYEHHBII Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHuUs
TEOPETUYECKU Marepuan M (PAKTOJOTMYECKHE CBEICHHS O BEUIECTBAX H
XMMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMUS» OOY4YaIOIIMMCS MPEAOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOANYECKOr0 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTMYECKUX TMO3UIIMM,



ryoke TOHSITh MCTOPUYECKOE H3MEHEeHHWE (YHKIMM 3TOro 3akoHa — OT
obo0aromel 10 OOBICHSIONMIEH B IPOrHO3UPYIOIESH.

Ennnas cucrema 3HaHMM O BAKHEHIIHMX BEHIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUHU, A TAKKE O XMUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TMpOTEeKaHus JonoiHsercs B Kypcax 10 m 11 xkmaccos
AJIEMEHTaMU COJIEp)KaHUs, WMEIOIIMMHU KYJIbTYPOJIOTHYECKUNH U MPUKIATHOM
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHMMAHMIO B3aWMOCBSI3U XHUMHUHU C
JIPYTUMHU HAyKaMH, PacKphIBAIOT €€ pojb B IMO3HABATEIBHOW M TPAKTHYCCKOM
JIESITETIbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAKEHUS K TMPOIIECCY
TBOPYECTBA B 00JIACTH TCOPUH WU MPAKTHUYCCKUX MPHIIOKCHUN XUMUHU, TIOMOTAIOT
BBINTYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYUMBIX
mpo0ieMax, CBS3aHHBIX C XMUMHEH, KPUTHYECKH OCMBICIMBATh WH(POPMAIUIO H
OpUMEHSATh €€ i1 TONOJHEHUs 3HAHWM, pEeIIeHUs WHTEUICKTYalbHbIX MU
AKCIIEPUMEHTAJILHBIX UCCIIEIOBATEILCKUX 33/1ad. B 1emom comepxanue yaeOHOTo
npenMera  «XUMHUS»  JTaHHOTO  YpOBHSA  W3Y4YEHUS  OPUEHTHUPOBAHO  Ha
dbopMupoBaHUE y 00YJaIONTUXCS MHUPOBO33PEHYCCKON OCHOBBI IS TTOHUMAaHUS
bunocopcknx wuaeH, TakKMX Kak: MaTepUATbHOE EIUHCTBO HEOPraHWMYECKOTO M
OpPraHMYEeCcKOro MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIECTB HX COCTaBOM U
CTPOCHHEM, TI03HABAEMOCTh NIPHPOAHBIX SBJICHUN TYTEM OKCIEpPHUMEHTa W
pelIeHUs] TMPOTUBOPEUYMI MEXIy HOBBIMH (aKTaMu H  TEOPETHUYECKUMU
MPEIMOCHITKAMH, OCO3HAHUE POJIM XMMHUH B PEIICHUH YKOJOTHUECKUX MpoOIeM, a
TaK)ke MpoosieM COEPEKEHHS YPHEPTETHUECKUX PECYPCOB, ChIPhs, CO3aHMS HOBBIX
TEXHOJIOTHN U MaTEpPHasoB.

B nmuane pemieHus 3agad  BOCIIUTAHUS, Pa3BUTHS W CONHATM3AINH
O0ydJarmuXcs MPUHATHIE MPOTPaMMON IO XUMHUU TMOJXOABl K OIpPEneeHUI0
COJICP)KaHMsI M TIOCTPOSHHUS TIpeIMeTa TPEAyCMaTpUBalOT  (OPMUPOBAHHE
YHUBEPCAIbHBIX  Y4EOHBIX JICUCTBHM, WMEIONMX 0a30BO€ 3HAYCHUE JUIS
pa3IMYHBIX BHJIOB JEATEIHLHOCTH: PEIICHHS Mpo0JeM, TOWCKa, aHalu3a W
00paboTKu uHGOPMAIMU, HEOOXOIUMBIX JIJISi PUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIENOBATEIbCKON ACSITENhHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MO3HAHUU
XUMUH.

B mnpakTuke mpernogaBaHus XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIIETro
o0pa3oBaHus, TaK U Ha YPOBHE CPEIHETO 0OIIero 00pa3oBaHus, IIPH ONPEACIICHUH
COJICP)KATENIbHOM XapaKTePUCTUKU 1IeJIel HM3ydeHUs TMpeaMeTa HarpaBlIeHUEM
MEPBOCTEIICHHON 3HAYMMOCTH TPAIUIIMOHHO MPU3HAETCS (HOPMHUPOBAHHWE OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATENBHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMITOHEHTOB MHPOBOH KymbTyphl. C
METOIMYECKONW TOUYKH 3PEHHS TAKOW IMOAXOJ K OMPEICIICHUIO IeNeld W3YICHUS
IpeIMETa SBIISICTCS BIIOJHE ONPaBIAHHBIM.



CoriacHO MaHHOW TOYKE 3pPEHUsSl TJIaBHBIMM LEISIMH W3Y4YEHUs IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBsIIOTCA:

e (¢opMHpOBaHME CHUCTEMbl XHMHUYECKMX 3HAHUM Kak  BakHeHIen
COCTaBIIIIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH
JIeKAT KIIFOYEBbIE TOHSATHS, (PyHIAMEHTaJbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE sI3bIKa HAYKH, YCBOEGHHE W NOHMMAaHUE CYHIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOI0 XapakTepa, O3HAKOMJICHHE C UCTOpHUEH
WX Pa3BUTUS U CTAHOBJICHUS;

e (opmupoBaHre U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pPEaKLMi, HEOOXOIUMBIX Ui TPHUOOpPETEHUS
YMEHUW OPUEHTUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SBJICHUMH,
MMEIOIIHNX MECTO B PUPOJE, B IPAKTUUECKON U MOBCETHEBHOW KU3HH;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITEIILHOCTH, CBA3aHHBIX C HAOIIOCHUEM U
OOBSICHEHHMEM XHUMHYECKOTO JKCIEPUMEHTa, COOJIOJEHUEM  IpaBHII
0e30MmacHoro ooparieHus ¢ BEIECTBAMHU.

Hapsiny ¢ 3Tum, comepkarenbHas XapakTEpUCTHKA LENel U 3a71a4 U3y4eHUs
MpeIMETa B MPOrpaMMe [0 XMMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH
C HOBBIMHU IPUOPUTETAMHU B CUCTEME CpeHEro obiero oopasoanus. Ceroans B
MpEenoJaBaHud XUMHUH B  OoOJblIEd  CTENeHW OTAAETCA  NPEANOYTEHHE
PAKTUYECKOM KOMIIOHEHTE COJIepKaHUs OOYyYeHMs, OPUEHTHUPOBAHHOW Ha
NOJITOTOBKY BBITYCKHUKA 00I1€00pa30BaTeIbHON OpraHu3alliy, BIIAJICIOIIET0 HE
HAaOOpOM 3HaHWM, a (PYHKIIMOHAIBLHOM TPaAaMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSAMHU AKTUBHOTO TMOJYYEHUS 3HAHWU U MPUMEHEHHS] X B PEaibHOW >KU3HU
JUTSL pEIIEeHUS] TPAKTUYECKUX 3a/1a4.

B cB3u ¢ 3TUM nOpu U3YYEHUH NpeaMera «XUMUs» JTOMHUHUPYIOIee
3HaYEHUE MPUOOPETAIOT TaKKe LEIH U 331a4, Kak:

ajanTanus 00yJarouuxcsi K yCJIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(GopMUpOBaHUE  MHTEJUIEKTYalbHO  PAa3BUTOW  JUYHOCTH, TOTOBOH K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY HMPHUHSATHUIO TPAMOTHBIX
pelieHui B KOHKPETHBIX JKM3HEHHBIX CUTYalMX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

dopmupoBanue |y OOyJarOmMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIMI), HMMEIOUIMX YHUBEpPCAJIbHOE 3HAYEHUE U PA3IAYHBIX BHUJIOB
JIESITENbHOCTHU: peIlleHUs NpoOsieM, TTOUCKa, aHalmu3a U 00paboTKu HHQOpMAIUH,
HEOOXOIUMBIX JUIsI TPHUOOPETEHUs] ONbITa MAESITEIbHOCTH, KOTOpas 3aHUMaeT
BAXXHOE MECTO B I[IO3HAHWHM XHMHUH, a TaKXKe IS OLEHKA C TMO3UIUN
AKOJIOTMYECKOM O€30MaCHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHUYECKHX
IPOLIECCOB HA OPraHU3M YeJIOBEKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TMO3HABATEIbHBIX MHTEPECOB, HMHTEIUVICKTYAJIbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00yUarOIIUXCS: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIC
3HaHUS 10 XUMHUH B COOTBETCTBHUHU C KU3HEHHBIMHU NMOTPEOHOCTSIMU, UCTIOIH30BATh
COBpEMEHHbIE MH(DPOPMALIMOHHBIE TEXHOJIOTUH JUJIsl IOUCKA M aHaInM3a y4eOHOM u
HAyYHO-TIOMYJIAPHON HH(POPMALINY XUMHUECKOTO COACPKAHMUS,

(dbopMupoBaHue U pa3BUTHE Y O0YUAIOIINXCSA AaCCOLIMATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HA0JII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, TPU ITUIAHUPOBAHWHM W TIPOBEACHHH XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydamommxcs YOexIAEHHOCTH B T'yMaHUCTHYECKOU
HaNpaBJICHHOCTH XMMHH, €€ BaXHOW pOJIM B PELICHUHU INIOOATBHBIX MpoOseM
PaLMOHAIIBLHOTO MPUPOIOMNOIb30BAHUS, TIOMIOJIHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs] MPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OEpex HOTro
OTHOILICHUSI K TPUPOJE U CBOEMY 3I0POBbIO, a TAaKKE MPHUOOPETEHUS OIbITa
UCIIOJIb30BAHUS TOJYYEHHBIX 3HAHUW Il MPUHATUS TPAMOTHBIX pEIICHUN B
CUTYAIUSIX, CBA3aHHBIX C XUMHUUECKUMH SIBIICHUSIMU.

B yue6HOM mmaHe cpemHero oOImIero 00pa3oBaHUA MPEAMET «XUMHSD)
0a30BOro ypoBHs BXOJAMUT B COCTaB IpeaMeTHOW o0iacTu «EcTecTBEHHO-HAYYHbIE
MIPEIMETBD».

OO1ee ynco yacoB, OTBEAEHHBIX IS U3YUEHUSI XUMUU, HA 0a30BOM ypOBHE
cpenHero obmiero oopasoBanus, coctapiser 68 vacos: B 10 kiacce — 34 yaca (1
yac B Heneno), B 11 kmacce — 34 gaca (1 gac B Henenio).



COJEPXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHHU

[Ipenmer opraHM4ecKoil XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
NOJIyYCHHH HOBBIX BEIIECTB M MaTepUajoB. Teopus CTPOEHUS OpPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE TTOJIOKEeHUSI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeckux BemecTB. ['omonorus, wu3zomepus. XuUMHYECKas CBA3b B
OpPraHUYECKUX COCTUHEHUSAX — OIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenue o kiaaccuukay opraHudeckux BemiecTB. HomeHkmarypa
OPraHMYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE Ha3BaHUS
BAKHEUIIINX MMPEICTABUTENIEH KIACCOB OPTaHUYECKUX BEILIECTB.

OKCHEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M HUX IPEBPALLECHUIA:
O3HaKOMJICHHE C 00pas3llaMu OpraHMYECKHUX BEIIECTB W MaTepUallaMH Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJI OPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
OIMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IPEBPALLIECHUIO OPraHUYECKHUX BEILECTB
[IpY HarpeBaHuH (IJIaBJI€HHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUU psia. MeraH W 3TaH —
OpOCTEHIINE MPEACTABUTENN aJKaHOB: (PU3MYECKMEe M XUMHYECKHE CBOMCTBA
(peakuuu 3aMelIEHUS W TOpPEHUs), HAXOXKJAECHHWE B TNPUPOJE, IMOJIyueHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUNA psAll. DTHIEH U MPOMUIIEH —
OpOCTEUIINE MPEACTABUTENN aJKEHOB: (HU3MYECKHEe M XUMHYECKHE CBOWCTBA
(peakuuu TUJIPUPOBAHUS, TaJOTEHUPOBAHUS, THUApPATAIMU, OKUCICHUS U
MOJINMEPU3ALINH ), TOTYYEHHE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 um mermwnOyragueH-1,3: cTpoeHHe, BaKHEUITHE
XUMUYECKHUE CBOMCTBA (peakuus nonumepusanuu). [lomydueHne CHHTETHYECKOTO
Kay4dyKa U pe3HHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHUS, TOMOJIOTHUECKUH psijl. ALleTUIICH
— TMPOCTEHIINN TpEACTaBUTENb AQIKUHOB: COCTaB, CTpOEHHE, (U3NYECKUEe U
XMMHUYECKHE CBOWCTBA (pEakUMU TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUApPATAIIH,
TOpPEHHUs ), OJTYyYEHUE U IPUMEHEHHUE.

Apensbl. bensoi: cocraB, cTpoeHue, (pU3NUYECKHE W XMUMHUYECKHE CBOKCTBA
(peakuuy raJIor€HUPOBaHUS M HUTPOBAHMS), NIOJydEHHUE U NIpUMEHEHUE. Tonyon:
cocmaes, cmpoeHue, uauueckue U  XuMmuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANHUSL U HUMPOBAHUS), NONYYeHue U npumeHenue. TOKCUUHOCTD



apeHoB. ['eHeTnyeckasi CBs3b MEXKAY YIIEBOAOPOAAMH, TMPUHAICKAIUMU K
pa3IMYHBIM KJIaCCaM.

[IpupoaHbIE HWCTOYHMKH YIIIEBOAOPOAOB. [IpuponHbIi Ta3 W NOMYTHBIE
HedTsaHble ra3pl. Hedtes u e€ mpoucxoxkiaenue. CrocoObl nepepadoTKu HEPTH:
MEPeroHka, KPEKWHT (TEPMHUUYECKUN, KaTATUTUYECKUH), mupomu3. [IpomykTsi
nepepaboTku HedTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yroJib ¥ MPOJYKTHI €ro NepepadoTKH.

OKCTIepUMEHTAIIbHBIE METOABl H3YYEHHs BEIIECTB M MX MPEBpaIlCHUN:
O3HAKOMJICHHE C O00pa3llaMM IUIacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hepts» u  «Yrompy», MOAETUPOBAHHE  MOJEKYJ  YIJIEBOJOPOIOB U
raJIoreHONPOU3BOIHBIX, ITPOBECHIE NPAKTUYECKON PabOoThI: MOJIYyYEeHHUE FTHIICHA

Y U3y4YEHHE €T0 CBOMCTB.

Pacuérurle 3amaumn.

Beraucnennss mo ypaBHEHHUIO XUMHYECKOM peakmuu (Macchl, 00BEMa,
KOJIMYECTBA MUCXOJHOI'0 BEIIECTBA WJIM MPOJIYKTA PEAKIIMU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOYKTOB PEAKIUH).

Kucisiopoacoaepskaiue opranmuyeckue coelMHEeHUs

IIpenenbHble OOHOATOMHBIE CHOUPTHL. METaHOI W 3TAaHOJ: CTPOCHUE,
bu3nyeckue M XHUMHUYECKHE CBOMCTBa (peakiMu C aKTUBHBIMU METaJIaMH,
raJIoreHOBOJOPO/IaMH, TOpEHHE), TMpPUMEHEHHE. BoJOpolHbIE CBA3M MEXKIY
MOJIEKYJIAMU CIIUPTOB. J[eHCTBME METaHOJIa U ATAHOJIA Ha OPraHU3M YEJIOBEKA.

