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MOSACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1O XMMHUM Ha YpOBHE CpeIHEro oOuero oOpa3oBaHUs
pa3zpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepannny», TpeOOBaHM K pe3ybTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CPETHEro OOIIero 00pa3oBaHUs
(®OIT  COO), npencraBieHHbIXx B DeaepalbHOM  rOCyAapCTBEHHOM
obpazoBarenbHoM cTangapte COO, ¢ yuérom KoHuenmuu mnpenoaBaHus
yueOHOro mnpeameTra «XuMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanuy, peanu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOTPaMMbl, U
OCHOBHBIX TMoJNoXkeHUM «Crpareruu pa3BUTHs BocnuTaHus B Poccuiickoi
@epneparuun Ha niepuoj 10 2025 rona» (Pacnopsiokenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXO0J0B K pa3paboTKe MporpaMMmbl MO XUMHUHU, K OIPEACIICHUIO
oO1ieit ctpaternu 00y4eHusl, BOCIIUTAHUS U PA3BUTHS, 00YUAIOIINXCS CPEACTBAMU
yuebHoro npeameta «Xumus» aas 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanbHeie nosiokeHuss GI'OC COO o B3auM0OOYCIOBIECHHOCTH IICJIEH,
coliepaHusi, Pe3yJbTaTOB OO0y4YeHHUs U TpPeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHYECKOE oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpraHu3aIlii, SBISETCI HEOTHEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTAllOM peau3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIHUX
LEJTOCTHOM CHCTEME XUMHUYECKOTO 0O0pa3oBaHUs. OTH I[IEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOIbI, POPMUPOBAHUS MUPOBO33PEHHSI U OOIIEH KYJIbTYPHI
4eJioBeKa, a TakKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0pPOBBIO M MpUPOJHON cpeae. Peamusyercss xumuueckoe oOpa3oBaHUE
oOyyJarouuxcsi Ha YpOBHE CpeHEero o0miero oopa3oBaHus CpeiCcTBaMHU y4eOHOTO
npeaMera «XUMHS», COJIEpPKAHUE M TOCTPOCHHE KOTOPOTO OIPEICICHbl B
nporpaMMe MO XUMHH C Y4€TOM CHEIM(PUKKA HAYKH XUMUHU, €€ 3HAuCHHUs B
MO3HAHUU TPUPOJBI U B MaTepUaNbHOW >KM3HU OOLIECTBA, a TaKXkKe C Yy4ETOM
o0luMX 1ened W NPUHIMIOB, XapaKkTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpeqHero obmero oopasoBanus B Poccutickont @enepanmm.

XuMHUS KaK 3JEMEHT CHUCTeMbl €CTECTBEHHBIX HAyK WUIpaeT 0coOyio pojb B
COBPEMEHHOW HUBUJIM3AIMU, B CO3AaHUU HOBOW 0a3bl MaTepUANbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHKE PAILIMOHATBHOTO HAYYHOTO MBILIJICHUS,
B CO3/IaHHME 1EJOCTHOTO MPEJICTABICHU 00 OKpYKalolIeM MHpPE KaK O €IUHCTBE
IPUPOJIbI U YENOBEKa, KOTopoe (hopMmHpyeTcs B XUMUU Ha OCHOBE MOHHMAaHUs



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MMPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEILIECTB, X CBOMCTBAMH U BO3MOXHBIMHU 00IaCTAMU MTPUMEHEHHU.

TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMUs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HallpaBJIeHA HA pELICHUE
rI00ANBHBIX MPOOJIEM YCTOMYMBOIO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBA.

B coorBercTBUM C OOIIMMU IENSIMU W MPUHIUIIAMU CPEIHEro OOIIETro
oOpazoBanus cojepxkanue npeamera «Xumus» (10-11 kiaccrl, 6a30BbI YpPOBEHD
U3yYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM i  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPHEHTUPOB, YCIEIIHOTO BKJIKOYEHHUS B KU3Hb COLMYMa, MPOJOJIKEHUS
00pa3oBaHMs B pa3IMUHbIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocTaBngmUMU  TpeaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmas W HeopraHMYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpXaHHs KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHUN MO0 HEOPTaHWYECKOM XUMHH (C BKJIFOYEHHUEM 3HAHHWU U3 OOIIeld XUMUM) U
OpraHn4eckom xumMuv. OOpMUPOBAHUE HAHHOM CHCTEMbl 3HAHUW MPU HU3YYCHUU
npeaMera o0OecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOroooOpasus
BELECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

Crpyktypa coaepxkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUs» cPOpMHUpOBaHA B MPOrpaMMe IO XMMHUU Ha OCHOBE
CHUCTEMHOTO TMOAXOJa K HW3Y4YEHHI0O Yy4YeOHOro wmarepuasa U 0OyCIIOBIJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUH Ha  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMHUH BEIIECTBA
paccMaTpUBAaKOTC HAa YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHHS OPTraHUYECKUX
COCAMHEHUI, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKUX M DIEKTPOHHBIX
OpejCcTaBlIeHUd O cTpoeHuu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEJUHEHHH. B Kypce OpraHnyecko XUMHHM IIOJY4YalOT DPa3BUTHE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEpBOHAYAIbHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, 0 XUMUUYECKOU PEAKLINH.

[Ton HOBBIM yriOM 3peHUs B NpeaMmeTe «XuMus» 0a30BOT0 YPOBHS
paccMaTpuBaeTcs M3yYECHHbIH HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETUYECKH Marepuan Hu (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHuveckas
XUMHSD) 00yYarolmMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAO0JOTHMUECKUX MO3HIIHM,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIUI STOro 3akoHa — OT
o0o01aromieit 10 0ObACHSIIOMENH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUI O BaKHEHIIMX BEIIECTBAaX, UX COCTAaBE, CTPOCHMH,
CBOMCTBAaX M NPUMEHEHUH, a TAKKE O XUMHUYECKHUX PEAKLHUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX MpoTeKaHus pomnosHsercss B Kypcax 10 m 11 kiaccos
3JIEMEHTAMHU COJACpX aHHs, WMEIOIUMHU KYyJIbTYPOJOTUYECKUNH U TPUKIATHON
Xapaktep. OTH 3HaHHS CHOCOOCTBYIOT TIOHMMAaHHMIO B3aUMOCBSI3U XUMHH C
JIPYTUMHU HayKaMH, PacKpbIBAalOT €€ poJib B IMO3HABATEIbHOM M MPAKTUUECKOIl
NeSITEeIbHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHIO YBaKEHHUS K MPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, TTOMOTaIOT
BBIIIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npobjemMax, CBA3AHHBIX C XUMHEW, KPUTUUYECKH OCMBICIUBATh HWH(GOPMAIMIO U
OpUMEHSATh €€ JUId TONOJNHEHHs 3HAHWM, peIHIeHUS WHTEIUIEKTYaIbHBIX W
HKCIIEPUMEHTAIbHBIX MCCIEA0BATENbCKUX 3a/1a4. B 1enom coxepkanue yueOHOTO
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YeHHS OPUEHTUPOBAHO  HA
dopMupoBaHrue y 0OYyYarOMIMUXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsI TOHUMAaHUS
¢mnocopckux uaei, Takux Kak: MaTepUalbHOE €IUHCTBO HEOPraHMYECKOro U
OpPraHMYeCKOr0 MHUPA, OOYCIIOBIEHHOCTh CBOICTB BEIIECTB HX COCTAaBOM H
CTpOCHHEM, I[I03HABAEMOCTh MPHUPOAHBIX SBICHUN MyTEM OSKCIEpUMEHTa U
pelieHusT MPOTUBOPEYMH MEXAYy HOBBIMU (akTaMH UM TEOPETHUECKUMHU
NPEANOChIIIKAMH, OCO3HAHUE POJIM XMMUHU B PELICHUH SKOJOTHYECKUX MpoOiIeM, a
TaKXke MpobseM cOepekeHUsI FHEPTETHUECKUX PECYPCOB, ChIPbs, CO3IaHMsI HOBBIX
TEXHOJIOTUI U MaTepHAaJIOB.

B nmnnane pemieHus 3amad  BOCHUTAHMS, pa3BUTHUS U COLMAIM3AIUU
o0Oy4Jaromuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU MOJIXOJbl K OMNPEICICHUIO
COlepXaHUA M TIOCTPOCHUS TMpenMeTa NpeaycMaTpuBaloT (OpMUpPOBAHHE
YHHUBEPCAIBHBIX YUEOHBIX JEWUCTBUH, HMemuX 0a30Boe 3HAYCHHE IS
pa3MuYHBIX BHJIOB JCSATENBHOCTH: pEUIeHHs NpoOsieM, MOHCKa, aHalu3a Hu
00paboTku nHpopMaLnu, HEOOXOTUMBIX AJI MPUOOPETEHUS ONBbITA IPAKTUYECKON
U HCCIIEeIOBATEeNIbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpakTuke mnpenojaBaHMs XUMHH Kak Ha ypPOBHE OCHOBHOTO OOILETo
o0pa3oBaHms, TaK U HA YPOBHE CPEAHETO 001Iero 00pa3oBaHus, MPU OMPEACICHUN
COJIepKaTeIbHON XapaKTEPUCTUKU IeNed HU3yYeHHUs NpeaMeTa HallpaBICHUEM
HEPBOCTEIIEHHON 3HAUYMMOCTH TPAJAUIUOHHO MPU3HAETCS (OPMHUPOBAHUE OCHOB
XMMHUYECKOW HAyKH KakK OOJIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOIl
JeSITEeIbHOCTH YeNoOBeKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C



METOAMYECKOW TOYKHM 3pPEHUs TAKOM NOAXOJ K OIPEACICHUIO LEJIeU U3ydeHUs
IpPEIMETA SBJISIETCS BIIOJIHE ONTPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs TJIABHBIMHU LEISIMU W3Y4YEHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMUYECKMX 3HAHUHW KaK  Ba)KHEHIICH
COCTaBJIAIOUIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH
JeXaT KIIOYEBbIE MOHATHUS, (PYyHIAaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M MOHHUMAHUE CYLUIHOCTH IOCTYIHBIX
0000111eHIIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIJICHHE C HCTOpUEH
UX Pa3BUTUS U CTAHOBJICHMUS;

e (opmupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHMUS
BELIECTB M XUMHUYECKUX pEaKIMi, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
UMEIOIIHUX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  IIPaBUII
0e30macHOro 00pallleHust ¢ BeIeCTBAMH.

