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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oO1ero ooOpa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHON TPOTPAMMBI CPETHEro OOIIEero 00pa3oBaHUS
(®OIT  COO), npencrabieHHbix B  DeaepalbHOM  TOCYAapCTBEHHOM
oOpazoBatenpHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
yueOHoro mnpeamera «Xumusi» B o0Opa3oBaTeNbHBIX opraHu3amnusx Poccuiickoii
denepanuy, peanu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX IOJNOKeHUN «CTparernn pa3BuTus Bocnutanus B Poccuiickoi
Oeneparuu Ha niepuos a0 2025 roma» (Pacmopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1eit ctparerun oOydeHusl, BOCIIUTAHUS U Pa3BUTHS 00yYalOUIUXCsl CPECTBAMU
yueOHoro npeamMera «Xumusi» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
KoHnentyaibHbie TosiokeHuss ®I'OC COO o B3auMOOOYCIOBIECHHOCTH IICJICH,
COZIepKaHUsI, PE3yJIbTaTOB OOy4YeHUs U TPEOOBAaHWN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBanue, OJIy4aeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHOM  OpraHu3alui, SBISETCI HEOThEMJIEMOM YacThlo HX
obpazoBanHOocTH. OHO CIY)KUT 3aBEpIIAIOIIAM JTAllOM peaM3alvi  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IICHHOCTEH, TMPHUCYIIHX
IIEJIOCTHOM CHCTEME XUMHUYECKOro o0Opa3oBaHWs. OTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
4yeJloBeKa, a TakKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3MI0POBBI0 W TPUPOAHOW cpeae. Peammsyercss Xxummueckoe oOpa30BaHUE
00ydJaronmxcsi Ha YpPOBHE CPEIHEro OOIero oOpa3oBaHUs CPEACTBAMHU Y4eOHOTO
npeaMera «XHUMHS», COJEPKAHHE M TIOCTPOCHHE KOTOPOrO OIPEIEIEHbl B
nporpaMmMe MO0 XHMHUHM C YYETOM CHEHU(PUKH HAYKHM XUMHH, €€ 3HAYeHUS B
MO3HAHUU TPUPOJBI U B MaTepUalbHOW >KHU3HM OOLIECTBA, a TaKXKe C Yy4ETOM
o0mux T1ened W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obmero oopasoanus B Poccutickont @enepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK WUrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEpUAIbHON KYJbTYPHI.
Ona BHOCHUT CBOU BKJIaJl B (DOPMHPOBAHUE PAIIMOHAIEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHE IEJIOCTHOTO MPEJICTABICHUS 00 OKPYKAIOIEM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3BMOXKHBIMU 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOMN YacTbI0 MUPOBOI KYJIbTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCIIEHITHOTO
Tpyda M KHU3HU KaXaoro ujeHa oOmectBa. CoBpeMeHHas XUMHA Kak Hayka
co3ujaTenbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HallpaBjcHa Ha pELICHUE
r100anpHBIX MPOOJEM YCTOWYMBOIO Ppa3BUTHsI YEJIOBEYECTBA — ChIPHEBOM,
HHEPreTHYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBHM € OOmMMM LENSMA U NPUHIMUIAMH CPEIHEro OOIIEero
oOpa3oBaHus coaepxanue npeamera «Xumusa» (10—-11 kimaccel, 0a30BbIN YPOBEHb
U3YyYEHHUs) OPUEHTUPOBAHO NMPEUMYILIECTBEHHO HA OOILEKYIbTYPHYIO IOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYK UM i1 BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIIEIIHOIO BKJIOYEHHUS B JKW3Hb COLMYMA, NPOJOJDKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEIA.

CocraBngomiuMu  npeaMeTa  «XuUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmiass ¥ HeOpraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZIepKaHHsI KOTOPBIX SBIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHHWW MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUCHHUEM 3HAHUW U3 OONICH XUMUM) U
OpraHn4eckon xumuu. GOopMUPOBAaHME NAHHOW CHCTEMBbI 3HAHUM IIPU U3YYEHUH
npeaMera o0OecreyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCErO0  MHOIoo0Opasus
BELIECTB HA OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUMA XUMUH.

