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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE CpEeIHEro oO1ero ooOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit denepaunny», TpeOoBaHM K pe3ysbTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHON TMPOTPAMMBI CPETHEro OOIIero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbIXx B  DeaepaibHOM  rOCYyAapCTBEHHOM
obpazoBarenbHoM cTtangapre COO, ¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanuy, peanu3yIOIIUX OCHOBHBIE O0O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMOJNOXkeHUH «CrpaTreruu pa3sBUTHs BocnuTaHuss B Poccuiickoit
Oenepanun Ha nepuoa a0 2025 rona» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3paboTKe MporpaMMbl MO XUMHUHU, K OIPEACIICHUIO
oOwieil ctparerun 00y4eHHsl, BOCIIUTAHUS U Pa3BUTHSA 00YUYaIOIIUXCS CPEICTBAMU
yuebHoro npeameta «Xumusi» aas 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanbHbeie TnosokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IICJIEH,
collepaHus, PE3yJbTaTOB OO0y4YyeHHUs U TpeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpraHU3aIluy, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTAllOM peaM3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHUX
HEJIOCTHOW CHCTEME XHMHUYECKOro oOpa3oBaHHs. OTH LIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
4yelioBeKa, a TakKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBI0 M MpUPOJHON cpeae. Peamusyercss xumuueckoe oOpa3oBaHUE
oOyyJaroumxcsi Ha YpOBHE CpeJHEro oOIIero oopa3oBaHUsl CPeACTBAMHU y4eOHOTO
npeaMera «XUMHS», COIEpPKAHUE M TOCTPOEHHE KOTOPOTO OIPEIEICHbl B
nporpaMMe MO XUMHH C Y4€TOM CHEIM(PUKA HAYKHM XUMUHU, €€ 3HAUYCHHUs B
MO3HAHUU TPUPOJIbI U B MaTepUalbHOW >KHU3HM OOLIECTBA, a TaKXKe C Yy4ETOM
o0lMX 1ened W NPUHIMIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeHero obmiero oopasoanus B Poccutickont @enepanum.

XuMHS KaK 3JEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK WIpaeT 0coOyio pojb B
COBPEMEHHOW LUBUJIM3AIMU, B CO3AaHUM HOBOM 0a3bl MaTepUaANbHON KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHKE PAILIMOHATLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME IEJOCTHOTO MPEJICTABICHU 00 OKpYKaloleM MHUpPE KaK O €IUHCTBE
IPUPOJIbI U YENOBEKa, KOTopoe (popMmHpyeTcs B XMMUU Ha OCHOBE MOHHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHMPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMHU 00JIaCTAMU MTPUMEHEHHUS.

TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMUs CTaja
HEOTHEMJIEMOM 4acTbI0 MUPOBOI KYJIbTYpbl, HEOOXOAUMBIM yCIOBUEM YCIIELUIHOTO
Tpyda M KU3HU KaXa0oro ujeHa oOmectBa. CoBpeMEHHas XMMHsA KaK Hayka
CO3MJaTeNIbHAsA, KaK HayKa BBICOKMX TEXHOJOTMM HallpaBJIeHA HA pEUICHUe
rI00aNBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTMUECKON 0€30I1aCHOCTH U OXPAHBI 370POBbSL.

B coorBercTBUM C OOmMMMM LEIIMU U NPUHIUIAMH CPEOHEr0 OOLIEro
oOpa3oBaHus coaepxanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIi YPOBEHb
U3YyYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOAMMYI0 UM i  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCIECIIHOTO BKIIOYEHHS B JKH3Hb COLMYMA, IIPOJOJDKEHUSA
00pa30BaHMs B pa3IMYHbIX 00JIACTSAX, HE CBSI3aHHBIX HENOCPEACTBEHHO C XUMUEIA.

CocTaBngomyMu  TpeaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmas v HeopraHMYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZepXKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUN MO0 HEOPTaHWYECKOM XUMHH (C BKIFOYEHHUEM 3HAHWU U3 OOIIeld XUMUM) U
opranndyeckoy xumuu. GOpMUPOBAHHE JAHHOM CUCTEMBI 3HAHUN IPU U3YyYECHUHU
npeaMera 00ecrneYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOILIUX MOHITHI, 3aKOHOB ¥ TEOPHUI XUMHH.

Crpykrypa copepxkaHust KypcoB — «Opranudeckas xumus» u «OO0mas u
HEOpraHuyeckas XUMHUS» cQOpMHpOBaHAa B IPOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOI'O IMOJAXOJa K H3Y4YEHHIO Y4eOHOro marepuana u oOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HAa  ONPEENEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpUBalOTCsl Ha YPOBHE KIIACCUYECKOM TEOPHUU CTPOCHMSI OPraHUYECKHUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPECOXMMHUYECKHX M DIJIEKTPOHHBIX
IpeJCcTaBlIeHU O cTpoeHuu BemecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHMYECKU
aKTHBHBIX COEJUHEHHNM. B Kypce OpraHmyecKoM XUMHH IIOJIY4YarOT pPa3BUTHE
c(OpMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIEro 00pa30BaHMs NEPBOHAYAIBHBIC
IPEJCTaBICHUS O XUMHUYECKOM CBSI3U, KJIACCU(PUKALMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, 0 XUMUYECKOU PEAKLIAH.

[Ton HOBBIM yriOM 3peHUs B mpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTcsi H3Y4YEHHBI Ha YpPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHMs
TEOPETUYECKU MaTrepuan M (AaKTOJIOTMYECKHE CBEIEHHS O BEIEeCTBAaX U
XUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas M HeopraHudyeckas
XUMHSD)  00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJIOTMUECKUX MO3HIIHM,
riy0ke TOHATh MCTOPUYECKOE HW3MEHeHHE (QYHKIUI STOro 3akoHa — OT
00o01IaroIeit 10 0ObACHSIOMIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUI O BaKHEHIIMX BEIIECTBAaX, UX COCTAaBE, CTPOCHMUH,
CBOWMCTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKHUX DPEAKLHUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX IpoTeKaHus jaomnosHsercs B Kypcax 10 m 11 kiaccos
AIIEMEHTAMHU COJACPKaHMs, HMEIOUUMH KYJIbTYPOJOTHYECKHUI U MPUKIATHON
XapakTep. OTH 3HAHMUA CIOCOOCTBYIOT TOHHMMAHHIO B3aUMOCBSI3M XHMHUU C
IpYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIbHONM M MPAKTUYECKOIl
NeSITEIbHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAaHUIO YBa)KEHHUS K MpoIeccy
TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobjemMax, CBA3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIUBATh HHGOPMAIMIO U
OpUMEHSATh €€ JUId TONOJHEHHUS 3HAHWM, peIIeHUS MHTEIUIEKTYAIbHBIX W
HKCIEPUMEHTAJIBHBIX MCCIEA0BATENbCKUX 3a/1a4. B 1enom coaepkanue yueOHOTO
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS OPUEHTHPOBAHO  HA
dbopMupoBaHrUe y 0OOYyYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJISi TTOHWMAaHUS
¢mtocopckux uaei, Takux Kak: MaTepualbHOE €IUHCTBO HEOPraHHMYECKOro H
OpPraHUYeCKOr0 MHUpPaA, OOYCIIOBIEHHOCTh CBOICTB BEIIECTB HX COCTAaBOM H
CTpPOCHHEM, I[I03HABAEMOCTh MPHUPOAHBIX SBICHUN MyTEM SKCIEpUMEHTa U
pellieHusT MPOTUBOPEYMH MEXAY HOBBIMU (akTaMH U  TEOPETHUYECKHUMHU
NPENOChIIIKaMH, OCO3HAHUE POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKUX MpoliIeM, a
TaKxke MpobseM cOepekeHUsI SIHEPrETHUECKUX PECYPCOB, ChIPbsI, CO3IaHMUsSI HOBBIX
TEXHOJIOTUI U MaTepHAaJIOB.

