HOACHUTEJBHASA 3AIINCKA

[IporpammMa mO XWMHUH HAa YypPOBHE CpEAHETO O0O0Iero o0pa3oBaHUs
pa3paborana Ha ocHoBe dDenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrPaMMBI  CpeHero oOIIero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DeaepalbHOM  rOCYyAapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
yueOHoro mpeamera «Xumus» B oOpa3oBaTeNbHBIX opraHuszanusx Poccuiickoii
@denepanuu, peaTM3yIOMUX OCHOBHBIE O0pa3oBaTelIbHBIE MPOTPaMMBbI, U
OCHOBHBIX TMOJOKeHUN «CTparernn pa3BuTus BocnuTtanus B Poccuiickoi
denepanuu Ha nepuoa a0 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY TTOAXOJ0B K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1ieit cTpareruu 00y4eHusl, BOCIUTAHUS U PA3BUTHA, 00YJAIOIINXCS CPEICTBAMU
yuebHoro npeamera «Xumusi» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanbHbie TosiokeHuss ®I'OC COO o B3auMOOOYCIOBIECHHOCTH IIEJIEH,
coliepXaHusl, Pe3yJbTaroB OO0ydYeHHUs U TpPeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHYECKOE obpasoBanue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHOM  OpraHu3alii, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CIY)KHUT = 3aBEpLIAIOIIMM JTAllOM peajM3alii  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUYEBBIX IIEHHOCTEH, TMPUCYIIHNX
IIEJIOCTHONH CHCTEME XUMHUYECKOTO OOpa3oBaHWs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYPhI
4yeJioBeKa, a TakKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0pPOBBIO M TpUPOJHON cpeae. Peanmusyercss xumuueckoe oOpa3oBaHUE
0o0ydJaronmxcs Ha YpOBHE CPEIHEro OOIIero oOpa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHS», COJIEpKAHHE UM TIOCTPOCHHE KOTOPOro OIpEeeNiCHbl B
nporpaMme MO0 XHMHUHM C YYETOM CHEHU(PUKH HAYKHM XUMHH, €€ 3HAUeHUs B
MO3HAHUU TPUPOJIBI U B MaTepUalbHOW >KHU3HU OOILIECTBA, a TaKkKe C Y4ETOM
o0lMX 1eled W NPUHIMIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE  COCTOSIHUE
CHUCTEMBI cpeHero obmero oopasoBanus B Poccutickont @enepanmm.

XUMHST KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUTpaeT 0coOyk poJib B
COBPEMEHHOW LMBWIM3AIMU, B CO3/IaHUHU HOBOW 0a3bl MaTEpUAIbLHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PAILIMOHATBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHUPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJAEMCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
Tpyda WU KU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XMMHA Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMI HallpaBjieHa Ha pELICHUE
rJI00aIbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — CBHIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3JOPOBBA.

B cooTtBercTBHM C OOmMMM LENSMA W NPUHIUIAMH CPEIHEro OOIIero
obpasoBanus cozaepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIl YPOBEHD
U3YyYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarouuxcsi, HEOOXOIMMYI0O MM IS  BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEIIHOTO BKJIKOYEHHUS B JKU3Hb COLMYMAa, IPOJOJIKEHUS
0o0pa3oBaHus B pa3IUYHBIX 00JIACTAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEIA.

CocTaBngmyMu  TpeaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas W HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpP>KaHMsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOI HayKH: CUCTEMaA
3HAHUN MO HEOPTAaHUYECKOM XUMHH (C BKIFOYEHHUEM 3HAHWUN U3 OOIIeld XUMUH) U
OpraHn4ecKkor XxumMun. GOopMUpPOBAaHME NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMera 00ecrneYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» cQopMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CHCTEMHOTO TIOAXOJa K W3Y4YEHHUIO0 y4eOHOro warepuasa U 0OyCIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypc€ OPraHMYECKOM XHMHHU BELIECTBA
paccMaTpUBAKOTCS Ha YPOBHE KJIACCUUYECKOW TEOPUHM CTPOCHHS OPTraHUYECKUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
Npe/CTaBlICHU O CcTpoeHuHu BemecTB. CBefeHHsi 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OMOJOTUYECKU
aKTUBHBIX COEOUHEHHI. B Kypce OpraHMyYecKoll XUMHH  IIOJIY4YalOT Pa3BUTHE
c(hopMUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl MEepBOHAYATIbHBIC
NPECTaBICHUS O XUMUYECKOM CBSI3U, KIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEeaKLUU.

[lonx HOBBIM yriaom 3peHusi B mnpeameTe «XuMHs» 0a30BOr0  YpPOBHS
paccMaTpuBaeTCs M3yYCHHbIH HAa YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
TEOPETUYECKH MaTepuan u (AaKTOJIOTHUECKHE CBEIACHHS O BEIIeCTBaX U
XUMHYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImiass U HeopraHuuecKas
XUMHSD)»  O0yYaromMMcsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUM,



riyoke TMOHSATh HUCTOPUYECKOE M3MEHEHHEe (YHKIMH 53TOro 3akoHa — OT
000011a1011IeH 10 OOBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Envnas cucrema 3HaHMM O BAOXXHEWIIIKMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaX W MPUMEHECHHH, a TAKKE€ O XMMHUYECKHX PEAKIUSIX, UX CYIIHOCTH W
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 m 11 kmaccoB
AJIIEMEHTaMH COJEPKAHMS, HMEIOINIMMHU KYJIbTYPOJOTUYECKUM U MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
JIPYTUMU HayKaMH, PAacKphIBAIOT €€ pOoJib B TMO3HABATEILHOW W MPAKTHYECKOU
JIEATETLHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKCHHS K MPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUM M MPAKTUYECKHUX MPUIIOKEHUM XMUMHH, TOMOTAOT
BBINYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XWMHEU, KPUTUYECKH OCMBICIHMBATh WHGOPMAIUIO U
OPUMEHATh €€ A TIOTOJHCHUS 3HAHWH, peNIeHUS WHTEUICKTYalbHBIX U
HKCIIEPUMEHTATBLHBIX MCCIEA0BATENIbCKUX 3a/1a4u. B 1enom conepkanue yueOHOro
npeaMeTa  «XWUMHUsSD»  JAHHOTO  YPOBHSL  M3YYEHUSI OpPUEHTHPOBAHO  Ha
dbopmupoBaHre y 0O0y4darOMMXCd MHPOBO33PEHUYECKOW OCHOBBI i TOHHUMAaHUS
bunocodhckux maeH, TaKWX KaK: MaTepuagbHOE EAWHCTBO HEOPTaHUYECKOTO U
OPTaHUYECKOTO MUpa, OOYCIOBICHHOCTh CBOMCTB BEIMIECTB HX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCThH IPUPOJHBIX SIBJICHUM MYTEM OKCHEPUMEHTA U
pelieHus MPOTHUBOPEYMH  MEKIY -~ HOBBIMU  (pakTaMu H  TEOPETUYECKUMHU
MPEANOCHUIKAMH, OCO3HAHUE POJM XUMHUU B PEIICHUU DKOJIOTHYECKUX MPoOeM, a
TakKe MpoOJieM COepeKEHUsT YHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmuane pemenus 3amad  BOCHUTAHUS, pPAa3BUTHUA U COLMAIM3aLUU
oOyyJaroumxcsi MpUHAThIE MPOrpaMMOM MO XMMHHM MOAXOAbl K OMNpPEIETIECHUI0
COoIepXaHUs ¥ TOCTPOCHHSI TMpeaMeTa MpeaycMaTpuBaioT (GOPMHUPOBAHUE
YHUBEPCAIBHBIX yUEOHBIX JEHCTBUM, HWMEHIOMMX 0a30BOe 3HAYEHUE IS
pa3IMYHBIX BHUAOB JACSATENBHOCTU: PpEIICHUS TNpoOsieM, TIOMCKa, aHaau3a M
00paboTku nHPOpMaIK, HEOOXOIUMBIX ISl IPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIEOBATENbCKON JeATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWsS XMMHUM Kak Ha YPOBHE OCHOBHOI'O OOIIEro
0o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU OINPEICIICHUN
COZIepKATEIbHOW XapaKTEPUCTUKU IIeJIe H3y4yeHUs IMpeAMeTa HarpaBlieHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAAWIIMOHHO TpHU3HAETCAS (POpMUPOBAHUE OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NEATETLHOCTH YEJIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOUM KyIbTyphl. C
METOJMYECKOW TOYKH 3PEHHUsI TAaKOM MOAXOJ K OINpPEACNICHUIO Ielied H3ydyeHUus
IpeaMETa SIBJISIETCS BIIOJIHE OMpPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMs TJaBHBIMM LIEJISMU H3Y4YEHMs MpEAMeETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsAIOTCS:

e (opMHpOBaHME CHCTEMbl XMMHYECKHX 3HAHUM KaK BakHeHen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE KOTOPOH
JeKaT KIIYEBbIe MOHATUSA, (PYyHIAMEHTAIbHbBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U TMOHUMAHHUE CYIIHOCTH TOCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIIGHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHYECKHX peakuui, HEOOXOMUMBIX [UIsi TPUOOpETEHUs
YMEHHM OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SIBJICHHIA,
MMEIOLINX MECTO B IIPUPOJIE, B IPAKTUUECKON U MOBCEAHEBHON KU3HU;