Crtpykrypa coaepxanusi KypcoB — «Opranuueckass xumus» u «OOmas u
HEOpraHuyeckas XUMus» cQOpMHpOBaHA B MpOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOI'O IOJAXOJa K H3Y4YEHHIO Yy4eOHOro marepuana u 0OyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPEIENIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XMMHHM BEIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX
IpEJICTaBICHU O CTpoeHHH BemecTB. CBeleHHs 00 H3y4yaeMbIX B Kypce
BELIECTBAaX JAKOTCS B Pa3BUTHU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTMBHBIX COCOUHEHHNM. B Kypce OpraHnyecKkoM XUMHM IIOJIY4YalOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIACCHU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUSI, 0 XUMHUECKOU PEAKIINH.

[Tox HOBBIM yIrJiOM 3peHHs B IHpeaMmere «XuMus» 0a30BOro YpOBHS
paccMaTpWBaeTCs H3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (HAaKTOJIOTHMUECKHE CBEIACHHS O BEIIEeCTBaX U
XUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» OOYyYaroIIMMCS TPEAOCTABISIETCS. BO3MOYKHOCTh OCO3HAThb 3HAYEHHE
NEPUOANYECKOTIO 3aKOHA C OOLIETEOPETUYECKUX M METOA0JOIMUECKUX IO3ULIMM,



riy0’ke TOHATh MCTOPUYECKOE HW3MEHEHHE (QYHKIUI STOro 3akoHa — OT
00o01aromIei 10 0ObACHSIOMIEN U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOXXHEWIIHMX BEIIECTBAaX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKXKE O XUMHUYECKUX PEAKIHUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 m 11 xkimaccoB
AIIEMEHTAMHU COJACPKaHMs, WUMEIOUUMH KYJIbTYPOJOTUYECKUI U MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENIbHONW W MPAKTHUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHPOBAaThCS B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
OpUMEHATh €€ JUIA TONOJIHEHUSI 3HAHUM, pEIIEHUS HWHTEIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX MCCIIEA0BATENIbCKUX 3a/1a4. B 1enom conepkanue yueOHOro
npenMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS] OPUEHTHPOBAHO  HA
dbopMupoBaHrue y 0OYyYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJISi TOHUMaHUS
dunocopckux uped, Takux Kak: MaTepualbHOE EIUHCTBO HEOPraHMYECKOro U
OpraHUYECKOTO0 MUpa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTh MPUPOJHBIX SIBICHUH MYTEM OKCHEPUMEHTA U
pelieHusT MPOTUBOPEYMH MEXAY HOBBIMU (akTaMH U  TEOPETHUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHKUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX IpobdiieM, a
TakKe MpoOJieM cOepexeHUs: YHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUIA U MaTepPUAJIOB.

B muaHe pemenus 3anad  BOCHUTAaHUS, pPAa3BUTHUA U COLMAIM3ALUU
0o0y4aromuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU MOJIXOJbl K OMNPEICICHHUIO
COJlEp’KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaiOT (OPMUPOBAHHE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUN, HUMEOIIUX 0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUJAOB JACATENBHOCTU: PpEIICHUS TNpoOsieM, TOHUCKAa, aHaau3a M
00paboTku nHpopMannu, HEOOXOTUMBIX IJIs MPUOOPETEHUS ONBITA MIPAKTUYECKON
U HCCJEIOBATEeNIbCKON JEATENIbHOCTH, 3aHUMAIOUICH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpenojiaBaHUs XUMUM Kak Ha YpOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHEr0 00111ero o0pa3oBaHusl, MpU ONPEACIICHUN
COJIep)KaTeIbHOM XapaKTEPUCTUKU IeJNed HU3y4eHUs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHONW 3HAYMMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JESATEIbHOCTH 4YEeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOJMYECKOW TOYKH 3PEHHUS TAaKOM MOJAXOJ K OINpPEACNICHUIO Ielied H3ydyeHUus
npeaMeTa SIBISIETCS BIIOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHs TJABHBIMM LIETSIMU W3Y4YCHHs MpEaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUWA Kak BaKHEUIICH
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE KOTOPOH
JeKaT KIHYEBbIC MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHbI U TEOPUH XUMHH,
OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE U MOHUMAHHUE CYIIHOCTH OCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C HUCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX ITO3HAHUS
BEUIECTB M XUMHUYECKHX peakuuid, HEOOXOIUMBIX JUIsI HPHOOpETEHUs
YMEHHM OpPUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKHX SIBJICHHIA,
UMEIOLINX MECTO B MPHUPOJIE, B IPAKTHUECKOMN U MOBCEAHEBHON KU3HU;

e DPa3BUTUE YMEHUH U CIIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM  XHMHUYECKOIO 3KCIEPUMEHTA, COOJIIOJEHUEM  IIPaBUI
6e30macHOro OOpaIIeHUs ¢ BEIEeCTBAMH.