B nmnane pemeHus 3amad BOCHUTAHMS, pPa3BUTUS U COLUANM3AIMH
0o0y4aromuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU MOJIXOJbl K OMPEICICHUIO
COIEepXaHUA M TIOCTPOCHUS TMpenMeTa NpedycMaTpuBaioT (OpMUpPOBAHHE
YHHUBEPCAJIBHBIX YUEOHBIX JCUCTBUI, UMeromuX 0a30Boe 3HAYCHHE IS
pa3IMYHBIX BHJIOB JCSATEIBHOCTH: pEIIeHUs mpobiieM, IMOHWCKa, aHalu3a M
00paboTku nHpopMannu, HeOOXOTUMBIX IJIs MPUOOPETEHUS ONBbITA MPAKTUYECKON
U HUCCJENOBATEeNIbCKON NEATENIbHOCTH, 3aHUMAIOUICH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpakTtuke npenogaBaHHs XMMUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHms, TaK U HA YPOBHE CPEAHETO 001Iero 00pa3oBaHus, MPU OMPEACICHUN
COJIepKaTeIbHON XapaKTEPUCTUKU IeNeld HU3yYeHHs NpeaMeTa HallpaBICHUEM
NEPBOCTEIIEHHON 3HAUYMMOCTH TPAJAUIMOHHO MPU3HAETCS (OPMHUPOBAHUE OCHOB
XUMUYECKON HayKH KaK 00JacTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTHUECKOU
JeSITEeIbHOCTH YellOBeKa U Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C



METOAMYECKOW TOYKM 3PEHUs TAKOM IOAXOJ K OIPEACICHUIO LENeU U3ydeHUs
IPEIMETA SIBJISIETCS BIIOJIHE ONTPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs IJIaBHBIMU LEISIMU W3Y4Y€HUs NpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsArOTCS:

e (opmMupoBaHME CHCTEMBl XWMHUYECKMX 3HAHUWA Kak BaKHEUIIEH
COCTaBJIAIOUIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHUE SI3bIKa HAYKH, YCBOECHHE M MOHUMAHHUE CYUIHOCTH IOCTYIHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMIIGHHE C HUCTOpHUEH
UX Pa3BUTUS U CTAHOBJICHMUS;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi NPUOOpETeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHHIA,
UMEIOIIHUX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB AEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSACHEHHEM XHMHYECKOTO JKCIIEpUMEHTa, COOJIIOJICHHEM  TPaBUII
0e301macHOro o0paIieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conepxatenbHasi XapaKTepUCTHUKA LEJIed U 3a/1a4 U3yYEHUs
IpeaIMETa B IPOrpaMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMHU B CUCTEME CpelHero ooliiero oopasoBanus. CerogaHs B
OpernoJlaBaHu  XUMUM B OOJIbIIEH  CTEMEeHH OTHAETCA  MPEANOYTEeHUE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsl OO0y4YeHHUs, OpPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHON OpraHU3alliy, BIAACIOIIETO HE
HA0OpOM 3HaHWW, a (YHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSIMU aKTHUBHOTO TOJIYYEHHUs 3HAHUW W NMPUMEHEHHUS UX B PEaJbHOW >KU3HU
JUISL PEIIEHUS TPAKTUYECKHUX 3a7a4.

B cBA3M ¢ 3TMM npu H3ydyeHHWH MpeaMeTa «XUMUsS» JOMHUHHUPYHOLIEe
3Ha4YeHHE MPUOOPETAIOT TaKKe LENU U 3aaui, KakK:

amanrtanusi 00yJarommxcsi K YCIOBUSIM TWHAMUYHO Pa3BHBAIOIIETOCS MHUDA,
dbopMHpOBaHUE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

dbopmupoBaHue y OOyYarolUMXCS  KJIIOYEBBIX HABBIKOB  (KIIOUEBBIX
KOMITETECHIIUI), HMMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE [JIsi Pa3IUYHBIX BHJIOB
NEeATEIbHOCTH: pPElIeHUs MpobJieM, MoucKa, aHajau3a U 00paboTku MHGbOpMaIH,
HEOOXOJUMBIX Ui NPUOOPETEHHs] OMbITa MAESATENbHOCTH, KOTOpas 3aHUMaeT
B&JXHOE MECTO B IIO3HAHMM XHUMHH, a TaKXKe U1 OLUEHKH C HO3ULUI



DKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX HMHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00YyYAIOIIMXCSI: CIOCOOHOCTH CaMOCTOATEIBLHO TPUOOPETATh HOBBIE
3HaHUS 10 XMMUU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIb30BAThH
COBpeMEeHHbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH /I TIONCKA U aHaJn3a y4eOHOU U
HAyYHO-TIOMYJISIPHONU WH(DOPMAITUN XUMHUYECKOTO COJISP KAHMS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILJICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, MPU IUJIAHUPOBAHUM U MPOBEACHUH XUMUYECKOIO
AKCIEPUMEHTA;

BOCIIUTAHWE Yy OOydJarommxcs YOSKIEHHOCTH B TYMaHUCTUYECKOU
HAIPaBJICHHOCTH XHMHUH, €€ BaXXHOW POJM B PEHICHUH IIOOAIBHBIX MpoOJieM
pPalMOHATBHOTO MPUPOIOIOIH30BAHUS, MTOMOJHEHUS YHEPIETUUECKUX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpex HOro
OTHOIIIEHUS K TPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKE MPUOOPETECHUS OIBITA
WCITOJIP30BAHUSI TIOMYYEHHBIX 3HAHWW IS TPUHSATUS TPAMOTHBIX PEIICHUH B
CUTYAIIUSX, CBI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebHoM muaHe cpeaHero oOmiero o0Opa3oBaHUS MPEAMET «XHUMH»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMETHON obsactu «EcTecTBeHHO-HAYyYHbBIE
PEAMETHI.

OO111€€ YnCI0 YacoB, OTBEAEHHBIX ISl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oOmiero odpasoBanus, cocrariseT 68 vyacoB: B 10 kimacce — 34 ygaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hefeno).



COJEPKXAHME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUY€CKON XUMUM

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTEpHAIOB. Te€opus CTPOEHUS OPraHUYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)KeHHI. CTpyKTYpHBIE (hOPMYIIBI
OpraHMYeCcKHMX BemecTB. [omonorus, wuszoMepus. XuMHYecKas CBS3b B
OPraHUYECKUX COEAUHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBS3H.