e Pa3BUTUE YMEHUH U CIIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHUEM XHMHUYECKOTO 3KCIEPUMEHTA, COOJIIOJEHUEM  IPaBUI
0e30macHOro OOpaIIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atum, conepskatenbHas XapaKTepUCTHKA IeJIel U 3a7a4 U3YYCHUS
npeaMeTa B IporpaMMe MO XMMUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU NPUOPUTETAMU B CHCTEME CpelHEro oouero oopazoBanus. CeroaHs B
OpernojaBaHUM XUMUU B OOJbIIeH CTENeHH OTHAETCsl  MPEArOoYTeHHE
NPAKTUUECKOM KOMIIOHEHTEe COJAep)KaHus OOydYeHHUs, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHON OpraHU3alliy, BIAACIOIIETO HE
HAaOOpOM 3HaHUHM, a (YHKUMOHAIBHOM TFPaMOTHOCTBIO, TO €CTh CIOCOOAMHU HU
YMEHMSIMU aKTUBHOT'O IOJIyYEHHs 3HAHUU U MPUMEHEHUS UX B pealbHON JKU3HU
JUTSL PEIICHUs TPAKTUUECKHUX 3aj1ad.

B cBa3u ¢ sTUM mpu M3ydeHHHM MpeaMeTa «XUMHUS» JIOMUHHUpYIOLIee
3HaYEHUE NPUOOPETAIOT TAKUE LIEIH U 3a]1a4H, KaK:

ajanrtanus o0yJaromMxcsl K yCJIOBUSAM JIMHAMUYHO pa3BUBAIOIIETOCS MUDA,
(GOpMUPOBAHHE  HWHTEIJIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPHHSITHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

GopMupoBaHue |y OOy4aroUMXcs KJIFOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIETEHIINI), WMEIOUIMX YHUBEPCAJbHOE 3HAUYCHHUE ISl Pa3IUYHBIX BUIOB
JESTENIbHOCTH: pelIeHusl mpo0jeM, oUcKa, aHaln3a U 00paboTku MHGpOpMAIUH,
HEOOXOJUMBIX Ui NPUOOPETEHHs] OMbITa MAESATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B T[IO3HAHWM XHMHM, a TakXKe i1 OLEHKH C [O3ULUN
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPELY;



pa3BHUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPUYECKHUX
CIOCOOHOCTEH 00yUaIONUXCs: CIIOCOOHOCTH CAMOCTOSATEIHHO MPHUOOPETATh HOBBIC
3HAHMS TI0 XUMHUHU B COOTBETCTBHUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIOIH30BAThH
COBpeMEeHHbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJI TIONCKA U aHaJn3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAITUN XUMUIECKOTO COJICPIKAHMS,

dbopMUpOBaHKE U Pa3BUTHE Y 0OYYAIOIINXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIIIEHU S, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, TPU IUIAHUPOBAHWHM U TPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HANpPaBICHHOCTH XUMHUHU, €€ BAXKHOW pOJM B peEUICHWH TI00aIbHBIX MPoOsIeM
PaIMOHAILHOTO MPUPOIOTIONIH30BaHUS, TTOTIONHEHUS SHEPTETHUECKIX PECypCOB H
COXpaHEHUS - TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIICHUS K TIPHPOJIC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCTIONIb30BaHUsl TMOJYYCHHBIX 3HAHUN I TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIIUsX, CBSI3aHHBIX C XUMHUYECKHUMH SBIICHUSMHU.

B yueOGHOM muaHe cpemgHero oOmiero oOpa3oBaHUS TPEAMET «XHUMHU
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMETHON obnactu «EcTecTBeHHO-HAYyYHbBIE
IPEIMETHD».

OO1ee 9rco 9acoB, OTBEAEHHBIX AJI U3YYCHHS XUMHU, Ha 0a30BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B Hemeno), B 11 kimacce — 34 yaca (1 yac B Hefiemo).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHnyeckoi XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJYYEHUH HOBBIX BEIIECTB U MATEpHAIOB. Te€opus CTPOEHUS] OPraHUuYECKUX
coenunenuit A. M. bytnepoBa, €€ ocHOBHBIE 1O0keHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHuYecKkux BeulecTB. ['omosiorusi, wuzomepus. XHUMHYECKas CBsSI3b B
OpraHNYEeCKUX COCTMHEHUSIX — OJUHAPHbBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o kimaccupuUKaMM OPTaHUYECKUX BemecTB. HomeHkmaTypa
OpPraHMYECKUX ~ COEJUHEHMI (CUCTeMaTH4ecKas) W TPUBHUAJIbHbIE Ha3BaHUSA
BAKHEUIIINX MPEJACTABUTENEH KIACCOB OPraHMYECKUX BEIIECTB.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIEeCTB W HUX MpEBpaIleHU:
O3HAKOMJIEHME C OO0pa3liaMd OpPraHMYeCKUMX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHWE MOJIEKYJ OpPTaHWYECKUX BEIECTB, HAOIIOJCHUE U
ONUCAaHKUE JEMOHCTPAIMOHHBIX ONBITOB MO MPEBPAIICHUIO OPTraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHUE).

YraeBoaopoasl

AJKaHBI: COCTaB W CTPOEHHUE, TOMOJIOTMUECKHH psna. MeraH M d3TaH —
MPOCTEUINE TPEICTABUTENN AJIKAHOB: (PU3MYECKUE W XUMHUYECKHE CBOWCTBA
(peakuuu 3aMelIEHUsT U TOPEHHs), HAXOXKIACHUE B NPUPOJIC, MOJIYYEHUE U
pUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUUECKHUI psii. DTUJIEH U MPOMUIEH —
MPOCTEUIINE TPENCTABUTENN AJIKEHOB: (U3MUYECKHE W XUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUApaTallMh, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOTYyYEHUE U TPUMEHEHHUE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHE, BaKHEHIINE
XUMHUYECKHE CBOWCTBa (peakuusi noiaumepusanuu). [lomydeHue CUHTETHUYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHUMA Psl. ANCTHIICH
— MPOCTEHIIMA TpPeNCTaBUTENb AJIKHUHOB: COCTaB, CTpOEHUE, (U3UYECKHue WU
XUMUYECKUE CBOMCTBA (peakluu T'HMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
TOpEeHUs), MOJYyYEHUE U TPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHue, pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHHUs U HUTPOBAHUS), MOIYYEHUE U NPUMEHEHUE. T01yoa:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOdyYyeHue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTnyeckas CBsI3b MEXIy YIVIEBOJOPOJAAMH, IPHHAMICKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupoaHblii ra3 W IONMYyTHBIE
HepTsaHbie Ta3bl. Hedth m e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTu:
IEPErOHKa, KPEKUHI (TepMUYECKHI, KaTaauTUdeckuil), mnuposu3. I[IpoaykTs
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBI
yroJib U IPOAYKTHI €r0 mepepadoTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M HUX MPEBpAIICHUIL:
O3HaKOMJICHHE ¢ oOpa3laMu IUTACTMAcC, KayuyyKOB U PE3UHBI, KOJUJIEKLIHUU
«Hedpte» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
rajJOreHONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJIyYE€HUE ITHIIEHA
Y U3yYEHHE €T0 CBOUCTB.

Pacuérnbie 3anaumn.

Bblurciienuss 1Mo ypaBHEHMIO XUMHYECKOM peakuuu (Maccbl, oOBbEMa,
KOJIMYECTBA MCXOJHOTO BELIECTBA MJIM MPOAYKTA PEAaKLUU 10 U3BECTHBIM Macce,
00BEMY, KOIMUYECTBY OJAHOIO U3 UCXOJHBIX BEIECTB WM ITPOJYKTOB PEAKLIUN).

Kuciiopoacoaep:xkamue oprannyecKkue coeJTMHeHUs

[IpenenpHble OOHOATOMHBIE COUPTBHL. METAaHON W 3TAHON: CTPOCHHE,
(¢uznyeckue MU XHMUYECKUE CBOMCTBA (PEaKUUM C aKTUBHBIMU METaJUIaMH,
rajJJOr€éHOBOJIOPO/IaMHU, TOpEHHe), IHNpUMEHEHHe. BoJoponHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBMEe METaHOJIa M ATaHOJIa HA OPTraHNU3M YEJIO0BEKA.