Hapsiny ¢ atum, coneprkarenbHas XapaKTepUCTHKA IeJIel U 3a7a4 U3YYCHUS
npeaMeTa B MporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMU B CHUCTEME CpENHEro odiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUM B OOJbIIEH CTENeHW OTHAETCS  MPEANOYTEHHE
NPAKTUUECKONM KOMIIOHEHTE COJAep)KaHUA OOydYeHHUs, OPHEHTUPOBAHHOM Ha
MOJIFOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHON OpraHU3aliy, BIAICIOIIETO HE
HAaOOpOM 3HaHUM, a (YHKUMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU HU
YMEHMSIMU aKTUBHOT'O IOJIyYEHHs 3HAHUU U MPUMEHEHUS UX B peajbHON JKU3HU
JUISL pEIICHUS] TPAKTUYECKUX 3a/1au.

B cBa3u ¢ 3TUM npu M3yYeHHHM MpeaMeTa «XUMHUS» JIOMUHHUpYIOLIee
3Ha4YeHHE MPUOOPETAIOT TaKKe LENU U 3aauu, KakK:

ajanrtanus o0yJaromMxcsl K yCJIOBUSAM JIMHAMUYHO Pa3BHBAIOIIETOCS MUDA,
(GOpMUPOBAHHE  HWHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

(dopMupoBaHue 'y OOyyaroUMXCs KJIKOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), MMEIOUIMX YHUBEPCAJIBHOE 3HAUYEHHUE [UIsl Pa3IMYHbIX BUJOB
JESTENIbHOCTH: PelIeHusl nmpo0jeM, oUcKa, aHalu3a U 00paboTku MHGPOpMAIUH,
HEOOXOJUMBIX Ui TNPUOOPETEHHsI OMbITa JAESATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B II03HAHMM XHMHM, a TakXKe U1 OLEHKH C [O3ULUN
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPELLY;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPYECKUX
CIOCOOHOCTEHN 00yUaIOUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIC
3HAHUS 110 XMMHU B COOTBETCTBHH C KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOIB30BATh
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOWCKA U aHalIu3a yu4eOHOU H
HAYYHO-TTOMYJISIPHON HHPOPMAITUN XUMUYIECKOTO COICPIKAHMS,

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOUATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HAOIIOAATeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M MPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HANpaBICHHOCTH XHUMHH, €€ BaXXHOW POJHM B PEIICHWH TI00ATBHBIX MpodiIeM
PaIMOHATFHOTO MPUPOIOIOIB30BAHHMS, TTOTIOJIHEHHSI SHEPTETHUECKUX PECYPCOB H
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTrO
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCIIOJIb30BaHUS IMOJIYYCHHBIX 3HAHUM IS NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAITUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yuebHOM mnane cpemgHero oOmero oOpa30BaHUSI MPEAMET «XUMHSD)
0a30BOT0 YpOBHS BXOAWT B COCTaB MpEeAMETHOHN obnactu «EcTecTBeHHO-HAyIHBIC
IPEIMETHD».

OOmiee Ynciio YacoB, OTBEIEHHBIX ISl M3YYCHUSI XUMHHU, Ha 0a30BOM YpOBHE
cpemHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hefenio).



COJEPKXAHUME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNY€CKON XUMUM

[IpenmMer opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTEpHATOB. Te€opus CTPOEHUS] OPraHUuYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TT010)KeHHI. CTpyKTYpHBIE (hOPMYJIIBI
OpraHMYeCKHUX BemecTB. [omonorusi, wu3zoMepus. XuMHYecKas CBS3b B
OPraHUYECKUX COCAUHEHUSX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenne o kiaccupUKAIMM OPTaHUYECKUX BemiecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHHM (cucTeMarhyeckas) W TpUBHAJIbHbIE Ha3BaHUSA
BAKHENIINX MPEJICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
O3HAKOMJIEHHWE ¢ oO0pa3llaMh OpPraHMYeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJ OpPTraHWYECKUX BEIIECTB, HAOIIOJCHUE U
ONMCaHHUE JEMOHCTPALMOHHBIX OINBITOB IO MPEBPALIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHE).