Hapsany ¢ atuMm, conepxarenpHas XapaKTEPUCTUKA LENEN U 3a1a4 U3y4YECHUS
IpeaMeTa B IPOrpaMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMHU B CUCTEME CpenHero ooliiero oopazoanusi. CerogHs B
OpernojlaBaHu  XUMHUM B OOJbIIEH  CTENEeHH OTHAETCAd  MPEeANOYTEeHUE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsl OOy4YeHHUs, OpPUEHTHUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHON OpraHMU3aliy, BIAACIOIIETO HE
HAOOpOM 3HaHWU, a (YHKIIMOHATHHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOaMH U
YMEHUSIMU aKTHUBHOTO TOJIYYEHUs 3HAHUW U NPUMEHEHUS UX B PEaJbHOW >KU3HU
JUISL PELIEHUS TPAKTUYECKHUX 3a]a4.

B cBA3M ¢ 3TMM npu H3yYEeHHUH MpeaMeTa «XUMUsS» JOMUHHUPYHOLIEe
3Ha4YeHHE MPUOOPETAIOT TaKKe LENU U 3aauu, KakK:

amanrtanus o0yJarommxcsl K YCIOBUSM TWHAMUYHO Pa3BHBAIOIIETOCS MUDA,
dbopMHpOBaHUE  MHTEIUIEKTyaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSTHIO TPaMOTHBIX
pELICHUI B KOHKPETHBIX XKU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopmupoBaHUe y O0OyYarolUMXCS  KJIKOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMITETEHIINI), HMMEIOIIMX YHUBEPCATbHOE 3HAYEHUE [JIS Pa3IUYHBIX BHJIOB
NEeSATEIbHOCTH: pElIeHUs mpobJieM, Moucka, aHajau3a U 00padoTku MHGOpMaIHH,
HEOOXOJUMBIX Ui TPUOOPETEHHs OIbITa JAEATEIbHOCTH, KOTOpas 3aHHMAaeT
BAXHOE MECTO B IIO3HAHMM XHMHH, a TaKXke 1 OLUEHKHM C NO3ULUN



DKOJIOTUYECKON O€30MMacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX HMHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00YyYaIOIINXCSI: CHOCOOHOCTH CaMOCTOATEIBLHO IPUOOPETATh HOBBIE
3HAHMS M0 XMMHUU B COOTBETCTBUHM C KU3HEHHBIMU MMOTPEOHOCTSIMU, UCTIOIb30BAThH
COBpeMEHHBbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH IS TIONCKA W aHan3a y4eOHOU U
HAyYHO-TIOMYJISIPHON WH(POPMAITUN XUMUYECKOTO COJICP KAHMS;

dbopMHpoOBaHUE U Pa3BUTHE Y 00YYaIOUIUXCS aCCOLIMATUBHOTO M JIOTHYECKOTO
MBIILJIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUJIAHUPOBAHUM U MPOBEACHUH XUMUYECKOTO
HKCIEPUMEHTA;

BOCIIUTAHWE Yy OOydJarommxcsi yOSKIEHHOCTH B TyMaHUCTUYECKON
HaIMpaBJICHHOCTH XUMHUH, €€ BaXXHOW POJM B PEHICHUM IIOOANIBHBIX MpoOiieM
pPalMOHANBHOTO MPUPOIOINOIH30BAHUS, MTOMOJHEHUS YHEPTETUUECKUX PECYPCOB U
COXpaHEHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpPEeKHOTO
OTHOIIEHUSI K TPUPOJIE M CBOEMY 3JI0POBBIO, a TaKKE MPUOOPETEHUS OTBITA
WCIIOJIP30BAHUS TIOMYYEHHBIX 3HAHWW IS TPUHSATHS TPAMOTHBIX PEIICHUH B
CUTYAIIUSX, CBI3aHHBIX C XUMUYECKUMH SIBICHUSIMU.

B yueOHOM mnaHe cpenHero oOmiero oOpa3oBaHMsI MNpPeaMeT «XUMUSD)
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMETHON obsactu «EcTecTBeHHO-HAYyYHbBIE
PEAMETHI.

OO111e€ YMCI0 YacoB, OTBEAEHHBIX JIJIsl U3YYEHUsI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooduiero odpasoBanus, cocrariseT 68 vacoB: B 10 kmacce — 34 gaca (1
yac B HeJlento), B 11 kimace — 67 yaca (2 4ac B HEZIeNiO).

COJEP)XAHUE OBYUEHUA

10 KITIACC
OPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI OPraHUYeCKO XUMUH

[IpenmeTr opraHMYecKON XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYEHUE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHAIOB. T€0pUs CTPOEHUS OPraHUYECKHUX
coequnenut A. M. bytiepoBa, e€ ocHOBHBIE TToI0)KeHH. CTpyKTYpHBIE (hOPMYJIBI
OpraHuyeckux BewecTtB. ['omonorusi, wu3omepus. XuUMUYECKas CBSI3b B
OPTaHUYECKUX COCIUHEHUSIX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o kinaccupUKAIMM OPraHUYECKHX BemiecTB. HoMmeHkmaTypa
OpraHWYEeCKUX COEIMHEHHHM (cucTeMaruueckas) M TpUBHAIbHBbIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.



OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
O3HAaKOMJIEHHE ¢ oOpasllaMyd OpraHMYEeCKHX BEIIECTB W MaTepuajaMH Ha HX
OCHOBE, MOJICJIMPOBAaHUE MOJIEKYJl OpPraHMYECKHX BELIECTB, HAOIIOACHHE U
ONMCAaHNE JIEMOHCTPALMOHHBIX OIBITOB I10 NPEBPALLEHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yraesopopoasl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKHH psana. MeraH M 3TaH —
OpOCTEHIINE NPEACTABUTENN AJIKaHOB: (PU3NYECKUE M XMMHUYECKHE CBOWMCTBA
(peakuuy 3aMEIlEeHUs UM TOPEHMsI), HAXOXKIEHHE B MPUPOAE, IOJYyYEHUE U
IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOECHHUE, TOMOJIOTUUECKHUI Psii. DTUJIEH U MPOMWIEH —
OpocCTeilliie MPEJCTaBUTENN AalKeHOB: (U3NYECKME M XHMHUYECKHE CBOWMCTBA
(peakuuMu THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATALMU, OKHUCIECHUS U
HOJMMEPU3ALINH ), TIOTYUYEHUE U IPUMEHEHHUE.

Anxanuensl: Oyrtaawes-1,3 m mermnOytamueH-1,3: cTpoeHWe, BaKHEWIIHE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomydeHue CHHTETHYECKOIO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMUECKUN psi. ALleTUIIEH
— IpPOCTEHIINKA MNPEACTABUTENb AJIKHMHOB: COCTaB, CTPOECHHE, (PU3MUECKHE WU
XUMHUYECKHE CBOMCTBA (pEaKLMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TMApaTaLIH,
TOpEHNs), OJyYeHHE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (QU3NYECKUE M XMMHUYECKHE CBOMICTBa
(peakuuy rajoreHMpOBaHMsI U HUTPOBAHUs), NOJyYEHUE U MpUMEHEHUe. 10ayon:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue  ceoticmea  (peaxyuu
2an02eHUPOBANUsl U HUMPOBAHUS), NOdyYenue u npumeneHue. TOKCUYHOCTH
apeHoB. ['eHeTHMyeckass CBSI3b MEXIY YIVIEBOJOPOJAMH, NPHHAMJIEKAIIMMHU K
Pa3IMYHBIM KJIacCaM.

ITpuposHblE HMCTOYHHMKHM YIVIEBOAOPOJOB. IIpuponHbIi ra3 W MOMyTHBIE
HeTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl mnepepaboTku HedTu:
NIEPETOHKA, KPEKUHI (TEPMUYECKHUM, KaTAIUTUYECKHil), mnuposm3. IIpoayKTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbI
yroJib U IPOAYKTHI €0 MepEPadOTKHU.

OKCHepUMEHTAJIbBHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX IPEBpallCHUN:
O3HaKOMJIEHHE ¢ oOpa3laMu IUTaCTMAcC, KaydyyKOB U PE3UHBI, KOJUIEKIHUU
«Hepts» u  «VYTOomp», MOAEIUpPOBAHWE  MOJIEKYJ  YyTIAEBOAOPOJIOB U
rajJOreHONPOU3BO/IHBIX, [TPOBEICHUE NPAKTUYECKON PabOThI: MOJIyYEHHUE ITHIIEHA
Y U3yUYEHUE Er0 CBOWCTB.

Pacuérturlie 3amaqn.




Borunicnenuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJAYKTa PEAKLUU 0 W3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OAHOTO U3 UCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIIUN).

Kucaopoacoaepxaiiue opranaiyeckue coeJuHeHNs

[IpenenbHble OAHOATOMHBIE CHUPTHL.. MeTaHON U 3TaHOJ: CTPOEHHUE,
¢usznyeckne W XHWMHUYECKHME CBOMCTBA (pEaKkIUH C aKTHUBHBIMH METaJUIaMH,
raJIOr€HOBOJIOPOJAaMH, TOpPEHHUE), NpUMEHEHuEe. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [lelicTBHEe MeTaHOIa U 3TaHOJIa Ha OPTraHKu3M YeslOBeKa.

MHoroatoMHbie  COUPTBHL. ODTWICHTJUKOIbL M  TIIMLEPUH:  CTPOEHUE,
dbu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO IIEJIOYHBIMU
METaJUlaMH, KaueCTBEHHAas peaklus Ha MHOIOATOMHBIE cHUpTh). [lelicTBue Ha
opraHusM uesoBeka. [IpumeHeHue ramuepruHa U 3TUIIEHTJIKOJIA.

®deHoJs: CTpOCHHME MOJEKYJbl, (U3NYEeCKue M XHUMHUYECKHE CBOICTBA.
ToxcuuHocTh Penona. [Ilpumenenue dpenona.

Anpperunpl U kemonwvl. DOpMaNBIETHJA, aleTAIbIETHA: CTPOCHHUE,
busznyecKkue U XUMUYECKHE CBOMCTBa (peaklMM OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKLIMH ), TIOJyYEHHE U IPUMEHEHNE.

OAHOOCHOBHBIE TMpefeNibHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHMCJIOThI: CTpOEHHUE, (PU3NUECKHEe M XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oOmye s Kiacca KUCIOT, peakius 3TepuuKalnm), MoJydeHHe U MPUMEHEHHE.
CreapuHOBasi U OJEMHOBAsE KUCJIOTHI KaK MPEICTAaBUTENN BBICHIMX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KMCIIOT, UX MOIOIIEE ACHCTBUE.

CnoxxHble 3(QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruyeckas
POJIb KUPOB.