MHOroaroMHple  CHUPTHL.  OJTWIEHIVIMKOAb M  IJIMLIEPUH: CTPOCHHE,
¢usznyeckue W XMMHYECKHE CBOMCTBA (B3aUMOJEWUCTBHUE CO IIEIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHAasl PEaKlMs Ha MHOIOAaTOMHbIE crupThl). [leficTBue Ha
opraHusM uesoBeka. [ [pumenenue rimnepusa u 3THIICHIIKOJIS.

deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKHE M XHUMUYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anppernnpl U xkemouwvl.  DopManmpaerun, aueTalbIeruia:  CTPOCHHE,
(¢u3znyecKkue U XMMHUYECKUE CBOMCTBa (pEeakUMM OKHMCIEHHS U BOCCTAHOBJICHUS,
KayeCTBEHHBIE PEAKIIMH ), TIOJYUYECHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpelebHbIe KapOOHOBBIE KHUCIOTHL. MypaBbHHAs U
YKCYCHAasi KHCIIOTBI: CTpOeHHe, (pU3nueckre W XMMHUYECKHUEe CBOICTBa (CBOMCTBA,
oOue s Kiacca KUCIOT, peakuus 3Tepu(puKalnm), NoaydYeHue U MPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI KaK IPEICTaBUTENM BBICHIMX KapOOHOBBIX
KHUCTIOT. MbljIa KaK COJU BBICIIUX KapOOHOBBIX KUCJIOT, KX MOIOIIEE ACHCTBHE.

Crnoxuple 3(pUPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘maponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonornaeckas

POJIb KUPOB.



VYrineBoabl:  cocTaB, KilacCU(UKalus  yrJeBOJOB  (MOHO-, JU- H
nosucaxapuabl). [ roko3a — mpocTelmmi MOHOCaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBAa (B3aMMOJCHCTBHE C
ruapokcuaom Meau(Il), okucnenue ammuadyHbIM pacTBOopoM okcuna cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHHE IJIFOKO3bl), HAXOXACHHUE B INPUPOAE, NPUMEHEHHE,
ounonoruueckas poib. @otocunTte3. pykTo3a Kak U30MEP INIFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia u
Heuroo3bl.  Pu3nyeckue M XMMHYECKHME CBOKCTBA Kpaxmana (TUApOJu3,
KAaueCTBEHHAs pEeaKIUs C HOJI0M).

OKCHEpUMEHTAJIbHbIE METOJbl M3YYEHHUs BEUIECTB M UX IMPEBpAllCHUI:
IPOBEJACHUE, HAOJIOJEHUE U OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: T'OPEHHE
CIIUPTOB, KAa4eCTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcupom Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJECUCTBUE TJIMIIEPUHA C
runpokcuiom meau(1l)), anpaernioB (OKMCIEHHE aMMHAaYHbIM PaCTBOPOM OKCHUA
cepeopa(l) m ruapoxcumom wMenu(Il), B3ammopeiicTBHEe Kpaxmanaa € HOIOM),
IPOBEJCHUE NTPAKTUUYECKONW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaymn.

Bolunicnienuss mo  ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMH IO MU3BECTHBIM Macce,
00BEMY, KOITMUECTBY OJHOI0 U3 UCXOHBIX BEILIECTB MM ITPOYKTOB PEAKLIUN).

A3oTcoaeprkalue opraHu4ecKue COeTMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIE OpraHnYecKrue coequHeHus. Puzndyeckue
U XMMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha mpuMepe ruiuHa). buosornueckoe
3HAYEHUE aMMHOKUCIIOT. [lenTunpl.

benkn kak npupojHble BBICOKOMOJEKYIsipHbIE coeauHeHus. [lepBuunas,
BTOpUYHAs U TpEeTUYHAs CTPYKTypa OeiaKkoB. XHMHYECKHE CBOMICTBa OEIKOB:
TUAPOJIU3, ACHATYpallns, KaYeCTBEHHbIE PEaKIINH Ha OCIKU.

OKCHEepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB U UX IMPEBpallCHUI:
HaOJIIOJICHUE U ONKCAHUE IEMOHCTPALMOHHBIX OIBITOB: JAEHATYpalus OEJIKOB IpU
HarpeBaHuM, LIBETHHIE PEAKLIUU OEJIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUS

OCHOBHBIE MOHATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MMOJIMMEPU3ALINN, CPEIHAS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAMHEHUNH —
NOJINMEPHU3ALUS U MOJUKOHEH AL

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHMsS] BEIIECTB M HUX MPEBpAIICHUIL:
O3HAaKOMJIEHHE C 00pa3lamMu MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAce,
Kay4yKOB.

MexnpeamMeTHbIE CBSI3H.



Peanu3zanust MeXNpeIMETHBIX CBSI3€H MPU U3yYCHUN OPTaHUYECKONH XMMHUU B
10 ximacce OCYIIECTBIISICTCS Yepe3 HCIIOJIb30BaHWE Kak OOIIMX eCTECTBEHHO-
HAYYHBIX TMOHATUH, TaK W TOHATHUH, SBISIONINXCS CHCTEMHBIMHU JJISI OTACIHHBIX
NPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1ire ecTeCTBeHHO-HAYYHBIC TIOHSTHUS: SBJICHUE, HAYYHBIN (DakT, rumoresa,
3aKOH, TEOpUs, aHAJIU3, CUHTE3, KIacCU(pHKAILUs, MEPUOIUIHOCTD, HAOIIOICHHE,
U3MEPEHUE, SKCIIEPUMEHT, MOJISITUPOBAHUE.

®dusmka: Marepus, OSHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
PHEPTeTUYECKUN ypOBEHb, BEHIECTBO, TEJIO, OOBEM, arperatHoe COCTOSHHE
BEIIECTBA, (U3MUYECKHE BETMYMHBI M €ANHUIIBI UX U3MEPEHHS.

buonorusi: xinerka, opraHm3m, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTe3, OHMOJOTMYECKH AaKTHBHBIE BeliecTBa (O€NKH, YIIEBOIBI, KUPHI,
bepMeHThI).

["eorpadus: MUHEpabl, TOPHBIE MOPOJIBI, TOJE3HbIE UCKOMAEMbIE, TOILIHBO,
pecypchl.

TexHomorus: MUIIEBbIE TMPOIAYKTHl, OCHOBBI pAalIOHAIBHOTO IUTAHUS,
MOOIIIUE CPENICTBA, JICKAPCTBEHHBIC U KOCMETHYECKUE MpeTapaThl, MaTepUaIbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAS
0007104Ka. DHEPreTUUYEeCKUe YpOBHH, MOAYPOBHU. ATOMHbBIE OpOUTaNH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Iepronnueckuit 3akoH u Ilepronnueckas cucreMa XUMUYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [lepuonueckoii CUCTEMBI
xumuueckux aiemeHtoB Jl. M. MenmeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBONCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB MO TPYMIaM U - MEPHOJIaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHne BemiecTBa. XUMHYECKass CBsI3b. BuUAbl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMoJisipHas M MOJspHas, MOHHAsA, MeTajuinyeckas). MexaHu3Mbl
0o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKLenTopHblil). BomopoaHas cBA3b. BalleHTHOCTh. DNEKTPOOTPULATENIBHOCTb.
Crenenp okucieHus. IOHbI: KAaTHOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIDpHOTO ¥ HEMOJEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[TonsTne o nucnepcHbIx cucTteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COEIMHEHUH. Homenknatypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBSI3b HEOPraHWYECKHUX BELIECTB,
MPUHAJICKAIUX K PA3JIUYHBIM KJIACCaM.

Xumudeckass — peaknus. Krmaccudukamuss  XUMHUYECKHX — PEaKIUd B
HEOPTAaHUYECKOM M OPraHUYECKON XMMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILLCHHS YHEPTUH MPU XUMHYECKUX PEAKLIMX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QakTopoB. OOpaTuMbIE
peakuuu. XuMmu4yeckoe paBHoBecue. DakTOpbl, BIUSAIOMIKE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnektponutnyeckas auccounanus. CuiabHbie U ciiadble 35eKTponuThl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCJAsl, HEUTPaJIbHAs, IETOYHAS.

OKUCAUTENHHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIIEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEHIECTB W HMX MPEBpAICHUN:
neMoHcTpauus Tabnun «[lepuoanueckas cucreMa XuMuueckux sneMeHToB Jl. .
MenpaeneeBa», U3ydeHHE MOJIECHEH KPUCTANIMYECKUX PEHIETOK, HaOJIOJIeHUe U
OTMCaHUE JEMOHCTPAIMOHHBIX U J1a60paTOPHBIX OMBITOB (Pa3I0KEeHUE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, OIPEACICHHUE CPEIbl PACTBOPOB BELIECTB
C TIOMOIIBI0 YHUBEPCATBHOTO WHAMKATOpPA, PEAKIMH HMOHHOTO OOMEHa),
MPOBE/ICHUE NIPAKTUYECKON paboThl «BnusiHNe pa3nuuHbIX (aKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUN.

Pacuérnblie 3anaumn.

Pacu€tsl 1O ypaBHEHUSAM XHUMHYECKHUX pEakluuii, B TOM YHUCJE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HMCIIOJIb30BAHWEM IOHATHUS «MaccOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xumus

Hemeraiuel.  Ilonoxenne HemertauioB B Ilepuoamveckonl  cucreme
xumudeckux snemeHToB [[. M. MenaeneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
®du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAUIOB (Ha MpuMepe
KHCJIOpOo/a, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajOreHOB, CEPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M MX  COCOWHEHUN  (OKCHIIOB,
KHUCJIOPOACOIEPKAUTUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IpyuMeHeHnEe BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.