Yraesopopoasl

AJNKaHBl: COCTaB W CTPOEHUE, TOMOJIOTMUECKMH psa. MeraH M 3TaH —
MPOCTEUIINE TPEICTABUTENIN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelleHus] W TOpPEHHUs), HAXOXJEHHWE B MPUPOJE, TOJYy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psiji. ITUIICH U MPONUIEH —
MPOCTEUINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllMd, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOTyYEeHUE U IPUMEHEHHE.

Ankaauensl: OyrtagueH-1,3 u meTunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUI psijl. AllETHIICH
— MPOCTEHIIMIA TpeICTaBUTENIb AJIKUHOB: COCTaB, CTpOEHUE, (U3UYECKUe WU
XMMHUYECKUE CBOMCTBA (pEaKIuu THIPUPOBAHMSI, TaJJOTCHUPOBAHUS, THIPATALINH,
TOPEHMUS ), MOJIyYeHUE U IPUMEHECHHUE.

Apensl. berzon: cocrtaB, cTpoeHue, (pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHMUS U HUTPOBAHUS), MMOTYYEHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOdyYenue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOJAOPOJaMH, MNPUHAMICKAIUMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W IONYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaeHue. CrocoObl nepepaboTku HEeTH:
IEPETOHKA, KPEKUHI (TEpMUYECKHH, KaTaquTH4eckuil), nuposu3. [IpoaykTs
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €r0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs] BEUIECTB M UX IMPEBpAllCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLIHUU
«Hedptb» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PAbOThI: MOTYYSHHE 3TUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuétnrie 3agaun.

Boluuciaenuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJINYECTBA MCXOAHOIO BELIECTBA WM NMPOAYKTA PEAKLIHH IO W3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MM MIPOYKTOB PEAKIIUN).

Kuciiopoacoaepskamue oprann4yecKkue coeJMHeHUs

[IpenenpHble OOHOATOMHBIE COUPTHL. METAHON W DJTAHOJ: CTPOCHHE,
bu3znueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMU MeETaJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEHUEe. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBME METaHOJIa M ATaHOJIa HA OPTraHNU3M YEJIO0BEKA.

MHOroaToMHbpl€  CHOUPTBL. OJTWICHIJIMKOJIb W  T[JIMUEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTajlaMH, KaueCTBEHHAasl peaklds Ha MHOI0AaTOMHbIE cHupThl). [lelicTBue Ha
OpraHu3M yesnoBeka. [[pumenenne rauuepruHa U STHUIICHTJIUKOJIA.

®deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE M XHUMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue genomna.

Anpnerupl U Kemowuwvl. DopManplaerui, alUETAIbAECTUN.  CTPOCHHE,
dusznyecKkue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMH ), TIOJyYCHHE U IPUMEHEHNE.

OnHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAs U
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe U XMMUYECKHE CBOMCTBa (CBOMCTBA,
oO1ue Uil Kjacca KUCIOT, peakius 3TepuduKanum), nojJyuyeHue U MpUuMEHEHHUE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI Kak MPEICTaBUTENM BBICHIMX KapOOHOBBIX
KHUCTIOT. MbljIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIEE ACHCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uupoinus
coxkHbIX 3upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruyeckas
pOJIb )KUPOB.



YrneBompl:  cocTtaB, KjacCH(UKAIUsS ~ yriaeBoAoB  (MOHO-, JU- U
nosmcaxapuibl). [ r0k03a — mpocTelmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe U XUMHYECKHE CBOWCTBA (B3aUMOJACHUCTBHE C
ruapokcugom Meau(Il), oxkucienue amMmmuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJEHHUE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. @otocunte3. OpykTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia U
nenono3bl. du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIECTB W HUX MPEBpaIleHU:
poBeJcHNE, HAOMIOJEHUE U OINMCAHUE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuaoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJCHUCTBUE TJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaernaoB (OKMCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmanaa C HOIOM),
POBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Brbluuciaenuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB MM MIPOYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHeHus. Ouznueckue
U XMMHUYECKHE CBOWMCTBA aMUHOKHUCIOT (Ha mpumMepe rmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npupogHBIE BBICOKOMOJEKYISpHBbIE coeAuHeHus. llepBuunas,
BTOpUYHAs U TPETUYHAs CTPYKTypa O€IKOB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUIPOJIN3, IEHATYpAallMsl, KAYECTBEHHBIE PEAKIIMK Ha OCJIKU.

DKCHEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIECTB U HUX MPEBpaIleHU:
HaOJII0/IEHUE U ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYpalus OEIKOB MpU
HArpeBaHuM, LIBETHHIC PEAKIIUU OEIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUS

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUU, CPEAHSS MOJICKYJIIpHas
macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAUHEHUN —
NOJIMMEPU3ALUS U MOJUKOHEH AL

DKCHEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIECTB U HUX MPEBpaIleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MesxnpenMeTHbIE CBA3H.



Peanmm3zanns MeXnpeIMETHBIX CBA3EH IIPU NU3yUYEHUHN OPTaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAy4YHbIX MOHATHM, TaK W NOHSATUH, SBISIOIIMUXCS CUCTEMHBIMHU JUISl OTIAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O HUKIIA.

OO1ue ecTeCTBEHHO-HAay4YHbIE IOHATHS: SIBJICHUE, HAYYHBIA (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(UKaIus, MepUoIUIHOCTh, HAOIIOACHHE,
U3MEPEHHUE, IKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DPHEPreTUUECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUUHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTIJIEBOIBI, >KUPBHI,
bepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE MTOPOABI, IOJIE3HbIE UCKONIAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: MNUIIEBbIE MPOAYKTHl, OCHOBBI PAalMOHAIBHOIO IUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
VICKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKUN dJeMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHH. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOI0B. INEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[lepnognueckuil 3akoH u [lepuognyeckas cucremMa XMMHUYECKUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [lepnoanueckoid CUCTEMBI
xuMuueckux aneMeHToB Jl. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBONCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJIOXHBIX BEIIECTB MO TpyNmnaM U MEpPHOJIaM.
3HaYeHue MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BeliecTBa. XUMHYECKass CBS3b. BHAbl XHUMUYECKOW CBSI3U
(KOBaJICHTHAsl HEMOJISIpHAs U TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuentopHsiil). BomopoaHas cBsa3b. BaneHTHOCTb. JEKTPOOTPHUIATENIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemecrBa MOJEKYyISIpHOTO M HEMOJEKYJSIPHOIO  CTPOCHHMs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 10J1s1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Howmenknarypa
HEOPraHUYECKUX BelIeCTB. ['eHeTuyeckass CBsI3b HEOPraHUYECKUX BEILECTB,
MPUHAJIEKANUX K Pa3JIMYHBIM KJIaccaM.

Xumuueckass — peakuus. Krnaccupukanuss  XMMHUYECKHMX — peakuud B
HEOPTaHUYECKOM M OPraHUYECKON XHMHUHU. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPAHEHUS U MIPEBPAILCHUS SHEPTUU NMPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QakTopoB. OOpaTuMbIC
peakuuu. XuMHYECKOe paBHOBecHe. DakTOpbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunuun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIC U ciiadbie dnekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTPaJIbHasl, IETOYHASI.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
neMoHcTpauus Tadiun «llepuoanueckas cucreMa XuMuueckux sneMentoB Jl. .
MeHneneeBa», U3ydeHHE MOJIENEH KPUCTAUIMUECKUX PEMETOK, HAOIOICHUE |
OTIMICaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3I0KEHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajau3aTopa, ONPENEIICHUE CPEALl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAJIBHOTO MHAUKATOpPA, PEAKIUU HOHHOIO OOMeHa),
IIPOBEJICHUE NIPAKTUYECKON paboThl «BiusHue pa3znuuHbiXx (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUID.

Pacuérnbie 3anaumn.

Pacu€tel 10 ypaBHEHMSAM XHUMHYECKHX pEakUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HMCIIOJIb30BAHUEM IIOHATHUS «MacCOBas
JIOJIs1 BELLIECTBAY.

Heopranmyeckasi Xumus

Hemeraiutel.  [lonmoxenne HemerauioB B llepuoandeckoit  cucreme
xumudeckux snemeHToB [I. Y. MenpeneeBa u 0COOEHHOCTH CTPOEHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpOJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoOreHOB, CEPbI, a30Ta,
dochopa, ymiepoga U KpeMHHSI) U MX  COEAUHEHHM  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIMUX KUCIIOT, BOJOPOAHBIX COCTMHEHU ).

[IprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUMN.



Meramel. [lonoxenne meramnos B Ilepmoandeckon cUCTEME XHMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UYEK
aToMOB MeTayuioB. O0mme gusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIJIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHuii, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

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

OKCIEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUSI BELIECTB W MX IPEBPALLCHHI:
U3y4YeHUEe KOJUIEKIMH «MeTamuibl U CIUIaBbl», OOpa3loB HEMETAIOB, PEIICHUE
DKCIIEPUMEHTAILHBIX 3ajad4, HAaOMIOJeHWe W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IeJI0YeH, KAYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

Pacuétnrlie 3agaun.

Pacuérer maccel BemiecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacu€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIH OTHO
13 BEUIECTB UMEET IPUMECH.

XuMHSA U KM3Hb

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

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIHUIIAX  [POMBIILIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEHMIECTB M MATEPHUAIOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTtepuasbl, KOHCTPYKIHOHHBIE MAaTEpualbl, KpPACKH, CTEKJIO, KEepaMuKa,
MaTepualibl JJIsl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHUYECKUE U MUHEPAJIbHBIC
yaoO0peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HKCHOJIB30BAHUS JIEKAPCTBEHHBIX
pernaparoB, MpaBuia 0E30MaCHOTO KCIIOIB30BAHUS MPEMApaTOB OBITOBOM XUMUU
B IIOBCEIHEBHOW JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanmst  MeXINpeaMETHBIX  CBSI3eM MNpU  HM3yYeHUHW  OOmed U
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TIOHSATHUH, TaK W TIOHATHH, SBIISIOIIUXCS
CHUCTEMHBIMU JJISI OTIEIBHBIX IPEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIH (pakT, rumoresa, 3aKoH,
TEOpUsl, aHallM3, CHUHTE3, KiacCUPUKALMSA, MNEPUOAUYHOCTh, HAONIIOACHHUE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



dusuka: MaTepusi, JHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHME BEIIECTBA, (PM3MUYECKHE BEITUYMHBI U CIMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

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

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

TexHonorus: XuMuUYecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3AMCTBEHHOE ITPOU3BOJICTBO, IHIEBAs
IMPOMBINIUICHHOCTh,  (papMameBTUYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUaoOB,
AJNIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
00yJarmMMHUCI TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeMETHbIM W TOpeAMeTHbIM). HayuyHo-meToauyeckoi OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEIILHOCTHBIA MTOAXO.

B cooTrBeTrcTBUM C CHCTEMHO-NIEATENBHOCTHBIM TMOJXO0JIOM B CTPYKTYype
JMYHOCTHBIX PE3YyJIbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHMs BBIICICHBI CICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAOIIMMHUCS POCCUUCKONW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIETICHHIO;

HaJIM4KMe MOTUBALIUU K O0yUEHHUIO;

LeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HA OCHOBE
KJTIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUWU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATEIbHOCTH HEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMHU, MPUCYIIMMH 1I€TOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4KEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
I[N ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE PE3yJdbTAaThl OCBOCHHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U WaealaMd POCCHUUCKOTO TPaKIAHCKOTO O0OIIecTBa, MPUHATBIMH B OOIIECTBE
HOpMAaMH ¥  TPaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIUMH  MpOIEeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJarImxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
00ydJaronumxcs Mo peajn3aliy IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUSI 00YYaAIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAKEHUS K 3aKOHY W MPABOMOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXITMIHOCTHBIX
OTHOLIEHUHN B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TPU CO3JaHHUH
y4EOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M MO3HABATENIbHBIX 3a]a4, BBITOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH IOHMUMaThb M IPUHUMAThb MOTHUBBI, HAaMEPEHHUs, JIOTHKY H
apryMEHThI IPYIMX IPU aHAIU3E Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMHUU;

YBO)KEHUsI K IPOILECCY TBOPUECTBA B OOJACTH TEOPUU U INPAKTUYECKOTO
IPUMEHEHUS XHMMHHU, OCO3HAHMsI TOTO, YTO JOCTHUKEHMSI HAyKU €CThb pe3yJsIbTar
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  OKCHEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHUKOB;