MHOroaroMHbl€  CHHUPTHI. DTHICHIJUKOIbL W  TJIMIEPUH: CTPOEHUE,
dusznueckne W XUMHYECKHE CBOMCTBAa (B3aUMOJEWUCTBHE CO IICTIOYHBIMH
MeTaJUlaMH, KaueCTBEHHAas pPeaKids Ha MHOTOATOMHbIC crUpThl). [lelicTBue Ha
OpraHu3sM 4enoBeka. [ [puMeHeHne riminepruHa u 3TUICHTJIMKOJIS.

deHos: CTPOGHHE MOJIEKY/bl, (U3UYECKHME W XHUMHYECKHE CBOMCTBA.
Tokcuunocts denona. [lpumenenue denomna.

Anpnerunibl U kemouvl. DopMmanbpaeruj, aneTalbAETul:  CTPOCHHUE,
dusznueckre U XUMHUYECKHE CBOMCTBA (PEaKIMM OKUCIEHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIINN), IOJyYCHHE U TPUMEHEHHE.

OnHOOCHOBHBIE —TpeAeNiIbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasl KHUCJIOTHI: CTPOCHHE, (PU3MYECKUEe W XMMHUYECKHUE CBOMCTBA (CBOMCTBA,
oOmue /I Kiacca KUCIIOT, PeakIus dTepudrKaIim), MOTyIeHIE U TPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAsI KUCJIOTHI KaK MPEACTABUTEIN BBICIINX KapOOHOBBIX
KHUCJIOT. Mblj1a Kak COJIM BBICHIUX KapOOHOBBIX KUCJIOT, MX MOIOIIIEE ICHCTBUE.

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



VYrneBoasl: cocTaB, KiaccupUKauus ~ YrieBojaoB  (MOHO-, JU- U
nosimcaxapu/ipl). ['moko3a — MpocTeduii MOHOCaxapu: OCOOCHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKUE W XHMHYECKHE CBOWCTBa (B3aUMOIEHCTBUE C
ruapokcuoMm Mmeau(Il), oxuciaenne aMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHUE TIIOKO3bl), HaXOXKJIEHUE B TPUPOJE, MPUMEHEHUE,
ouonornueckas poib. ®orocunte3. GpykTo3a Kak U30Mep TIHOKO3bI.

Kpaxman u nemirono3a Kak MpUpoaHbie ToJuMepsl. CTpoeHHe Kpaxmaia U
nesuTrono3bl.  du3uveckne W XMMHYECKHE CBOMCTBAa Kpaxmana (THIpONu3,
KaueCTBEHHAs PEAKIIUsI C HOJIOM).

DKCNEpUMCHTAIbHBIE METOABl HM3YyUCHHS BEIISCTB M WX IPEBPAIICHUIA:
poBeJieHNEe, HAOIO/IEHNEe W OIMMCaHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOpPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIUH OJHOATOMHBIX CIUPTOB (OKHUCIICHHUE STaHOJIA
okcusiom Mmenu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBHE TIJIMIIEpUHA C
rugpokcugom meau(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PAaCTBOPOM OKCH/JIA
cepedpa(l) u ruapoxkcuaom wmemu(ll), B3zaumoneicTBHE Kpaxmaia € HOJOM),
MIPOBEJIEHNE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOW KUCIIOTHI.

Pacuérnsle 3amaun.

Boluucienuss 1mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOMHOTO BEIIECTBA WMJIM MPOAYKTAa PEaKIMH 1O M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINH).

A3oTcoaepKalme OpraHuuecKue COeTNHEHUSI.

AMMHOKHUCIIOTHI Kak am(OTepHbIe opraHnyeckue coeanHeHus. dOusnyeckue
U XUMHUYECKHUE CBOWCTBA aMHHOKHUCIIOT (Ha MpUMepe TauiuHa). buonorumdeckoe
3HaYeHNEe aMUHOKUCIOT. [lenTuapl.

benku kak mpUpOJHBIE BBHICOKOMOJEKYJISIpHBbIC coeauHeHus. [lepBuunas,
BTOpUYHAs W TPETHYHAS CTPYKTypa OCIKOB. XHWMHUYECKHE CBOHCTBa OEIKOB:
TUAPOIIN3, IEHATYPAIINsl, KAYECTBEHHBIC PEaKIIUU Ha OENKH.

DOKCIepUMEHTAILHBIE METOAbl HM3YyUEHHUS BEIIECTB M WX IMPEBPAIICHUA:
HaAOJII0/ICHHE U ONMCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATYpalUs OEJIKOB MpU
HarpeBaHWH, IBETHBIC PEAKITUU OCIIKOB.

BbicokomoJieKyIsipHbIE COeIUHEeHUs

OCHOBHBIC TIOHSITHS XUMHUU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AINH, CPEIHSSI MOJICKYIspHAsT
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCJUHEHUN —
MOJTUMEPU3ALINS U TTOTUKOHICHCAITHSI.

OKCIEepUMEHTAIbHBIE METOAbl HM3YUEHHsI BEUIECTB M HUX MPEBPAILCHUIA:
O3HAKOMJICHHE ¢ 00pasliaMy MPHUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBA3U.



Peanmm3anmsi MeXTpeMETHBIX CBSA3CH NPU U3y4YECHUN OPTraHMYECKONH XUMUU B
10 kmacce OCYIIECTBIISICTCS 4epe3 HCIOJb30BaHHE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TOHATHHA, TaK W TIOHATHH, SIBISTFOIIUXCS CHUCTEMHBIMHU IS OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAYIHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOpHsl, aHAJIM3, CHHTE3, KjacCU(UKAIUs, EPUOJUIHOCTh, HAOIIOACHHE,
U3MepeHne, IKCIIEPUMEHT, MOJICTTUPOBAHUE.

®dwuszuka: MaTepusi, DOHEprusi, Macca, aToM, DIEKTPOH, MOJEKyIa,
DHEPreTUYECKUd ypOBEHBb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIICCTBA, (PU3MUCCKUC BEIMUUHBI U CAMHUIBI UX H3MEPCHHUSI.

buonorus: kmerka, opranusm, Ouocdepa, OOMEH BEUIECTB B OpraHU3ME,
¢doTocuHTE3, OWOJOTUYECKHM AaKTHUBHBIE BemiecTBa (OCNKH, YIJIEBOMABI, >KUPHI,
dbepMeHTHI).

['eorpadumsi: MuHEpaIbl, TOPHBIE MTOPOJBI, TIOJE3HBIE UCKOTIAEMbIE, TOTLIHBO,
PECYpCHI.

TexHomorusi: mNHIEBBIE TMPOAYKTH, OCHOBHI PAIlMOHATLHOTO ITHUTAHMUS,
MOIOIIME CPEJCTBA, JICKAPCTBCHHBIC U KOCMETHYECKUE TIPeTrapaThl, MaTEPUAIIBI U3
UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUU

XumMuyeckul 3neMeHT. AToMm. Aapo aroma, U30TOMBL. JJIEKTPOHHAs
000JI0YKa. DHEpPreTuuecKrue ypoBHHU, MOJYPOBHU. ATOMHBIE OpOUTaNH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/ielieHUs] JIEKTPOHOB IO OpOUTaIsiM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(DUTYypaIisi aTOMOB.

Ilepuonnuecknit 3akoH U Ilepuoanueckas cucreMa XUMUYECKUX SJIEMEHTOB
. Y. MenpeneeBa. CBsi3p NEPUOAUYECKOrO 3akoHa M [lepuonnueckoil CUCTEMBI
xumudeckux diiemMeHToB JI. M. MeHnmeneeBa ¢ COBpPEMEHHOMW TEOPUEN CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUSI CBOMCTB XUMHMUYECKHUX HJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX K CIOXKHBIX BEUIECTB IO TpylrnaM M Tepuoiam.
3HavYeHre MepUOANYECKOro 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiectBa. XUMHYECKass CBA3b. BHABI XHUMUYECKOW CBSI3U
(KOBaJICHTHAsI HETOJSIpHAS U TIOJIApHAsi, MOHHAsS, METaUIMdecKkas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIA U  JOHOPHO-
akuentopHeiil). BomopogHasi cBsizb. BalleHTHOCTB. DJIEKTPOOTPULIATETHLHOCTD.
Crenenb okucienus. MIoHbI: KaTHOHBI U aHUOHBL.



BemectBa MOJEKYISIpHOITO Y HEMOJIEKYJSIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIIBI KPUCTATIIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

ITonstue o mgucnepcHbIx cucremax. VICTUHHBIE U KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE.

Knaccudukarms HEOPraHUYeCKUX COEIMHECHUN. Homenkiarypa
HEOPraHMYECKUX BEIIECTB. [ eHeTndeckas CBs3b HEOPraHWYECKUX BEILIECTB,
MPUHAICKAMNX K PA3JTUYHBIM KJIaCCaM.

Xumuyeckas — peaknusa.  Knaccudukanuss  XMMHYECKHX — PEaKIHM B
HEOPraHWYECKON M OPraHWYECKOM XMMHUHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUH TP XUMHYECKUX PEAKLIHSX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3lM4HbIX (akTopoB. OOpaTuMble
peakuuu. XuMuueckoe paBHoBecue. MakTOppl, BIHAIOLIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jlelllarense.

OnextponuTuieckas nuccoruanus. CuibHbIe U clladbbie 35eKkTposuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJIas, HEUTPaJIbHAs, IICJTOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHUsI BEIIECTB M HX MPEBPALLICHUMN:
nemoHctpauusa Tabmun «llepruoguyeckas cucrema xumMudeckux snemeHtoB [1. WM.
MenpeneeBay, u3ydyeHue Mojelied KPUCTAUIMYECKUX PEHETOK, HAOII0JeHUuE U
OMHUCaHNE IEMOHCTPAIIMOHHBIX U Ja0OPAaTOPHBIX OMBITOB (pa3iokKeHUE MEPOKCUIA
BOZIOPO/Ia B IIPUCYTCTBUM KaTalM3aTOpa, ONPEIEIIEHUE CPEABl PACTBOPOB BEIIECTB
C TOMONIbIO YHHUBEPCAILHOTO WHIUKATOPA, pPEaKIMd HWOHHOrO OOMEHa),
MIPOBEICHUE MPAKTUUYECKON paboThl «BiusiHue pazandyHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOW PEAKLINI.

Pacuérnrble 3agaun.

Pacuérel 1nO ypaBHEHMSIM XHMHUYECKHX pPEakUWii, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHl C HCIOJb30BAHMEM IOHATUS «MAacCCOBas
JIOJIS BEIIECTBAY.

Heoprannyeckass Xxumus

Hemeramnsl. Ilomoxenue HemeramioB B llepuomnyeckor  cucreme
xumuueckux sneMeHtoB JI. M. MenneneeBa U 0COOCHHOCTU CTPOCHHUSI aTOMOB.
®u3nyecKre CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpUMEpe
KHCIIOPOJIa, cephl, pocdopa u yriaeposaa).

XUMHUYECKUE CBOWMCTBA BAXKHEHIIUX HEMETAIOB (TaJIOT€HOB, CEphI, a30Ta,
docdopa, yraepoga M KpEeMHHS) M UX  COCAUHEHUU  (OKCHIOB,
KHUCJIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOIHBIX COCTMHEHU ).

[IpruMeHeHne BAXXKHEUIIINX HEMETAIIOB U X COCITMHEHHUM.



Meramibl. [lomoxenue meramuioB B Ilepruonudeckoil cucreMe XUMHUUYECKUX
sanementoB JI. 1. MennaeneeBa. OCOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000JI0YEK
atomoB MeTasuioB. OOmue pusznueckue cBoricTBa meTauioB. CIuiaBbl METAILIOB.
DIIEKTPOXUMHYECKUN Al HANPSHKEHUN METaJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEUIIUX METAIOB (HATPUM, KaJIUM, KaJIbIUH,
MarHui, aJlOMUHUH, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mume crocoObl MOoNMy4eHUs: MeTauioB. [IpuMeHeHre MeTaiioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIIbHBIE METOAbl H3YYEHHUs] BEIIECTB M HX MPEBPALLICHUN:
U3y4eHUEe KOJUIEKIUU «MeTamibl U CIJIaBbl», 00pa3lloB HEMETAIIIOB, PEIICHUE
OKCIIEPUMEHTAJIPHBIX 3a/1ayu, HAONIOJCHUE W ONMUCAaHUE JEMOHCTPAIlMOHHBIX W
71a00paTOPHBIX OIBITOB (B3aUMOJCUCTBUE TUIPOKCHAA ATIOMHUHHUS C PaCTBOPAMHU
KHUCIIOT U LIEJN0Y€eH, KAUECTBEHHbIE pEaKIIMU Ha KaTHOHBI METAJUIOB).

Pacuérnsle 3amaun.

PacuéTtel mMacchl BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAacce WIH O0BEMY OJHOTO W3 y4YaCTBYIOIIUX B PEAKIMM BEIIECTB,
pacué€rbl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MIPOAYKTOB PEAKLIUH, €CIIA OJHO
U3 BEIIECTB UMEET IMPUMECH.

XuMUs 1 KU3Hb

Ponb xuMum B oOecriedeHUU HKOJIOTMYECKOM, SHEPreTHUEeCKOW M MHUIIEBON
0€30MacHOCTH, Pa3BUTUU MEAUIUHBL. [loHATHE O HAyYHBIX METOAaX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenus 00 OOmMMX HAYYHBIX MOPHUHIUIAX [POMBIIIEHHOTO
MOJIYYEHUS BaXKHEUIITUX BEIIECTB.

YenoBek B MHUPE BEIIECTB U MaTEPUATOB: BAXHEWIIHUE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTrepualbl, Kpacku, CTEKJIO, KepaMHKa,
Marepuaibl JJsl 3JEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKHE U MUHEpaIbHBIC
yI00peHusI.

XuMHUA W 340POBbE YEJIOBEKA: MpaBUJIa HCIOJb30BAaHUS JIEKAPCTBEHHBIX
MpenapaToB, mpaBuia 0€30MacHOr0 MCIOJIb30BAHUS MIPENapaToB OBITOBOM XUMHH
B [TIOBCETHEBHOM KU3HM.

MexnpenMeTHbIe CBS3H.

Peanuzanpsa  MEXNpeAMETHBIX  CBS3€M MpU  HU3YYEHUH oO0meld u
HEeopraHnyecko xumuu B 11 kiacce OCylIecTBISETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX ECTECTBEHHO-HAYYHBIX TMOHATHH, TaK U TIOHSATUM, SBISIOIIUXCS
CUCTEMHBIMU JJIsSI OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUs, aHajau3, CHUHTE3, KiIacCU(UKALMS, TMEePUOAUYHOCTh, HAOJIOJICHHUE,
AKCIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHUE, SIBJICHUE.



dusuka: Matepusi, SHEPrHsl, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SHEPIrETUUECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHWE BEIIECTBA, (PM3MUECKHUE BEIMYMHBI U €IUHHUIIBI MX
U3MEPEHUsI, CKOPOCTb.

buonorus: kierka, opraHu3M, SKocucTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEILLECTB B OpraHU3Me.

['eorpadusi: MuHepasibl, TOpHbIE TOPOJBI, MOJE3HbIE UCKOMAEMbIE, TOIUIMBO,
pecypchl.

Texnonorusi: XxumMudeckas MPOMBIIUIEHHOCTb, METAJIIYPIus, MPOU3BOJICTBO
CTPOUTENFHBIX MAaTEpPHAIIOB, CEIhCKOXO3HCTBEHHOE MPOM3BOJICTBO, MHIIIEBAs
IPOMBILIUIEHHOCTh,  (papManeBTHUECKass  MPOMBILIUIEHHOCTb,  IPOU3BOJICTBO
KOCMETHUYECKHX MpernapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHaloB,
AIIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOT HH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMEBI 110 XUMKN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBbTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUSA K PE3yJIbTaTaM OCBOCHUS
0o0y4JarolmuUMucs TporpaMM CpeIaHero oO0mero o0pa3oBaHus (JJUYHOCTHBIM,
METanpeIMETHbIM M TNpeaMeTHbiM). HaydHo-MeToguyeckol OCHOBOM  JIst
pa3paboTKH TUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMM CPEIHEro OOIIETro
00pa3zoBaHus SBISIETCA CUCTEMHO-ACATEIbHOCTHBIN TTOAXO/I.