YrneBompl:  cocTtaB, KjaccuuUKaius ~ yriaeBoAoB  (MOHO-, JH- U
nosicaxapuibl). ['Joko3a — npocteuimii MoHOCaxapu1: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe U XHUMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcuaom Meau(Il), okucnenne ammuadnbIM pacTBopoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXACHHUE B TMPHUPOAE, NMPUMEHEHHE,
ouonoruueckas poiab. otocunte3. OpykTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepsl. CTpoeHue Kpaxmaia u
nemono3bl. du3nueckue M XMMHUYECKHME CBOWCTBA Kpaxmana (TUIPOJIu3,
KaueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M HUX MPEBPAIICHUIL:
IpOBE/ICHHE, HAONIOJICHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIa
okcupoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICHCTBUE TJIMIIEPUHA C
rugpokcugom meau(ll)), anpaeruioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHAA



cepebpa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmana C HOIOM),
IPOBEJCHHUE MPAKTUUECKON pabOThI: CBOMCTBA paCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bblunciienuss 1Mo yYpaBHEHHMIO XHWMHUYECKOW peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIUU MO0 W3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A3oTconepKale OpraHn4eckiue COeAMHEHNUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHeHus. Ousnyeckue
U XUMUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buomornueckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTuabl.

benku xak npupojHbIE BBICOKOMOJEKYISApHBIE coeAauHeHus. llepBuunas,
BTOpUYHAs U TPETUYHAs CTPYKTypa OeiaKkoB. XUMHUYECKHE CBOICTBa OEIKOB:
THIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

DKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX MpEBpaIleHU:
HAOJI0/IEHUE U OMKCAaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: JACHATypalus OEIKOB MpU
HarpeBaHuU, IBETHHIC PEaKIIUU OEIKOB.

BbicoKOMOJIeKY ISIPHBIE COeTUHEHUS

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJIUMEPHU3aALUU, CPEAHSS MOJICKYJIIpHas
macca. OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAMHEHUNH —
MOJIUMEPU3AITUS U TOJUKOHICHCAIHSL.

DKCHepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB U HUX MpEBpaIlCHU:
03HAaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IIPU NU3YYECHUU OPTAHUYECKON XMMHUU B
10 kmacce OCYIIECTBIsIETCA 4Yepe3 HCIONIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TOHSTHM, TaK U TOHSATHH, SBISIOMIMXCS CUCTEMHBIMHU JUISl OTIEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHbIE IOHATHUA: SIBICHUE, HAYYHBINA (aKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaIu3, CUHTE3, KiIaccu(UKaIus, MepUOIUIHOCTh, HAOIIOACHHE,
U3MEpEHUe, IKCIIEPUMEHT, MOJIETUPOBAHHE.

®duzuka: wMaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKyJa,
DPHEPTreTUYECKUA YypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBa, (PU3MUECKUE BETUYUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIECTB B OpraHHU3ME,
dboToCcUHTE3, OHMOJOTMYECKH AaKTHUBHBIC BellecTBa (OCJKH, YIVIEBOMABI, KUPHI,
bepMeHTHI).



['eorpadus: MuHEpaIbl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOTIAeMbIe, TOILTUBO,
pecypchl.

TexHOJIOTHS: THIIEBbIC IMPOMYKTHI, OCHOBBI PAIIMOHAIBHOTO IHUTAHMUS,
MOIOIIHNE CPEJICTBA, JIEKAPCTBEHHBIC M KOCMETUYECKUE MpEenaparhl, MaTepPHAaIbl U3
UCKYCCTBCHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHH

XAMHYECKUI 31eMeHT. AToMm. Snpo aroma, H30TONBI. JIEKTPOHHAs
000109Ka. DHEPreTUUEeCKUEe YPOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
351eMeHThl. OCOOEHHOCTH paclpe/esIeHUsl JIEKTPOHOB 10 OpOUTAIIM B aTromax
3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHASI KOH(PUTypaLusi aTOMOB.

Ilepunonnueckuii 3akoH u Ilepuonnyeckas cucTeMa XUMUYECKUX 3JIEMEHTOB
. U. MenaeneeBa. CBsi3b MEpUOANYECKOro 3aKoHa U Ileprnoanyeckoil cUCTEMBI
xuMuueckux sneMeHToB /. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUs CBOWCTB XHMHMYECKMX DJIEMEHTOB U
oOpa3yeMblX MMM MPOCTBIX M CIOKHBIX BELIECTB IO TpynmaM U IEPUOAAM.
3HauYeHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKas CBsI3b. Buabl XUMHUYECKOW CBS3H
(KOBaJIeHTHasi HEMOJISIpHAs M MOJspHas, MOHHAsA, MeTajuindeckas). MexaHUu3Mbl
o0pa3oBaHMsl KOBAJEHTHOM XHUMHUYECKOW CBsA3M (OOMEHHBIH M JOHOPHO-
akuenTopHslil). BopoponHas cBsa3b. BalleHTHOCTB. DNEKTpOOTPULATEIBHOCTb.
Crenenb okucieHus. OHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKyISIpHOTO M HEMOJEKYJISIPHOIO  CTPOECHMS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILLECTB OT TUIIA KPUCTAIUIMYECKOU PEIIETKH.

[lonsiTue o0 nucHepCcHBIX cucreMax. VMICTHMHHBIE M KOJUIOMJHBIE PACTBOPBI.
MaccoBas 10J1s1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenknarypa
HEOPTraHWYECKUX BEUIECTB. ['€HeTHyeckas CBs3b HEOPraHMYECKUX BEILECTB,
IIPUHAICKALIMX K Pa3JIMYHBIM KJIaCCAM.

Xumudeckass — peaknus. Knmaccupukamuss XUMHUYECKHX — PEAKIUHd B
HEOPraHWYECKOM M OPraHn4YecKOM XMMHH. 3aKOH COXPAHEHHS MacChl BEILIECTB,
3aKOH COXPAHEHUS U IIPEBPALLECHUS SJHEPTUH IIPU XUMUYECKUX PEAKLIMAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (QaxTopoB. OOpaTuMbIe
peakumu. XuMHUYECKoe paBHOBecue. DaKTOphl, BIMAKOIIME HAa COCTOSHHUE
xuMuueckoro pasHosecus. [Ipunnun Jle [larense.



Dnextponutryeckas aucconuanus. CuiabHbIC U ciiadbie dnekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YEHHUs BELIECTB W MX IPEBPAILCHHIA:
neMoHcTpauus Tabiun «llepuoanueckas cucreMa XuMuueckux snementoB [l. U.
MeHneneeBa», W3ydeHHE MOJIENEH KPUCTAUIMYECKHX PEMIETOK, HAOIIOIeHUE U
OTIMCaHUE JEMOHCTPAIMOHHBIX M JaOOPATOPHBIX OMBITOB (Pa3IoKeHUE TIEPOKCHIA
BOJOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPEIEICHUE CPEAbl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, pEAaKIUU HOHHOrO0 OOMeHa),
IPOBEJICHUE NIPAKTUYECKON paboThl «BnusHue pa3nuuHbIx (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUI.

Pacuérnble 3anaumn.

Pacuétel 1O ypaBHEHMSM XHMMHYECKHX pEaKUHWi, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HMCIIOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJISI BELIECTBAY.

Heopranuyeckasi Xumus

Hemeraiuel.  Ilonoxenne HemerauioB B llepuoanueckoin  cucreme
xumuyeckux snemeHtoB [[. M. MenzeneeBa u 0COOEHHOCTU CTPOEHHUSI aTOMOB.
®duznyeckre CBOICTBA HEMETAJJIOB. AJUIOTPOINHUS HEMETAUIOB (Ha MpuUMepe
KHCIIOpoa, cephl, pocdopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (TajoreHOB, CEpPbI, a30Ta,
docdhopa, ymiepoga U KpeMHHMs]) U MX  COCAUHEHHM  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUH ).

[IpyuMeHEeHnEe BaXXHENIIINX HEMETAJIOB U UX COCIUHEHUM.

Mertamnel. Ilonoxenne mMeramnos B Ilepuoandeckon cUCTEME XHMHYECKHUX
anemenToB [I. . MengaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JOYEK
aToMOB MeTajuioB. O6mme gusnyeckue cBoricTBa MeTauioB. CriaBbl METaJLIOB.
DIIEKTPOXUMHUYECKUAN PsAJT HAPSHKEHUN METaJIJIOB.

XUMUYECKHE CBOWMCTBA BaXKHEWIMX METAJUIOB (HATPU, Kaiuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCAMHEHUH.

OO1ue cnocoObl monyueHus: MeTawioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbBl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHI:
U3yUYEHHE KOJUIEKIMU «MeTaabl U CIUIaBbl», OOpPa3l0B HEMETAIOB, PEUICHUE
DKCIIEPUMEHTANBHBIX 3aja4, HAOMI0O/ICHWEe W OINHCAHHWE JIEMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE TMAPOKCH]IA ATIOMUHHUS C PACTBOpaMU
KHUCJIOT U 1eJI04YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnrle 3agaun.



Pacuéter maccer BemiecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WU O0BEMY OJIHOTO W3 YYaCTBYIONIUX B PEAKIIMU BEIIECTB,
pacu€Tsl Macchl (00BEMA, KOJIMYECTBA BEMIECTBA) MPOAYKTOB PEAKIINH, €CIH OTHO
13 BEILIECTB UMEET MPUMECH.

XMMHS U )KU3Hb

Ponp xumum B 00€CIEUEHUM HKOJOTHMYECKOM, SHEPreTUYECKOM M MUIIEBOM
0e30macHOCTH, Pa3BUTHH MeAWIUHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEIIIECTB U XMMUUYECKUX PEAKIIUM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPHUHIMIIAX  TPOMBIILICHHOTO
MOJy4YCHHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BENIECTB M MATEPHANOB: BAXKHEUIIHWE CTPOUTEIbHBIC
Marepuasabl, KOHCTPYKUIHOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMmuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATEepUAJIbl, OPTAHUYECKUE U MUHEpAJIbHbBIC
yao0peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MPaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO HUCIOIh30BaHUS MPEMapaToOB OBITOBOW XUMHUU
B IIOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3U.

Peanuzanust  MeXOpeAMETHBIX  CBA3€d MNMpU  U3YyYCHUH  OOmeH W
HEOPraHM4eCKOW XUMUH B 11 Kiacce OCylIeCTBISIETCS YEPE3 UCIOJIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHSATHHA, SBIISIOIIUXCS
CHUCTEMHBIMU JJIS1 OTAECIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO1ue ecTEeCTBEHHO-HAy4YHBIE TMOHSTHS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTe3, Kiaccupukaius, IMepUOJUIHOCTh, HAOJIOCHHE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.

@dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKUN YPOBEHD, BEIIECTBO, TENO,
00bEM, arperaTHoe COCTOSIHHE BEIeCTBa, (PU3WYECKUE BEIIMYUHBI M €UHUIIBI MX
WU3MEpPEHUS, CKOPOCTb.

buonorus: knetka, opraHm3M, OKOCHUCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpTaHU3ME.

['eorpadus: MuHepasbl, TOPHBIE MOPOJIbI, MMOJE3HBIE UCKOMAeMbIE, TOIIMBO,
pPECYpCHI.

TexHOomorus:: XMMHYECKasi MPOMBIIUIEHHOCTh, METAJUIYprus, MPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTE€PUAIOB, CEIbCKOXO3AMCTBEHHOE MPOU3BOJICTBO, ITHILECBAs
MPOMBINLJICHHOCTh,  (hapMalrieBTUUECKass  IPOMBINIIEHHOCTh,  IPOU3BOJICTBO
KOCMETHUYECKHX TMpernapaTroB, IPOU3BOIACTBO KOHCTPYKIIMOHHBIX MAaTE€pHUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNUNU
HA BA30BOM YPOBHE CPEJIHET'O OBHIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyJarouMMucs MporpaMM CpelHero ooOimero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHbIM W TOpeAMeTHbIM). HayuHo-meToaudyeckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
o0pa30BaHUs SBISIETCA CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHMs BHIIEICHBI CICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAOIIMMUCS POCCUUCKONW TPaKIAHCKOW HWISHTUIHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOONPEEIEHUIO;

HaJIM4Khe MOTUBALIMU K OOYUYEHHIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M HCTOPUYECKUX TpaauLuii 6a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JEeSATEIbHOCTH HEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IETOCTHOU
CHUCTEME XMMUYECKOTO 00pa30BaHuUs;

HaJIM4MEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTN ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE PpE3yJabTaThl OCBOCHHUS MpeaMeTa «XHUMHS» TOCTHTAIOTCS B
€IMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHUYECKUMHU, COLIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOTO Tpa)XTaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMu U  TpaBWIaMH  TIOBEIEHHUS, CIOCOOCTBYIOIIMMHU  IpoleccaM
CaMONIO3HAHUSA, CaMOpPa3BUTHSI M HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTH
00yJaroIMXcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMera «XUMHUS»  OTpPaXKaroT
c(OpPMUPOBAHHOCTh ONBITA MO3HABATEJILHON M MPAKTUYECKOW JAEsITeNbHOCTU
o0y4aromuxcs Mo peanu3aiy MPUHATHIX B 00IIECTBE [IEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpamaIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEMH,
YBa)KECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIaX MEXITMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIHHOCTH TIPH CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIOCOOHOCTM TMOHMMATh W NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUUYHbIX BUJOB YUYEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJEIUIO
OTEUECTBCHHON XUMUMU;

yBaXEHUSI K TPOILECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUTMTENIBHBIX ~ HAOMIOJEHNUN, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,;

UHTEpeca M TMO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHHUHU U TOCIEIYIOIIEM
aHanu3e UHPOpPMAILMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MMOBEACHMUS,;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBSI3aHHbBIE C XUMHUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIGHWBATh CBOE MOBEICHHWE M TOCTYNKHA CBOWX TOBAPHIIEH C
NO3ULKUKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMUpPOBaAHUS KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEeH 310poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmnro/ieHusl TmpaBuil 0e30MacHOro OOpallleHus C BELECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JAEATEIBHOCTH;

MOHUMAHUS [EHHOCTH TIPAaBWJI WHAMBUAYATBHOTO M  KOJUIGKTHBHOTO
0€301acHOro MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3OPOBBIO U )KU3HU JIIOJICH;

OCO3HAHUS MOCJIEJCTBUNA U HEMPUSATUS BPEAHBIX MPHUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpeHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIEIOBATEIHCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JpPYrux BHUOAX
NeSTEeIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKaX CBOETO KJlacca, IKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXEHUS K TPYLY, JIIOISIM TPyAa U pe3ybTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HWHIMBUIYAJIbHOW TPAECKTOPUU
oOpazoBaHusi, Oynymied npodeccuu U peanu3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTEH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11€JIeCO00Pa3HOr0 OTHOILIEHUS K MPHUPOAE, KaK HCTOYHUKY
CYyILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHMMAaHHUA TJI00AJBPHOTO XapaKTepa 3KOJOTHYECKUX Mpo0JieM, BIMSIHUS
HDKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE ITPUPOJIHONU U COLUUAIBHOU CPEJIbI;

OCO3HaHUSI HEOOXOJMMOCTH HCIOJB30BAHUS JOCTHXKEHUM XUMUU IS
pELIEHUs] BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, MPUHOCIIIMX BpEl OKPYXKaroLEen
IPUPOJHON cpeie, YMEHHs] MPOTHO3UPOBATH HEOIArOMpPUSATHBIE SKOJIOTHUECKUE
NOCJIECTBUS PEANPUHUMAEMBIX JEHCTBUN U IPENOTBPALIATh UX;

HaJIM4yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OIbITa NEATENbHOCTH DKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIBHON
NpPAaKTHKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HAEOJIOTHU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ poJid B
(GbOopMHpPOBAaHUM PALMOHATIBLHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUU IIEJOCTHOTO
npeacTaBlieHuss 00 OKpYKaloleM MHUpE Kak O €IMHCTBE MPHUPOAbI U YelOBeKa, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHWH NPOoOJIEM COXpPaHEHUs
IPUPOIHOTO PABHOBECHS,;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s  COBPEMEHHOM
HMBWIN3ALMU: B €€ TyMaHHCTHYECKOM HANPABICHHOCTH W BAXXHOM pOJHM B
CO3JJaHUU HOBOW 0a3bl MaTepUAbHON KYJIBTYpPbI, PEIICHUU TJIO0AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, YHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHHH YCIOBUMN
YCHEIIHOTO0 TPpyJAa © OKOJOTMYECKH KOMGPOPTHOM IKU3HU KaXKJIOro 4YieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJTydyaeMble 3HAHUA Ui aHAIU3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEr0 MUpa U
IPOUCXOSAIINX B HEM NU3MEHEHUN, yMEHHUS J1eJaTh 000CHOBAaHHbBIC 3aKIIOUECHUS Ha
OCHOBE HAay4HbIX (PAaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUSA IS
peleHust Ipo6sieM B peaabHbIX KU3HEHHBIX CUTYalIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUH N0 XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSIM TpyZa B Pa3lMYHbIX cepax mpodhecCuoHaTbHON
JESITEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS YYeOHOTO mpeaMeTa «XHMHs» Ha
YpOBHE CpeaHero o0Iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble 1 (QOpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOIIUXCS
MEKTUCIUIUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHCHU(PUKY METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPIHSs, SBJICHHE,
IPOIECC, CHCTeMa, HayYHbIA (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIICI0BaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIC y4eOHbIC NEHCTBHS (IMO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATBHOM
TPaMOTHOCTH M COI[UAIBHON KOMIIETEHLIUN 00yUYaroIuXCs;
CIIOCOOHOCTh oOyUaromuxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCHMIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBbIC y4COHBIC
JIEUCTBYS B MIO3HABATEIIbHON U COLMAILHOU MTPAKTHUKE.

MeranpeaMeTHbIE PE3YJAbTAThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISATHBHBIMU
EUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHBIMU NMo3HaBaTeJbHBIMH
JefCTBUSIMH:

1) 6a30Bble JIOrHYecKue AeMcTBHUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaIHM3UpPOBaTh  MpoOsIeMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENEATh LENU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIOJI30BaTh MPU OCBOCHWUH 3HAHUM NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIIAITh XapaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIP30BAaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBIICHUI;

BEIOMpATh OCHOBAaHWUS W KPUTEPUH IS KJIacCH(PUKAIMKA BEIIECTB U
XUMHUYECKUX PEAKLIN;

YCTAHABJIMBAaTh IPUYMHHO-CIECACTBEHHBIE CBS3W MEXIAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXICHUS (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISTh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMmyna, ypaBHECHHE XUMHYECKOU
peakiMy — TMPU PElIEHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3ajad,
IPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 60a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuit;

(bopMyIMpOBATH LIEJIM U 3a/1a4U UCCIIEI0BAHMS, UCIIOIB30BATh MMOCTABIEHHBIE
U CaMOCTOSTETLHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI IS (DOPMUPOBAHUS TUIOTE3BI TIO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSTEJNBHOTO IUIAHUPOBAHUA W  IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaTh
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNUSA,
COCTaBJISITh OOOCHOBaHHBIM OTYET O IPOJIEITaHHON padoTe;

npuoOpeTaTh OMbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
NEATEILHOCTH, TPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3aJlay, MPUMEHEHUIO PpPa3IuYHbIX
METOJI0B ITO3HAHMUSI.

3) pabora ¢ nnopmanueii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
NONyJisIpHAasl JIUTeparypa XUMHUYECKOTO COJIEpKaHMs, CIPAaBOYHbIE MOCOOUS,
pecypchl MHTEpHETa), aHamTu3upoBaTh WH(POPMAIMIO PA3IMYHBIX BUAOB B (OpM
IIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTD;



(dbopMynIupoBaTh 3aMpoChl U MPUMEHATHh PA3IMYHbIE METOJBI MPHU MOUCKE U
orbope wH(OpPMAIMK, HEOOXOAWMMOW JIS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIIPENIETIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HUCIOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U PA3IMYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAaJbHYIO  (OpPMY  TPEICTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJHUIIBI, PUCYHKH U IPYTHE);

UCIOJB30BaTh HAyyHBIM sA3BIK B KayecTBE CpeAcTBa Ipu padoTe ¢
XUMHUYECKOM HMH(pOpManueil: NpPUMEHATh MEXNpeAMETHbIE (pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIbL, (hOpMYJIbl, a00OpEeBUATYpPbI, HOMEHKIIATYPY;

UCIIONb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHMBOJIHMYECKHE CPEICTBA
HaTJISTHOCTH.