Metambl. [lomoxenue mertamioB B llepruoanyeckor cCHUCTEME XMMHYECKUX
anemeHnToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS AJEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. O0mme Qusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DNEKTPOXUMHUUYECKUI psAJT HAPSHKEHUI METAILJIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHWH, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IIUHK, XPOM, KeJI€30, Me/Ib) U UX COCAMHEHUH.

OO1ue cnocoObl moiyuyeHus: MeTawioB. [IpuMeHeHue MeTalioB B OBITY U
TEXHUKE.

DKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHUS BEHIECTB W HMX MPEBpAICHUN:
M3y4eHHE KOJUICKIMU «MeTalibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pElIeHUE
AKCIICPUMEHTAJIbHBIX 3a/1a4, HAONIOJIeHHEe M OIMCAHHE JEeMOHCTPAllMOHHBIX U
71a060pPaTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIE PEAKIIUU HA KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

PacuéTel Macchl BemiecTBa WiM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wik O0bEMY OJHOTO M3 YYACTBYIOIIMX B pPEaKIMH BEIIECTB,
pacd€Tpl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OHO
Y3 BEIIECTB UMEECT MPUMECH.

XumMus M ’KU3Hb

Ponp xuMum B 00ECIEUEHUH DKOJOTHYECKOM, IHEPTeTHUYECKON U MHUIIECBOMN
0e30macHOCTH, Pa3BUTHH MeAWIUHBL. IloHATHE O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIHM.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUINAX  TPOMBIILICHHOTO
MOJy4YE€HHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPUATOB: BAXKHEUIIHNE CTPOUTEIbHbBIC
MaTepuaabl, KOHCTPYKIHOHHBIE MAaTEpUalbl, = KPACKH, CTEKJIO, KEpaMuKa,
MaTepuabl s JJNEKTPOHUKH, HAHOMATEPUANIbl, OPTaHUYECKUE U MUHEPAIIbHBIC
yao0peHus.

XuMHST U 3J0pOBBE YEJIOBEKAa: MpaBWIAa HCHOJIb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, Mpapuia OE30MaCHOTO MCIOJIb30BaHUs MpenapaToB OBITOBON XUMHUU
B IIOBCEITHEBHOM >KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzanmss  MeXNpeIMETHBIX  CBSI3eM MpU  HM3YYEHUHW OOIIeH U
HEOpPraHU4eCcKol XUMUM B 11 Kjacce OCyIIeCTBISETCA YEPE3 MCIOJIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TOHATHHA, SBISIOIIUXCS
CHCTEMHBIMU ISl OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA.

OOmue ecTeCTBEHHO-HAYUYHBbIC MOHSTHUS: HAy4YHBINH (pakT, rUmoTe3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiaccupuKaius, TMepUOJUIHOCTh, HAOJIOICHHE,
SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHNE, SIBJICHUE.



®duszrka: mMaTepusi, SHEpPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
U30TOM, PaJAMOAKTUBHOCTb, MOJIEKYJIA, SHEPIeTUUECKUI YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PU3MUYECKHUE BETUYMHBI U CIHMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, O3KOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
peCypchl.

TexHonorus: XuMUYecKasi MPOMBIIUIEHHOCTh, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTENBLHBIX MaTepHalOB, CEJIbCKOXO35SHUCTBEHHOE IPOU3BOJACTBO, MHUIIEBas
NPOMBIIIUIEHHOCTh,  (papMalieBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJACTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUAaOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
00yJarImMMUCI TPOTpaMM CpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METamnpeMETHBIM H MpeIMeTHbIM). Hay4HOo-MeToau4eckold OCHOBOW Jis
pa3paboTKy MIAHUPYEMBIX PE3yJIbTAaTOB OCBOEHUS MPOrPaMM CPEAHETO OOIIeTro
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MTOAXO.

B cooTrBeTrcTBUM C CHCTEMHO-IEATETLHOCTHBIM TIOJIXOJIOM B CTPYKType
JMYHOCTHBIX PE3YJIbTaTOB OCBOSHUS TpeaMeTa «XHUMHsS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BBIICIEHBI CIEIYIOIINE COCTABIISIONINE:

OCO3HAHHUE ~OOYYAIOIIMMHUCS POCCUUCKONW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIHPHOCTH U CAMOOTIPEICIICHUIO;

HaJIM41e MOTHBAIIMH K O0yYCHHUIO;

IIEJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHHUX yOEXKICHUW JTMYHOCTH Ha OCHOBE
KITIOYEBBIX [IEHHOCTEH M HCTOPUYIECKUX TPaAULIUii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
NEATETLHOCTH IIEHHOCTHO-CMBICJIOBBIMA yCTAHOBKAMHU, TPUCYIIUMU IIEJIOCTHOU
CUCTEME XMMHUYECKOro 00pa3oBaHus;

HAJIMYUE MPABOCO3HAHMS SKOJIOTMUECKON KYIbTYpPhl U CIOCOOHOCTH CTaBHTH
IEJIA U CTPOUTH KU3HEHHBIC TIJIaHbI.

JIn4HOCTHBIE PE3yJabTaThl OCBOCHUS MpeaMeTa «XWUMHsS» JIOCTHUTAIOTCS B
CAVMHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JCSATEIHHOCTH B COOTBETCTBHH C
T'YMaHUCTHYECKUMH, COIIMOKYIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMHU
U HJeaNaMi POCCHICKOTO TPaXTAHCKOTO OOIIECTBA, NPUHATHIMH B OOIIECTBE
HOpMAaMH W  TpaBWIAMH  TOBEJEHUS, CIHOCOOCTBYIOIIUMHU  MpOIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00ydJaronumxcsi.

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHS TMpeAMeTa «XHMHS» OTPAKAIOT
c(OpPMUPOBAHHOCTh OMNBITA MO3HABATEIILHON M MPaKTUYECKOU -~ AESITEILHOCTH
00ydJaronmxcs Mo peayn3auu IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM HYHCIIC B
YacTH:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUs 00YYaIONIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M O0S3aHHOCTEH,
YBa)KECHHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXITHIHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMpPU CO3JaHUH
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENIbHBIX 3a/a4, BBINOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHMS

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAaydYHOMY HACIEIUIO
OTCUYECTBECHHOM XVMMUHU;

YBOXEHUS K TIPOIECCY TBOPYECTBA B 00JIACTU TEOPUU WM MPAKTUYECKOTO
INPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHUS HAyKH €CTh PE3yJbTar
JUIUTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  SKCHEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPy/a YYEHBIX U IPAKTUKOB;

WHTEpeca M TO3HABATEIbHBIX MOTHBOB B TOJYYEHHU M MOCIEIYIOIIEM
aHanu3e WHQPOpPMALMU O MEPEJOBBIX TOCTHXKEHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBE/ICHHUS;

CIOCOOHOCTH OIIEHUBATH CUTYAIlNH, CBSI3aHHBIE ¢ XUMHYECCKUMU SIBJICHUSIMH,
Y MPUHUMAaThb OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJCHUE U TOCTYNKW CBOMX TOBAPHUILEH C
MO3UIMN HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM ITUX
MOCTYMKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbA:

NOHUMAaHUsl LEHHOCTEH 3I0pOoBOrO U 0Oe3omacHoro oOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmro/ieHust mpaBuil 0e30macHOro OOpallleHus € BEIECTBAaMU B OBITY,
MIOBCEIHEBHOM KU3HU U B TPYJIOBOM NEATEIBHOCTH;

MIOHMMAHUSl LEHHOCTH NpPaBWJ HHIMBUAYAIBHOTO MW  KOJUIEKTUBHOIO
0€30macHOT0 MOBEICHUSI B CUTYAIUX, YTPOXKAIOMINUX 3J0POBBIO M JKU3HU JIFO/ICH;

OCO3HAHUS TIOCJICJICTBUM W HENPUSATUS BPEIHBIX MPUBBIUEK (YIMOTpeOIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs1);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIeIOBATEIhCKON
JEeSTEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUYECKOM M  JPYrMX BHIAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YaCTHE B PEIICHUHM MPAKTUYECKUX 3a]a4y
COIMAJIbHON HaIpPaBJIEHHOCTH (B paMKaxX CBOEro KJlacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY HM3YUYEHHUIO Mpodeccuil pa3TuyHoro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUMN 110 XUMHH;

YBaXEHUS K TPYLY, JIOASIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY HWHAMBHUAYAJIbHOH TpPaeKTOPHUH
oOpazoBaHus, Oynymied npodeccuu U pealu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0JI0rM4eCKOr0 BOCIIUTAHMSA:

HKOJIOTUYECKU 1IEIECOOOPAa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3EMIJIE;

NOHUMAaHUsl TJIOOAIBHOIO XapakTepa 3KOJOTHMYECKUX MpoOJeM, BIHMSHUS
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLMAIBHON CpEAbL;

OCO3HAHUS HEOOXOAMMOCTH HCIIOJIb30BAaHUS JOCTHDKEHUNW XUMHUU IS
pELIEHHUs BOIIPOCOB PAllMOHAIBHOTO MPUPOJOTNIOJIb30BAHMS;