B coOTBETCTBUM C CHUCTEMHO-IESITEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3YJbTATOB OCBOCHHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
o01iero o0pa3oBaHUsI BBIJICICHBI CISTYIONINE COCTABISIONINE:

OCO3HAHHE OOYYaIOIMUMHUCS POCCUHUCKONW TPAKTAHCKOW HUIACHTUIHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEIeNICHHUIO;

HaJIMYME MOTHUBAIUH K O0yUEHUIO;

[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHUM JIMYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUUECKUX TPaaulnid 0a30BO HAYKH XUMUU;

TOTOBHOCTh W CHOCOOHOCTh OOYYaloIMXCs PYKOBOJICTBOBAaThCS B CBOEHU
JIESITENIbHOCTU IIEHHOCTHO-CMBICIIOBBIMU  YCTAaHOBKAMH, MPHUCYIIUMH IE€IOCTHOM
CUCTEME XUMHYECKOT0 00pa30BaHus;

HaJIM4YKE MPABOCO3HAHUS IKOJIOTMYECKON KYIbTYpPhl U CIIOCOOHOCTH CTAaBUTH
1€ U CTPOUTD )KU3HEHHBIE TIAHBI.

JIuyHOCTHBIE pe3yNbTaThl OCBOCHUSI TpeaMeTa «XUMHS» JIOCTUTalTCS B
EAMHCTBE Y4YEOHONW M BOCHUTATEIBHOW JEATEILHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMH, COIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U WjaealaMd POCCHUICKOTO TPaKIAHCKOTO OOIIeCTBA, MPUHATHIMH B OOIIECTBE
HOpMaMHM W TpaBWJIaMU  TIOBEIECHMs,  CIOCOOCTBYIOIIMMHU  MpoOIleccam
CaMOIO3HAHMS, CaMOpPA3BUTUS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
00 yJaroIIIXCHI.

JIm4HOCTHBIE pe3yibTaTbl OCBOCHHUS TMpeaAMeTa «XHUMHS»  OTpaxaroT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOM U MPAKTHYECKON JEATEIbHOCTH
00y4Jaromuxcs Mo peajr3aluy NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacCTH:

1) rpamaaHCKOro BOCIIMTAHUA:

OCO3HaHMS 00YJAIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXEHUSI K 3aKOHY U TIPABOMOPSAJIKY;

MPEJICTABIICHUS O COIMAJIbHBIX HOpPMax U TMpaBUiaX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JEATENILHOCTH NPU CO3/JaHUU
y4EOHBIX MPOEKTOB, PELICHUH Y4€OHBIX M TO3HABATENbHBIX 3a/ay, BBIIOJIHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMAaTh W IPUHHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMeHThl JPYTUX MPU aHAIU3€E PA3IUYHBIX BUJIOB YU€OHOH AESTEIIbHOCTH;

2) NIaTPMOTHYECKOIr 0 BOCIIUTAHUS:

LIEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTE€UECCTBEHHOM XMMMUU;

YB@KEHHUS K IpOILECCY TBOpPUYECTBA B OOJACTH TEOPUM M MPAKTUUYECKOTO
OPUMEHEHUS XMMHH, OCO3HAHMSI TOTO, YTO JOCTHUXKEHUS HAYyKU €CTh Pe3yJibTar
JUIMTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX  OSKCIEPUMEHTAJIbHBIX  IOMCKOB,
MIOCTOSIHHOT'O TPY/Ja YYEHBIX U TPAKTUKOB;

MHTEpeca M I103HABATENbHBIX MOTHUBOB B MOJYYEHHMM U MOCIEAYIOLIEM
aHanu3e MH(QOpPMAIMK O MEPEAOBbIX JOCTHKEHUSAX COBPEMEHHOM OTE€UeCTBEHHOM
XUMMUH;

3) AYXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOT0 NIOBEICHHUS;

CIOCOOHOCTHU OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSIMU,
Y NPUHUMATh OCO3HAHHBIE PELIEHUsS, OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBaTh CBOE MOBEACHUE W MOCTYNKH CBOMX TOBApHILEH C
NO3ULMI HPABCTBEHHBIX W IPAaBOBBIX HOPM M OCO3HAHME IIOCIEACTBUU ITHUX
IOCTYIIKOB;

4) popMupoBaHMs KYJbTYPHI 310POBbS:

NOHMMAaHUA LEHHOCTEH 3740poBOro M Oe3omacHoro oOpas3a >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
NICUXHYECKOMY 3/I0POBBIO;

COOMIOZICHUST TIPaBWJI 0E€30MacHOTO OOpaIlIeHUs C BEMIeCTBAaMU B OBITY,
IIOBCETHEBHOM JKU3HHU U B TPYJOBOU JEATENBHOCTH;

NOHUMAHUS LEHHOCTHM TNPaBWJI HWHIMBUIYAIBHOIO U  KOJUIEKTUBHOI'O
0€3011acHOr0 MOBE/ICHUS B CUTYALUAX, YTPOKAIOLIUX 370POBbIO U JKU3HHU JIIOJEH;

OCO3HAHMS TOCIEACTBUI M HENPUSITHS BPEIHBIX NMPUBBIYEK (ymoTpeOsaeHus
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIIUTAHUS

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B y4€OHO-HCCIIE0BATENbCKOM
NESITEeIbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW W APYrUX BHJIAX
NEesTEeNbHOCTH;

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



MHTEpeca K MPaKTUYECKOMY M3YYEHHUIO MPOQPECCUil pa3iuuyHOro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBOXCHUS K TPYY, JIOJSIM TPYZIa U pe3yJIbTaTaM TPYIOBOH JCSITCIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHAMBUAYAJIBLHONH TPaeKTOpUU
oOpazoBaHusi, Oyayiiell mpodeccur M pealr3alud COOCTBEHHBIX KHU3HEHHBIX
TUTAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U
noTpeOHOCTEl 00IIIeCTBa;

6) PK0JI0rM4eCKOro BOCIIUTAHMSI:

HKOJIOTMYECKHU IIeJIeCOO0Pa3HOTO OTHONICHUS K TPHUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

MOHUMAHUS TJIOOATLHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM, BIUASHUS
AKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOHON U COIIUATBHOM CPEIbL;

OCO3HAHMSI HEOOXOAMMOCTH HCHOJIb30BAHUS JIOCTHDKEHMM XUMUU  JJis
pEIIeHHs BOIIPOCOB PAIMOHATBHOTO MPUPOIOTIOIHE30BAHNS;

aKTUBHOTO HENpUSITHS JIEUCTBUM, NPUHOCAIIUX BpeA  OKpY)Kalolen
MIPUPOTHON Cpefie, YMEHHUS TMPOTHO3UPOBATH HEOIArONMPHUSATHBIC SKOJIOTUYECKHE
MTOCJICZICTBUS MPEANPUHNMAEMBIX ACHCTBUN U TIPEIOTBPAIIATh UX;

HaJIM4YMs PA3BUTOTO DKOJIOTMYECKOTO MBIIUIEHHUS, YKOJIOIMUYECKON KYIbTYpHI,
OTbITa NEeATETHbHOCTH HKOJIOTHICCKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B TO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIUAILHOM
NIPaKTUKE, CHOCOOHOCTM W yMEHHS aKTUBHO TMPOTHBOCTOATH HJCOJIOTUU
xemooouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKU;

MOHUMAaHUS CICNU(PUKA XMMHHA KakK HayKd, OCO3HaHUA e& poau B
dbopMUpPOBAaHUU PAITMOHAIBHOTO HAYyYHOTO MBINUICHHS, CO3JaHUU IEJIOCTHOTO
MPEICTaBICHUS 00 OKPYKAIOIIEM MHpPE KaK O €IUHCTBE MPUPOJLI U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHUH MPOoOJEM COXpaHEHUS
MIPUPOTHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XUMHUU JUIsl  COBPEMEHHOM
[MBWIM3AIMK: B €€ TYMaHUCTUYECKOW HANpPABICHHOCTH W BAXXHOW pOJIM B
CO3/TaHWH HOBOU 0a3bl MaTepUaIbHOU KYJIbTYPhI, PEIICHUH TI00aThHBIX TIPOOIEM
YCTOWYUBOTO Pa3BUTHUS UEJIOBEUECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIEBON U
AKOJIOTUUECKON O€30MacCHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUCHUHU YCJIOBUIM
YCIEIIHOTO TpyJa W DKOJOTMYECKH KOMMOPTHOM IKU3HM KaXJOro 4ujeHa
00I1IeCTBa;

€CTCCTBEHHO-HAYYHOW T'PAaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJ/IOB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJB30BaTh



nojydaeMble 3HAHUS JJIs aHaM3a U OOBSCHEHUS SBIICHUN OKPY’KAIOIIEro MHUpa U
IPOUCXOJIAIIUX B HEM U3MEHEHUM, YMEHUS JIeJaTh 00OCHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE HAy4yHbIX ()aKTOB M HWMCIOMIMXCA MJaHHBIX C TIEJbI0 TIONyJCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCIOJB30BaTh XWUMHUYECKUE 3HAHWS IS
pelieHus mpodJieM B peaIbHBIX JKU3HEHHBIX CUTYAITUSX;

WHTEpeca K MO3HAHUIO U UCCIIeI0BATEIHCKON JeATebHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTM K  HENPEpPhIBHOMY OOpa3OBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY TOJYyYEHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBUH C KU3HCHHBIMHU ITOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSIM TpyJZia B Pa3IMUHbBIX chepax mpodecCuoHaTbHON

NEATEIIbHOCTHU.
METAINPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE pe3yJbTaThl OCBOCHUSI y4E€OHOTO mpeamera «XUMHUsS» Ha
YPOBHE CpEeTHET0 0011ero 00pa3oBaHUsI BKIIOUAIOT:

3HAUUMBbIE IS (dbopMuUpoBaHUs MHUPOBO33PEHUS oOyJaromuxcs
MEXAUCITUTUTMHAPHBIE (MEXKIPEAMETHBIC) OOIIEHAYUYHbIE TOHITHUS, OTPaXKalolue
LEJIOCTHOCTh HAyYHOW KapTUHBl MHUpa W CHEHU(UKY METOAOB IO3HAHMS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPrUs, SIBJICHHE,
IPOLECC, CUCTEMA, Hay4YHbIH (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHUE, HAOIIOIEHNE, U3MEPEHNE, IKCIEPUMEHT U IpYTHe);

YHHUBEpCAJIbHbIE Y4eOHbIE JEHCTBUS (TMO3HABATEIbHBIC, KOMMYHUKATUBHbIEC,

PEryNATHBHBIE), o0ecneynBaroIue dbopmHpoBaHue (G yHKIMOHAIBHOM
IPaMOTHOCTH U COLIMATILHON KOMIETEHIIMH 00Y4aroIIuXCs;
CIIOCOOHOCTH oOydJarommxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PECHUECKHE 3HAHHS W YHUBEpCAJIbHBIC y4eOHBIC
JEMCTBHS B ITIO3HABATEIILHOM U COLMAJILHOM ITPAKTHKE.

MeranpeagMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIILHBIMA, KOMMYHUKATUBHBIMH W  PETYJISATHBHBIMU
JIEUCTBUSIMH.

OBaanenue YHUBEPCAJIbHBIMHU y4eOHBbIMU MO3HABATEJbHBIMH
JeUCTBUSIMHU:

1) 6a30BbI€E JTOrHYeCKHE AeliCTBUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh M aKTyaJu3WpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpHUBATh;

ONpPENCNTh UENU JEATEIBHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU UX
JTIOCTHKEHUS, COOTHOCUTB PE3YJIBTATHI ICATEIBHOCTH C MIOCTABJICHHBIMHU LEJISIMU;

HCIOJIb30BATh IIPU OCBOCHUW 3HAHUW MPUEMBI JIOTUYECKOTO MBIILUICHUS —
BBIJICTISITh XapAaKTEPHbIC TMPU3HAKK TMOHATUH W YCTAaHABJIMBATH WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS JIs1 OOBSICHEHUS OT/IEIbHBIX (DAKTOB U
SIBJICHU;

BBIOMpAaTh OCHOBAaHUS M KpPUTEpUU JUIsl KIACcCU(UKAIMU BELIECTB U
XUMUYECKUX PEAKIU;

YCTaHABJMBATh IMPUYUHHO-CIEJCTBEHHbIE CBSI3U MEXKAY HM3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTUYECKHE DPACCYXJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, I10
AQHAJIOTMH), BBISABISATH 3aKOHOMEPHOCTH M NPOTUBOPEUUS B pPaccMaTpUBAEMBIX
ABJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUEHUS;

MPUMEHSATH B MPOIECCE MO3HAHUS, UCIOJIb3yEeMbIE B XUMUU CHUMBOJUYECKUE
(3HaKOBBIE) MOENHU, TPEOOPA30BBIBATH MOJICIIbHBIE MPEACTABICHUS — XUMUUECKUN
3HaK (CUMBOJI) DJJEMEHTa, XUMHuYeckas (opMmyna, YpaBHEHHE XUMHUYECKOU
peaKUMu — MpU PEIICHUH Y4EeOHBIX IMO3HABATEIbHBIX W MPAKTHUYECKUX 3aj]ad,
MIPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MPEICTABICHUS JJIs BBISBJICHUS XapaKTEPHBIX
IIPU3HAKOB N3y4aeMBbIX BEIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BbIe MCCIIe0BaTEIbCKUE 1eHCTBHS:

BJIaJIETh OCHOBAaMHU METOJOB HAYYHOr'O IMO3HAHMS BEIIECTB U XHUMHUYECKUX
peaKUunii;

(bopMyaMpOBaTh LETU U 33]]a4l UCCIIEOBAHUS, UCIIOIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCHI B KAayeCTBE WHCTPYMEHTA
NO3HAHUSL U OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIQ/JETh HABBIKAMHM CaMOCTOSITEIBHOI'O IUIAHUPOBAHMS W IIPOBENCHHUS
YYEHUYECKHUX SKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUS HAONIOIATh 32 XOIOM
npoliecca, CaMOCTOSTENIbHO TPOTHO3UPOBATh €ro pe3ynbrar, (OopMYyJIUpOBaAThH
0000111eHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEIOBAHMS,
COCTaBIIATb 0OOCHOBAHHBIN OTUYET O MPOJICTaHHOU paboTe;

NpUOOPETaTh OMNBIT YYEHUYECKOM MCCIENOBAaTENbCKOM UM  MPOECKTHOU
JESITEIbHOCTH, MPOSBIATH CIOCOOHOCT M TOTOBHOCTh K CaMOCTOATEIbHOMY
MIOMCKY METOJIOB PELICHUS] NPAKTUYECKUX 3aJad, NPUMEHEHUIO pa3IM4HbIX
METOJIOB ITO3HAHUS.

3) padora ¢ unpopmanmei:

OPHEHTHUPOBATbCSA B PA3IMYHBIX HCTOYHUKAX uUHPopManuu (HAy4HO-
HOMYJIsIpHasl JMTEepaTypa XHUMHUYECKOTO COJEpXaHHs, CIpPaBOYHBbIE IOCOOMS,
pecypcel MHTEpHETa), aHANM3UpOBaTh MH(POPMALMIO Pa3IMYHBIX BUIOB U (hopm
IIPEJICTaBIICHUS, KPUTUYECKU OLICHHUBATh eé JOCTOBEPHOCTH U
HENPOTUBOPEUHUBOCTH;



bopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3IMYHBIE METOABI MIPU MOUCKE U
orbope wuHpoOpManuu, HEOOXOAUMOW JJsl BBINOJIHEHHUS YYEOHBIX 3ajad
ONPEAEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCIOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN 1 PA3TUIHBIX TIOMCKOBBIX CHCTEM;

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

UCTIONb30BaTh HAy4YHBIA S3BIK B KadecTBE CpEACTBa MpH padoTe ¢
XUMHUYECKON HH(pOpMalMel: TMPUMEHSITh MEXIpeAMeTHble ((Pu3ndeckue Hu
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

UCIOJBb30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJIMUYECKHE CPEACTBA
HaTJISAHOCTH.