[IpencraBnenne o kiaccupUKAIMM OPTaHUYECKHX BemecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHHH (cucTeMaruueckas) W TpUBHAIbHbIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHHUs BELIECTB W MX MPEBPAILCHHI:
O3HAKOMJIEHHWE ¢ oO0pas3llaMh OpPTaHWYEeCKUX BEIIECTB W MaTepuajaMd Ha WX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJ OpPTaHWYECKUX BEIIECTB, HAOIIOJCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTraHUYECKNX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUM psaa. MeraH u 3TaH —
MPOCTEUINE TPENCTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMenieHus] W TOpPEHHUs), HAXOXJEHHWE B MPUPOJE, TOJyYCHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psii. DTUIICH U MPOMUIEH —
MPOCTEUIINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINN ), TOyYEeHUE U IPUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuus noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AllETHIICH
— TMPOCTEHIIMIA TpPeNCTaBUTENb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUue WU
XMMHUYECKUE CBOMCTBA (PEaKIMu THIAPUPOBAHMUSI, TaJJOTCHUPOBAHUS, THIPATALINH,
TOPEHMUS ), MOJIy4eHUE U IPUMEHEHHUE.

Apensl. ben3on: coctaB, cTpoeHue, pU3NUECKHE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHMSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHUE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceolcmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NoOdyYyenue u npumeneHue. TOKCUUHOCTD



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOJaMH, MNPUHAATICKALUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W IONYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HEePTH:
IEPErOHKa, KPEKUHI (TepMUYECKHH, KaTaauTHdeckuil), nuposus. [IpoaykTs
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHBbIH
yroJib U MPOAYKTHI €0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB U UX MPEBpallCHUI:
O3HaKOMJICHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLHUU
«Hedpte» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ]  YIJIEBOAOPOJAOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PAabOThI: MOTYYSHHE ITUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrie 3agaun.

Breluucinenuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTA PEAKIIUU 0 W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIICCTB WIIH MPOIYKTOB PEAKIIHH).

Kucaopoacoaep:xaiiue opranudeckue coeJuHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTH.. MeTaHON U 3TaHOJ: CTPOEHUE,
bu3znueckue M XUMHYECKHME CBOMCTBA (peaklMM C AaKTUBHBIMU MeETaJlJlaMH,
TaJIOTEHOBOJIOPOJIaMH, TOpPEHHUE), TpUMEHEHuEe. BoaopoaHbie CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOa ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaroMHple  CHUPTHL.  ODTUJIEHTJIMKOIb M  TJIMIEPUH: CTPOCHHUE,
bu3nueckue W XUMUYECKHE CBOMCTBa (B3aMMOJEHUCTBHE CO IIEJTOYHBIMU
MeTajllaMH, KaueCTBEHHasi peakllds Ha MHOI0aTOMHbIE cnupThl). [lelicTBue Ha
opraHu3M uejoBeka. [[pumeHeHue ruiepruHa U 3THIICHTJIHKOJIS.

@deHos:  CTpOCHHWE MOJEKYJbl, (HU3NYEeCKne ¢ XHUMHUYECKHE CBOMCTBA.
Tokcuunocth Genona. [Ilpumenenue genona.

Anpaerunpl U kemouwvl. DopManbIeruja, aleTalbJIeruja: CTPOCHHUE,
bu3nYecKne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCIICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIINHU ), TIOJyYCHHUE U IPUMEHEHNE.

OmHOOCHOBHBIE TpeJenbHbIe KapOOHOBBIC KHCIOTB. MypaBbpuHas U
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe M XMMUYECKHE CBOMCTBa (CBOICTBA,
oO1ue /Uil Kjacca KUCIOT, peakius 3TepuduKanum), nojlyuyeHue U NpUuMEHEHHUE.
CreapuHOBasi M OJICMHOBAs KHUCIOTHI KaK MPEJACTABUTENN BBICIIMNX KapOOHOBBIX
KHCIIOT. Mpljla Kak COJTHM BBICIIIUX KapOOHOBBIX KHCJIOT, MX MOIOIIEE ACHCTBUE.

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



YrneBompl:  cocTtaB, KjacCU(UKAIUs ~ yriaeBoAOB  (MOHO-, JU- U
nosucaxapuabl). [ r0k03a — mpocTelmii MOHOCaxapHl: 0COOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA (B3aUMOJACHCTBHE C
ruapokcugom Menu(Il), oxucienue amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKJEHHWE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poiab. otocunte3. OpykTo3a Kak U30MEP TITIOKO3BI.

Kpaxman u nemrnono3a Kak npupojHbie nonumepsl. CTpoeHne Kpaxmaia u
nenono3bl.  du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUsi C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MpEeBpaIleHU:
poBeJcHNE, HAOMIOJEHNE U OINMCAHUE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuaoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICHCTBUE TJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaerngoB (OKMCIEHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmanaa C HOIOM),
IPOBEJCHUE MPAKTUUECKON pabOTHI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluucinenuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MM MPOYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHeHus. Ousnueckue
U XUMHUYECKHE CBOWMCTBA aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAs U TpEeTUYHAs CTPYKTypa OeiIKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
THIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMKU Ha OEJIKU.

DKCHEepUMEHTANIbHBIE METOJbl HW3YYEHHUS BEIIEeCTB W HUX MpEeBpaIleHUi:
HaOJI0/IEHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATypalus OEIKOB MpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OCIIKOB.

BbicokoMoJIeKY/ISIDHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUU, CPEAHSS MOJICKYJIIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COEAMHEHUN —
NOJIMMEPHU3ALUS U MOJUKOHAEHCALUS.

DKCHepUMEHTANbHBIE METOJbl HW3Y4YEHHUsS BEIIEeCTB W HUX MpEeBpalleHUil:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MexXnpeIMETHBIX CBA3EH IIPU NU3yYEHUH OPTAHUYECKON XMMHUU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUN, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO LIMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE NIOHATHS: SIBJICHUE, HAYYHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccu(UKaIus, MePUOTUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEITMPOBAHHUE.

dusuka: Mmarepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUUECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUUHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPBHI,
bepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE MTOPOABI, MOJIE3HBIE UCKONAEMbIE, TOILIUBO,
pecypeBl.

TexHonorus: MNHIIEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MUTaHUS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHMH

XUMUYECKU d7eMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00o0Ji0uKka. DHEPreTHYecKue ypoBHHU, MOAYPOBHH. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpenesieHus JIEKTPOHOB MO OpOWTAIsIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUO0B. IINEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U llepnoanueckol CUCTEMBI
xuMuueckux anemMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUSI CBONCTB XHMMHUYECKHX DJIEMEHTOB U
o0pazyeMbIX MMH MPOCTBIX M CIOXHBIX BEIIECTB MO TpyMmaM U MEpPHOJIaM.
3Ha4YeHue MepUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKass CBS3b. BHAbl XHUMUYECKOW CBSI3U
(KOBaJICHTHAsi HEMOJISIpHAsT U TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
00pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuentopHsiil). BomoponaHas cBsa3b. BaneHTHOCTb. JEKTPOOTPHUIATENIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYISpPHOTO M HEMOJEKYJSIPHOIO  CTPOEHHs.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTALIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J1s1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenknarypa
HEOPraHUYECKUX BelIeCTB. [ eHeTnyeckass CBsI3b HEOPraHUYECKUX BEILECTB,
MPUHAJIEKANUX K Pa3JIMYHBIM KJIaccaM.