OsgJlaieHHe YHHBEPCAJbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BONPOCHI MO CYLIECTBY 00CYK1a€MOI TEMbI B XOJ€ Juajnora u/uiu
JIUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEIOKEHHOMN 3a1a4u;

BBICTYIIaTh C MPE3CHTAllMell Pe3yJIbTaTOB IMO3HABATEIbHON JIE€ATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPHU BBINOJIHEHUN
XUMHUYECKOIO 3KCIEPUMEHTA, IIPAKTUUYECKONH pabOThl 10 HUCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajn3aluu y4eOHOro MpoeKTa U (popMyaHpoBaTh BHIBOIBI
o pe3yjibTaTaM NPOBEAEHHBIX HCCIEIOBAHMIA MYTEM COTJIACOBAHMS TO3UIMA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OsgJlaieHHe YHHBEPCAJbHBIMHU PeryITUBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIATh CBOIO I103HABATEIbHYIO
JeSITeNIbHOCTD, Ompezensas e€ Ield W 3aJaud, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpelaraéMblii aJrOpuT™M ACUCTBHM MpuU
BBIMIOJJHEHUM Y4E€OHBIX W HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3(p(PEeKTUBHBIA CHOCOO MX pelIeHHs C Y4YETOM IIOJY4YEHMsI HOBBIX 3HAHUHI O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HA OCHOBE CaMOaHaln3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATDBI

10 KITACC

[IpenMeTHble pe3ysnbTaTbl OCBOEHMS Kypca «OpraHuueckas XHUMHS»
OTPAKAIOT:

c(hOPMUPOBAHHOCTh  MPEJACTABICHUH O XHUMHYECKOH  COCTaBJISAIOINICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJM XUMHUU B TMO3HAHWUU SIBJICHUU



npuponbl, B (HOPMHUPOBAHMHM MBIIUIEHUSA H  KYJbTYpbl JHYHOCTH, €€
(YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAUMOM JIJIsl pelICHUS MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAQJICHNE  CHCTEMOM  XUMHMYECKMX  3HaHMWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJAramIne MOHATHS (XMMHUYECKUH BJIEMEHT, aToOM, JJIEKTPOHHAas
000J10uKa aTOMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPHULIATEIbHOCTh, XMMUYECKas]
CBsI3b, CTPYKTypHas (opMmyina (pa3BépHyTas M COKpalll€HHas), MOJIb, MOJSpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeleT, (PyHKUMOHAJIbHAs TIpyMNIa,
paauKal, U30Mepusi, U30Mepbl, TOMOJIOTMYECKUN psiJl, TOMOJIOIH, YTJIE€BOJOPO/IbI,
KHCIIOPOJ, M Aa30TCOJAEpXkALIUE COCAUHEHUS, MOHOMEp, IOJHUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOEHUS
opraHuuyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XHMMHUHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeXallue B OCHOBE NOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTHM XHMHYECKHUX
ABJICHUH, (PAKTOJIIOTUYECKUE CBEACHHMS O CBOICTBaX, COCTaBe, IOJYyYEHUU WU
0€30MacHOM HCIOJIb30BAaHUU BaKHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
IPAKTUYECKOH JEATEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUI BBIABIATh XapaKTEpHblE NPU3HAKU IOHATHI,
YCTaHABJIMBATh UX B3aUMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NpPU
ONMCaHUM COCTaBa, CTPOCHMSI U MPEBPALIEHU OPraHUYECKUX COEIUHEHUN;

c(OpPMUPOBAHHOCTh YMEHMM HCIOJIB30BaTh XUMUYECKYI0 CHUMBOJIMKY MJIs
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIEHHOM)
(GopMysl OpraHMYECKHMX BEIIECTB W ypPAaBHEHUHM XHMMHUYECKUX pEakKLui,
U3rOTaBIMBATh MOJEIHA MOJIEKYJ OPraHMYECKUX BELIECTB ISl WIUIFOCTPALMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpPMUPOBAHHOCTh YMEHUH YCTAHABIIMBATH IMPUHAIJIEKHOCTh H3YYEHHBIX
OpraHMYECKHUX BEIIECTB II0 KX COCTaBy U CTPOEHUI0 K ONpEACIEHHOMY
KJaccy/Tpynne CoeQuHEHUuM (YIrJIeBOIOpOJbl, KHCIOpPOJ U a30TCOAEpKallue
COEIMHEHMS, BBICOKOMOJIEKYJIAPHBIE COEIWHEHHA), JaBaTh MM Ha3BaHUS IO
cucrteMatnyeckoi HoMmeHkiarype (IUPAC), a takxke NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUS OTAEIBHBIX OPraHMYECKHUX BELIECTB (STWIJIEH, IPOIWJIEH, AalETUIIEH,
ATWJICHIJIMKONb, TJMUEPHUH, (EeHOJ, (OopMalbIeru]l, alneTaibAerul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIJIOTA, OJICMHOBAsI KACJI0Ta, CTEAPUHOBAs KUCJIOTA, TIII0K034,
dpyKTO3a, KpaxMal, LeJUIr0J103a, [NINIUH);

c(OPMUPOBAHHOCTh YMEHHUS OIPENEHATh BHJbI XUMHUYECKOH CBSI3M B
OpPraHMYECKUX COCANHEHUSX (OJUHAPHBIE U KPaTHBIE);



c(hOPMUPOBAHHOCTh YMEHUS TPUMEHSITH TIOJIOKEHUS TEOPUH CTPOCHUS
opranndeckux BemiectB A. M. bytnepoBa 11 00bsICHEHUST 3aBUCUIMOCTH CBOWCTB
BEIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MACChI BEIIIECTB;

cOpPMUPOBAHHOCTh ~ YMEHHH  XapaKTepuU30BaTh  COCTaB, CTPOCHHUE,
duznyecKne W XUMHYECKHE CBOMCTBA THUIUYHBIX MPEACTABUTENCH Pa3TMIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIMJICH, alleTHJICH,
Oyraguen-1,3, merunOyragueH-1,3, OeH307, METaHON, ATAHOJ, STUJICHTJIUKOJb,
TTUIEpUH, (EHOM, aleTalbIerul, MypaBbiHasI U YKCYCHasi KHCIIOTHI, TIIOKO3a,
Kpaxmal, [eJUTI0103a, aMUHOYKCYCHAsI KHCIIOTa), WJUTFOCTPUPOBATH TEHETHYECKYIO
CBSI3b MEXIy HUMH YpPaBHEHUSMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUi ¢
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKH U
PAaKTHYECKOE MPUMEHEHHUE TPOTYKTOB NIepepadOTKy;

c(hOPMUPOBAHHOCTh YMEHHI TMPOBOJIUTH BBIYUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEMIECTBA WMJIM IMPOMYKTA
peaknuu 1O W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WJIU MPOJTYKTOB PEaKIIUN);

c(OpPMUPOBAHHOCTh YMEHHH BIAJeTh CUCTEMOW 3HAaHUH 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3yeMbIX B XHUMHH TPU U3YUYCHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIOACHNE, N3MEpPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCTIONIb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHWS [UIsl TMPUHATHS pEIICHHA B
KOHKPETHBIX KMU3HEHHBIX CHUTYyalHMsX, CBSI3aHHBIX C BEHIECTBAMH U HX
IPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MPaBUJIa MOJb30BAHUS XUMUYIECKON
MOCYJION W J1abopaTOpHBIM OOOPYIOBAaHWMEM, a TaK)Ke MpaBuia OOpamieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIMSMHU IO BBITIOJHEHUIO J1a00paTOPHBIX
XUMHYECKHX OIIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W BBIIOITHATH XUMHYCCKUUN
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPY HATPEBAHUU, MOJTyUYCHHE
STWJICHA W W3YyYCHHE €ro CBOMCTB, KAaueCTBCHHBIC PEAKIUU OPTaHUYECKHUX
BEIIECTB, JCHATypalus OCIKOB NpPH HArpeBaHWU, LIBETHHIC PEakiuu OEIKOB) B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH OE30MacCHOCTH TMpH OOpaIlEHUH C
BEIIECTBAMH H JAOOPATOPHBIM OOOPYIOBAaHUEM, TWIPEICTABIATH PE3YIbTATHI
XUMUYECKOTO JKCIEprMeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIHX
peakuuii 1 GopMyITUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHATU3UPOBATh XUMHYECKYIO
uHPOpMAIMIO, TONYyYaeMyK) H3 pa3HbIX HMCTOYHHKOB (CpEeICcTBa MacCOBOM
uHdopmaruu, aTepHeT u apyrux);



chOpMUPOBAHHOCTh ~ yMEHHH  CcOOMIOAATh  MpaBWIa  IKOJOTHYECKU
I[€JIeCO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH MESITEIHHOCTH B IIENISAX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYXKAIOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha J>KMBBIE OpPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIIECTB, MoHUMas cMbica mnokazatens [IJIK, mosicHaTs Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPAILCHUS HX BPEAHOIO BO3JACHUCTBUS HA OPraHU3M
YEJI0BEKA,;

JUIsi 00yYarouuxcsi ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBBSI: YMEHUE
OPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIECTB U
XUMHYECKUX SIBJICHUI;

JUISL CHENBIX W CHA0OBUASINUX OOYYaIOIMIUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD OTPaXKaIoT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHUNA: O XHUMHYECKOM  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHMHU B IIO3HAHUU SIBJICHUU
Opupoasl, B  (QOPMUPOBAHUU MBIIUICHHS W  KyJbTYphl JIMYHOCTH, €€
(GyHKIHOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pelIEHUs TPAaKTUYECKUX 3a/1a4
¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOINEHWS K CBOEMY 3J0POBBIO W MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralolIue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u3oToMl, s-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATENBHOCTh, CTENIEHb OKUCJICHUS, XMMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHASA, METAJUINYECKas, BOJIOPOJIHAS ), KPUCTAJUIMYECKAS PEMIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJIHUTBI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peaKiuu, XUMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOJUTUYECKON aucconumanuu, nepuoandeckur 3akon [[. M. Menpneneesa,
3aKOH COXPAHEHHsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS YHEPTHUU
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH S3BIK XHUMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEXKAIIUE B OCHOBE INOHUMAHHUS NPUYUHHOCTH U
CHUCTEMHOCTH XWMUYECKHX SIBICHUN, (PAKTOJOTUYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUU U O€30MacHOM UCIOJIb30BAaHUN BOKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MIPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa;



c(hOpMUPOBAHHOCTh YMEHHH BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHABJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M UX IPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYI) CUMBOJMKY IS
cocTaBieHuss (HOpMyJ BEIIECTB M ypaBHEHUH XUMHUYECKUX  pEaKLUid,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKHUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIBIM ra3, aMMHAK, rameéHas
U3BECTh, HETalIEHAs! U3BECTh, MUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEAWHEHUSIX PA3IUYHOrO COCTaBa, BUJ XUMHUUYECKOU
CBA3M (KOBaJIEHTHAs, NOHHAs, METaJUIMYECKas, BOJOPOJIHAsA) B COCIMHEHUSAX, TUII
KPUCTAJUIMYECKONW PEIMIETKH KOHKPETHOIO BELIECTBA (AaTOMHAs, MOJIEKYJIpHAasi,
MOHHAs, METAJUTMYECKas), XapakTep Cpelbl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCTUHECHM;