OgyageHne yHUBepPCAIbHBIMH KOMMYHUKATUBHBIMHU J1€HCTBHSAMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI B XOJ€ aUaOora u/vim
JUCKYCCUH,  BBICKAa3bIBaTh  HUJEH, (QOPMYIUpPOBaTH CBOM  MPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJHEHUS MPEAT0KEHHON 3a/1a4H;

BBICTYNATh C MpPE3EHTAIMe pPe3yJbTaTOB IMO3HABATEIHLHOM JAESTENBbHOCTH,
HOJYYEHHBIX CAMOCTOSATEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBINIOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIEO0BAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peal3aliid y4eOHOro MpoeKTa U (POPMYyIUPOBATH BHIBOJIBI
M0 pe3ynibTaTaM MPOBENEHHBIX HMCCIEAOBAHUN MYyTEM COTJIACOBAHUS TMO3WIUN B
X0J1e 00CYXKIeHUsI 1 00OMEHAa MHCHUSIMH.

OsgJ1aieHHe YHUBEPCAIbHBIMH PeryJIATUBHBIMH AeHCTBUAMMU:

CaMOCTOATENIFHO TUIAHUPOBAaTh W OCYHIECTBIATH CBOIO TO3HABATEIHHYIO
JesITeNIbHOCTh, OIpenenss e€ Leau M 3aJauyd, KOHTPOJIUpPOBaThH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpUTM JIEUCTBUM TIpH
BBITIOJTHEHUU YYE€OHBIX H MCCIICOBAaTEIbCKUX 3a/lad, BbIOMpaTh Haubosee
3¢ (deKTUBHBI cnoco0 MX peleHUs ¢ y4€TOM TMONy4YEeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUUYECKHUX PEAKIUSAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHHOCTH Ha OCHOBE CaMOaHajIM3a
U CaMOOIIEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpeameTHble pe3yibTaThl OCBOCHMS Kypca «OpraHuyeckas XUMHS»
OTpaXaroT:

c(hOPpMUPOBAHHOCTh ~ NPEJACTABJICHUNA O XUMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHUpPA, POJIM XUMUU B T[I03HAHUU SIBJICHUU



npuponbl, B (HOPMUPOBAHMM MBIIUICHUS H  KYJIbTYphl  JMYHOCTH, €€
G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOUMOM JIJIsl PEIIeHUs MPAKTUYECKUX 3a1a4
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO W MPUPOIHOMN
cpexne;

BIIAQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHWH, KOTOpasi  BKJIIOYAET:
OCHOBOIIOJIAraloNue TMOHATUA (XMUMHUYECKHH JJIEMEHT, aToM, JJEKTPOHHAS
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTD, SJIEKTPOOTPHUIIATEIbHOCTh, XUMHUECKas
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BépHyTas W COKpalléHHAas), MOJb, MOJIpHas
Macca, MOJISIpHBIA O0BEM, YIIACPOAHBIA cKeneT, (YHKIMOHAIbHAS TpYyIIa,
paguKall, u30Mepus, U30MEPHI, TOMOJIOTUUECKUN Psijl, TOMOJIOTH, YIJIEBOJIOPOIHI,
KHCIIOPOJIT M a30TCOJACPKAINE COCIUHEHHS, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUSI CTPOCHUS
oprannueckux BemiecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUN $SI3bIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHMUS,
JeXalye B OCHOBE IMOHHMMAHMS TPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX
SBJICHUM, (PAKTOIOTUYECKHE CBEIACHUS O CBOWCTBAX, COCTaBE, NOJYUYCHUH W
0€30MacHOM MCIOJIb30BAaHUU BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKOUN JAESITENbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUU BBIABJIATH XapaKTEPHbIE MPU3HAKU TOHSATHM,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIONINE MOHSATUS TPU
OMMUCAHUU COCTaBa, CTPOSHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

chOpMUPOBAHHOCTh YMEHHUM HCIIOJNB30BaTh XUMUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOHM, COKpAIIEHHOMN)
dbopMysl OpraHMYeCKMX BEHIECTB M YPaBHEHHM XUMUUYECKUX PEaKIuH,
W3TOTABJIMBATh MOJEIM MOJIEKYJI OPTaHUYECKHX BEIIEeCTB I HILIFOCTPAIlUU WX
XUMHUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHUS,

chOpMUPOBAHHOCTh YMEHHH YCTaHABJIMBATh MPUHAIICKHOCTh W3yYEHHBIX
OpraHMYECKUX BEIIECTB MO HMX COCTaBy U CTPOCHUIO K ONPEeACIEHHOMY
KJIacCy/TpyIie COeAUHEHUN (YyrieBOAOpPO/Abl, KHUCIOPOJI M a30TCOAEpIKaIIUe
COC/IMHEHUS, BBICOKOMOJIEKYJIIPHbIC COEAWHEHHMs), JaBaTh UM Ha3BaHHS IO
cuctematuueckot HomeHknatype (IUPAC), a taxke NpUBOIUTH TPUBHAIbHbBIC
Ha3BaHUsI OT/ACJIbHBIX OPraHUYECKHX BEHIECTB (ITWICH, MPOIMIICH, AalleTUJICH,
STUJICHTJINKONb, TIHIEpUH, (eHon, (HopMalbIeTu, aleTaabIeTH, MypaBbUHAS
KHCJIOTa, YKCYCHAsI KUCIJIOTa, OJIEMHOBAsI KUCIIOTAa, CTEAPUHOBAs KUCIIOTA, TJIFOKO34,
bpykTO3a, KpaxMmall, 1eJUTI0JI03a, TJIUIUH);

chOpMUPOBAHHOCTh yMEHHS OIPEACNSATh BHJBl XUMHYECKOW CBSI3U B
OpPraHUYECKUX COCIMHEHUSAX (OAMHAPHBIC U KPaTHBIC);



chOpPMUPOBAHHOCTh YMEHHUS TPUMEHSTH IMOJIOKEHUS TEOPUH CTPOEHUS
oprannueckux BemecTB A. M. bytiepoBa miisi 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHUSI MaCChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHUW  XapaKTEepU30BaTb  COCTaB,  CTPOCHHUE,
duznueckre W XUMHUYECKHE CBOWCTBA THIUYHBIX TPEACTABUTEICH Ppa3IMIHBIX
KJIACCOB OPraHWYeCKUX BEIIECTB (METaH, 3TaH, ITWICH, MPOIWJIEH, alleTUJICH,
Oyramuen-1,3, merundyragueH-1,3, OeH30J, METaHOJ, ATAaHOJ], ATUJICHTJIMKOJb,
TIIUIEPUH, (EHOJ, alleTalbJeruj, MypaBbHHAsI W YKCYCHAs KHCJIOTHI, TJIOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsI KUCJIOTa), WJUTFOCTPUPOBATH TEHETHUUECKYIO
CBS3b MEXKIYy HUMHU YPAaBHCHUSMH COOTBETCTBYIOIIUX XHUMHUYCCKUX PEAKIUUA C
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

chOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOIOPOTHOTO
CeIpbsi (HepTh, MNPUPOAHBIA Ta3, Yyrojb), CHOCOOBI HX TEPepadbOTKU H
MPAKTHYECKOE MPUMEHEHHE MPOYKTOB MepepadboTKH;

c(OpMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYUCICHUS 1O XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIIECTBA WM MPOJYKTa
peakIMy IO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BIQJE€Th CUCTEMON 3HAHUW 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHMS, UCIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKHX SBJICHUH (HAOII0OIEHUE, U3MEPEHHE, YKCTIEPUMEHT, MOJICTTUPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBIC XHUMHUYECKHWE 3HAHWS JJs TPUHITHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIIOIATh MPaBUJIa TOJI30BAHUS XUMHYECKON
nocyol u jgabopaTOpHBIM OOOPYJIOBAaHMEM, a TakKXKe MpaBujia oOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMU IO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OITBITOB;

c(OpMUPOBAHHOCTh YMEHHMM IUIAHUPOBATb M BBINOJHATH XUMUYECKUM
AKCIIEPUMEHT (TIPEeBpAIIeHUsI OPTaHUYECKUX BEIECTB MPU HATPEBAHUU, TIOTyUCHUE
ATUJIEHA W M3YYEHHUE €ro CBOWCTB, KAauyeCTBEHHBIE pEAKIIMU OPraHUYECKUX
BEIIECTB, JICHATypalus OENKOB MPU HArpeBaHHUM, I[BETHHIC PEaKUHH OEJIKOB) B
COOTBETCTBHUM C TpaBUJIaMH TEXHUKM O€30MacHOCTH MpU OOpalleHuu C
BEIIECTBAMU U J1a0OpAaTOpPHBIM OOOPYIOBAHHMEM, TMPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3alliCh ypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyaupOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMHUPOBAHHOCTh YMEHHH KPUTHYCCKH aHAIU3UPOBATH XHUMHUYECKYIO
uH(pOpMaIMIO, TOJy4aeMyld M3 pPa3HbIX HMCTOYHUKOB (CpEICcTBa MacCOBOM
uHdopmanuu, IHTepHET U 1pyrux);



chOpMUPOBAHHOCT ~ YMEHHMM  COOJIO/IaTh  MpaBWjia  JKOJOTUYECKU
1e1eco00pa3Horo MOBEACHUST B OBITY U TPYIAOBOWM JEATEIBHOCTH B LEJSAX
COXpPAHEHHsI CBOEr0 30pOBbSl M OKPYXAIOIIEW NPUPOTHOM CpEeIbl, OCO3HABATH
ONACHOCTHh BO3JICUCTBUS HA >KUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAs cMbich mokazatens [IJIK, moscHaATh Ha mpuMepax CrIoCOoObI
YMEHBIIEHUSI W MPEAOTBPAICHUS WX BPEIHOrO BO3IACHUCTBUS Ha OPraHu3M
YEJIOBEKa;

JUIs 00Y4YarOIIUXCSl ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHM 3JI0POBBSI: YMEHHE
IPUMEHSTh 3HAaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAHHS BEIIECTB W
XUMHUYECKUX SIBIICHUN;

JUISL CHENBIX W CHA0OBUIAINIMX OOYyYaIOUUXCs: YMEHHE WCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHuil JI. bpaiins mis 3amucu XuMHAYECKUX

dbopmyL.
11 KJIACC

[IpenmeTHble pe3yabTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XUMUSD OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUNU: O XUMHUYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpPa, POJM XUMHUHU B TIO3HAHUM SIBIICHUMU
NpuUpoabl, B (QOPMUPOBAHUU MBIIUICHUS W  KYJIbTYpPhl  JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTHYSCKUX 3a71a9
U DKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XUMHWYECKMX  3HAHWUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAralolne MOHATUS (XUMHYECKUM 3JIEMEHT, aToM, HM30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJla, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTEIIEHb OKHUCIICHUS, XUMHUYECKasl CBA3b
(KoBajJIeHTHAsI, MOHHAs, METAJIJTMYECKasi, BOAOPOIHAs ), KpUCTALTUYECKAs PEIIETKA,
TANBl ~XUMWYECKUX  PEaKUUi, pacTBOp, DJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
SJIEKTPOJIUTUYECKAsE JUCCOLMAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCThb
XUMUYECKON peaklni, XUMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTUYECKON Auccoluanuu, nepuoanyeckuit 3akoH . M. Menneneena,
3aKOH COXPAHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS] SHEPTUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XUMUHU,
MHUPOBO33PCHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE ITOHMMAHUS NPUYUHHOCTH M
CUCTEMHOCTH XHMHYECKUX SIBJICHHM, (PAaKTOJOTUUECKUE CBEJICHUS O CBOMCTBax,
cocTaBe, TOJIYYeHUH M 0€30IMaCHOM HCIOJIb30BAaHUN BaOKHEHUIIIMX HEOPraHMYECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATEILHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUMN BBISABISTH XapaKTEepHbIE MPU3HAKU TOHSTHIA,
yCTaHaBJIMBaTh MX B3aMMOCBS3b, UCIOJb30BATH COOTBETCTBYIOIIUE MOHSITHUS MPHU
OMMCAaHWU HEOPTAaHMYECKUX BEILIECTB U UX MIPEBPAIlCHUN;

chOpMUPOBAHHOCTh YMEHUM HCIIOJNBb30BaTh XUMUYECKYIO CHUMBOJUKY IS
coctaBieHus (OpMYJT BEIIECTB M  YpaBHEHUM XUMUUYECKUX  PEaKIIUH,
cucreMarnueckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIbHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblii Ta3, YriaeKUCIbId ra3, aMMHAaK, TaliéHas
U3BECTh, HETAlIEHasl U3BECTh, MUTHEBASI COJIA, MUPHUT U JIPYTHUE);

chOpMUPOBAHHOCTh YMEHUHN OMPENETSATh BAICHTHOCTh U CTETICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3IMYHOTO COCTaBa, BUJI XUMHYECKOMN
CBsA3U (KOBaJICHTHAsl, MOHHAsI, METAJJIMYECKAs, BOJOPOJHAsA) B COCAMHEHUSIX, THII
KPUCTAIMYECKON PEHIETKM KOHKPETHOrO BEIIeCTBAa (aTOMHasi, MOJEKYJsSpHas,
MOHHAsI, METAJUIMYECKas ), XapaKTep Cpelibl B BOJIHBIX PACTBOPAaX HEOPraHUYECKUX
COCIUHCHUM;

c(hOpMUPOBAHHOCTh YMEHUU YCTaHABJINBATh MPUHAIJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEACIEHHOMY KJacCy/Tpymme
COCIMHEHUM (MPOCThIE BEIIECTBA — METAJUIbl 1 HEMETAJUIbI, OKCHUJIbl, OCHOBAHMS,
KHUCIIOTHI, aM(OTEPHBIE THUAPOKCHUJIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUIN PaCKpbIBaTh CMBICI NEPHOJUUYECKOTO 3aKkoHa J1.
N. MenneneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (D YHKIIUY;

chOpMUPOBAHHOCTh YMEHHMM XapaKTEPU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKMX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil CHCTEMBI
xumuueckux anemeHToB JI. M. MeHneneeBa, MCHONB3ysl TOHATUS «s-, p-, d-
AJIEKTPOHHBIE opouTaAINY, «QHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCTUHECHUI
1o nepuojam u rpymnmnam [lepuonndeckoin cucrtembl XUMUYECKUX 3jieMeHTOB /1. U.
Meneneena;

chOpMUPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMUYECKHUE CBOWCTBA HEOPraHMYECKHX  BEIIECTB  Pa3JIUYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOW CBA3M MEXKIY HEOPraHUYE€CKUMHU
BEIIIECTBAMU C IMOMOIIBI0 YPABHEHHI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

chOpMUPOBAHHOCTh YMEHHS KJIACCH(PHUIIMPOBATh XUMHUYECKUE PEAKIIMH TIO
pa3IMYHBIM TpHU3HAKaM (YHCIy M COCTaBy pEarupylolux BeEIIECTB, TEIUIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTEMECHEW OKUCIICHUS DJIEMEHTOB, OOpaTUMOCTH
peaKiuu, y4acTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUW COCTABJISITH YpPaBHEHUS PEAKIUU pa3IudHBIX
TUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPABHEHUS PEaKlMil HOHHOTO 0OMEHA, yYUThIBas
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKIIUH UAYT JO KOHIIA;