Xumuueckass — peakuus. Knaccupukanuss XMMHUYECKMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XMMHUHU. 3aKOH COXPAaHEHHMS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NMPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHUecKoe paBHOBecHe. DakTOpbl, BIUSAIOINIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIe U ciiadbie dnekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTpaJIbHasl, IET0YHASI.

OKUCIUTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucremMa XuMuueckux snementoB [l. U.
MeHneneeBa», U3ydeHHE MOJIENEH KPUCTAUIMUECKUX PENIETOK, HAOIOICHUE |
OMHCaHUE IEMOHCTPAI[MOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3lioKEeHUE MEPOKCUAA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPEIEICHUE CPEALl PACTBOPOB BEUIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, PEAKIUU HOHHOrO OOMeHa),
MIPOBE/ICHUE NIPAKTUYECKON paboThl «BnusHue pa3nuuHbix (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUI.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHUSAM XHUMHYECKHX pEakUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HMCIOJIB30BAHUEM IOHATHUS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heopranunyeckasi Xumus

Hemeraiuel.  [lonmoxenne HemerauioB B llepuoamdeckoit  cucreme
xumudeckux snemeHToB JI. Y. MenpaeneeBa u 0COOEHHOCTU CTPOEHHUSI aTOMOB.
®duznyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (TajOre€HOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHS) U HMX  COEAUHEHUM  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUH ).

[IprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUMN.



Meramnel. [lonoxenne meramnos B Ilepmoandeckon cUCTEME XHMHYECKHX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000J0UYEK
aToMOB MeTayuioB. O0mme gusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIJIOB.

XUMUYECKHE CBOMCTBA BaKHEUINMX METAUIOB (HATPHWM, Kalui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

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

OKCINEpUMEHTAIbHbBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHI:
U3y4YeHUe KOJUIEKIMU «MeTamuibl U CIUIaBbl», OOpa3loB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATLHBIX 3a7ad, HAOIOJeHWe W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnrie 3agaun.

Pacuétel maccel BemiecTBa MM 00bEMA ra3oB MO W3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacu€Thl Macchl (00BEMA, KOIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIINH, €CIH OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHA U KM3Hb

Ponp xumum B oOecrniedeHHH 3KOJIOTHYECKOW, SHEPTETUYECKOW W TMHINEBON
0e30macHOCTH, Pa3BUTHH MeAWIMHBL [loHATHE O HAyYHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIHUIAX HPOMBIILIEHHOTO
MOJTYYEHHUSI BXKHEUILINX BEILIECTB.

UenoBek B MHpE BEMIECTB M MATEPHUATOB: BAXKHEUIIHWE CTPOUTEIbHBIC
MaTepuaabl, KOHCTPYKLIHOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepuaiibl IJsl 3JIEKTPOHUKW, HaHOMAaTEepHUasbl, OPTaHUYECKUE U MUHEPAJIbHBIC
yaoOpeHus.

XUMHST W 3J0pOBBE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0E30MaCHOTO KCIIOIH30BAHUS MPEMAPATOB OBITOBONM XUMUU
B IIOBCETHEBHOW JKU3HU.

MexnpeIMeTHbIE CBS3H.

Peanuzanmss  MeXNpeaMETHBIX  CBSI3eM MNpM  HM3y4eHUHW  OOmed U
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHATHH, SBIISIOIIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (pakT, rumoresa, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOJCHHUE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



®usnka: MaTepusi, JHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIWHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpABI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XuMuUYecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3MCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
IMPOMBIIIUICHHOCTh,  (papManeBTUYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUaOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJalmMMHUCI TPOTpaMM CpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeMETHbIM W TpeAMeTHbIM). HayuHo-meToauyeckod OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MOAXO.

B cooTBeTcTBUM C CUCTEMHO-IEATENBHOCTHBIM TMOJIXOJIOM B CTPYKTYype
JMYHOCTHBIX PE3yJIbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHus BBIICICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAIOMIMMHUCS POCCUUCKOW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIMU K O0yUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJCTBOBATHCSI B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1IEITOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTM ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pE3yJdbTaThl OCBOCHUS MpeaMeTa «XUMHUsS» JIOCTUTAIOTCS B
€AMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U WaealaMd POCCHUUCKOTO TPaKIAHCKOTO O0OIIecTBa, MPUHATHBIMH B OOIIECTBE
HOpMAaMH W  TPaBWIAMH  TIOBEJEHUS, CIOCOOCTBYIOIIUMHU  TMpOIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJaroImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
00ydJaronmxcs Mo peajn3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
4acTH:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUsI 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEMH,
YBAKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXIHIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPHU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX UM MO3HABATENIbHBIX 3a]a4, BBITOJIHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMAThb MOTHUBBI, HAMEpPEHUs, JOTUKY U
apryMEHTBI IPYTUX MPU aHATIN3€ Pa3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBEHHOU XUMUMU;

yBaXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  JKCHEPUMEHTANbHBIX  IOHCKOB,
MIOCTOSTHHOTO TpyJa YUEHBIX U MPAKTHKOB;

MHTEpeca M MO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUH U TOCIEIYIOIIEM
aHanu3e WHQOpPMALMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHWBATH CUTYAIIMH, CBSI3aHHbBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTU OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApHUIIEH C
NO3ULIMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 3710poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmnro/ieHust TmpaBuil 0e30MacHOro OOpallleHus C BEIECTBaMHU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH,

NOHMMAaHUA UEHHOCTH TPaBHJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€301acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS MOCJIEJCTBUNA U HEMPUATUS BPEIHBIX MPUBBIUEK (yHmOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUS1);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEeATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUYECKOW U  JpPYrux BHUOAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIe HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIIOASM TPyJAa U pe3ybTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TpPAEKTOPUU
oOpazoBanusi, Oynymied npodeccuu U pealu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

HKOJIOTUYECKHU II€JIeCO00pPa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHMMAaHHUA TJI00ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpPOoOJIeM, BIMSIHUS
HPKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLMAIBHON CPEABL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHXKCHUM XUMUHU ISt
pELIEHHs] BOIIPOCOB PAllMOHAIIBHOTO IPUPOJONOJIb30BAHMS;

AKTUBHOTO HENOPUATHS JCUCTBUW, MPUHOCSIIIMX BpEl OKPYXKaKOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMpHUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIbHON
NPAaKTUKE, CIOCOOHOCTH U YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON PAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XUMUM KaK HayKd, OCO3HaHus e€ poid B
(GbOopMHpPOBAHUU PALMOHATIBLHOTO HAYYHOI'O MBIILIEHUS, CO3/IaHUU IEJOCTHOTO
npeacTaBieHusl 00 OKpyKaroleM MHpE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pElIeHWHd MpoOJeM COXPaHEHUs
IPUPOAHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS  COBPEMEHHOM
UMBWIM3ALMU: B €€ TIyMaHHCTHYECKONM HANPABICHHOCTH W BAaXXHOM pOJM B
CO3JJaHUU HOBOW 0a3bl MaTEpUAILHON KYJIBTYpPbI, PEIICHUU TJI00AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILIEBON U
HKOJIOTUYECKON O€30MacCHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHHH YCIOBUMN
YCHEIIHOTO TPyAa U OKOJOTUYECKH KOMGPOPTHOM KU3HU KaXKJIOro 4YiEeHA
00I11eCTBa;