AKTUBHOTO  HENpUATHS JEWCTBUM, NPUHOCAIIMX BpPEA  OKpYKaroLIEH
NPUPOIHON Cpene, YMEHHS MPOTHO3UMPOBATh HEOJIArOMPUSTHBIE SKOJOTUYECKUE
NOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4YMs PA3BUTOrO AKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYpHI,
OmbITa NEATEIIbHOCTH 9KOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBaTbCSA MMM B IIO3HABATEIIBHOW, KOMMYHUKATHBHON M COLMAIBHOU
NpAaKTHUKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOW MTPAKTUKHU;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKH, OCO3HaHus e€ poiud B
(GOpMUPOBAHNUN PAIMOHATIBFHOTO HAYYHOTO MBIIUIEHUS, CO3AAHUU IIEIOCTHOTO
npeacTaBieHusi 00 OKpyKarolleM MHUpPE Kak O €IMHCTBE MPUPOJBI U YEJIOBEKa, B
NMO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU NpodsieM COXpaHEHUs
MIPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJIsl COBPEMEHHOM
UMBHJIM3ALMK: B €€ T'yMAaHUCTUYECKOM HAIpPaBJIEHHOCTH M BaXHOM pPOJIU B
CO3JJaHUU HOBOW 0a3bl MaTEpUAIbLHON KYJIBTYpPbI, PEIICHUU TJI00AIbHBIX MPoOJieM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPIETUYECKOM, IUILEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHHH YCIOBUMN
YCIEIIHOTO TPyJda M SKOJOTHYECKHM KOMMOPTHOM >KM3HM KaXJIOTro 4YJeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH



noJiy4aemMble 3HaHUS JJIs aHajIu3a U OOBSCHEHUS SBJICHHUIM OKPY>KAIOIIEro Mupa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JieJlaTh 000CHOBAHHbIE 3aKJIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEA0BATENIbCKON 1EATEbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO H
€caM000pa30BaHNI0, K AaKTUBHOMY IIOJIyYCHHMIO HOBBIX 3HAaHUN 1O XUMHUHU B
COOTBETCTBUM C KU3HEHHBIMH MOTPEOHOCTAMH;

HMHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpoPpecCuoHAIbHON
NEeATEIbHOCTH.

METAHNPEIMETHBIE PE3YJIBTATDBI

MerTanpeaMeTHbie pe3yJbTaThl OCBOCHHUS YYeOHOrO TpeaMeTa «XUMHs» Ha
YPOBHE cpeaHero 001iero 00pa3oBaHms BKIIOUYAIOT:

3HaYUMble T (OPMHUPOBAHHS  MHUPOBO33PEHUS  OOyUaIOIIUXCS
MEXKIUCITUTUTMHAPHBIC (MEXKIIPEAMETHbIC) O0IeHaAyYHbIC TOHSITHS, OTPAXKAFOIIHE
IICJIOCTHOCTh HAYYHOW KapTUHbI MHpa W CHeHU(PUKY METOIOB TO3HAHUS,
UCTIOJIb3YEMBIX B €CTCCTBEHHBIX HayKax (MaTepus, BELICCTBO, SHEPTUs, SIBJICHUE,
IIPOIIECC, CHCTeMa, HayYHbIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, KCCIIeA0BaHNE, HAOIOCHIE, N3MEPEHHUE, SKCIIEPUMEHT U JPYTHC);

YHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (IMO3HABATEIbHBIE, KOMMYHHKATUBHBIC,

peryJsTUBHBIE), obecrieynBaroIIme (opMupoBaHue (yHKITMOHATTLHON
T'PaMOTHOCTH M COIIMAILHOW KOMITETEHIIUN 00yHJarOIINXCs;
CIIOCOOHOCTH oOy4JaroImxcs HCIIOJTh30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUEOHBIC
JIEUCTBUS B IO3HABATEIIbHON U COLMAIHOU MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAXKAKOT OBJIAJICHUE = YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U~ PETYJIATUBHBIMH
JICUCTBUSIMU.

OBaanenue YHUBEPCAJIbHbIMU yueOHbIMH No3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 0a30BbIe JIOrHYecKUE TeMCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENEATh LU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTaThI AEATEIILHOCTH C MOCTABJICHHBIMU LIEJISIMU;



WCIIOJIb30BaTh NPU OCBOCHUM 3HAHUU NPUEMBI JIOTUYECKOTO MBILIJIEHUS —
BBIJICTISATh XapAaKTEPHbIE MPU3HAKW TMOHATUN M YCTAHABIMBATH MX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIBHBIX (DaKTOB U
SIBJICHUI;

BBIOMpPATh OCHOBAaHMA M KPUTEpPUM JJs KJIacCU(PUKALMM BEHIECTB U
XUMUYECKUX PEAKLINN;

YCTAaHABJIMBATh MPUYUHHO-CIEACTBEHHbIC CBSI3U MEXKIY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXICHUSl (MHAYKTUBHbIC, JAEAYKTUBHbBIC, IIO
aHAJIOIMM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHMS B paccMaTpUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

MPUMEHSTH B MPOLIECCE MTO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA30OBLIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJ) OJJIeMeHTa, XuUMUYeckas QopMysa, ypaBHEHHUE XHMHUYECKOU
peakuuy — TMPU PEIIEHUH Y4YEOHBIX MO3HABAaTEIbHBIX M MPAKTUUECKHX 3aj1ad,
MIPUMEHSTh HAa3BaHHbIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHUM.

2) 60a30BbIe HCCIIEeI0BATEIbCKHE NeliCTBUSA:

BJIaJICTh OCHOBAMHM METOJ/IOB HAyYHOTO IMO3HAHUS BELIECTB U XUMHUYECKUX
peakuuii;

dhopMyIMpPOBATh MENU U 3a1a91 UCCIIETOBAHMS, HCTIOIH30BaTh MOCTABICHHBIC
U CaMOCTOSATETHHO C(OpPMyIUpPOBAHHBIE BOMPOCHI B KauyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI TI0 MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSTEJNBHOTO IUIAHUPOBAaHUA U IPOBEICHUS
YYEHHYECKUX AKCIIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHHS HAOIIOIATh 33 XOIOM
mporecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro - pe3yibTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YIBTATOB UCCIEIOBAHNUS,
COCTaBJISATH OOOCHOBAHHBIM OTYET O IPOJIETaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHON
NEATEeITLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CAMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3ajlady, MPUMEHEHUIO pPa3IuyHbIX
METOJOB ITO3HAHUSI.

3) pabora ¢ nnopmanueii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX uWH(oOpmanuu (Hay4IHO-
MOMyJIsipHAsT JIUTEparypa XUMUYECKOTO COJEP)KaHUsI, CIPABOYHBIE MOCOOWS,
pecypchl HTEpHETA), aHaMU3UpOBaTh WH(POPMAIIUIO PA3NTHYHBIX BUAOB U (HOpM
MIPEJCTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;



bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJIbI MPU MOUCKE U
oToope wuHbOpPMAIMK, HEOOXOAUMOM Uil BBIMOJHEHHUS Y4eOHBIX 3ajad
OIIPENIENEHHOTO TUIIA;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMajJbHYI0  GOpMy  MpeACTaBICHUS
uHbopMaIuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U JIPYTHE);

UCIIONIb30BaTh HAYYHBIM fA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
XUMHYECKOM uHpOpMalueil: NPUMEHATh MEXMNpeAMETHbIE ((PU3NYecCKue Hu
MaTEMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJISAHOCTH.

OBilaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH J1elCTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJIaeMOM TEMBI B X0Ji€ AUanora u/mim
JUCKYCCUHU,  BBICKa3bIBaThb  HjaeH, (GOPMYJIUPOBATbH CBOM  MPEIJIOKEHUS
OTHOCUTEJILHO BBINOJHEHUS TPEAJIOKEHHON 3a/1a4K;

BBICTYIIaTh C IPE3EHTAlMEll Pe3yJbTaTOB IMO3HABATEIBHON JIE€ATEIBHOCTH,
MOJTyYE€HHBIX CAMOCTOSITEIbHO MM COBMECTHO CO CBEPCTHUKAMHU MPH BBINOJTHEHUN
XUMHUYECKOTO KCIEPUMEHTA, NPAKTUUECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
M3Yy4YaeMbIX BEIECTB, peajn3aluu y4eOHOro npoekTa U GopMyIUpOBaTH BHIBOJIbI
o pe3yjbTaTaM MNPOBEAEHHBIX HCCIECIOBAHUM MYTEM COTJIACOBAHMS MO3UIMI B
x0J1e 00Cy X IeHHS 1 OOMEHa MHECHUSMH.