chOpMUPOBAaHHOCTBYMEHUI  MPOBOAUTH  PEaKIUU, MOATBEPKIAIOIINE
KAQUECTBEHHBI COCTaB pA3JIMYHBIX HEOPraHMYECKUX BEUIECTB, paClO3HaBaTh
ONBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHUW  PACKPBIBaTh CYIIHOCTb  OKHCIMTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKITUN MOCPEICTBOM COCTABIICHUS JJIEKTPOHHOTO OajiaHca
3TUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU
peaKuu OT PA3IMYHBIX (PAKTOPOB; XapaKTep CMEMICHHUS XUMHYECKOTO PaBHOBECHUS
B 3aBUCHMOCTHU OT BHeIIHero Bo3jaeiicTBus (nmpunium/lelllarense);

chOpMUPOBAHHOCTh YMEHUN XapaKTEPH30BaTh XUMUYECKHUE TMPOIIECCHI,
JeKaIMe B OCHOBE IPOMBIIIJICHHOIO MOJY4YEHUs CEPHOW KHUCIIOTBI, aMMHUaKa, a
TaKkke C(POPMUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAaYYHBIX MPUHIMIAX U
HKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHI NPOBOAUTH BBIUMUCIEHUS C HCIIOJIb30BAaHUEM
MOHSTHUSI «MAaccoBasi JOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta3oB
MIPU XUMUYECKUX PEAKIUIX, MAaCChl BEIIECTBA MM 00bEMa ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe€ WM OOBbEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB, TEIUIOBOIO 3(P(eKTa peakiMd Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl
BEILIECTB, [IPEBPAILICHNS U COXPAHEHHUS DHEPIUH;

c(hOpMUPOBAHHOCTh YMEHU COOJIIOATh MPaBUJia MOJIb30BAHUS XUMUYECKOU
nocyfaod u 1a0OpaTopHBIM OOOpYJAOBaHHEM, a TakKe IpaBuiia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB,;

chOpMUPOBAHHOCTh YMEHHM TIUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKUM
AKCIIEpUMEHT (Pa3JIokKeHUEe MEPOKCHAAa BOJIOPOJa B MPUCYTCTBUU KaTalld3aTropa,
ONpEIEICHUE Cpeabl pPacTBOPOB BEIIECTB C€ IOMOIIBI  YHHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE PA3THYHBIX (PaKTOPOB HA CKOPOCTh XUMUUYECKOW PEaKIInH,
peakuuu HOHHOTO OOMEHa, KA4eCTBEHHBbIE peaklUu Ha cyiabdar-, kapOoHaT- U
XJIOPUI-AHUOHBI, HA KaTHOH aMMOHUSI, PEIIEHUE 3KCIEPUMEHTAJIbHBIX 33Ja4 I10
TeMaM «Metaubl» U «HemeTaiey) B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
6e3omacHOCTH TpU OOpAIlEHUH C BEIIECTBAMH U Ja00paTOPHBIM 000PYIOBaHUEM,
MPEICTaBISATh PE3YyJbTaThl XUMHYECKOTO SKCIepUMEHTa B (QopMe 3amucu
YpaBHEHHUI COOTBETCTBYIOIIMX peaKIuid ¥ (POpMyIHpOBaTH BHIBOJIBI Ha OCHOBE
ATUX PE3YJbTATOB;

chOpMUPOBAHHOCTh YMEHHM KPUTHUYECKH AHAIU3UPOBATH XHUMHUUYECKYIO
uH(pOpMaILMIO, TOJYy4aeMyld M3 pPa3HbIX MCTOYHUKOB (CpPEeACTBA MacCOBOM
KOMMYHUKaUK, IHTEpHET U Apyrux);



chOpMUPOBAHHOCT ~ YMEHHMM  COOJIO/IaTh  MpaBWjia  JKOJOTUYECKU
1e1eco00pa3Horo MOBEACHUST B OBITY U TPYIAOBOWM JEATEIBHOCTH B LEJSAX
COXPAHEHHUSI CBOETO 3J0POBbA M OKPYXKAIOLIECH MPUPOJHOM Cpeabl, OCO3HABATH
ONACHOCTH BO3JECHCTBHUS HA KUBBIE OPTaHU3MbI OIPEICIIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATH Ha mpuMepax CHOCOObI YMEHBIICHUS U
IIPEAOTBPAILICHUS UX BPEIHOIO BO3JCUCTBUS HA OPTaHU3M YEJIOBEKA,

JUIsT OOYYaroIIMXCs C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbBSI: YMEHUE
NPUMEHSITh 3HAHUST 00 OCHOBHBIX JOCTYMHBIX METOJaX IO3HAHUS BEILECTB U
XUMHUYECKUX SBJICHUH;

JUISL CJIETBIX W CJIA0OBUIAIMMX OOYYaIOIMMXCA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy obo3HaueHuil JI. bpaiins mis 3amvcu XUMHAYECKUX

bopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
N HanvenoBamepase1on KosnuecrBoyacos DJIEKTPOHHBIE
(uudposbie)
n/n TEMIIPOrpaMMbl Bcero Konrpoabnbiepaborsl | IIpakTnyeckuepadoTsl
oOpa3oBaTe/bHbIEPECYPCHI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHU4eCcKOM XUMHH
IIpenmer opraHMYECKON XUMHUH.
1.1 Teopusi CTpOEHHST OPraHUYECKUX 3
coenquHennit A. M. bytieposa
Uroronopasneny 3
Pa3znen 2.YrieBoaopoansl
)1 [IpenenbHbIEYTIIEBOAOPOIBI — )
aJKaHBbI
5 HenpenenbHble yriieBogopoOabL: 6 |
aJIKeHBI, aJIKaJUCHBI, AJTKMHbI
23 ApoMaTHYECKHEYTIEBOLOPOIbI 2
54 [IpupoHbie UCTOYHUKU 3 |
yIJI€BOJOPOJIOB U UX MepepadoTKa
Hroronopasneny 13
Pa3znea 3.KucsopoaconepxammeoprannyeckuecoeImHeHu st
3.1 Cnuptbl. DeHon 3
39 Anbpaerunbl. KapOboHoBbie 7 |
KUCIOTHL. CIIOXKHBIE 3(PUPHI
33 VYrieBossl 3 2




Uroronopasneny 13

Pa3znen 4.A30Tcoaep:kammeoprannyeckuecoeIMHeHust

4.1 AmMuHBl. AMUHOKHCIOTEL. benkn 3

Hroromnopasneny 3

Pa3znen 5.BLICOKOMOJICKy.]IﬂprIeCOEIII/IHeHI/IH

5.1 [Tnactmaccel. Kayuyku. Bonokna 2

Hroronopasneny 2

OBUIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 34




11 KUIACC

KoanuecrBouacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepa3iejoB u (undppoBbie)
n/n TEeMIIPOrpaMMbl Bcero Konrpoabnbiepaborsl | IIpakTnyeckuepadoTsl P
o0pa3oBaTebHbIEPECYPCHI
Pa3znen 1. TeopeTu4ecKHeOCHOBBIXMMHH
CtpoeHue aTOMOB.
[Tepuognueckuii 3aK0H U
1.1 IIepnonnueckas cucrema 3
XUMHYEeCKuX dy1eMeHToB /. 1.
MenneneeBa
12 CrtpoeHueBeniecTna. 4
' MHOroo6pa3ueBeIecTs
1.3 XUMHYECKAEPEAKIINT 6 1 1
Hroromnopasneny 13
Pa3znen 2.Heopranuveckassxumms
2.1 MeTanmnsl 1
2.2 Hemerannsl 1 1
)3 CBs13b HEOPraHUYECKUX U )
' OpPraHMYECKUX BEIIECTB
Uroronopasneny 17
Pa3znen 3.Xumus u KU3Hb
3.1 XUMHS U KU3HDb 4
Uroronopazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 ) 3
I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne KosnuecrBoyacos
Maraunzy JIEKTPOHHBIEIU(PPOBBLICOOPA3OB
n | Temaypoka Be KoHTpoJbHBI IIpakTHyeckn
YyeHust aTejibHblepecypchl
/ ero | epaboThl epadoThbI
n
IIpenmer opraHMYECKON XUMHH, €€
BO3HUKHOBEHHE, Pa3BUTHE U 1
3Ha4YEHUE
Teopust crpoeHnst OpraHUYECKUX
coenuHeHnit A. M. bytneposa, eé 1
OCHOBHbI€ TIOJIO’KEHUS
[IpencraBienune o KinaccupuKauu
OpPraHNYEeCKUX BEIECTB.
Homenknatypa (cucrematudeckas) u 1
TPUBHAIIbHBIE HA3BaHUS
OpPraHUYECKUX BEIECTB
AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTUYECKUH PsijL
Mertan 1 3TaH — NpocTenIe |
MIPEJCTaBUTENIN aJIKaHOB
AJIKEHBI: COCTaB U CTPOECHHUE, 1
CBOICTBA
OTUIEH U NPONUJIEH — IpocTeiiue 1
MIPEJCTAaBUTENIN aJIKEHOB
[Ipaktueckas padorta Ne 1. 1 1




«lTonyyenue 3TUIIEHA U U3YUEHUE
€r0 CBOUCTBY

Ankanuensl. byrtaguen-1,3 u
MeTtuioytaauen-1,3. Ilomyuenue
CUHTETUYECKOI0 KaydyKa U PE3UHbI

10

AJKUHBI: COCTaB U OCOOEHHOCTH
CTPOEHHUS, TOMOJIOTMUECKUH PSII.
Anerunen —

MIPOCTEN IUUTIPEACTABUTENbAIIKUHOB

11

Breraucnenus 1o YPaBHCHUIO
XUMHYECKOU pe€aKuuun

12

Apenbl: 0€H30I1 U TOJIYOJ.
TOKCHYHOCTh apEHOB

13

T'eneTnueckas cBSI3b
YTJIEBOJIOPOIOB, IPUHAICKAIIMX K
Pa3IMYHBIM KJlaccaM

14

[IpupoHbie UCTOYHUKU
YTJIEBOJIOPOJIOB: IPUPOJIHBIN ra3 u
MOy THEIE HETAHBIE Ta3bl, HEPTH U
IIPOAYKTHI €€ epepadoTKu

15

[TpupoHbie UCTOYHUKU
yIIIEBOAOPOI0B: MTPUPOTHBIN T'a3 U
HOMyTHBIE HEPTSIHBIE Ta3bl, HEPTH U
IPONYKTHI €€ epepaboTKu

16

KonTtponsHas pabota mo pazaeny
«YTIIeBOIOPOABD)

17

HpeneanHe OIHOATOMHBIC CIIMPTHI:
MCTAaHOJ U 3TaHOJI.




BonoponnasicBsizb

18

MHoOroaToMHbIE€ CUPTHI:
STUJIEHTJIMKOJb U TIUIEPUH

19

DEHOII: CTPOECHUE MOJIEKYJIBI,
(hU3HYEeCKIEe B XUMHUYCCKHE
CBOWCTBA, IPUMCHEHHUE

20

Anpaerunpl: GopMasbIerua u
areTaabIerua. ALEeTOH

21

OnHOOCHOBHBIE ITpEIEIbHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbUHAs
U YKCyCHast

22

[TpakTryeckas padora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCIIOTBD)

23

CreapuHOBas U OJIEMHOBAS KUCIIOTHI,
KaK nNpe€ACTaBUTECIIN BBICHINX
Kap6OHOBBIX KHCIIOT

24

MEbL1a KaK cOJIH BBEICIINX
KapOOHOBBIX KHCIIOT, UX MOIOLIEE
JICUCTBUE

25

CrnoxHble 3¢UpbI KaK TPOU3BOAHbBIE
KapOOHOBBIX KHCIIOT.
IMaaponm3cnoxHbIXd GUpoB

26

XKupsl: TuAPOIN3, TIPUMEHEHUE,
OroJIornYecKas poJib KUPOB

27

VYrieBoibl: coCTaB, Ki1accu pukarus.
Baxxnelimme npencTaBuTeNn:
IIII0K03a, (PpyKTO3a, caxaposa




28

Kpaxman n nemniromnosa kak
PUPOIHBIE TOJIUMEPHI

29

KonTponsHas pabota mo pazaeny
«Kucnoponconepxanie
OpPraHUYeCKUe COCAUHEHUSDY/
Bceepoccuiickas npoBepouHas
pabota

30

OO0mas xapakTepucTuKa
a30TCOAEPKAIINX OPraHUYECKUX
coenuHeHuii / Beepoccuiickas
IpoBepoyHas pabora

31

AMUHBI: METHJIAMUH ¥ aHUJIMH

32

AMUHOKHCIIOTHI KaK aMoTepHbIe
OpraHUYECKUE COCAUHECHUS, NX

ouosornueckoe 3Hauenue. [lenTumsl.

benknkaknpupoIHbIEBBICOKOM OJIEKY
JISIPHBIECOCAVHEHMS

33

OCHOBHBIE NOHATUS XUMHHU
BBICOKOMOJICKYJIIPHBIX COC}II/IHCHI/Iﬁ

34

OCHOBHBIE METO/IbI CUHTE32
BBICOKOMOJIEKYJISIPHBIX COETUHEHUH.
[Inactmaccel, KaydyyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KUIACC

Ne

n/
n

Temaypoka

KoanuecTrBoyacoB

Bce
ro

KonTtpoJbHbiep
aboThI

IIpakTnueckue
padoThI

Jarauzyq
eHHA

DJIeKTPOHHbIeH(POBBICOOPA3OBaATE
JIbHbIEpecypchl

XUMHAYECKUHN 3ITEMEHT.
ATOM. DJIEKTpOHHAs
KOH(UTypalus aTOMOB

Ileprnoauyeckuii 3aK0H U
Ilepnonnueckas cucrema
XAMHYECKUX 3JIEeMEHTOB /.
H. MenneneeBa, HX CBI3b C
COBPEMEHHOI Teopuei
CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH
N3MEHEHHUS CBOMCTB
XAMHYECKUX YJIEMEHTOB U
HUX COCAUHEHHUH 110
rpyIIaM v mepruoiam.
3HauyeHue NMepruoaNYECKOro
3aKOHA M CHCTEMBI
XUMUYECKHUX DJICMECHTOB
J.1. Menneneera B
pPa3BUTHUU HAYKH

CrpoeHue BemiecTsa.
Xumndeckas CBSA3b, €€
BUJIbI; MEXaHU3MBbI
00pa3oBaHMs KOBAJICHTHOM




cBs13u. BonoponHasicBsa3b

BanenTHOCTS.
DIIEKTPOOTPUIATEIIBHOCTD.
CreneHb OKUCIICHUS.
BemectBa MOJIEKYJISIPHOTO
1 HEMOJICKYJIIPHOTO
CTpOCHUS

ITonsiTve 0 qUCHIEPCHBIX
cucreMax. UcTHHHBIC U
KOJUIOMIHBIE PaCTBOPBI.
MaccoBas 707 BEIIeCTBa B
pactBope

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYECKUX
coequHeHui. I'eneTndyeckas
CBSI3b HEOPTAaHUYECKUX
BEILIECTB, Pa3TUYHBIX
KJIaCCOB

Knaccuduxanus
XUMHUYECKUX PEAKIUi B
HEOPraHUYECKOU U
OpraHUYECKON XHUMUHU.
3aKOH COXPaHEHUs MACChI
BELIECTB; 3aKOH
COXpaHEHHUS U
MPEBPALLCHUS SHEPTUH MPU
XUMHUYECKUX PEaKIHIX

CKOpOoCTh peakiuu.