c(hOpMUPOBAHHOCTh yYMEHUHI yCTaHaBJIUBATh MPUHAJJIEAKHOCTh
HEOPraHWYECKUX BEILIECTB IO MX COCTaBy K OMNpEeAeNEHHOMY KIacCy/Tpyrie
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCJIOTBI, aM()OTEPHbIEC TUAPOKCUIBI, COJH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
W. MeHnneneeBa u IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONTYI0, OOBSICHUTEILHYIO
¥ IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuyeckux sneMmeHtoB JI. M. MenneneeBa, ucnoinb3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opouTanu, «3HEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHYECKUX HJIEMEHTOB M UX COEIMHEHUU
1o nepuogam u rpynnam llepuonnueckoit cuctemMbpl XUMUYECKHX 351eMeHTOB []. .
Menpeneena;

chOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBaTH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKON CBA3M MEXKIYy HEOPraHWYECKUMHU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIMH I10
pa3IMYHBIM NpPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BELIECTB, TEILUIOBOMY
abdexTy peaknuu, W3MEHECHHUIO CTETICHEW OKWCJICHUS DJIEMEHTOB, 00OpaTHMOCTH
peaKIMK, Y4aCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMSI PEAKIMN pa3IUUYHBIX
THUIIOB, TOJHbIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, y4YUThIBas
YCIIOBHSI, IPY KOTOPBIX 3TH PEAKLIUU UAYT 1O KOHIIA,;



chOpPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKHUX BELIECTB, pPAaclO3HABaTh
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  paCKpbIBaTh CYIIHOCTb  OKHCIUTEJIbHO-
BOCCTAHOBUTEJBHBIX PEAKIIUNA MOCPEICTBOM COCTABICHHS AJIEKTPOHHOTO OanaHca
ATUX PEaKLNM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKklMu OT pa3auYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCMMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuun Jle Hlarense);

c(OpPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXKalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUS] CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKk)ke CPOPMUPOBAHHOCTH NpPEACTaBICHUNA 00 OOIMX HAyYHBIX NPUHIIMINAX U
HKOJIOTHYECKUX MPOOJIeMaxX XMMUYECKOTO IIPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHUCICHHUS C HCIOJb30BAHUEM
MOHSATUS «MaccoBas JOJsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOIIEHUH Ta30B
IpU XUMUYECKHX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WU OOBEMY OJHOTO M3 YYACTBYIOUIUMX B pPeaKlUU
BEIIECTB, TEIJIOBOro 3¢ (deKra peaklud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl
BELLECTB, IPEBPALLECHUS U COXPAHEHHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MPaBUiIa MOJb30BAHUS XUMUIECKON
NOCYJIO U J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe IpaBuia OOpalleHus ¢
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUJIAHUPOBATH W  BBIIOITHATH XUMHYECKUIN
IKCIIEPUMEHT (pa3joKEHUE MEePOKCHUIA BOAOPOJAa B NPHUCYTCTBUM KaTalu3aTopa,
OmpeNieJIeHue Cpellbl pacTBOPOB BEUIECTB C IOMOILNBIO  YHHUBEPCAIHLHOTO
WHIMKATOpPa, BIMSHUE Pa3IN4HbIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakiuu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaMm «MeTamey u «Hemeramib»y) B COOTBETCTBHHM C TPABWJIAMH TEXHUKU
0€30MacHOCTH MPU OOpaIlleHUH C BEIIECTBAMH U J1TA00PATOPHBIM 000pYyI0BaHUEM,
NPEACTABIATh PE3YJNbTAThl XHWMHYECKOrO OJKCIIEpUMEHTa B (QopMe 3amucu
YPaBHEHUU COOTBETCTBYIOIIUX DPEAKIHUl U (OPMYyIUPOBATH BBIBOJABI HAa OCHOBE
ATUX PE3YNbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uH(popMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MacCOBOMU
KOMMYHUKaIK, IHTepHET U ApYyTHX);



chOpMUPOBAHHOCTh ~ yMEHHH  CcOOMIOAATh  MpaBWIa  IKOJOTHYECKU
I[€JIeCO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH MESITEIHHOCTH B IIENISAX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYXKAIOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3/JICHCTBUS HA dKUBbIE OPraHU3Mbl ONIPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens IIJIK, mosicHATe Ha mnpumMepax crnocoObl YMEHbBIIECHHUS U
MPEIOTBPALIECHUS UX BPEJHOIO BO3ICMCTBUS HA OPTaHU3M YEIIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYECHHBIMH BO3MOXXHOCTSIMU 3JI0POBBSI: YMEHUE
OPUMEHSTh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIECTB U
XUMHYECKUX SIBJICHU;

JUISL CHENbIX M CHAa0OBUASIIMX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOYCUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XMMHYEeCKUX

bopmy.
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10 KUIACC
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QJIKEHOB http://home.uic.tula.ru/~zanchem
[TpakTrueckas pabora Ne 1.
«[Tonyuenue >TueHA U 23.10.2023




W3yYEHHE ETO CBOWCTB)

Ankanuensl. byranuen-1,3 u

He(Th ¥ MPOAYKTHI €€
nepepadoTKu

http://www.himhelp.ru/
meTunoyraauen-1,3. :
? [Tosy4eHre CHHTETHYECKOTO 13.11.2023 hitp://chemi.org.ru/
b o http://home.uic.tula.ru/~zanchem
Kay4dyKa M Pe3HHBI
AJIKUHBI: COCTaB U 0C06€HI:'IOCTI/I http://www.himhelp.ru/
CTPOCHUSI, TOMOJIOTUYECKHUN )
10 si. AIIETHIICH — MPOCTEHIINA 20.11.2023 hitp://chemi.org.ru/
PHA. ATt P o http://home.uic.tula.ru/~zanchem
IPE/ICTABUTEIb AIKHHOB
http://www.himhelp.ru/
Bbruuciienus mo ypaBHEHUIO :
11 . http://chemi.org.ru/
XUMUYECKON PeaKInu 27.11.2023 )
http://home.uic.tula.ru/~zanchem
http:// himhelp.ru/
ApeHbl: 6EH30JT U TOJTYOJI. tp:wWW . Hhetp I
12 http://chemi.org.ru/
ToKCHYHOCTH apEeHOB 04.12.2023 .
http://home.uic.tula.ru/~zanchem
r
ef:}::qscia’(‘) :3"3” http://www.himhelp.ru/
13 1}']ITI/IHa IJ[mF:K;I I/I,X K Pa3IMIHBIM 11.12.2023 http://chemi.org.ru/
puHa B P S http://home.uic.tula.ru/~zanchem
KJjaccam
[IpuponHbIe HCTOUHUKHU
YIJI€BOAOPOAOB: IPUPOIHBIH ra3 http://www.himhelp.ru/
14 U TIONyTHBIE HE(PTAHBIE Ta3bl, 18.12.2023 http://chemi.org.ru/
He(Th U IPOIYKTHI €& o http://home.uic.tula.ru/~zanchem
nepepadoTKu
[IpuponHbIe HCTOUHUKHU
YIJI€BOAOPOAOB: IPUPOIHBIH ra3 http://www.himhelp.ru/
15 U TIONyTHBIE HE(PTAHBIE Ta3bl, 25.12.2023 http://chemi.org.ru/

http://home.uic.tula.ru/~zanchem




KonTtponsHas pabota o

16
pazaeny «YTiaeBogopOIb» 15.01.2024
[IpenenvHBIE OTHOATOMHEIE http://www.himhelp.ru/

17 CIUPTHI: METAHOJ U ATAHOI. 22 01.204 http://cheml.f)rg.ru/
Bopopoanas cBsi3b http://home.uic.tula.ru/~zanchem
MHOroaToMHbIE CHPTHIL: http://www.l'umhelp.ru/

18 . o . 29.01.2024 http://chemi.org.ru/

THUJIICHI'JIMKOJIb U T'JIN NH . . .
Hep http://home.uic.tula.ru/~zanchem
®DeHoIT: CTPOSHUE MOJICKYJIBI, http://www.himhelp.ru/

19 bu3YecKue U XUMHUIECKUE http://chemi.org.ru/

. 05.02.2024 .
CBOIICTBa, MPUMEHEHHE http://home.uic.tula.ru/~zanchem
http://www.himhelp.ru/
Anpneruasl: GpopMalbIeTua U .

20 AleTATBICTHIT. ATICTOH 12.022024 ~ p://chemi.orgru/

t ACTIL AT o http://home.uic.tula.ru/~zanchem
OIHOOCHOBHBIE TIPE/IeNIbHEIE http://www.himhelp.ru/

21 KapOOHOBBIEC KUCIIOTHI: 19.02.2024 http://cheml.f)rg.ru/

MypaBbHHASA U YKCYCHas http://home.uic.tula.ru/~zanchem
[TpakTruueckas pabota Ne 2.
22 «CBoiicTBa pacTBOpa YKCYCHOM 26.02.2004
KHCJIOTBD)
CreapuHOBas U OJICMTHOBAs http://www.himhelp.ru/
23 KHCJIOTBI, KaK MIPEJACTaBUTENH http://chemi.org.ru/
04.03.2024 .
BBICIIMX KapOOHOBBIX KHCIIOT http://home.uic.tula.ru/~zanchem
Mp1ta Kak COJTM BBICIIIAX http://www.himhelp.ru/
24 KapOOHOBBIX KUCIIOT, UX http://chemi.org.ru/
. 11.03.2024 .
MOIOILIEE IENCTBUE http://home.uic.tula.ru/~zanchem

’5 CrnoxHnble 3(hupbl Kak http://www.himhelp.ru/

POM3BOJIHBIE KaPOOHOBBIX 25.03.2024  http://chemi.org.ru/




KUCHOT. ['MapoIn3 ClHOKHBIX
3¢upoB

http://home.uic.tula.ru/~zanchem

Xupsl: THAPOIH3, IPUMEHCHHE http://www.himhelp.ru/
26 6Hoio}m:fxaa ;nf ——— 01042024 |tp://chemi.org.ru/
p P o http://home.uic.tula.ru/~zanchem
YTUSBONGL: COCTAB, http://www.himhelp.ru/
knaccupukanus. Baxkueitmme )
27 IPEJCTABUTENN: TIIFOK03a 08.04.2024 hitp://chemi.org.ru/
pedl ' ’ o http://home.uic.tula.ru/~zanchem
dpykTO3a, caxaposa
http://www.himhelp.ru/
Kpaxman u nemnrono3a kak )
28 HPUPOIHBIE TOJTUMEPHI 15.04.2024 http://chemi.org.ru/
pupon P o http://home.uic.tula.ru/~zanchem
KoHnTtposbHas padoTa mo
29 pazzaeny
«Kucnopoaconepxaiine 22.04.2024
OpPraHUYECKHUEe COSTMHEHUS
http://www.himhelp.ru/
30 AMWHBI: METWJIAMUH U aHUJTUH 27.04.2004 http://chem1.9rg.ru/
http://home.uic.tula.ru/~zanchem
A
al\i’g:::i‘::g ZBII‘I;.?{I;IHGCKI/IC http://www.himhelp.ru/
31 3 P http://chemi.org.ru/
COEIMHEHNS, NX OMOJIOTHYECKOE 06.05.2024 )
http://home.uic.tula.ru/~zanchem
3gaueHue. [lenTuasl
Benku xak npupoaHbie http://www.himhelp.ru/
32 BBICOKOMOJICKYJIIPHBIE 13.05.2024 http://cheml.f)rg.ru/
COCIMHEHUS http://home.uic.tula.ru/~zanchem
13 OCHOBHBIE TIOHITHSI XUMUH http://www.himhelp.ru/
BBICOKOMOJICKYJISIPHBIX 20.05.2024  http://chemi.org.ru/