OBJ1aieHHe YHHBEPCAJbLHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYILECTBISATh CBOIO TO3HABATEIbHYIO
NeATEIbHOCTh, Ompenelsis e€ Leau W 3aaud, KOHTPOJMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejiaraéMblil = arOpUTM ACUCTBHIA MpuU
BBIMIOJTHEHUH YYE€OHBIX W HCCIENOBATENbCKUX 3a]1ad, BbIOMpaTh Haubosee
3¢ dexTuBHBIN crnocod HMX peueHuss ¢ Y4ETOM TMOJYYEHUS HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMUUYECKUX PEAKLIUSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JI€ATENIbHOCTH HAa OCHOBE caMoOaHaln3a
U CaMOOIICHKH.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUSD»
OTPaXKaroT:

c(hOPpMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOM COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU



Opuposbl, B (OPMHPOBAHMM MBIIUIEHHS M KYJbTYypbl JIMYHOCTH, €€
(YHKIIMOHAJIBbHOW IPaMOTHOCTH, HEOOXOIMMOM ISl pELICHUS IPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAQJICHUE  CHCTEMOM  XMMHMYECKMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIATAlOIME MOHATHS (XUMHUYECKHM DJIEMEHT, aToM, OJJIEKTPOHHas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpamléHHas), MOJb, MOJISIpHAs
Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIN CKeleT, (yHKIMOHANbHAs TpyMIa,
pajuKai, U30Mepusi, U30Mepbl, TOMOJIOTMYECKUI pPsiJl, TOMOJIOTH, YTJI€BOJOPO/IbI,
KHACIOPO M a30TCOAEpIKAIIME COCIUHEHUS, MOHOMEp, INOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannyeckux BeniectB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XHMMHUHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeKallie B OCHOBE IMOHMMAaHWs NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKUX
SBJICHUH, (PAKTOJOTMYECKUE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUH H
0€30MacHOM HCIOJIb30BAHNN Ba)KHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
PaKTUYECKOHN AESATEIbHOCTH YEIOBEKA,;

c(OpMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEpHblE NPU3HAKU IOHATH,
YCTaHaBIMBATh UX B3aUMOCBS3b, MCHOJIB30BATh COOTBETCTBYIOIINE IOHATUS IPU
ONMCAaHUM COCTaBa, CTPOCHMS U MPEBPALICHUI OPraHUYECKUX COCUHEHUN;

c(OpPMHUPOBAHHOCTh YMEHHI HCHOJIB30BaTh XUMHUYECKYI0 CHMBOJHKY MJIs
COCTaBJIEHUSI MOJIEKYJSIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOH, COKpPALIEHHOM)
(GopMysl OpraHMYECKHX BEIIECTB U YPABHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIM MOJIEKYJl OpPraHMYECKUX BEIIECTB AJI MIUIIOCTPALUM MX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpMHUPOBAHHOCTh YMEHUU YCTaHABIMWBATH MNPUHAMICIKHOCTh H3YUECHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOEHUIO K ONPEAeIEHHOMY
KJIacCy/Tpynne COEeIMHEHUN (yriaeBOJOpPOAbI, KHCIOPOJA M. a30TCOAEpIKaIlMe
COEIMHEHUS, BBICOKOMOJIEKYJSIDHBIE COEJUHEHMsI), JaBaTb WM Ha3BaHUSA IO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a takxe NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHUYECKUX BEUIECTB (ITWJIEH, MNPONUWIIECH, AaleTHIIEH,
ATWJIEHIJIMKONb, TJIMUEPHUH, (eHOJ, (opMalbIerull, aueraibAeruj, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KMCIIOTA, OJIEMHOBAs! KUCJI0Ta, CTEAPUHOBAs KUCJIOTA, TJII0K03a,
bpykTO3a, KpaxMal, LeJUTI0I03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENesTh BHJbl XUMHUYECKOW CBSI3H B
OpPraHUYECKUX COECIMHEHHUSX (OIMHAPHBIE U KPATHBIE);



c(OpPMHUPOBAHHOCTh YMEHHUS TMPHUMEHSITHh TIOJOXKEHUS TEOPHUH CTPOCHUS
opraanueckux BemecTB A. M. bByTiepoBa /st 00bsCHEHUST 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

chOpMUPOBAHHOCTh ~ yYMEHHH  XapaKTepuU30BaTh  COCTaB, CTPOECHUE,
duznyecKkue M XUMHYECKHE CBONCTBA TUIMYHBIX MPEACTABUTEICH pa3IMUHBIX
KJIACCOB OpPTaHMYECKUX BEIIECTB (METaH, 3TaH, JTWJICH, NPOMNWICH, alleTUJICH,
Oyraguen-1,3, merunOyramueH-1,3, GeH307, METaHON, ATAHOJ, STUJICHTJIUKOJD,
rmnepuH, GEeHo, aleTanbAeTH]l, MypaBbUHAsI W YKCYyCHAs KUCJIOTHI, TJIFOKO3a,
Kpaxma, IeJUTI0JI03a, aMITHOYKCYCHAsI KHCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBsI3b MEXIy HUMHU YpPaBHEHUSMU COOTBETCTBYIOIIMX XUMHUYECKHUX PEaKIHUN ¢
UCTIOJIE30BAaHUEM CTPYKTYPHBIX (GOPMYIT;

c¢(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbst (HEdTh, TPUPOIHBIN Ta3, Yrojib), CHOCOOBI MX TEpepadOTKu U
PaKTHYECKOe MPUMEHEHHUE TPOTYKTOB IepepadOTKy;

c(OpPMUPOBAHHOCTh yMEHHH TIPOBOJUTH BBIYHCICHUS 10 XHUMHYECKUM
ypaBHEHUsAM (MacChl, 00bEMA, KOJMYECTBA HMCXOTHOTO BEIIECTBA WIIU TMPOIYKTA
peakuu 1O W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKITIH);

c(OpPMHUPOBAHHOCTh YMEHHUH BIAJeTh CHUCTEMOW 3HAaHUH 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUS, HCIIONb3yeMbIX B XHMHH MPH W3YYCHHUH BEUIECTB U
XUMUYECKUX SIBICHUN (HAOIOACHNE, N3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
WCIIOJIP30BAaTh CUCTEMHBIC XWMHUYCCKHE 3HAHUSA JUIsl TPUHSTHS PEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHHUEM;

c(OpMHUPOBAHHOCTh YMEHHI COOMIOAATh MTPABIIIAa TIOJIB30BAHUS XUMUYIECKON
MOCYJIO W J1TabopaTOpHBIM O00OpYIOBaHWEM, a Tak)Ke IpaBuia OOpamieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH TIO BBITOJHEHHIO J1a00pPaTOPHBIX
XUMHYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATh M BBIIONHATh XHUMHYECKHUN
AKCIIEPUMEHT (TIPEeBpAIICHUS OPTAaHUYECKHUX BEIIECTB MPU HArPEBAHUH, ITOTYICHHE
STWJIICHA W W3YyYCHHE €ro CBOICTB, KAaueCTBEHHBIC PEAKIWU OPTaHUYECKHUX
BEIIECTB, JCHATypaIusi OCIKOB NMPH HArpEeBaHWH, IBETHHIC PEAKIUN OEJIKOB) B
COOTBETCTBUU C TMpaBWJIAMH TEXHUKH OE30MacHOCTH TMpH OOpamieHUuH ¢
BEIIECTBAMH U JIA0OpAaTOPHBIM OOOPYIOBaHHMEM, TIPEIACTABIATH PE3yJIbTaThI
XUMHUYECKOTO JKCIEpruMeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIM3UPOBATh XHMHYECKYIO
UHPOpMAIMIO, TONYyYaeMyK) H3 pa3HBIX HMCTOYHHKOB (CpEeICcTBa MacCOBOM
uHopmaruu, UuTepHeT u a1pyrux);



chOpMUPOBAHHOCTh ~ yYMEHMH  coOMoAaTh  MpaBWJia  DKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJSIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYKAIOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
OINaCHOCTh BO3JCHCTBUS HA YKWBBIE OPTraHU3Mbl OINPENCIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMbica nokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MPEJOTBPALICHUS HX BPEIHOrO BO3JACHUCTBUS HA OPraHU3M
YEJI0BEKa;

JUIsi 0OyJaronuxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
IMPUMEHSTh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB W
XUMUYECKUX SIBJICHU;