UHTEpECa M I103HABATEIbHBIX MOTHUBOB B IIOJYYEHUU U IOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBBIX JTOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEACHHS;

CIIOCOOHOCTH OLICHUBATh CUTYAallUH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
NO3ULUI HPAaBCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUNA ITHX
HOCTYIKOB;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEH 310poBOro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmnro/ieHust TmpaBuil 0e30MacHOro OOpallleHHus C BEIECTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH,

NOHMMAHUA UEHHOCTH TPAaBWJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NOCIEACTBUM M HENPUATHS BPEAHBIX NMPUBBIUEK (YHNOTpeOIeHUs
aJIKOTr0JIsl, HAPKOTHKOB, KYpEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEI0BATEIbCKOM
NESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JPYrMX BHJAX
NESITENIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUU MPAKTUUECKUX 3a/ad
COLIMAJILHOW HAIPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);



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

YBaXEHUS K TPYLY, JIOASIM TPyJAa U pe3ysbTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIWBHUIYAJIbHOW TPAEKTOPUU
oOpazoBanus, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JIeCO00pPa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIJIE;

NOHMMAaHHUA TJI00AJBPHOTO XapaKTepa H3KOJOTHYECKUX MpPOoOJIeM, BIMSHUS
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSITHUE ITPUPOJTHON U COUUAIBHOW CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHXKCHUM XUMUU ISt
pELIEHHs BOIIPOCOB PAllMOHAIIBHOTO PUPOJOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
IPUPOJIHON cpeie, YMEHHs] MPOTHO3UPOBATH HEOIArONpPHUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJM4yusl Pa3BUTOrO 3KOJOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IOPAaKTHKE, CIOCOOHOCTH U YMEHHS AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUH
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON IPAKTHUKY;

NOHMMAaHUA CHeUM(UKH XUMUM KaK HayKd, OCO3HaHus e€ poid B
(GbOopMHpPOBAHUU PALMOHATIBLHOTO HAYYHOIO MBIILIEHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHusl 00 OKpyKaloleM MHUpE Kak O €IMHCTBE MPUPOJbI U YeJIOBEKa, B
NO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHWHd MpoOJeM COXPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHHM JJIS  COBPEMEHHOM
UMBWIN3ALMU: B €€ TIyMaHWCTHYECKONM HANPABICHHOCTH W BAXXHOM pOJM B
CO3JJaHUU HOBOW 0a3bl MaTEpUAIbLHON KYJIBTYPbI, PEIICHUU TJI00AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, NMUILIEBON U
HKOJIOTUYECKON ©O€30MacCHOCTH, B PA3BUTUU MEIUIMHBI, 0OECIEYCHHM YCIOBUMN
YCHEIIHOTO TPyAa U OSKOJOTUYECKH KOMGPOPTHOM KU3HU KaXKIOro 4YiEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBJICHUN OKPY)KAIOIIETr0 MUpa U
IPOUCXOASAIINX B HEM U3MEHEHUN, YMEHUS JIeJaTh 0OOCHOBAaHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCSI MJaHHBIX C LEJNbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCHOJIb30BaTh XHUMHUYECKHE 3HAHUSA IS
pelieHust npo6JieM B peabHbIX KU3HEHHBIX CUTYaIIUAX;

UHTEepeca K MO3HAHUIO U UCCIIEI0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUH 1O XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3MyHbIX cdepax mpodeccrnoHaNbHOMI
JESITEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeamera «XHMHs» Ha
YPOBHE cpeaHero o0I1iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble i1 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIONIUXCS
MEKTUCIUILIMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNEC
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(PUKY METOIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPTHs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbIA (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIICA0OBAaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecreunBaroIne dbopmupoBanue GyHKIIMOHAEHOM
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00yUaroIuXCs;
CIIOCOOHOCTH oOyuaromuxcs HCIIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIC y4COHBIC
JIEUCTBYS B IIO3HABATEIILHON U COLMAILHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4€eOHBIMU No3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpOBaThL  MPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTPUBAT;

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

MCIOJIB30BaTh IMPU OCBOCHWUU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPAaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIP30BAaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEPHHM I KIACCH(PUKAIMK BEHICCTB U
XUMUYECKUX PEAKLINN;