COEMHEHUI http://home.uic.tula.ru/~zanchem
iﬁfﬁjf;fﬁfiﬂiiffm http://www_himhelp.ru/
34 . Y7p 1 0 0 http://chemi.org.ru/
coequueHnii. IlnacTMaccsl, 26.02.2024 )
http://home.uic.tula.ru/~zanchem
Kay4yKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 14 3 )
[TPOI'PAMME
11 KJIACC
KoumnuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(PPOBbIE
Tema ypoka Kontponbnbie IlpakTnyeckue
n/m Bcero u3yuyeHusi = oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
1 [loBTOpEeHne kypca xumuu 8 04.09.2023
KJjacca 1 0 0
2 [ToBTOpeHWe Kypca XuMuUU 9
iiracea ! 0 0 07.09.2023
3 [ToBTOpEHME NIO KypCy
OpFaHquCKOﬁ XUMHUHAU 1 0 0 11.09.2023
4 BxoaHasi KOHTPOJIbHAsA padoTa 1 1 0
14.09.2023
5 Pa3Butne mpencraBieHuUd O http://www.himhelp.ru/
CTPOCHHUH aToma 1 0 0 http://chemi.org.ru/
18.09.2023 ' http://home.uic.tula.ru/~zanchem
6 [Tepunonnueckuit 3aKOH " 1 0 0 http://www.himhelp.ru/
cTpoenue aroMa. 3HavyeHue [13 u 21.09.2023 = http://chemi.org.ru/




I1C

http://home.uic.tula.ru/~zanchem

7 HNonnas xumudeckas CBs3b http://www.himhelp.ru/
http://chemi.org.ru/
25.09.2023  pttp://home.uic.tula.ru/~zanchem
8 KoBanenTHast xumudeckas CBs3b http://www.himhelp.ru/
http://chemi.org.ru/
28.09.2023 http://home.uic.tula.ru/~zanchem
9 MonexynsipHbIe ¥ aTOMHBIC http://www.himhelp.ru/
KPUCTAJUTMYECKUE PEIIECTKH http://chemi.org.ru/
02.10.2023  pttp://home.uic.tula.ru/~zanchem
10 Mertannudeckasi XuMU4YecKast http://www.himhelp.ru/
CBSI3b http://chemi.org.ru/
05.10.2023 http://home.uic.tula.ru/~zanchem
11 BonopoHas xumudueckast CBs3b http://www.himhelp.ru/
http://chemi.org.ru/
09.10.2023 ' pttp://home.uic.tula.ru/~zanchem
12 Onucanue cBONCTB HEKOTOPBIX http://www.himhelp.ru/
BEIIIECTB HA OCHOBE THIA http://chemi.org.ru/
KPUCTAJUTMYECKOU PEIIETKH 12.10.2023 http://home.uic.tula.ru/~zanchem
13 [Tomumepsl http://www.himhelp.ru/
http://chemi.org.ru/
16.10.2023 ' phttp://home.uic.tula.ru/~zanchem
14 O3HaKOMIIEHHE C KOJUIEKLIUEH http://www.himhelp.ru/




MOJIMMEPOB: MJIACTMACC U 19.10.2023 = http://chemi.org.ru/
BOJIOKOH Y M3IEINN U3 HUX http://home.uic.tula.ru/~zanchem
15 W3nenus ¢ miacTMacc u http://www.himhelp.ru/
BOJIOKOH http://chemi.org.ru/
23.10.2023  pttp://home.uic.tula.ru/~zanchem
16 l'a3000pa3nblie BemecTBa http://www.himhelp.ru/
http://chemi.org.ru/
26.10.2023 http://home.uic.tula.ru/~zanchem
17 Ilpakmuueckasa paooma Ne 1 http://www.himhelp.ru/
«llonyuenue, cobupanue u http://chemi.org.ru/
pacnosnasanue 2a3oey 09.11.2023 ' http://home.uic.tula.ru/~zanchem
18 Kunkue Bemecrsa http://www.himhelp.ru/
http://chemi.org.ru/
13.11.2023 http://home.uic.tula.ru/~zanchem
19 KectkocTh BOBI. Y CTpaHeHUE http://www.himhelp.ru/
KECTKOCTH BOBI http://chemi.org.ru/
16.11.2023 ' http://home.uic.tula.ru/~zanchem
20 O3HaKOMJICHHE C http://www.himhelp.ru/
MUHEpaJTbHBIMH BOJTAMH http://chemi.org.ru/
20.11.2023 | http://home.uic.tula.ru/~zanchem
21 TBepbie BelecTBa http://www.himhelp.ru/
http://chemi.org.ru/
23.11.2023

http://home.uic.tula.ru/~zanchem




22

JucniepcHble CUCTEMBI

O3HakoMJIEHHE C JUCTIEPCHBIMU

http://www.himhelp.ru/
http://chemi.org.ru/

27.11.2023 @ http://home.uic.tula.ru/~zanchem
CHUCTEMaMH
23 Cocras BemectBa. CMecu http://www.himhelp.ru/
http://chemi.org.ru/
30.11.2023 | http://home.uic.tula.ru/~zanchem
24 Pemenne 3amau  Ha cocraB http://www.himhelp.ru/
BEIIIECTBA http://chemi.org.ru/
04.12.2023 ' pttp://home.uic.tula.ru/~zanchem
25 Cocra BemectBa. Cmecu http://www.himhelp.ru/
http://chemi.org.ru/
07.12.2023 | http://home.uic.tula.ru/~zanchem
26 OO6o0mamuil  ypok Mo Teme http://www.himhelp.ru/
«CTpoeHHEe BEIIeCTBAY http://chemi.org.ru/
11.12.2023 http://home.uic.tula.ru/~zanchem
27 KonTpoabHasi padora Ne2 1o
Teme «CTpOeHHE BEIIECTBAY 14.12.2023
28 [onsitue 0 XUMHUYECKON http://www.himhelp.ru/
peakuuu. Peaknum, uaymmue 0e3 http://chemi.org.ru/
U3MEHEHHS COCTaBa BEIECTB 18.12.2023  http://home.uic.tula.ru/~zanchem
29 Knaccudukanus XuMHIECKAX http://www.himhelp.ru/
peaKIuii, MPOTEKAIOIINX C http://chemi.org.ru/
21.12.2023

HN3MEHCHHEM COCTaBa BCIIECTB

http://home.uic.tula.ru/~zanchem




30

Knaccudukamnmss XuMHU4IecKux
pEaAKIH, MPOTEKAIOIINX C
M3MEHEHHEM COCTaBa BEIIECTB.
3akperieHue

25.12.2023

http://www.himhelp.ru/
http://chemi.org.ru/
http://home.uic.tula.ru/~zanchem

31 JlaGopaTopHbIe ONBITHI HA http://www.himhelp.ru/
oTpesieNieHUue THITa XUMHUYECKOM http://chemi.org.ru/
peaxiuu 28.12.2023  http://home.uic.tula.ru/~zanchem
32 CKOpOCTh XUMHYECKOH peaKIHH http://www.himhelp.ru/
http://chemi.org.ru/
11.12.2023 ' http://home.uic.tula.ru/~zanchem
33 dakTopsl, BITUSIIOIIIE Ha http://www.himhelp.ru/
CKOpPOCTh XUMHUYECKOH peaKinu http://chemi.org.ru/
11.01.2024  http://home.uic.tula.ru/~zanchem
34 JlaGopaTropHble  ONBITHI  HA http://www.himhelp.ru/
CKOPOCTh XUMHUYECKOU PEaKIH http://chemi.org.ru/
15.01.2024 ' http://home.uic.tula.ru/~zanchem
35 O06paTtuMocCTh XUMHUYECKON http://www.himhelp.ru/
peaxkuu http://chemi.org.ru/
18.01.2024  http://home.uic.tula.ru/~zanchem
36 XYWMHYECKOe  paBHOBECHE M http://www.himhelp.ru/
CIOCOOBI €T0 CMEIICHUS http://chemi.org.ru/
22.01.2024  pttp://home.uic.tula.ru/~zanchem
37 Ponp BoOmBl B XUMHYECKHX http://www.himhelp.ru/
25.01.2024  http://chemi.org.ru/




peaxIusx http://home.uic.tula.ru/~zanchem
38 DNEKTPOTUTHICCKAS http://www.himhelp.ru/
JTUCCOLIHNALINAS http://chemi.org.ru/
29.01.2024  pttp://home.uic.tula.ru/~zanchem
39 Peakniun  moHHOTO  OOMEHa, http://www.himhelp.ru/
COCTaBJICHHE MOHHBIX http://chemi.org.ru/
ypaBHEHU 01.02.2024 http://home.uic.tula.ru/~zanchem
40 ['unponus http://www.himhelp.ru/
http://chemi.org.ru/
05.02.2024  pttp://home.uic.tula.ru/~zanchem
41 Paznuunble ciaydan TUApoiu3a http://www.himhelp.ru/
coneit http://chemi.org.ru/
08.02.2024 http://home.uic.tula.ru/~zanchem
42 Paznuunble ciydaum THApPOIJIHA3A http://www.himhelp.ru/
XJIOPHUJIOB http://chemi.org.ru/
12.02.2024 ' nttp://home.uic.tula.ru/~zanchem
43 OKuCTUTENBHO- http://www.himhelp.ru/
BOCCTAaHOBUTEJILHBIE PEAKITUU http://chemi.org.ru/
15.02.2024 http://home.uic.tula.ru/~zanchem
44 DIeKTpoIn3 http://www.himhelp.ru/
http://chemi.org.ru/
19.02.2024 ' nttp://home.uic.tula.ru/~zanchem
45 CocraBnenne ypaBHenuii OBP http://www.himhelp.ru/




METOJOM JJICKTPOHHOT'O OamaHca

22.02.2024

http://chemi.org.ru/
http://home.uic.tula.ru/~zanchem

46 O06o0061IeHNe o TeMe: http://www.himhelp.ru/
«XUMHYECKUE PEAKITHI http://chemi.org.ru/
26.02.2024  pttp://home.uic.tula.ru/~zanchem
47 Konrtpoabnasa paGora Ne3 mo
TeMe: «XUMHUYECKHE p€akunumn» 20.02.2024
48 MeTauisl http://www.himhelp.ru/
http://chemi.org.ru/
04.03.2024  pttp://home.uic.tula.ru/~zanchem
49 O3HaKOMJIEHHE C KOJUIEKLIUEH http://www.himhelp.ru/
METAJIJIOB http://chemi.org.ru/
07.03.2024 http://home.uic.tula.ru/~zanchem
50 Hemeramsr http://www.himhelp.ru/
http://chemi.org.ru/
11.03.2024 ' pttp://home.uic.tula.ru/~zanchem
51 O3HakoMJIeHHE C KOJUIEKLHUEH http://www.himhelp.ru/
HEMETaJJIOB http://chemi.org.ru/
14.03.2024 http://home.uic.tula.ru/~zanchem
Kucnotet http://www.himhelp.ru/
52 http://chemi.org.ru/
25.03.2024 .
http://home.uic.tula.ru/~zanchem
53 O3HakoMJIEHHE C KOJUICKITUEH http://www.himhelp.ru/

28.03.2024

http://chemi.org.ru/




KHCIIOT

http://home.uic.tula.ru/~zanchem

Ilpakmuueckan paooma Ne2 no
meme «Xumuyeckue ceoucmea

>4 KUCLOMY 01.04.2024
OcHoBaHus http://www.himhelp.ru/

55 http://chemi.org.ru/

04.04.2024 http://home.uic.tula.ru/~zanchem
O3HakoMJICHHE C KOJUICKITUEH http://www.himhelp.ru/

56 OCHOBaHUH http://chemi.org.ru/

08.04.2024  pttp://home.uic.tula.ru/~zanchem
Comu http://www.himhelp.ru/

57 http://chemi.org.ru/

11.04.2024 http://home.uic.tula.ru/~zanchem
O3HakoMJIEHHE C KOJUICKITUEH http://www.himhelp.ru/

58 MHUHEPAJIOB, COJIEPIKAIIUX COJTU http://chemi.org.ru/

15.04.2024 ' pttp://home.uic.tula.ru/~zanchem
lenernueckass CBsI3b  MEXKIY http://www.himhelp.ru/

59 KJJacCaMd HEOPraHWYeCKHX | http://chemi.org.ru/
OpPTraHUYECKUX BEIECTB 18.04.2024 http://home.uic.tula.ru/~zanchem
['eneTndeckass CBs3b  MEXIY http://www.himhelp.ru/

60 KJIAaCCAaMH HEOPTaHWYECKHX W http://chemi.org.ru/
OpPraHUYECKUX BEIECTB 22.04.2024  nttp://home.uic.tula.ru/~zanchem

61 O0606meHue o TeMe: http://www.himhelp.ru/




«Be1iecTBa U UX CBOMCTBa»

25.04.2024

http://chemi.org.ru/
http://home.uic.tula.ru/~zanchem

KonrTpoabnass pabora  Ned

62 «BemecTBa 1 UX CBOHCTBaY 1 27 04.2024
Ilpakmuueckana padoma Ne3 no
63 meme «Pacnosnasanue 1
seujecma 02.05.2024
Pemenne 3aga4 Mo XUMUYECKUM http://www.himhelp.ru/
64 YpaBHEHUSIM 1 http://chemi.org.ru/
13.05.2024 ' pttp://home.uic.tula.ru/~zanchem
OO06o01IeHre W CHCTeMaTU3alUs http://www.himhelp.ru/
65 3HaHUHI 1 http://chemi.org.ru/
16.05.2024 http://home.uic.tula.ru/~zanchem
HUrorosas KOHTPOJIbHAA
66 adora 1
p 20.05.2024
AHanu3 KOHTPOJBHON paboTHl, http://www.himhelp.ru/
67 MOJIBEJICHIE UTOTOB 1 http://chemi.org.ru/
23.05.2024 http://home.uic.tula.ru/~zanchem
OBUIEE KOJIMYECTBO YACOB 67

[10 ITPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» Xumus, 10 knacce/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[PODAY»; AxnimonepHoe o61mecTBo «M3maTenscTBO
«IIpocsemenue»

» Xumusi, 10 xkmace/ I'abpuensia O.C., Octpoymos WU.I'., Cnankos C.A.,
AxknmonepHoe obuectBo «M3aarensctBo «lIpocBemenne»

» Xumus, 11 xnace/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxknmonepHoe obuiectBo «M3aarenbetBo «lIpocBemienne»

* Xumus, 11 xmacc/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHMYEHHON
0TBETCTBEHHOCTHIO «/IPODAY; AkironepHoe odmiecTBo «3aarenscTBo
«IIpocsemenue»

«Xumus. 10 kimace. ba3oBsriit ypoersy. — M.: [Ipoda, 2012.

2. I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A. Kuura ajist yaurtensi.
Xumus. 10 knacc. ba3oBelit ypoBeHb: Metoaudeckoe nocooue. —M.: Jlpoda,
20009.

3. I'a6puensu O.C., SAmykoBa A.B. Pabouas terpans. 10 knace. K yueOHUKY
O.C. T'abpuensna «Xumus 10 xnacc. ba3oseslit yposenb» - M.: JIpoda, 2016.
4. I'abpuensn O.C., AmykoBa A.B. Xumus. 10 kiacc. ba3oBsiif ypoBeHb:
Mertoanueckoe nmocodue. —M.: JIpoda, 2010.

5. Xumus nocodue — perneTuTop Jyis MOCTyMaromux B By3blI (1o peaakuueit E.C.

Eroposa. PoctoB — Ha [lony: ®enukc, 2003 r).



6. Xomuenko W.I'. pemenne 3anay no xumuu 8 — 11 kitace. M.: OO0
«M3nareapcTBO HoBas BomHay, 2007 1.

1. T'a6puensu O.C., bepeskun I1.H., , Ymakoa A.A. u ap. KonTponbHbie 1
npoBepouHbie padoThl kK yueOHuky O.C. ['abpuensna «Xumus. 11 kiacc.
bazossiit ypoBens». — M.: JIpoda, 2012.

2. T'abpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A. Kaura nnst yuurens.
Xummus. 11 xnacc. ba3zoBerit yposenb: Metoamdeckoe nmocodue. —M.: Jlpoda,
20009.

3. I'abpuensu O.C., AmykoBa A.B. Pa6ouas Tetpaas. 11 kinacc. K yueOHuKy

O.C. l'abpuensna «Xumus 11 kimacc. bazosiit ypoBenb» - M.: [Ipoda, 2016.

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1. l'a6bpuensn O.C., bepeskun I1.H., , Ymakosa A.A. u ap. KoutpoasHbie u
npoBepouHbie padoThl K yueoHuky O.C. ["abpuensana «Xumus. 11 kmacc.
bazossiit ypoBens». — M.: JIpoda, 2012.

2. T'abpuensu O.C., OctpoymoB N.I'., CnagkoB C.A. Kaura nns yuurens.
Xumus. 11 xnace. ba3oBerit ypoBenb: Meronnueckoe nocodue. —M.: [Ipoda,
20009.

3. I'abpuensu O.C., AmykoBa A.B. Pa6ouas terpaas. 11 kiacc. K yueOHuUKy
O.C. l'abpuensna «Xumus 11 kimacc. bazosiit ypoBenb» - M.: [Ipoda, 2016.

4. I'abpuensn O.C., AmykoBa A.B. Xumus. 11 kiacc. ba3oBsiif ypoBeHs:



Meroanueckoe mocodue. —M.: JIpoda, 2010.

5. Xumus nocobue — peneTuTop Jyis MOCTyMaromux B By3blI (1o peaakuueit E.C.
Eroposa. PoctoB — Ha [lony: ®enukc, 2003 r).

6. Xomuenko N.I". pemenune 3amau no xumuu § — 11 knacc. M.: OO0

«M3pareascTBOo HoBas BomHay, 2007 1.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

] http://www.dutum.narod.ru/element/elem00.htm (Paccka3zbr 06 snemMenTax)
] http://www.hemi.nsu.ru/ (OCHOBBI XUMHUHU. DIEKTPOHHBIN YUEOHUK)

] http://yaroslaw.narod.ru/ (Kuciopoacoaepskaiiue opraHU4eCKue COSTMHECHHMS )
1 http://www.himhelp.ru/ (IToaHbIit Kypc XuMUM)

[ http://chemi.org.ru/ (Y4eOHUK XUMHH)

] http://home.uic.tula.ru/~zanchem/ (3anumMartenbHass XUMUs)

] http://hemi.wallst.ru/ (Xumus. O6pa3oBaTeabHbIN CAUT JJIs1 IIKOJILHUKOB)

] http://chemistry.narod.ru/ (Mup xumun)

[ http://www.alhimikov.net/ (Ilone3nas uHpOpMAaIUI O XUMHUH)

1 http://www.alhimik.ru/ (AJIXUMUK)

) http://www.xumuk.ru/ (XuMuK.ru - caliT 0 xumun)

] http://www.hemi.nsu.ru (OCHOBBI XMMHUU: 00pa30BaTEIIbHBIN CANT 1JIs
IIKOJILHUKOB U CTYZCHTOB)

] http://www.chemistry.ru (Xumust B OTKPBITOM KOJUICIKE)



) http://webelements.narod.ru (WebElements: oraliH-CITpaBOYHUK XHMHUYECKUX
AJIEMEHTOB)

] http://belok-s.narod.ru (benok u Bce 0 HEeM B OMOJIOTUN U XUMUH )

] http://maratakm.narod.ru (BuptyanbHas xumMudeckas I1Kosa)

[ http://chem.km.ru (Mup xumun)

) http://experiment.edu.ru (Komnekiusa «EcTecTBeHHOHAYYHBIE SKCTIEPUMEHTHDY:
XUMHUS )

] http://www.chemistry.ssu.samara.ru (Opranuyeckasi XuMusi: dJI€KTPOHHbBIN
Y4EOHUK JIJIsl CpeHEN IITKOJIBI )

] http://school-sector.relarn.ru/nsm/ (Xumus 17151 BCeX: WILTIOCTPUPOBAHHBIC
MaTepHaIbl IO 00IIEH, OPraHUYECKON U HEOPTAHNIECKON XUMUH )

1 http://schoolchemistry.by.ru (ILIkoapHast xumus )
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