OOpaTuMble peaKIH.
XUMHUUYECKOE PABHOBECUE

10

[TpaxkTnueckas padota Ne 1.
«BnusiHue pa3nnyHbIX
($haKkTOpPOB Ha CKOPOCTh
XUMHUYECKON PEAKLIMNY

11

DneKTponuTUYECKas
nucconuanud. Ilonsarue o
BOJIOPO/IHOM ITOKa3aTele
(pH) pactBopa.
PeaknuunonHorooOMeHa.
I'maposm3opranndecKux u
HEOpPraHUYEeCKUXBEIEeCTB

12

OKUCIIUTEIBHO-
BOCCTAHOBHUTEIbHEIC
peakuun. [Torsitre 06
AJIEKTPOJIU3E PACIIABOB H
pPacTBOpPOB coJiei

13

KonTtponbsHas pabora no
pasneny «Teopernueckue
OCHOBBI XUMHI»

14

MeTaiibel, nX I0J0KEHHE B
[Tepuoanyeckoit cucreme
XUMHYECKUX 3JIeMEHTOB /I.
H. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB.
OO0muepu3nIEeCKHECBONCTB
aMeTallIoB




15

CruaBsl METaJUIOB.
DIEKTPOXUMHUECKHUH Psil
HaINpsKEHU METaJlJIOB

16

XUMHUYECKHE CBOMCTBA
BOKHEHIIIMX METAJJIOB
(HaTpuii, KaJui, KaJbIUH,
MarHui, aJfOMUHUN) U X
COeTUHEHUN

17

XHUMHUYECKHE CBOMCTBA
XpOMa, MEIH U UX
COCIUHEeHNHU

18

XHUMHUYECKHE CBOMCTBA
IIMHKA, JKeJie3a H UX
COeIMHEHUN

19

[TpaxkTnueckas padota Ne 2.
"Pemenue
AKCIEPUMEHTAJIBHBIX 3a/1a4
mo TeMe «MeTaiab»"

20

Hemeraimiel, 1X mOJ0XKEHUE
B Ilepuonuueckoii cucreme
XUMHYECKUX 3JIeMEHTOB /I.
H. MenneneeBa n
0COOEHHOCTH CTPOCHHS
aTOMOB

21

®u3n4ecKue CBOMCTBA
HEMETAJUIOB. AJUIOTPOIHUS
HEMeTaJUIoB (Ha mpuMepe
KHCIIOpo/a, cepsl, pocdopa
U yTJIepo/a)




22

XUMHUYECKHE CBOMCTBA
raJioreHoOB, CEPhl U UX
COCIIMHEeHUH

23

XUMHYECKUE CBOUCTBA
azora, ¢ocdopa u ux
COeTUHEHUN

24

XHUMHUYECKHE CBOMCTBA
yriiepoaa, KpEMHHS U UX
COCIIMHEHNH

25

[IprumeHeHue Ba)KHEN X
HEMETAJUIOB U UX
COeTMHEHUN

26

O0o06menue u
CHCTEeMaTH3alus 3HaHUH 110
Teme «HemeTaby.
Brrancnenns mo
YPaBHEHUSIM XUMHYECKUX
peakuui u
TEPMOXUMUYECKUE PaCUEThI

27

[TpakTuyeckas pabora Ne 3.
«Pemenune
AKCIIEPUMEHTAJILHBIX 3a/1a4
o teme "Hemeramnbr"»

28

Konrtposnpnas pabora no
TeMaM «MerauieD U
«HemeTtame»

29

Heoprannueckue u
OpraHUYECKUE KUCIOTHI.
Heoprannueckue u




OPraHN4€CKUC OCHOBAHUA

30

AMdoTtepHbIe
HEOPraHUYEeCKHe 1
OpraHUYECKUE COCTUHECHUS.
I'eneTnueckas CBA3H
HEOPraHM4YEeCKUX U
OpraHMYECKUX BEIIECTB

31

Poars xumun B
obOecIeueHU N
3KOJIOTHUYECKOM,
SHEPreTUYECKON U
MHIICBON 0€30I1aCHOCTH,
Pa3BUTUHU MEITUITUHBI

32

[IpencraBnenust 06 00X
HAYYHBIX MPUHITUTIAX
MIPOMBITIICHHOT'O
MOJTYYEHUS BaKHEUIIINX
BEILIECTB

33

YenoBek B MUpE BEIIECTB U
MaTepHalIoB

34

XHUMHUA U
310pOBbEYETIOBEKA

OBULIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34







IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJIBHOM ITPOT'PAMMBbI

10 KJTIACC

KoanposepsieMmorope3yJibrara

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTaThl 0CBOCHUS
OCHOBHOI1 00pa30BaTeJIbHON MPOrPaMMBbI CpPeIHEro
o01ero oopa3oBanusi

TeopeTnueckueoCHOBBIOPTaHUYECKOUXUMUU

1.1

ChopMupoBaHHOCTh TPEACTABICHUNA O XUMHYECKOU
COCTaBJIAIONIEH €CTECTBEHHOHAYYHOW KapTHHBI MUDA,
poJii XMMHUU B TIO3HAHWM SIBIIGHUU TPUPOIBI, B
(hopMHUPOBAHUM MBINIJIEHUS U KYJIbTYPbl JUYHOCTH, €&
(YyHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOW ISt
pEelIeHHs] TPAKTUYECKUX 3a7a4 H  IKOJIOTHYECKHU
00OCHOBAaHHOIO OTHOUIEHUS K CBOEMY 3/10pPOBbIO U

MPUPOIHOM cpelie

1.2

Biagenue cucrtemMod XMMHYECKMX 3HAHUHM, KOTOpas
BKJIFOYAET: OCHOBONOJIATralollue MOHATHS (MOJIEKya,
BAJICHTHOCTb,  3JIEKTPOOTPULIATEIbHOCTb,  CTEIEHb
OKHUCJICHMS, XMMHM4YECKas CBS3b, MOJIb, MOJIIPHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKIMOHANbHAS ~ TpyNNa, pajguKkail, H30Mepus,
H30MEpBHI, TOMOJIOTHYECKHUU pan, TOMOJIOTH,
YIIEBOAOPOIBI, KUCIOPOA- M a30TCOAEpKalue
COCAMHEHMsI, OHOJIOTMUECKH AaKTUBHBIE BEILECTBA
(yrneBoabl, JKHpbI, O€JIKH), MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COEIMHEHHMS); TEOPUHU U 3aKOHBI (TEOpUsi XMMUYECKOT O
CTpoeHHUs1 opranuyeckux Bemects A.M. bytieposa),
3aKOHOMEpPHOCTH, CHMBOJIMYECKHH S3bIK  XUMHUHU,
(akTomOrnyecKkue CBEACHHUS O CBOWCTBAaX, COCTaBe,
HOJIy4eHUH u 6e3omacHoM UCI0JIb30BaHUU
BAXHEUIIUX  HEOPraHMYECKUX M  OpPraHUYEeCKUX
BEUIECTB B OBITY M MPaKTUUYECKOH JEsTeNIbHOCTU

YCJIOBCKa

1.3

CdhopMHupoBaHHOCT YMEHUH BBISIBIISATH XapaKTepHBIC
MPU3HAKU TOHSTUM, YCTAaHABIMBATh UX B3aUMOCBS3b,

HCIIOJIB30BaTh COOTBCTCTBYIOIIIHE IIOHATHUA npu




ONMCaHUU COCTaBa, CTPOCHHUS U  IpeBpallleHUui

OpPraHUYECKUX COEIMHEHHI

1.4

cOopMUPOBAHHOCTH yMEHUI HCI0JIb30BaTh
XUMHUYECKYIO CUMBOJIMKY JUTS COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYpHBIX  (pa3BEpPHYTOM,
COKpamtI€HHol) ¢GopMyJ OpraHMYEeCKHX BEIIECTB U
YpPaBHEHUM XUMHUYECKHMX pPEaKUU, HN3rOTaBIUBAThH
MOJIEIM  MOJIEKYJ ~OpraHUYECKUX BEIIECTB IS
WUTIOCTPALIMKM UX XMMHYECKOT0 U MPOCTPAHCTBEHHOT O

CTpOEHUS

1.5

CdopmupoBaHHOCTH YMEHUH YCTaHABIIMBATh
IPUHAJIEKHOCTh N3yYEHHBIX OPraHUYECKHX BEIIECTB
II0 UX COCTaBY M CTPOGHHIO K ONpPENeNEHHOMY KIIacCy
(rpynme) coenuHeHHH (YTJIEBOJOPOABI, KHCIOPOX H
a30TCO/IePXKAIHE COCJUHEHHS, BBICOKOMOJICKYIIIPHBIC
COCIMHEHUS), JlaBaTh UM Ha3BaHMS o

cucrtematnueckor HoMmeHknatype (IUPAC)

1.5

ChopMupOBaHHOCT,  YMEHHUS  ONPEAENATh  BUIBI
XUMHYECKOM CBSI3M B OPraHUYECKUX COECIUHEHUSX

(omuHapHBIEC U KPATHBIE)

1.6

ChopMupoBaHHOCTh YMEHUS MPUMEHSTH: MOJIOXKCHHS
TEOPUU CTPOEHUS OpraHMYecKUuX BemectB A.M.
BbyTtnepoBa ans OOBSICHEHUs 3aBUCHMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa W CTPOCHHUS; 3aKOH

COXpaHCHHA MACChl BCIICCTB

YraeBog OpOJEbI. KPICJ'IOpOI[CO)I CpiKalmme n
a30TCoZACpKAIIUC OpraHUv4CCKUC COCAMHCHUA.

BricokoM OJICKYJIIPHBICCOCANHCHU A

2.1

CdopmupoBaHHOCTH yMEHUI MIPUBOJIUTH
TpUBHAJIbHBIE HA3BAHUS OTAEIbHBIX OPraHUYECKUX
BELIECTB (aTHIIEH, I POIUJIEH, alleTUJIEH,
STUIIEHTIINKONb, TIUIEpUH, ¢eHon, GopMaabIeru,
aleTalbIETU, MypaBbUHAsg KUCJIOTa, YKCYCHas
KHCJIO0Ta, OJEMHOBAasl KHUCJIOTa, CTEApUHOBAsl KHUCIIOTA,

TJII0K03a, (PPYKTO3a, Kpaxmall, IeJUTF0J103a, TIUIIIH)

2.2

CdopmupoBarHHOCTH yMEHUI XapaKTepH30BaTh
COCTaB, CTpoeHHe, (U3HYECKue U XUMUYECKUe

CBOMCTBA THIIMYHBIX HpeﬂCTaBHTCHeﬁ pa3IMYHbIX




KJIACCOB OPraHMYeCKUX BEHIeCTB (MeTaH, OJTaH,
STHJIEH, MPONUJIEH, areTHUIIEH, Oyramuen-1,3,
MetunOyraguen-1,3, OeH307, METaHON, ATaHOI,
STWJICHTJIMKOJb, TJIHUIEPUH, (EHON, aleTajbJerul,
MypaBbUHAsI M YKCYCHAs! KMCJIOTHI, TJIFOKO3a, Kpaxmall,

LEJIJTI0J103a, aMUHOYKCYCHAs KUCJIOTA)

23

CdopmupoBaHHOCTH yMeHUs WJUTFOCTPUPOBATH
F€HETUYECKYIO CBSI3b MEXIY TUITAYHBIMHU

OpCACTAaBUTCIEIMU PA3JIMYHBIX KJIACCOB OPraHUYCCKUX

BEIIECTB ypaBHEHUSIMU COOTBETCTBYIOIIHNX
XUMHUYECKUX peakuuii c HCIOJIb30BaHUEM
CTPYKTYPHBIX OpMYI

2.4

CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh
UCTOYHMKH  yIJIEBOJOPOIHOTO  ChIpbsi  (He(Ts,
OPUPOIHBIN Ta3, Yrojib), CIOCOOBl X MepepadOTKH U

NPaKTUYECKOE MPUMEHEHHE TPOAYKTOB MepepadOTKH

XUMHA U )KU3HL. PacuéThl

3.1

ChopMupoBaHHOCTH YMEHUW BJIAJETh CHCTEMOM
3HaHUN 00 OCHOBHBIX METOJAaX HAyYHOTO IMO3HAHUS,
WCIMOJIB3YEMBIX B XHMHUHM TIPU HM3YyYECHUH BEIIECTB M
XUMHUYECKUX sIBJICHUU (HaOo/eHue, W3MEpeHue,
9KCIIEPUMEHT, MO EJIUPOBaHUE), U CI0JIb30BATh
CHUCTEMHBIE XUMHUYECKHE 3HAHUS [UIsl TPUHATUS
pelIeHHT B KOHKPETHBIX J>KU3HEHHBIX CHUTYaLHUsX,

CBA3aHHBIX C BEHICCTBAMU U UX MIPUMCHCHUCM

3.2

CdopMupoBaHHOCTH YMEHHH COOJIOIATh TIpaBUiIA
MOJIb30BaHUS XUMUYECKON MOCYI0i U J1abopaTopHbIM
o0opylnoBaHMEM, a TaKXe IpaBWia OOpalleHUs cC
BELIECTBAMU B COOTBETCTBUU C HHCTPYKLUUSMHU I10

BBIITOJIHCHHUIO na6opaT0prlx XUMHNUYCCKHX OIIBITOB

3.3

CchopMHpPOBAaHHOCTh ~ YMEHHMH  IUIAHUPOBaThb U
BBIIOJIHATh XUMUYECKUN 3KCIIEPUMEHT (IIPEBpALLEHUS
OpPraHWYeCKUX BEUIECTB IPU HarpeBaHUU, MOJIyYE€HUE
TUJIEHA M M3yYEHUE €ro CBOMCTB, KayeCTBEHHBIE
peakiuy  OpraHM4ecCKMX BELIECTB, JEHATypalus
O€IKOB MpH HarpeBaHUU, [[BETHbIE PEaKI[UU OEIKOB) B
COOTBETCTBMM C TpPAaBHUJIAMH TEXHUKHU O0€30MacHOCTU

npy OOpallleHWH C BEHIECTBAMU U JIa0OPaTOPHBIM




000pyZOBaHUEM; IIPENCTABIIATh pe3ynbTaThl
XMMHUYECKOr0 OJKCIepuMeHTa B (GopMe 3amucu
YPaBHEHMI COOTBETCTBYIOLIUX peakuui u

(hopMyIHPOBaTH BHIBOJIBI HA OCHOBE ATHUX PE3YJILTATOB

34

CdhopMupoBaHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS
M0 XUMHYECKHMM YypaBHEHHSM (Maccel, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOAYKTa
pEeaKiuu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OIHOTO W3 HCXOJHBIX BEIIECTB WM MPOAYKTOB

peaKIIum)

3.5

CdopmMupoBaHHOCTH YMEHUI KPUTHYECKH
aHaAJIU3HPOBATh XUMHYECKYIO uH(popMaIuio,
NOJy4yaeMyl0 U3 pa3HbIX MCTOYHHMKOB (CpelcTBa

MaccoBOi HHpopManuu, ceTb IHTepHeT u apyrue)

3.6

CdopMupoBaHHOCTH YMEHHH COOJIOJATh TIpaBUiIa
9KOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEAEHUS B OBITY U
TPYIOBOW JNEATEIBbHOCTU B LEJISIX COXPAHEHUS CBOErO
37I0pOBbI W OKpYXKalIIed MNPUPOJHON  CpEns,
OCO3HaBaTh ONACHOCTb BO3JECUCTBUS HA IKUBbIE
OpPraHU3Mbl OINpPEAENEHHBIX OPraHUYECKUX BELIECTB,
noHumass cMbica mnokasarens [IJIK (mpenensHo
JIOTTYCTUMOM KOHLIEHTpAIlMK), TOSICHATh Ha MpUMepax
CmocoObl  YMEHBIIEHUST ¥ MPEJOTBPAICHHUS HUX

BpCAHOTO BOSHCﬁCTBHﬂ Ha OpraHu3M 4cCJIOBCKa

11 KIIACC

Koanposepsiemorope3syiabrara

IIpoBepsieMble MpeAMeTHbIE Pe3ybTAThl 0CBOECHHS
OCHOBHOI1 00pa30BaTeJIbHOI NPOrPaMMbI CpPeIHEro
001ero oopasoBaHus