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



NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKPY)KAIOIIEro MUpa u
IPOUCXOASAIINX B HEM U3MEHEHUN, YMEHHUS J1eJaTh 00OCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCSI MJaHHBIX C LENbI0 MOJy4YeHUs
JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUS IS
pelieHust npo6sieM B peabHbIX KU3HEHHBIX CUTYaIINAX;

UHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUH N0 XHUMHU B
COOTBETCTBUU C KU3IHEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSM TpyJAa B pa3iInyHbIX cdepax mpodeccrnoHaTbHOMI
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YPOBHE CpeaHero o01ero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble 1 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOIIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIINE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeIUPUKYy METOIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPTHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIIC0OBAaHUE, HAOJIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHbIE, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATIBHOM
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00yUYaroIuXCs;
CIIOCOOHOCTH oOyJaromuxcs MCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIC y4COHBIC
JIEUCTBUS B IO3HABATEIILHON U COLMAIIbHOU MTPAKTHUKE.

MeranpeaMeTHble PEe3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBIMU No3HaBaTeJIbHbIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMcTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpPOBaThH  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONpENEATh LEIU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHWU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIP30BaTh COOTBETCTBYIONINE TIOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUM;

BEIOMpPATh OCHOBAaHWUS W KPUTEPUHM I KIACCH(PUKAIMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAHABJIMBAaTh MPUYMHHO-CIEJACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXACHUSl (MHAYKTUBHbIC, JACAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISATH 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUIECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHWMHUYECKOU
peakiMy — TMpU PEIIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3a]1ad,
MIPUMEHSTh HAa3BaHHbIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMA.

2) 60a30BbIe HCCJIeI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuii;

bopMyIMpOBaThH LIEJIU U 3a/1a4W UCCIIEI0BAHMS, UCTIOJIB30BATh MMOCTABIICHHBIE
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSTEJNBHOTO TUIAHUPOBAaHUA W  IPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 33 XOA0M
mporiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OopMyIHpOBaTH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIIECIOBAHNUSA,
COCTaBJISATH 0OOCHOBaHHBIM OTYET O IPOJIETaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHOM
NEeSATEeTLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3aJlady, MPUMEHEHUIO Pa3IuYHbIX
METOJI0B MTO3HAHMUSI.

3) pabora ¢ nunopmanueii:

OPUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsT JIUTEparypa XUMUYECKOTO COJEP)KaHUsI, CIPABOYHBIE MOCOOWS,
pecypchl HTEpHETA), aHaMM3upOBaTh WH(POPMAIIUIO PA3NTHYHBIX BUAOB U (HOpM
MIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;



(dbopMynTupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHbIE METOJbI IIPU MOUCKE U
orbope wH(OpPMAIMK, HEOOXOAWMMOW MJIS BBHIMIOJHEHUS Y4YEOHBIX 3aaad
OIPEENEHHOTO TUIIA,

npuoOpeTaTh ONBIT HCIHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOIMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpPMY  MIpPEICTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM $3bIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
XMMHMUYECKON HMH(pOpMaALUeil: NPUMEHATh MEXIpeAMETHbIE ((pu3nueckue u
MaTeMaTHYECKNE) 3HAKU U CUMBOJIBL, (DOpMYJIbl, a0OpEBUATYpPbI, HOMEHKIATYPY;

UCIIONb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMA KOMMYHHKATUBHBIMH el CTBUAIMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOM TEMbI B XOJ€ Juajnora u/uiu
JUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYJIHPOBATh CBOU  MPEMAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

BBICTYIIaTh C TPE3CHTAlMENl pe3yJbTaTOB IMO3HABATEIBHON JIE€ATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHUKAMU MPU BINOJIHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, IPAKTUUECKON padOThl MO0 HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIECTB, peajn3alui Y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOIBI
1o pe3yjbTaTaM MNPOBEAEHHBIX HCCIEIOBAHUM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1€ 00CYKJICHUSI 1 0OMEHAa MHEHUSIMH.

OsgJ1aieHHe YHHBEPCAJbLHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIATh CBOIO I103HABATEIbHYIO
JeSITENIbHOCTD, OMpezensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejaraeMblii aJropuT™M ACUCTBHIA Mpu
BBIMIOJJTHEHUM Y4E€OHBIX W HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBIA CHOCOO MX pElIeHHs C YYETOM IIOIY4YEHMsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XuUMUSD»
OTpaXKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpPA, POJIM XUMHM B TIO3HAHUM SBJICHUU



opuponbl, B (HOPMHPOBAHMHM MBIIUIEHUA H  KYJbTYpbl JIHMYHOCTH, €€
(GYHKIIMOHATBLHOW TPaMOTHOCTH, HEOOXOAUMOM JIsl PEIICHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAQJICHUE  CHCTEMOM  XMUMHMYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJAralmIIe MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBs3b, CTPYKTypHas ¢opMmyina (pa3BépHyTas M COKpalll€HHas), MOJIb, MOJSpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIN CKelleT, (PyHKUMOHAIbHAs TIpyMNIa,
paaMKal, U30Mepusi, U30Mepbl, TOMOJIOTMYECKUN psiJl, TOMOJIOIH, YIJI€BOJOPO/IbI,
KHCIIOPOX M a30TCOAEpIKALIME COCIUHEHHUS, MOHOMEpP, IOJUMED, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XHMMHUHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS MPUYMHHOCTH W CHUCTEMHOCTHM XHMHYECKHUX
ABJIEHUH, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHUH H
0€30MacHOM HCIOJIb30BAaHUN BA)XKHEUIIUX OPraHMYECKHUX BEIIECTB B OBITY U
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA,;

c(OpMUPOBAHHOCTh YMEHMI BBIABIATh XapaKTEpHblE NPU3HAKU IOHATH,
YCTaHAaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHS MHPH
OMNMCAaHUU COCTaBa, CTPOCHMS U MPEBPALIEHUN OPraHUYECKUX COEUHEHUN;