JUISL CIeNbIX M CHAa0OBUASIIMX OOY4YaIOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-ToYeuHyI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMHSD) OTPaXKaroT:

c(hOPMUPOBAHHOCTh ~ MPEICTABICHUNA: O XHUMHYECKOM COCTaBJISIONIEH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJM XUMHUU B TMO3HAHWUU SIBJICHUU
npupoasl, B  (OPMUPOBAHUU MBIIUICHUS U  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHATIBLHOM rPaMOTHOCTH, HEOOXOAUMOM IS pEeLIEHUs TPAKTUYECKHUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKHMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAralolIMe MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u3oToMl, s-, p-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCJIEHUSI, XUMAYECKAsI CBSI3b
(KOBaJIeHTHas, MOHHAS, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAIIMYECKAS PEMIETKA,
TANBl XUMHWYECKHX  PEAKLUUH, PaCTBOpP, IJIEKTPOJUTHI,  HEIJICKTPOIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUYECKON peakluyd, XUMUYECKOE PaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
NIEKTPOJIMTUYECKON aucconManuu, nepuoanyeckun 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHHSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS M MPEBPALICHUS SHEPTUU
IpU XUMUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH S3BIK XHUMHUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEXKAIIME B OCHOBE INMOHUMAHHUS NPUYUHHOCTH U
CHUCTEMHOCTH XMMUYECKHX SIBIICHUU, (PAKTOJOTUYECKHUE CBEJIEHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUHU U 0€30MaCHOM MCTOJb30BAaHIN BOKHEUIIINX HEOPTaHUIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEIILHOCTH YEIIOBEKA,



c(hOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIE MPHU3HAKU TOHSTHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHITHUS MpPU
OMMCAaHUU HEOPTAHUYECKUX BEIECTB M UX MPEBPAIICHUI;

c(OpMHUPOBAHHOCTh YMEHHI HCHOJB30BaTh XUMUYECKYI0 CHMBOJHKY MJIs
cocTaBieHuss (HOopMysn BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cucteMatuyeckyto HomeHkiaaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHUYECKUX BeIIeCTB (yrapHbli ra3, YIJIEKHCIBIM ra3, aMMHaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, MUTHEBAS COJIA, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUN OIpPENEsATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBS3U (KOBaJIeHTHAs, MOHHAs, METaJUIMYecKasi, BOAOPO/IHAS) B COCIUHEHUSIX, THUII
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BEIeCTBa (aTOMHasi, MOJIEKYJISpHasd,
MOHHasA, METAJUIMUECKas), XapaKTep Cpebl B BOJHBIX PaCTBOPAaX HEOPraHUYECKUX
COCIUHECHUU;

c(hopMUPOBAHHOCTH yMEHUMN yCTaHaBJIMBATh MPUHAIICKHOCTh
HEOPTraHWYECKUX BEHIECTB MO HUX COCTaBY K OMNpPEACIIEHHOMY Kiaccy/TpyIe
COeIMHEHUI (MPOCThIE BELIECTBA — METAUIBI U HEMETAJUIbl, OKCHUJIbI, OCHOBAHUS,
KHUCTIOThI, aM()OTEpHbIE TUAPOKCUBI, COJH);

c(hOpMUPOBAHHOCTh YMEHHMM PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
W. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIbHYIO
¥ IPOTHOCTHYECKYIO (DYHKIUH;

c(OpPMUPOBAHHOCTh YMEHHUH '« XapaKTepuU30BaTh AIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JieMeHTOB 1—4 mnepuonoB Ilepuonnyeckoil cucTeMbl
xumudeckux sneMentoB JI. M. MenneneeBa, MCHoONb3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «IHEPreTHUECKUe YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUS] CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COCAMHEHUMN
10 nepuoaaM U rpynnam llepuonnueckon cucremel XMMUYECKHUX 3i1eMeHTOB []. U.
Menpeneena;

chOpPMUPOBAHHOCTh YMEHHMH  XapaKTepu30BaTh ~ (OMUCHIBATh)  OOIIME
XUMUYECKME CBOMCTBA HEOPTaHMYECKUX  BEIIECTB Pa3JUYHBIX  KJIACCOB,
MOJITBEPXKJATh CYIIECTBOBAHHE TE€HETUYECKOW CBSI3U MEXKIY HEOPraHMYeCKUMU
BEIIECTBAMH C MTOMOIIbIO YPAaBHEHUH COOTBETCTBYIOIIUX XUMUUECKIX PEAKIIHil;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IMYHBIM TpPHU3HAKAM (YUCIY U COCTaBYy pPEArupyrolluXx BEHIECTB, TEILIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS 3JIEMEHTOB, 0OPaTHMOCTU
pEeaKLnH, yYaCTUIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTaBIATH YpPaBHEHHUS pEaKUUi pa3IUYHbBIX
THUIIOB, MOJHbIE U COKPALIEHHBIE YPABHEHHS PEAKIMii HOHHOTO 0OMEHa, y4nUThIBas
YCIJIOBUSL, IPU KOTOPBIX 3TH PEAKIIUU UAYT JO KOHIIA;



c(OpPMUPOBAHHOCTh YMEHUN NPOBOAMUTH pEaKUUH, MOATBEPKIAIOIINE
KaueCTBEHHBI COCTAaB pPAa3jIMYHbIX HEOPraHMYECKHUX BEIIECTB, pPACIIO3HABATH
OTBITHBIM MYyTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHX
BEIIIECTB;

c(OpPMUPOBAHHOCTh ~YMEHHMM  PacKpblBaTh CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUNA IMOCPEICTBOM COCTABIEHUS AJIEKTPOHHOIO OanaHca
ATUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
PEaKIUu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMHUUYECKOIO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuHuun Jle latense);

C(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI,
JeKane B OCHOBE IMPOMBINIJICHHOTO MOJyYeHUs CEPHOM KHUCIOTHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTh MPEJACTABICHUN 00 OOIIMX HAYYHBIX MPUHLUIAX H
HKOJIOTHYECKUX TIpo0IeMaxX XUMUUYECKOTO POU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUH IPOBOJUTH BBIYHUCIEHHUS C HCIIOJIB30BAHUEM
HOHSTHS «MaccoBas JOJIs BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKUX PEAKIUIX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce MM 0O0BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKLUU
BELIECTB, TEMJIOBOro 3((eKTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS DHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOIIONATH MTpaBUIIa MOJb30BAHUS XUMUYECKON
nocyAod M JabopaTopHBIM OOOpYyHOBaHUEM, a TakXKe MpaBuia OOpalieHHs ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU MO BBIOJHEHUIO J1a00paTOPHBIX
XMUMHUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUHN IUIAHUPOBATH M BBINOJHATh XUMHUYECKHUN
IKCIEPUMEHT (Pa3l0oKeHHE MEPOKCHIa BOAOPOJa B IPUCYTCTBHH KaTalln3aTopa,
ompezieNiecHue CpeAbl PACTBOPOB BELIECTB C IIOMOIIBI0  YHHBEPCAIHHOTO
UHAMKATOpa, BIUSAHUE PA3IMYHbIX (PAKTOPOB Ha CKOPOCTh XMMUYECKON peaklMH,
peakuuyu MOHHOTO OOMEHA, KayeCTBEHHbIE peaklMy Ha cyjbdar-, kapOoHaT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHUS, PELICHUE 3KCHEPUMEHTAJIbHBIX 3a/1ay IO
temam «Metamis» U «HemeTtannbsl») B COOTBETCTBHHM C MpaBUIAMH TEXHUKH
Oe3omacHOCTH TIpU OOpAIllEHUH C BEIIECTBAMH U JIa0OPAaTOPHBIM 000pPYAOBaHUEM,
OPEJICTaBIATh PE3YyJIbTaThl XUMHUYECKOIO OSKCIEpUMEHTa B (QopMme 3amucu
YPaBHEHUI COOTBETCTBYIOLUX PEAKLUI U (OPMYIUPOBATH BBIBOJBI HAa OCHOBE
ITHX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAJTU3UPOBATh XUMHYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CpelCcTBa MAacCOBOM
KOMMYHHUKaI, UHTEpHET U ApYyTUX);



chOpMUPOBAHHOCTh ~ yYMEHMH  coOMoAaTh  MpaBWJia  DKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJSIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYKAIOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
OIaCHOCTh BO3JICMCTBHS HA KUBBIE OPraHU3Mbl ONPEAECIEHHBIX BEMIECTB, IOHUMAS
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumepax crnocoObl YMEHbBIICHHUS U
MPEAOTBPALIEHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 0OYyJaronuXxcsi ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/I0POBBSI: YMEHUE
IPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB W
XUMHUYECKUX SIBIICHUN;

JUISL CIENBbIX M CHA0OBUASIIUX OOYYalOIIUXCSA: YMEHHUE HCIOIb30BaTh
pensedHOo-TOueUHy0 cucTeMy oOo3HaueHui JI. bpains ais 3anucu XuMHUYeCKUX

bopmy.

Temarnueckoe MIAHMPOBAHME COCTABICHO C YYETOM  LIEJEBBIX NPHOPHUTETOB
BOCTIUTATENHLHOIO acleKTa IMIKOJIBHOTO Ypoka, cpopmynupoBanHbiXx B [Iporpamme
Bocnutanuss MbOY COILl ¢ YUOITI Ne 51 r. Kupoga:

* MO0y /1eHrne 00yUaroIUXCsl COOII0IaTh HOPMBI TOBEACHHUS, IPABHIIA OOIIICHUS
CO CBEPCTHUKAMH U MIEIarOrHIECKUMI paOOTHUKAMU, COOTBETCTBYIOIINE YK Ty
0011e00pa3oBaTeIbHON OpraHU3aI{ii, YCTAHOBIECHUE U MOAJEPKKY
n00poxenaTenbHON aTMochepsr;

* IPUBJICYCHUE BHUMAHUS 00YYaIOMINXCS K IEHHOCTHOMY aCIeKTy N3y4aeMbIX Ha
ypOKax MPEeAMETOB, SBJICHUA U COOBITUN, MHUITUUPOBAHUE O0CYKICHHUIA,
BBICKA3bIBAaHUI CBOET0 MHEHUS, BEIPAOOTKH CBOETO JUYHOCTHOT'O OTHOILEHHUS K
W3Y4aeMBbIM COOBITHSIM, SIBICHUSIM, JIMIIAM.






TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaunmenoBanue KoanyecTBo yacoB JIeKTPOHHBIe (M (PpOBbIe) 00pa3oBaTeIbHbIC
n/n pa3aesioB U TeM Bcero KonTpoabubie | IlpakTuyeckue | pecypchbl
NPOrpamMMbl padoThI padoTshI
Pasznea 1. Teopernueckre 0CHOBbBI OPraHMYeCKOM XMMHUM
1.1 [Ipenmer oprannueckoin 3 http://school-collection.edu.ru-EnnHas KOJUIEKLIUSA
xumuu. Teopusi CTpoeHUS U poBBIX 00pa30BATEIBHBIX PECYPCOB.
OPraHU4YeCKHUX 2.http:/festival.1september.ru/subjects/4 - decTuBanb
coenuHenu A. M. nenarorundeckux uaeu "OTKPBIThIN ypok'".
byrneposa Pa3paboTku ypoKoB 10 XUMUH.
3.https://resh.edu.ru/subject/29/10 - Poccuiickas
3JIEKPOHHAS IIKOJIA.
4 https://foxford.ru/wiki/himiya?utm_source=foxmedia
utm_medium=media
utm_campaign=media_all_all wiki-himiya
utm_content=27072022 _article-chemistry-online -
®oxkcBopa. YueoHuk. Xumusi. 5.https:/fipi.ru -
caiit ®UIIN. 6.https://uchi.ru - UTHTEpakTUBHAS
oOpa3oBaTenpHas miaardopma Yuu.py.
7 .https://prosv.ru/pages/obuchayushchie-roliki-po-
himii-ot-nauki-k-proizvodstvu.html - CaiiT rpynmsl
komnanuii «IIpocBemieHue.
8.https://chemege.sdamgia.ru/ https://orgchem.ru -
OO0pazoBaTeNBHBIN MOPTAIT JTSl TOJATOTOBKH K
I'MA «Cnam IT'HA. Pemry EI'O».
9.https://orgchem.ru -Y4eOHUK MO OpraHUYECKON
XHAMUH.
Hroro no pazneny 3
Paznen 2. YrieBoaopoasl
2.1 [IpenenpHble 2 http://school-collection.edu.ru-Ennnas KOJUIEKITUA
YIJIEBOJOPOAbI — AJKAHbI 1M (POBBIX 00Pa30BATEIHHBIX PECYPCOB.




2.http://festival. 1 september.ru/subjects/4 - decTuBab
negarorudeckux uaei "OTKpbIThI ypok".
Pa3paboTku ypoKOB 10 XUMHUH.
3.https://resh.edu.ru/subject/29/10 - Poccuiickas
3JIEKPOHHAS IIKOJIA.

4 https://foxford.ru/wiki/himiya?utm_source=foxmedia
utm_medium=media

utm_campaign=media_all_all wiki-himiya
utm_content=27072022_article-chemistry-online -

doxkcBopa. Yuebuuk. Xumusl. 5.https:/fipi.ru -
caiitr @UIIN. 6.https://uchi.ru - UHTEepakTUBHAsA
oOpasoBarenbHas mwiatgopma Yau.py.

7 .https://prosv.ru/pages/obuchayushchie-roliki-po-
himii-ot-nauki-k-proizvodstvu.html - CaiiT rpymmbl
koMmanuil «IIpocsenienue».
8.https://chemege.sdamgia.ru/ https://orgchem.ru -
OO0pazoBaTenbHBIN TOPTAI AJIs TOATOTOBKH K
I'NA «Cnam ITUA. Pemry EI'O».
9.https://orgchem.ru -Y4eOHHUK 110 OpraHUYECKOn
XHMHH.

2.2

HenpenensHueie
YTJII€BOIOPOABL: AJIKCHBI,
AJIKaJIMEHBbI, AIKUHBI

http://school-collection.edu.ru-Enunas KOJUICKLIMS

U poBBIX 00pa30BATEIBHBIX PECYPCOB.
2.http://festival.1september.ru/subjects/4 - decTrBaIb
nenarorundeckux uaeu "OTKpBIThIN ypok'".
Pa3paboTku ypoKOB IO XMMHUHU.

3 .https://resh.edu.ru/subject/29/10 - Poccuiickas
3JIEKPOHHAS IIKOJIA.

4 https://foxford.ru/wiki/himiya?utm_source=foxmedia
utm_medium=media

utm_campaign=media_all_all wiki-himiya
utm_content=27072022 article-chemistry-online -
®oxkcBopa. Yueonuk. Xumus. 5.https:/fipi.ru -
caiit ®UIIN. 6.https://uchi.ru - UTHTEepakTUBHAS
oOpasoBaTenpHas miaardopma Yuu.py.




7 https://prosv.ru/pages/obuchayushchie-roliki-po-
himii-ot-nauki-k-proizvodstvu.html - CaiiT rpynmsl
komnanuii «IIpocBenieHue.
8.https://chemege.sdamgia.ru/ https://orgchem.ru -
OO6pazoBaTeNBHBIN MOPTAIT JISl TTOJATOTOBKH K
I'MA «Cnam I'HA. Pemry EI'O».
9.https://orgchem.ru -Y4eOHUK MO OpraHUYECKON
XUMHU.
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ApoMatndeckue
YIJI€BOIOPOABI

http://school-collection.edu.ru-Enunast KOJUIEKITAS
U POBBIX 00pa30BaTEIBHBIX PECYPCOB.
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Pa3paboTku ypoKOB IO XMMHUHU.
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CtpoeHune aTOMOB.
[lepuoauueckuii 3aKOH U
[lepronnueckas cucrema
XUMHYECKHUX 3JIEMEHTOB
. . MenneneeBa
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komnanuil «IIpocBenieHue.
8.https://chemege.sdamgia.ru/ https://orgchem.ru -
OO0pazoBaTeNBHBIN MOPTAIT JISl TIOJATOTOBKH K
I'MA «Cnam T'HA. Pemry EI'O».
9.https://skysmart.ru - Skysmart- oHJIalfH-TITKOTA
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Mertamiel

1.http://school-collection.edu.ru - Equnas
KOJUIEKIHS U (PPOBBIX 00pa30BaTEIHHBIX
pecypcoB. 2.http://festival.1september.ru/subjects/4 -
®decTuBaNIb NeAarorudeckux uaeu "OTKpbITHIM
ypok". Pa3paboTku ypoKOB 1O XUMHUH.
3.https://resh.edu.ru/subject/29/10 - Poccuiickas
AJIEKPOHHA ILIKOJIA.
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8.https://chemege.sdamgia.ru/ https://orgchem.ru -
OO6pazoBaTeNBHBIN MOPTAIT JISl TIOJATOTOBKH K
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utm_medium=media

utm_campaign=media_all_all wiki-himiya
utm_content=27072022_article-chemistry-online -

doxkcBopa. YueOuuk. Xumus. S.https:/fipi.ru-caiit
OUIIN. 6.https://uchi.ru - IHTEpakTHBHAA
oOpasoBarenbHas mwiatgopma Yau.py.
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3.https://resh.edu.ru/subject/29/10 - Poccuiickas
AJIEKPOHHA ILIKOJIA.

4 https://foxford.ru/wiki/himiya?utm_source=foxmedia
utm_medium=media
utm_campaign=media_all all wiki-himiya
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oOpasoBarenbHas mwiatGopma Yau.py.
7.https://prosv.ru/pages/obuchayushchie-roliki-po-
himii-ot-nauki-k-proizvodstvu.html - CaidT rpymmbl
koMmanuil «IIpocsenieHue».
8.https://chemege.sdamgia.ru/ https://orgchem.ru -
OO0pazoBaTenbHBIN TOPTAI AJIs TOATOTOBKH K
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9.https://skysmart.ru - Skysmart- oHaifH-111KOJIA
JUIsL feTed U moapocTkoB. 10.https://educont.ru -
Karanor mudpoBoro o6pa3oBareIpHOr0 KOHTEHTA.

2.4 Ntorosas KOHTpoOJIbHAS 1
pabota
Hroro no pazneny 18
Pa3zgen 3. XuMus 1 ;Ku3HbL
3.1 XuMus U KU3Hb 4 1.http://school-collection.edu.ru - Enqunaast

KOJUICKIIUS U POBBIX 00pa30BaTEIbHbIX
pecypcoB. 2.http:/festival.1september.ru/subjects/4 -
®decTUBab EJArOTHYECKUX Ulier "OTKPBITHIN
ypok". Pa3paboTku ypoKOB IO XMMHUHU.
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4 https://foxford.ru/wiki/himiya?utm_source=foxmedia
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7 .https://prosv.ru/pages/obuchayushchie-roliki-po-
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OBIIEE KOJIMYECTBO YACOB 35 3 3
110 ITPOTPAMME