TeopeTnuecKne0CHOBBIXUMUU

1.1

Branenue cucremMoll XMMHMYECKMX 3HAaHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraloIIye MOHATUS (XUMHYECKHUM
3JIEMEHT, aTOM, JJIEKTpOHHAas 000JI0UKa aToma, s-, p-, d-
JNIEKTPOHHBIE OpOMUTaIM aTOMOB, HOH, MOJIEKyJa,
BAJICHTHOCTb,  DJIEKTPOOTPULIATEIbHOCTh,  CTENEHb

OKHUCJICHUA, XUMHWYECKas CBA3b, MOJIb, MOJIApHas Macca,




MOJIIDHBIA O0BEM, KPUCTAIMYECKAs] PEHIETKA, THIIBI
XUMHYECKHX peakuui (OKHCIUTENBHO-
BOCCTAHOBUTENBHBIE, JK30- M  JHIOTEPMHYECKHE,
peakiy HOHHOrO OOMEHa), pPacTBOpP, AJIEKTPOJIMTHI,
HEIEKTPOJIUTHI, AJIEKTPOJUTHYECKAs UCCOLUALNS,
OKHCIINTENIb, BOCCTAHOBUTENb, CKOPOCTb XWMHYECKOU
peaKury, XMMHUYECKOE PAaBHOBECUE); TEOPUH M 3aKOHBI
(Teopust JJIEKTPOJINTUYECKOU JUCCOLMALINH,
[lepuonnueckuit 3axkoH [[.M. MenneneeBa, 3akoH
COXPaHECHHUS Macchl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUH  SI3bIK  XUMHUH, (PAKTOIOTHUECKHE
CBEACHHMS O CBOWCTBAaX, COCTaBe, IIOJIyYCHHH U
6e30macHOM HCIOJIb30BaHUU BAKHEHIINX
HEOpraHMYECKNUX BEHIECTB B OBITYy U MPaKTHYECKOU

JCATCIBbHOCTH 4YCJIIOBCKA

1.2

ChopMHpoBaHHOCT YMEHUHN BBISIBJISATH XapaKTE€pHbIE
NPU3HAKK W B3aUMOCBS3b H3YYEHHBIX IIOHATHUH,
IPUMEHATH  COOTBETCTBYIOLIME  IIOHSTUA  IpU
ONMCAaHUU CTPOEHUS U CBOWCTB HEOPraHMUYECKUX
BELIECTB M UX NPEBPALICHUMN; BBIABIIATH B3aUMOCBS3b
XUMHUYECKUX 3HAHUHI c MOHATUAMU u
NPEICTABICHUSAMU  IPYITUX  €CTECTBCHHOHAYYHBIX

MPEeIMETOB

1.3

Branenne oCHOBHBIMU METOJaMU HAYYHOT'O TTO3HAHMS
BEIIECTB M XWMHYECKHX SBJICHUN (HAOIIOICHUE,

U3MEpEHUE, FIKCIIEPUMEHT, MOJEINPOBAHHE)

1.4

CdopmupoBaHHOCTH YMEHUI OIIPEAEINATh
BAJICHTHOCTb M CTENEHb OKHUCJIEHHUS XUMHUYECKHX
3JIEMEHTOB B COEIMHEHUSX Pa3IMYHOr0 COCTaBa, BUJL
XUMUYECKON CBSI3H (koBanmeHTHAas, WOHHAs,
MeTaJuIMuecKasi, BOJOPOAHAs) B COCAMHEHHSX, THI
KPUCTAJUIMYECKON PEmIETKH KOHKPETHOTO BEIIeCTBa

(aToMHas, MOJNEKYJISIpHAs, MOHHAS, METAJUTMYECKasl)

1.5

CdhopMupoBaHHOCT YMEHHMI OMpEnensTh XapakTep
cpenbl B  BOAHBIX pacTBOpax HEOPraHUYECKHX

COEIMHEHUN

1.6

ChopMupoBaHHOCT,  yMEHHUS  KJIACCHPUIIMPOBATH

XUMHUYCCKUE pCaKOWH 110 Pa3JIMYHBIM IIPH3HAKaM




(4ucimy U cocTaBy pearupyromyX BEIIECTB, TEILIOBOMY
3¢ dekTy peakuuu, U3MEHEHUIO CTETICHEW OKHMCIICHHS
JJIEMEHTOB,  OOPAaTUMOCTH  PEAKIHH,  YYaCTHIO

KaTaam3aTropa)

1.7

ChopMupoBaHHOCT, YMEHUN COCTaBISATH ypaBHEHUS
peakui pa3IMYHbIX TUIIOB, IOJHBIE U COKPAILEHHBIE
YpaBHEHHsI pEAKIMil HMOHHOTO OOMEHa, YYHUTHIBAs

YCJIOBUA, ITPHU KOTOPBIX 3TU pCaKIUX UAYT 10 KOHIIA

1.8

CchopMHpPOBAaHHOCTh YMEHUH TIPOBOJHUTH PEAKIINH,
MOJATBEP)KAAIOIINE KaueCTBEHHBI COCTAaB Pa3IMUYHBIX
HEOPraHUYECKUX BEIIECTB, PACIO3HABATh OIBITHBIM
NyTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX pacTBOpax

HCOPraHN4YCCKHUX BCUICCTB

1.9

ChopMHpoBaHHOCT, YMEHMH pacKpbIBaTh CYIIHOCTb
OKHUCJIMTEJIBHO-BOCCTaH OBUTEIIBHBIX peakuuii
MOCPEICTBOM COCTABIICHHs 3JIEKTPOHHOIO OasaHca

ATUX PEAKLIHI

1.10

CdopmMupoBaHHOCTh YMEHUN OOBICHITH 3aBUCUMOCTD
CKOPOCTH XHMHYECKOW pEaKIHH OT Pa3JIUuYHbIX

(akTopoB

1.11

CdhopMupoBaHHOCT, yMEHUH OOBSCHATH XapakTep
CMEIIEHUS] XMMUYECKOTO PaBHOBECHUS B 3aBHCHMOCTH

oT BHemHero Bo3aeiicteus (npuniun JlelllaTense)

OO0m1as 1 HeopraHUYEeCKASTXUMHS

2.1

ChopMupoBaHHOCTh YMEHHH PACKPBIBATH  CMBICT
Ilepuonnueckoro 3akoHa JI.M. MengeneeBa u
JIEMOHCTPUPOBATH €ero CHUCTEMATU3UPYIOLLYIO,

OOBSICHUTENbHYIO U IPOrHOCTHYECKYIO (DYHKIIMH

2.2

CdopMupoBaHHOCTH YMEHH I XapaKkTepU30BaTh
3JIEKTPOHHOE CTPOCHHE  aTOMOB XUMHYECKUX
anemeHToB 1—4 mepuonoB Ilepuoanyeckoil CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB JI.A. Menpaeneena,
UCTIONIB3YSl  TOHSATUA ~ «S-, p-, d-3JEKTPOHHBIC
opouTaNN», «IHEPreTUYECKUe YPOBHU», OOBSICHITH
3aKOHOMEPHOCTH HW3MEHEHHSI CBOMCTB XUMHUYECKHX
3JIEMEHTOB M UX COCAMHEHUN MO NMEepUoJaM U rpynmnam
[lepuognyeckoil CUCTEMBl XHUMHUYECKUX 3JIEMEHTOB

J.N. Menneneesa




23

CdopmupoBaHHOCTH yMEHUHI XapaKTepu30BaTh
(onuceIBaTh) obuue XUMUYECKUE CBOMCTBA
HEOPraHWYECKUX  BELIECTB  PA3JMYHBIX  KJACCOB,
MOJATBEP)KIAaTh CYIIECTBOBAaHHE T'€HETUUYECKOW CBS3U
MEXJly HEOpPraHWYeCKHMMH BEIIECTBAMU C ITOMOLIBIO

YPaBHEHHI COOTBETCTBYIOIMX XUMHYECKUX PEAKIUI
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CdopmupoBaHHOCTH YMEHUH yCTaHABJIMBATh
MPUHAJJIEKHOCTh HEOPraHWYECKHX BEIIECTB IO HX
cocTaBy K omnpeaenéHHoMy Kiaccy  (Tpymme)
COEAMHEHMH (MpocCThle BeIIecTBAa — METaUIbl U
HEMeTaJUThl, OKCH/IBI, OCHOBaHUA, KHCJIOTHI,

aM(dOTepHBIE THAPOKCUIBI, COJIN)

2.5

CdopmupoBaHHOCTH yMEHUI HCI0JIb30BaTh
XMUMHUYECKYI0 CHUMBOJIMKY [UIsl COCTaBJieHHS (GopMyl
BEUIECTB M  YPAaBHEHMH XUMHUYECKUX PEAKLUU,
cuctematnueckyro  HomeHkiaatypy (IUPAC) wu
TpUBHUAJIbHbIE HA3BaHUS OTAEJIBHBIX HEOPraHUYECKUX
BEIIECTB (yrapHblii ra3, YrieKUCIbId Ta3, aMMHaK,
ramésasl u3BeCTh, HeraléHasi MU3BeCTh, IUThEBAs COAa,

MUPUT U IPYTHUE)

2.6

CdopMupoBaHHOCTH yMeHUi XapaKTepu30BaTh
(omuChIBATD) obmue XUMUYECKUE CBOICTBa
HEOPraHWYECKHX BEIIECTB  PAa3IMYHBIX  KJIACCOB,
MOATBEPXKIATh CYIIECTBOBAHUE TCHETHUUECKOW CBS3U
MEXJy HEOPraHMYECKHMMH BEIECTBAMH C TOMOIIBIO

ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYICCKUX peaKHI/Iﬁ

2.7

ChopMupoBaHHOCT, ~ YMEHUH  IJJAaHMPOBaTb U
BBIIIOJHATh XUMHUYECKHM AIKCHEPUMEHT (pa3Jio’KeHue
NEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalu3aTopa,
OIpeNeJICHHE CPEebl PACTBOPOB BEILECTB C MOMOIIBIO
YHHUBEPCAJIbHOTO HMHAMWKATOPA, BIHMSIHHE Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTb XHUMHYECKOH peaKIuu,
peakiy HOHHOTO OOMEeHa, KaueCTBEHHBIC pPeaKIuy Ha
cyib(dar-, kapOOHAT- U XJIOPUI-AaHUOHBI, HA KaTHOH
aMMOHHUS, pEIIeHHEe SKCIEPUMEHTANbHBIX 3aJad IO
temaM «Metamuie» U «Hemeramib») B COOTBETCTBUU
C IIpaBUJIaMU TEXHUKH 0€30MacHOCTH MpH o0palieHuu

C BewlecTBaMM M Ja0OpaTOPHBIM O00OPYIOBAHUEM;




MIPECTABIAT pE3yIbTATHI XUMHUYECKOT O
JKCIepuMeHTa B ¢GopMe  3alucH  ypaBHEHUH
COOTBETCTBYIOIIMX  peakuuii U  QopMyIupoBaTh

BBIBOABI HAa OCHOBEC 3THX PE3YJIbTATOB

2.8

CdhopMupoBaHHOCT, yMEHUW COONIOAATh TIpaBHIIA
MOJIb30BaHUsI XUMHUYECKOH TOCYI0i 1 TabopaTOPHBIM
o0opynoBaHUEM, a TakXKe IMpaBWia oOOpalleHus ¢
BEI[ECTBAMH B COOTBETCTBUHM C HWHCTPYKIUSMHU TI0

BBITIOJTHCHHU IO J'Ia60paT0pHI)IX XUMHUYCCKUX OIIBITOB

2.9

ChopmMupoBaHHOCTD YMEHUH XapaKTepu30BaTh
XMMHMUYECKHE IPOLECChl, JIeKAaIlMe B  OCHOBE
IPOMBIIUIEHHOTO  TMOJIYYEHUS CEpHOW  KHCIOTHI,
aMMHakKa, a TaKkKe c(hOpMUPOBAHHOCTD
IpeACTaBICHUNH 00 OOIMX HAYYHBIX MPUHIUNAX U
9KOJIOTUYECKUX npobiemax XMUMHYECKOTO

IIPpOU3BOACTBA

XUMHA U )KU3HL. PacuéThl

3.1

CdopMupoBaHHOCTh MPEACTABICHUNA O XUMHYECKOU
COCTaBJISIFOLIEH €CTECTBEHHOHAYYHOM KapTHUHBI MHUpa,
poIuM XUMHM B TIO3HAHWUM SIBIIGHUH TIPUPOABI, B
(hOpMUPOBAHUU MBIILIEHUS U KYIbTYphI JINYHOCTH, €€
(YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW st
peuIeHusl TPaKTUYECKUX 3aJad U DKOJOTMYECKH
000CHOBAaHHOTO OTHOIICHHUSI K CBOEMY 3/I0POBBIO H

MPUPOJTHOU CpeAe

3.2

CdopmupoBanHOCTH YMEHUH KPUTHYECKH
aHaAJIU3HPOBATH XUMHYECKYIO uH(popMaIuio,
NOJy4yaeMyl0 U3 pa3HbIX MCTOYHHMKOB (CpelcTBa

MaccoBOM KOMMYHUKallUH, ceTb VIHTEpHET U Apyrue)

3.3

ChopMupoBaHHOCT, yMEHUH COOMIOAATH TIpaBHIIA
9KOJIOTUYECKHU 11eTIeCO00pa3HOro MOBEACHHS B OBITY U
TPYJIOBOM NESITEIBHOCTA B LIENSAX COXPAaHEHHUS CBOETO

3J10pPOBbsI M OKpYKaroLel TPUPOAHOU Cpeabl
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Oco3HaBaTh OMNACHOCTH BOSﬂCﬁCTBHH Ha JKHBBIC
OpraHu3Mbl OHpC}ICJIéHHI)IX BCIICCTB, ITOHWUMAasi CMbICJI

nokazatens [I/IK, moscHATh Ha mpuMepax CHocoObI




YMCHbBIICHUA W OPEAOTBpPAlICHUA WX BpPCAHOIO

BO3I[€I710TBI/I$[ Ha OpraHu3Mm 4€jI0BCKa

3.5

ChopMHPOBAHHOCT YMEHUI NPOBOANUTH BBIYUCICHHS
C HCHOJIb30BAaHUEM TOHATUSA  «MaccoBas  JIOJIs
BEIIIECTBA B PacTBOpe», 0OBEMHBIX OTHOIICHUN Ta30B
IIPU XUMHYECKUX PEAKIMSAX, MacChl BEIECTBA WU
00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce MO O0BEMY OJHOTO U3 YYacTBYIOIIMX B
peakiiy BelecTB, TerjaoBoro 3pdexkTa peakiuu Ha
OCHOBE 3aKOHOB COXpPAaHEHMsS MaccChl BEIECTB,

OpEBpaAlICHUA U COXPAHCHUSA DHCPIrun




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMbliiaIeMEHTCOAEPKAHUSA

1

TeopeTn4eCcKreOCH OBBIOPTaHUYECKOMXUMHUH

1.1

HpeﬂMeT OpFaHquCKOﬁ XUMUH: €€ BO3HUKHOBCHHEC, PA3BUTHUC W 3HAYCHUC B
MOJIYYCHUHU HOBBIX BCIICCTB W MAaTCpUAJIOB. TGOPI/ISI CTPOCHUA OPraHUYCCKUX

coennHenuid A.M. bytnepoBa, €€ OCHOBHBIE TOJIOKEHHUS

1.2

CtpyktypHble (QOpMYJbl OpPraHMYECKUX BeEIIecTB. [ OMoJorusi, H30MepHsl.
XuMHuueckas CBA3b B OPraHMYECKHX COEAMHEHUSX — OJIMHApHBIE U KpaTHbBIE

CB3H. HpeI[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(bHKaL[I/II/IOpFaHI/I‘IeCKI/IXBCI_HCCTB

1.3

HomeHknaTypa opraHMuecKux COCJUHEHHMH (CUCTeMaTh4yecKas) U TPUBHAIBHBIC

Ha3BaHUS BaXKHEHIIIMX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNM4YCCKHUX BCIICCTB

VYriieBogopoast

2.1

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH psAll. MeTaH U 3TaH — NMpPOCTenIne
MPEACTABUTENIM AJIKaHOB: (H3UYECKUE U XHUMHUYECKHE CBOICTBa (peakuuu

3aMCIICHUA U FOpCHI/ISI), HaXO0XACHUEC B IPpUPOAC, MTOTYYCHUEC U IPUMCHCHUEC

2.2

AJIKEHBI: COCTaB U CTPOEHHE, T'OMOJIOTMYECKUU psii. DTUIIEH W MPONHUIEH —
MPOCTEHUINNE TPEACTABUTENN aJKEHOB: (U3NYECKUE U XHMHUYECKHE CBOICTBa
(peakuuu TUIPUPOBAHUS, TaJOT€HUPOBAHUSA, THUIpATallUU, OKUCIEHUS U

MOJIMMEPU3ALINH ), TIOTY4EHHE U IPUMEHEHNE
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Anxaauensl: OyrtagueH-1,3 u MerunOytanuen-1,3: cTpoeHue, BaxkHeHmue
XUMHYECKHUE CBOMCTBA (peakuus MOJUMEPHU3ALIHH).