c(OpPMUPOBAHHOCTh YMEHMM HCIHOJIb30BaTh XUMUYECKYI0 CHUMBOJMKY MJIs
COCTaBJICHUS! MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI)
(GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUM XMMHUYECKUX pEakLui,
U3rOTaBIMBATh MOJEIHA MOJIEKYJ] OPraHMYECKUX BELIECTB ISl WJUIFOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpMUPOBAHHOCTh YMEHUH YCTAHABIIMBATH IMPUHAIJIEKHOCTh H3YUYEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOEHUI0 K ONPEAEeIEHHOMY
KJaccy/Tpynmne CoequHEHuH (YIrJIeBOIOpOJbl, KHUCIOPOJ U a30TCOAEpKallue
COEIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUsA), JaBaTh MM Ha3BaHUS IO
cucreMatnueckod HoMmeHkiarype (IUPAC), a Takxke NpUBOAWTH TpHBUAIbHBIC
HAa3BaHUS OTAEJBHBIX OPraHMYECKHUX BELIECTB (STWIJIEH, MPOIWJIEH, AalETUIIEH,
ATWJIEHIJIMKONb, TJIMUEPUH, (EeHOJ, QopMalbIerull, aueraibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIF0K03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENEISATh BHJbl XUMHUYECKOH CBSI3M B
OpPraHMYECKUX COSAUHEHMSIX (OJMHAPHBIE U KPATHbBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITh TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu30BaThb  COCTaB, CTPOEHHUE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIMJICH, alleTHIICH,
oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHOJ], ATAHOJ, STUJICHTJIUKOJb,
TJIMLEPUH, (PEHOJI, alleTalbJIerul, MypaBbUHAs U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEX]y HUMU YPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEAKIUN ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(Thb, NPHUPOJHBIA Ta3, Yrojb), CHOCOOBI HX NepepaboOTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NEpepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHU TMPOBOJIUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WMJIM MPOMYKTA
peakuu 1O W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJE€Th CUCTEMON 3HAaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUU TIPH M3yUYECHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIOCHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl MPUHSTHS pEIICHUU B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIeCTBAMH M HX
MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHHI COOJIIOATH MTPaBUJIa MOJb30BAHUS XUMUYIECKON
nocyAoH M JabopaTOpHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpaleHHs C
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLHUSMH MO BBITOJHEHHUIO J1a00paTOpPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBINOIHATH XUMHYECKUI
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HATPEBaHUH, MOJTyUYCHHE
STWJIICHA W W3YyYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUU OPTraHUYECKHX
BEIIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH H JAOOPATOPHBIM OOOPYIOBAaHUEM, TIPEICTABIATH PE3YyIbTAThI
XUMHUYECKOTO SKCIEprMEeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(popMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MacCOBOMU
uHdopmaruu, aTepHer u apyrux);



chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWa  DKOJIOTHYECKHU
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH MESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KMBBIE OpPraHU3Mbl OINpPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMbica nokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAIEHUs HX BPEIHOTO BO3JEHCTBUSI HA OpPraHU3M
YEJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENBIX ¥ CIHA0OBUASIIUX OOYYaIOIMIUXCSA: YMEHHE WCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XMMHYEeCKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XHUMHYECKOM COCTaBJISIONMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHUM B IIO3HAHUU SIBJICHUU
npupoasl, B  (POPMUPOBAHUU MBIUUIEHHS U  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHAJIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pelIeHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralolue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u3oTol, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJIAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATENIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KOBaJIeHTHAas!, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIIMYECKAsl PEIIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJIHTHI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pEeakUUH, XUMUYECKOE PABHOBECHE); TEOPHH M 3aKOHbBI (TEOpHs
ANEKTPONIMTUYECKON aHucconManuu, nepuoauueckun 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHHsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS M NMPEBPALICHUS YHEPTHUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XHUMHUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEXKAIIME B OCHOBE INOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM, (PaKTOJIOrMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U O€30MaCHOM HCIOJB30BaHNU BOKHEHIIIMX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKa;



c(hOpPMUPOBAHHOCTh YMEHHU BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS HPH
ONMCaHUU HEOPTaHUYECKUX BEIIECTB M UX IIPEBPALLCHHUIA;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HOpMyJl BEIIECTB M  ypaBHEHUHM XUMHUYECKUX  PEaKLUM,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAK, raméHas
U3BECTh, HETalEHask U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYyTHUE);

c(hOpMUPOBAHHOCTh YMEHUM OMPEJENISITh BaJIECHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBA3M (KOBAJICHTHAs, NOHHAs, METaJUIMYECKasi, BOJAOPO/IHAsA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BELIECTBA (aTOMHAs, MOJIEKYJIpHasd,
MOHHAs, METAJUTMYECKasi), XapakTep Cpeibl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCTUHECHM;

c(hOpMUPOBAHHOCTh YMEHUHI yCTaHaBJIUBATh MPUHAJJIEAKHOCTh
HEOPraHUYECKUX BEIIECTB MO MX COCTaBy K OMNpeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(OTEepHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoi cuUCTEMBI
xumudeckux sneMeHtoB JI. M. MenneneeBa, UCHOJIb3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opouTanu, «IHEPTreTHUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHHS! CBOWCTB XMMHMYECKUX 3JIEMEHTOB U MUX COECIUHEHUI
0 IIepruoIaM | rpyimmaM lleppoanyeckor CUCTEMbI XUMUYECKHUX 31eMeHTOB /[[. M.
Menpeneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'E€HETHYECKOW CBA3M MEXKIY HEOpPraHU4YEeCKUMU
BEILIECTBAMH C MOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IuYHbBIM IpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BELIECTB, TEILUIOBOMY
abdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCJICHHUS DJIEMEHTOB, 0OpPaTHMOCTU
peaKkiMy, yYacTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA pa3TUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEAKIMii HOHHOTO 0OMEHa, y4UThIBas
YCJIOBUSL, IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;



c(OpPMHUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KauyeCTBEHHBIH COCTAaB pPAa3jIMYHbIX HEOPraHMUYECKHUX BEIIECTB, pPACIIO3HABAThH
OTIBITHBIM MyTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHX
BEIIIECTB;

c(OpPMUPOBAHHOCTh ~YMEHHMI  pacKpblBaTh CYIIHOCTb  OKHUCIUTEJIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakuuu OT pa3iINyuHbIX (DAKTOPOB; XapaKTep CMEIIEHNU XUMUYECKOIO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIHEro Bo3aeicTBus (npunuun Jle latense);

c(OpMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIJICHHOTO MOJyYeHUs CEpHOM KHUCIOTHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh MNPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOoOIeMax XUMUUYECKOTO IPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHMCICHHUS C MCIOJIb30BAHHEM
MOHSITUS «MAaccoBas JOJisl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcce WM OOBEMY OJHOIO M3 YYACTBYIOLIUX B PEaKLMU
BELIECTB, TEMJIOBOIO 3((deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS YPHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATh MpaBMiIa MOJb30BAHUS XUMUUYECKON
nocyAol M J1abopaTOpHbBIM OOOpYIOBAaHMEM, a TaK)Ke IMpaBuia OOpaleHUs C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1a00OpaTOPHBIX
XMUMHUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBINOJHATH XHUMHUYECKUN
HKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ONpezesieHue CcpeAbl pPACTBOPOB  BELIECTB C IOMOIIBIO  YHHBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB Ha CKOPOCTb XMMHUYECKOM peaklMH,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peaklUuu Ha cylbdar-, kapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELIEHUE SKCIEPHUMEHTANbHBIX 3a/1a4 IO
temam «Metamis» U «HemeTtannel») B COOTBETCTBHHM C MpaBUJIAMH TEXHUKH
Oe3o0macHOCTH IpU OOpallleHUH C BELIECTBAMH U J1a0OpAaTOPHBIM 000pPYI0BaHUEM,
OPEJCTaBIATh PE3YyJIbTaTbl XUMHUYECKOIO HSKCIEpPUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX pPEAKIUl U (OpMYyIUPOBATH BHIBOJBI HAa OCHOBE
3THX PE3YyJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIU3UPOBATH XUMHUUYECKYIO
UHPOpMALIMIO, IOJYyYaeMyH0 M3 pa3HbIX MCTOYHHMKOB (CpEICcTBa MacCOBOU
KOMMYHHUKaIK, UHTEpHET U ApYyTUX);



chOpMHUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWa  DKOJIOTHYECKHU
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH MESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICHCTBUS HA dKUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIICHHUS U
NpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl 0OYyJaronuXxcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CHENbIX M CHA0OBUASIIUX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XMMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Kontponbnbsie IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypesr
Pazgen 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XMMUM
[Ipenmer oprannueckot xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COCIMHEHUN A. 3
M. bytneposa
Htoro no paszneny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHble yriieBOgOPOAbI — aJIKAHbI 2
29 HenpenenbHble yrieBogopoibl: alKEHBI, 6 1
aJIKaIMEHBbI, ATTKUHbI
2.3 ApomaTuieckue yrieBoaopoabl 2
54 [TpupoHbIe HCTOUHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:xamnue opranniecKkue coeuHeHNUsI
3.1 Cnuptel. Denon 3
39 Anpaerunnl. KapOOHOBBIE KUCTOTHI. 7 )
CrnoxHble 3upsI
3.3 VYrneBoanl 3 1




Htoro no paszneny 13
Pa3znen 4. A3oTcoaepskaniue oprannyeckne coeJuHEeHUst

4.1 AMMHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COeIHHEHUSA

5.1 Ilnactmaccel. Kayuyku. Bonokna 2
Hroro no pazaeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaunmeHnoBaHnue pa3ieoB U TeM nudpoBLIe
Ne i/l P Konrpoabnsie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. Teoperuueckue 0CHOBbI XUMUH
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepuonnueckas cucteMa XMMUYECKUX 3
snemenToB 1. Y. MenaeneeBa
12 CrtpoeHnue BemiecTBa. MHOTr00Opasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEaKIuu 6 1 1
Hroro no paszneny 13
Paznen 2. Heoprannueckasi XuMus
2.1 Mertamniel 1
2.2 HemeTamsr 1 1
)3 CBs13b HEOPraHMYECKUX U OPTAaHUUYECKUX )
' BELIECTB
Hroro no pazneny 17
Pasznea 3. Xumusd u :Kn3HL
3.1 XuMHA U )KA3Hb 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 3







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne ara u@posBbie
n/n Tema ypora Bcero Konrpoaerpie  TMpakruieckue fdlsyqennﬂ :)lﬁ[()l:lI;OBaTeﬂbeIe
padoThI padoThI pecypesI
| [IpenMeTt opraHuyecKoil XuMuu, e€ 1
BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC
Teopus cTpoeHHs OpraHUYEeCKUX
2 coequnenuit A. M. bytneposa, eé 1
OCHOBHBIE MTOJIOKEHHUS
[IpencraBnenue o knaccupuKanum
3 opraHuueckux Bemects. HomeHnknarypa |
(cucremaTudeckas) U TpUBHUATIbHBIE
HA3BaHUS OPraHUYECKHX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYCCKUHU P
5 MertaH u 3TaH — OpocCTeIIe 1
MMPpEACTAaBUTCIIN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
7 OTujeH U NpONUIeH — IpocTeiine 1
MMPpEACTAaBUTCIIN AJIKCHOB
2 [IpakTtuueckas padota Ne 1. «Ilomyuenue 1 |
STUJICHA U U3yYEHUE ero CBOMCTB»
Ankanuensl. byraauen-1,3 u
9 MetunoyraaueH-1,3. Ilonyaenue 1

CUHTETHUYECKOTO KayuyyKa 1 pe3UHbI




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKUH PsAll. ALIETUIEH —
MPOCTEUIINNA MPEICTABUTEIb ATIKHHOB

1 Bpluncnenus 1o ypaBHEHUIO XUMUYECKOM
peakuuu

12 Apenbl: 6eH30J1 U TOJTyOJ. TOKCHYHOCTH
apeHoB

13 ['eneTnueckas CBA3b yrieBOJOPOAOB,
MPUHAJIEKAUX K PA3IMYHBIM KJIaccaM
[IpupoaHble ICTOYHUKY YIIIEBOAOPOIOB:

14 NPUPOIHBII ra3 U MOIyTHHIE He(TIHbIE
ras3sl, He(pTh ¥ IPOYKTHI €€ mepepaboTKu
[IpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB:

15 NPUPOHBII ra3 U MOIyTHHIE He(TIHbIC
ras3sl, HepTh ¥ IPOYKTHI €€ mepepaboTKu

16 KonTponbhast pabota no pazaeny
«YTIIeBOIOPOABD

17 [IpenenbHbIE OIHOATOMHBIE CITUPTBHI:
METaHOJ U 3TaHoJ. BonoponHas cBs3b

13 MHoOroaTOMHBbIE CIIUPTHI: ITUIEHIIIUKONIb U
TJIHUIEPUH

19 @DeHOoJI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE
Y XMMUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anbrerunsl: GopMalbIeTua U
aneTanpaerua. AeToH

)1 OaHOOCHOBHBIE NpeieNbHbIE KApOOHOBBIE
KHUCJIOTBI: MypaBbUHAas U YKCYCHasI

22 [IpakTrueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KUCIOTBD)

CTeapI/IHOBaﬂ n OJICMHOBasA KHCJIOThI, KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHUCJIOT

24 MBpb11a Kak CoJId BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee NSHCTBHE
CrnosxHble 3(DUPBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX
3¢upoB

26 Kupbr: Tuiponus, npuMeHeHue,
Ouosornyeckas posb KHPOB
VYrneBoabl: cocTaB, KjlacCU(pUKaLUSL.

27 Baxwuelime npeacraBUTeNn: Ti0Ko3a,
¢bpykTo3a, caxaposa

)8 Kpaxman u 1nemirono3a kak npupoHbie
MOJIUMEPBI
KonTtponsHas pabota no paszneny

29 «Kucnopoacoaep:xaiiue opraHuyecKue
COCTMHEHUS»

30 AMUHBI: METHJIAMUH U aHWJIUH
AMUHOKHUCIOTHI Kak aMm(poTepHbIe

31 OPraHU4YeCKHE COCTMHEHUS, NX
Ouosnoruueckoe 3HadeHue. [lentuabl

39 benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COEUHEHUS

1 OcHOBHbIE OHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COE€AMHEHUN

34 OCHOBHBIE METOILI CHHTE3A




[Tnactmacchl, kKaydyku, BOJTOKHA

BBICOKOMOJIEKYJISIPHBIX COCAMHEHUM.