ITory4eHneCMHTETUY €CKOrOKaydyKa U PE3UHBI

2.4

AJIKHHBL: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUH psill. ALeTuieH —
npocTeiuii  mpeAcTaBUTENb QJKUHOB: COCTaB, CTpoeHue, (usnyeckue u
XHUMHUYECKHE CBOWMCTBA (peaKkUMM I'MAPUPOBAHUS, TaJOreHUPOBAHUS, FUApaTalii,

TOpEeHHUs), MOJy4eHHE U IPUMEHEHNE

2.5

Apenbl. beHszom: coctaB, cTpoeHue, (usnueckne M XUMHYECKHE CBOICTBa
(peakiuu rajJjoreHupoBaHusl U HUTPOBAHUsA), OJIyYeHHE U IpuMeHeHue. Tomyon:
cocTaB, CTpoeHue, (GU3MYeCKHe U  XUMHUYECKHe CBOWCTBA  (peakiuu
rajoreHUpoBaHUsT UM HUTPOBAHHUS), IOJYyYEHHE M MpPUMEHEHHE. TOKCHUHOCTh
apeHOB. ['eHeTmueckas CBsI3b MEXKIY YIJIEBOJOPOJAAMH, INPUHAUICKAIUMHA K

Ppa3JIM4YHbIM KJlacCaM

2.6

[TpupoaHBIE HICTOYHUKH YTIIEBOIOPOAOB. [IprponHbIii Ta3 U MonmyTHbIE He()TSHBIC




ra3el. Hegte u e€ mpoucxoxnenue. CriocoObl mepepaboTku HeTH: MEepPEeroHKa,
KPEKUHI (TepMUYECKHM, KaTaluTudeckuil), muponus. IIponykTel nepepaboTKu
HeTH, WX TpPUMEHEHHWE B MPOMBINUICHHOCTH W B ObiTy. KameHHBIyroms u

IIPOAYKThIEronepepadoTKu

KI/ICJIOpOI[CO,Z[ CpKAIMUCOPraHNYCCKUECCOCANH CHU A

3.1

[IpenenbHBIE OAHOATOMHBIEC CIIUPTHL. METAHON W 3TAHONI: CTpOeHUE, (pusmueckue
U XUMHYECKHE  CBOWMCTBAa  (peakiuu C  aKTMBHBIMM  MeETaJUIAMH,
rajioreHoBOJOpO/IaMH, TOPEHUE), NpUMEeHeHHe. BomoponHbie CBS3HM MEXIY
MOJIEKYJJaMH COUPTOB. JleficTBME METaHOJIAa M ATaHOJAa Ha OPraHU3M 4YeJIOBEKa.
MHOroaToMHbI€ CITUPTHL. ITUJICHTIIMKOIb U TJIHIEPUH: CTPOCHUE, PU3UIECKUEC U
XUMHUYECKHE CBOMCTBa  (B3aUMOJEHCTBHE CO  IIEJIOYHBIMH  MeETajllaMH,
Ka4eCTBEHHAs peakuus Ha MHOI'0OAaTOMHbBIE CIIHPTHI).

HeﬁCTBHeHaOpFaHHSquHOBeKa. HpI/IMeHeHI/IeFJ'II/IHepI/IHa W 3TUJICHITIMKOJIA

3.2

@deHon:  CTpOEHHUE MOJIEKYJbl, (U3MYECKHEe ¢ XUMUYECKHE CBOMCTBA.

Toxkcuunoctedenona. [Ipumenenunedenona

33

AJ'IB)IGI‘I/IZ[BI U KCTOHHI. (DOpMaJ'IBI[GFI/II[, aneTajipaCerua: CTpoCHUC, (I)I/I3I/I‘~ICCKI/IC u
XHMHYECKHE CBOMCTBA (peaKm/m OKHCJICHHS W BOCCTAHOBJICHHA, KAaUCCTBCHHBIC

peaKiyu), HoJyuyeHUEe U IPUMEHEHNE
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OnHOOCHOBHBIEC TpeleNbHbIe KapOOHOBBIE KHCIOTHl. MypaBbUHAs U YKCyCHas
KHUCJIOTBL: CTPOCHHE, PU3NIECKHEe U XUMUUYECKUE CBOMCTBA (CBOWCTBA, 00IIMe ISt
Kllacca KHUCIIOT, peaknus dTepuuKalnu), TMOIydeHHe U [PUMEHEHHE.
CreaprHOBasi U OJICMHOBAs KUCJIOTHI KaK MPEICTABUTENN BBICHINX KapOOHOBBIX

KHUCIIOT. MBIJIa KaK COJIM BBICIIMX Kap60HOBI)IX KHCJIOT, X MOKOIIICC HeﬁCTBHe

3.5

CnoxHble 3(pUpbl KaK MPOU3BOAHBIC KapOOHOBBIX KHCIOT. [ MIAPONU3 CIOKHBIX
3pUpOB. AKupsr. I'mnponus JKUPOB. [IpuMeHeHneKupoB.

buonornyeckasposnbxupoB

3.6

VYrieBoasl: cocTaB, KilacCcU(pUKAIUSA YIIIEBOAOB (MOHO-, TU- U TOJHCAXapUIbl).
I'moko3a — mnpocTeHIMii MoOHOcaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢du3nuecKre U XUMUYECKHE CBONCTBA (B3auMoeiicTBue ¢ ruapokcuaom meau(1l),
OKHCJICHHE aMMHA4YHBIM pacTBOpoM okcuzaa cepebpa(l), BoccraHoBIeHHE,
OpoXeHHe TJI0OKO3bl), HaXOXKJIEHUE B NPUPOAE, NPUMEHEHUE, OuoJornyeckas
posib. dotocuHTe3. PpyKTO3a KaK U30MEP IIIHOKO3bl. Kpaxmain u nenoiio3a Kak
npupoaHsle nosmMepsl. CTpoeHue Kpaxmala U 1Leuosio3bl. dusnueckue u

XHUMHUYECKHE CBOWCTBA Kpaxmala (THAPOIIN3, KaueCTBEHHAs peakius C HOA0M)

AzoTcoaepKaleopraHnyecKeCOeAMH CHUS

4.1

AMUHOKHUCIIOTHI KaK aM(OTepHbIE OpraHHyYecKue coenuHeHus. Du3nvecKkue u

XUMHYECKHUE CBOMCTBA AMUHOKHCJIOT (Ha npumepe TJIMIIAHA).




Buonornueckoe3snauenneaMuHOKUCIOT. IlenTuanl

4.2

benku kak npupoAHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. llepBuunas,
BTOpUYHAs M TpPETHYHAs CTPyKTypa OenkoB. XHWMHUYECKUECBOMCTBAOETKOB:

TUAPOJIN3, ICHATYPALIMS, KAYeCTBEHHbIEPEAKIITMUHA OCITKH

BBICOKOMOIIEKY I pHBIECOEIUHEHUS

5.1

OCHOBHBIC TIOHSITHSI XHMHH BBICOKOMOJICKYSPHBIX COCAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEMECHB MOJMMEPHU3AIIUN, CPEIHSS MOJICKYIISIPHAS
Mmacca. OCHOBHBIEMETOIBICHHTE3aBBICOKOM OJICKYJIIPHBIXCOCIMHEHU I —

MMOJIMMEpHU3alvAa U IMMOJIMKOHACH Callusd

5.2

3KCH€pI/IMeHTaHLHHC MCTOAbl H3Y4YCHHA BCHICCTB U HUX npeBpameHHﬁ:
O3HAaKOMJICHHEC C 06p33HaMI/I MMPUPOJHBIX U NCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC,

Kay4yKOB. HOJ’IyLIeHI/ICCI/IHTCTI/ILICCKOFOKay‘IYKa " PC3HUHBIL

11 KJIACC

Kon

IIpoBepsieMblii3IeMEHTCOAEPIKAHUS

TCOpeTI/I‘{eCKI/IeOCH OBBIXMMHU

1.1

XumMuueckuil aneMeHT. Atom. SIapo atoma, U30TOIBL. DJIEKTPOHHAs 000I0YKa.
DHepreTuyeckrue ypoBHHU, MOJAYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-2JIEMEHTHI.
OcoOeHHOCTH paclpeiesieH!s] JIeKTPOHOB MO OpOUTAIsIM B aTOMaX 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASIKOH QUTYpaIIaTOMOB

1.2

[Tepuonnueckuii 3axkoH u [lepuoanueckas cucreMa XUMHU4YECKUX 31eMeHTOB . 1.
MenpneneeBa. CBsi3b NMEPUOIUUECKOrOo 3akoHa W Ilepumogumyeckoil CHCTEMBI
XuMuueckux syemeHToB /.M. MenneneeBa ¢ COBPEMEHHOW TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUsS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB U
0o0pa3yeMbIX MMH MPOCTBHIX W CJIOKHBIX BEIISCTB IO TPYINIaM M IEPHOJIAM.

3Ha‘IeHI/I€HepI/IOI[I/I‘IeCKOFO3aKOHa B Pa3BUTHUUHAYKU

1.3

C’I’pOCHI/IC BCIICCTBA. Xumudeckas CBA3b. Bubl XUMHUYECKOMH CBsA3HU
(KOBaJ'IeHTHaH HCIIOJsIpHAasA W IIOJIsApHAasi, HWOHHAa:A, MeTaJ’IJ’II/I‘IeCKaH). HoHnnbr:
KaTHOHBI U aHUOHBI. MeXaHU3MBbl 06p330BaHI/I${ KOBAJICHTHOM XMMHUUYECKOM CBS3U

(0OMEHHBIH M IOHOPHO-aKIENITOPHBIN). BogopoaHascBs3b

1.4

BanentHoCTb. D1eKTpoOTpHULIATENIbHOCTb. CTENEeHbOKU CIICHHUS

1.5

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIPHOIO CTPOEHHUS. 3aKOH IOCTOSHCTBA
cocTaBa BelleCTBA. THIBl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA
BEIIECTB OT THUIIA KpUCTauIMueckod pemérku. IloHATHE O AMCIEpCHBIX

cucrtemax. VICTHHHEBIE U KOJIJIOMAHBICPACTBOPHI. MaCCOBaHI[OHHBeIHeCTBa B




pacTBope

1.6

Knaccudukanus HeopraHuueckux coequHeHnii. HomeHnkiatypa HeopraHu4ecKux

BEIIIECTB

1.7

Xumnueckass — peakuus.  Knaccudukanuss ~— XMMHYECKMX — peakluil B
HEOPraHWYECKOM M OPraHMYEeCKONM XMMHUHU. 3aKOH COXPAHEHUS MAcChl BEILIECTB,

3aKOH COXPAaHEHUS U MPEBPALIECHUS SHEPIUU IIPU XUMUUECKUX PEAKLIUAX

1.8

CKOpOCTh peakinu, €€ 3aBUCUMOCTb OT Pa3INYHBIX (PaKTOPOB

1.9

OOpatumble peakiuu. XHUMHUYecKoe paBHOBecue. DakTOphl, BIMAIOLIME Ha

cocrosiHne xumuaeckoro pasHosecus. [Ipunnun/lelllarense

1.10

Onekrponutudeckas aucconuanus. CuibHblE W crnadblie AmekTpoiuThl. Cpena
BOAHBIX  PAaCTBOPOB BEIIECTB: KHCTas, HeHTpaabHasl, HIETIOYHAS.

PeaximmunmnonnoroodmMena

1.11

OKHCIIUTEIEHO-B OCCTaHOBUTCJIbHBICPCAKIITU U

HeOpl"aHI/I‘lCCKaHXI/IMI/Iﬂ

2.1

Hemeramnsl. [Tonoxxenne HemeramioB B Ilepuoanueckoil cucremMe XUMUYECKUX
anemenToB J[.M. MeHneneeBa U OCOOEHHOCTH CTpPOEHHUSI aTOMOB. DPusndeckue

CBOICTBAa HEMETAJUIOB. AJUIOTPOINUS HEMETAJUIOB (Ha IpUMeEpe KUCIOpOJa, CEpPHl,

docdopa u yriaeposa)

2.2

XUMHUYECKHE CBOMCTBA BaXHEHIIMX HEMETAJUIOB (TAJOT€HOB, CEpbl, a30Ta,
dochopa, yriepoma W KpeMHHUsA) U HX  COEAMHEHUH  (OKCHIOB,
KHUCIIOPOJICOIEpKAIINX KHCIIOT, BOJIOPOJIHBIX COCIMHEHMH ).

[IpuMeHeHu eBaKHEN M XHEMETAIJIOB M MXCOCTUHEHU I
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Mertamel. Ilonoxxenne merauioB B llepmoandeckoil CHCTEME XHMHMYECKUX
snemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK
aToMOB MeTayoB. OOume ¢gusnueckue cpoictBa MeTamuioB. CriaBbIMETauIoB.

DAEKTPOXUMUYECKUI P IHATIPSKEHU M eTaII0B
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XUMHUYECKHE CBOMCTBA BaXHEMIIMX METAJUIOB (HATPUM, KalWuid, KaJblUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, XKE€JNe30, Melb) U uX coeauHeHui. OOmue

crocoOsbl oy4eHus MetauioB. [IpuMeHeHre MeTannoB B ObITY U TEXHUKE

2.5

I'enernueckas CBA3b HCOPraHNMYCCKUX BCHICCTB, NPUHAMICKAIIUX K Pa3JIMIHbIM

Kj1accaM

XUMHUS U )KU3ZHDb

3.1

Ponp xumum B oOecned4eHHM SKOJOTUYECKOW, SHEPreTHYECKONM M THUIICBOU
0e30MacHOCTH, pa3sBUTHU MEIULIUHBI. ITonsiTne 0

HAaYYHBIXMCTOAAXITO3HAHUABCIICCTB U XI/IMI/I‘-ICCKI/IXpeaKI_II/Iﬁ

3.2

[IpencraBienus o0 OOIMMX HAYYHBIX MPUHIMIAX MPOMBIIIIEHHOTO MOJIYYEHHS




BOXHEHIIMX BeHIeCcTB. YenoBeK B MHUPE BEUIECTB M MATEPHUAIOB: BaKHEHIINE
CTPOUTENbHBIE MAaTepHajbl, KOHCTPYKUHMOHHbIE MaTEepHaibl, KpPacKd, CTEKJIO,
KepaMuKa, MaTepuajbl Ui JJIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKHE HU

MUHepaJibHbIE y100peHHs
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XuMusi W 370pOBbE UEJIOBEKA: MpaBWJIa HCHOJL30BAHUS JIEKAPCTBEHHBIX
MperapaToB, MpaBuja 0€30MacHOr0 UCI0JIb30BaHUS MTPENapaToB OBITOBOM XMUMHH

B [IOBCEIHEBHOMU KU3HU




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET