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTposbHbIe
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKU PJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HTyparus aToMOB

[Iepuonnueckuii 3akoH u llepuoanueckas
CHCTeMa XUMMHYECKuX 3aeMeHToB JI. 1.
MengeneeBa, UX CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U UX COG,Z[HHGHPIFI 110
rpyIaM 1 nepuoaam. 3HaueHHe
MEePUOIUYECKOTO 3aKOHA U CUCTEMBI
xumMuueckux 3yemenToB /.M. MennaeneeBa B
pPa3BUTHHU HAYKH

CrpoeHue BeniecTBa. XMMUYECKas CBSI3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHMs
KOBAJICHTHOM CBsI3U. BogopoHast cBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATENBHOCTb.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

ITonsarue o AUCIICPCHBIX CUCTCMAX.
HcTuHHBIE U KOJTTOUIHBIE PACTBOPBHL.
MaccoBas 10715 BEILIECTBA B pacTBOPE




Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeNuHeHui. ['eneTnueckas
CBSI3b HEOPTaHUYECKHUX BEIIECTB, PA3TUIHBIX
KJIaCCOB

Knaccudukanus XuMU4ecKuX peaxiiyii B
HEOPraHWYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MACCHI BEILIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHHS SHEPTUU IPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiuu. OOpaTuMble peakuu.
XUMHUYECKOE PABHOBECUE

10

[TpakTuueckas padota Ne 1. «BnustHue
pa3uyHbIX (PAKTOPOB HA CKOPOCTh
XAMHYECKOU PEaKLUM)

11

DnekTponuTudeckas aucconuanus. [lonsarue
0 BoziopoHOM Tokasarene (pH) pactopa.
Peakiiuu nonnoro oomena. ['maponus
OpI‘aHI/I‘IeCKI/IX nu HGOpI‘aHI/I‘-IeCKI/IX BCIICCTB

12

OKHUCIUTEEHO-BOCCTAHOBUTEIIEHBIC
peaxiun. [ToHsATHE 00 AIIEKTpOITH3E
pacIiaBOB U paCTBOPOB COJICH

13

KonTtponbHas pabota no paszneny
«Teopernueckre OCHOBBI XUMHI

14

Merauibl, ux nosnoxenue B [lepunoanueckoit
CHUCTEME XUMUYECKUX AeMeHTOB /[]. M.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Gu3ndecKkue cBONCTBa
METaJUIOB




15

CrnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PSIIL
HanpsHKEHUH METAILIIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJuIoB (HATpUH, Kajaui, Kajablui, MarHui,
IIOMUHUI) U UX COCAMHEHUH

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

XUMHUYeCcKre CBOMCTBA IIUHKA, JKelle3a U UX
COCTMHEHUN

19

[IpakTuueckas padora Ne 2. "Pemenue
9KCHEPUMEHTAIBHBIX 3371a4 110 TEMe
«Meramae»"

20

Hewmeranbl, ux monoxxeHue B
[Iepronnueckoit cucTeMe XMUMUYECKUX
anemeHToB /1. . MeneneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3nYECKUe CBOMCTBA HEMETAIIOB.
ANOTpOIUSl HEMETAJUIOB (Ha TIpUMepe
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX
COCTMHEHUN

23

XuMHUECKue CBOMCTBA a30Ta, hocodpa 1 Ux
COCIMHEHUN

24

XUMUYECKUE CBOMCTBA yIJIepoia, KpEMHUS U
UX COCOUHEHUN

25

[IpumeHeHne BaXKHEUIIINX HEMETAIIIOB U UX
COCTMHEHUN

26

O0001IeHME U CUCTEMATU3ALMS 3HAHUHN 110




TteMme «Hemeraniawl». Beruucienus mo
YpaBHEHUSAM XUMUYECKUX PEAKIUNA U
TEPMOXHUMHUYECKHE PACUETHI

[IpakTuyeckas padora Ne 3. «Perenune

27 SKCIEPUMEHTAJIBHBIX 3aJa4 110 TEME 1
"Hemertanmnsi"»

)3 KoHTposbHas paboTa mo TemaM «MeTauby 1
u «Hemerauib»

29 Heopranunueckue u oprannueckue KUCIOTHI. |
Heopranunueckue u oprannueckre OCHOBaHUS
AmdoTepHbIe HEOPraHUYEeCKUEe U

30 OpraHMYECKUE CoeTMHEHUs. | eneTnueckas 1
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB
Posib xuMuu B ob6ecrieueHNH SKOJIOTHIECKO,

31 SHEPreTUYeCKON U MUIEBOI 0e30MacHOCTH, 1
Pa3BUTUU MEIUILIUHBI
[IpencraBnenus 00 0OMUX HAYYHBIX

32 IIPUHIUIIAX [IPOMBIIUICHHOIO ITOJIy4eHUS 1
Ba)XKHEUIIINX BEIIECTB

33 YenoBek B MUpE BENMIECTB U MaTEPUAIOB 1

34 XHMHA U 300pOBbE YEIIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 14

ITPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumus, 11 xknace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3narensctBO «IIpocBemenue
Xummus, 10 xnace/Pymsutuc I'.E,®enpaman @.I" Axkninoneproe 0011ecTBo

"UznatensctBO "[IpocBeienne"

METOANYECKHUE MATEPHUAJIBI JIS YUUTEJIA

nocobue 1t yuurtesneit 001eo0pa3oBaTeNbHBIX yUpexkIeHui. — MockBa
«IIpocBemienuey, 2015;

Xumus. 11xmace. Inexrpornoe npmwioxenue (DVD) k yue6nuky Pym3utuca
I'.E., ®eapgmana O©.1".2017;

Paneukuiit A.M. Xumus. 10—11 knaccel. unaktuueckuii matepuan.2015;
I'apa H.H., I'abpyceBa H.1. Xumus. 10—11 knaccel. 3agauyHuK ¢
«IIOMONTHUKOM».2015;

3agaun,BONpOCHl, ynpaxkHeHus 1o xumuu 8-11 kmacc. M,: TIpocsemenue 2002.
KonTponbHo-u3mepurensabie Matepuaisl. Xumus: 10 kmace /coct.H.I1.
Tpoerybosa.—M.: BAKO. 2011.

Tectel. Xumus. 8-11 kmacc/IILH dpsgukoB.- M.:0O00 «ArenctBo «KPITA»
Omummm»: 2002.

Yuumcs pemiats pacyeTHble 3a1a4uu no xumuu. M,0,I1lamoBa.

Xumus .10-11 knacc. MHAUBUAYATbHBIM KOHTPOJIb 3HaHUU. KapTouku



3aganus/H,B, Hupmuna.-Boarorpas.: Yuurens.

XuUMHUS B LIKOJIE : HAy4.-METO. KypH. - M. : lleatpxumnpecc, 2003-2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

http://www.fipi.ru [lopran ®UIN — @enepanbHbIil HHCTUTYT MEJArOTMYECKUX
M3MEPEHUMN

http://www.ege.edu.ru [Toptan EI'D (uadopmarmonnoi noaaepxxkku EI'D)
http://www.probaege.edu.ru [loptan Enunslii sx3ameH

http://edu.ru/index.php ®enepansubiii moptan «Poccuiickoe 06pa3zoBanue»
http //him. Iseptcmber. ru. - 'azera «Xumust » u caldT s yuutens «5 uay Ha

YPOK XUMUN».






		МУНИЦИПАЛЬНОЕ КАЗЕННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ АНГИНСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА
	Я являюсь автором этого документа