YCTAHABJIMBAaTh IPUYMHHO-CIEJACTBEHHBIC CBSI3U MEXIYy H3y4acMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKACHUSI (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIC) MOJIEITH, TPEOOPA30OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHWMHUYECKOU
peakiMy — MPU PElIEHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
IIPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMA.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IO3HAHUSI BEIIECTB U XUMHUYECKUX
peakuuii;

bopMyIMpOBaThH LIEJIM U 3a/1a4W UCCIIEI0BAHMS, UCIOIB30BATh MMOCTABIICHHBIE
U CaMOCTOSTEIHHO C(OPMYyIMpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSTEJNBHOIO IUIAHUPOBAaHUA W  IPOBEICHUS
YUYEHMUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mpoIriecca, CaMOCTOSITEIBHO IPOTHO3UPOBATH €ro  pe3yibTaT, (OpMyIHpPOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNUSA,
COCTaBJISATh 0OOCHOBaHHBIM OTYET O IPOJIEITAaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHOM
NESATEeILHOCTH, MPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3aJlady, MPUMEHEHUIO Pa3IuYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ nnopmanueii:

OPUEHTHUPOBAThCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsT JIUTEparypa XUMUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypchl HTEpHETa), aHamM3upOBaTh WH(POPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
IIPEJCTABIICHHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;



(GopMyIupOBaTh 3aMpOChl U MPUMEHATH PA3IUYHbIE METOJbI IIPU MOUCKE U
orbope wH(OpPMAIMK, HEOOXOAWMMOW JJIS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPENIETIEHHOTO TUIIA,

npuoOpeTaTh ONBIT HUCIOJIb30BaHUS HHPOPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO  (OpPMY  HIPEICTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJb30BaTh HAy4yHBIM s3bIK B KayecTBE CpeAcTBa IHpu padoTe ¢
XMMHUYECKON HMH(pOpMaALUEil: NPUMEHATh MEXIpeAMETHbIE ((pu3uueckue u
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpEeBUATYpbl, HOMEHKIATYPY;

UCIIONIb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMA KOMMYHUKATHUBHBIMH el CTBUAMM:

3aJ1aBaTh BONPOCHI 0 CYLIECTBY 00CYKJ1a€MOM TEMbI B XOJ€ Juajiora u/uim
JIUCKYCCUM,  BBICKa3blBaTh  HJEH, (OPMYJIHPOBATh CBOU  MPEMAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEJIOKEHHOMN 3a/1a4uu;

BBICTYIIaTh C TPE3CHTALMENl pe3yJIbTaTOB IO3HABATEIBHON JIEATEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHUKAMU MPU BBINOJIHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, IPAKTUYECKONH padOThI M0 HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peajn3alui Y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOIBI
o pe3yjbTaTaM MHPOBEAEHHBIX HCCIEIOBAHUM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1€ 00CYKJICHUSI 1 0OMEHa MHCHUSIMH.

OsgJ1aieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBIATh CBOIO I103HABATEIbHYIO
JeSTENIbHOCTD, OMpefenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJrOpuT™M ACUCTBHHA MpuU
BBIIIOJJTHEHUM Y4YE€OHBIX UM HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboee
3(p(EeKTUBHBIA CHOCOO MX pElIeHHs C YYETOM IIOJY4YEHMsI HOBBIX 3HAHHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHan3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XuUMUS»
OTPaXkKaloT:

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



opuponbl, B (HOPMHpPOBAHMM  MBIIUIEHUA H  KYJbTYpbl JHYHOCTH, €€
(GYHKIIMOHATBLHOW IPaMOTHOCTH, HEOOXOAUMOM IJIsl PEeIICHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAQJICHUE  CHCTEMOM  XMMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIMe MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBs3b, CTPYKTypHas (opMmyisa (pa3BépHyTas M COKpalll€HHas), MOJIb, MOJSpHas
Macca, MOJIApHBIH OOBEM, YIJIIEPOAHBIN CKelleT, (PyHKUMOHAIbHAs TIpyMIa,
paauKall, U30Mepusi, U30Mepbl, TOMOJOTMYECKUH psiJl, TOMOJIOIH, YIJI€BOJOPO/IbI,
KHACJIOPOX M a30TCOAEpIKALIMe COCIUHEHUS, MOHOMEp, IOJUMEDP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opraHuueckux BemecTB A. M. ByTinepoBa, 3aKOH COXpaHEHHUS] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XHMMHUHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeXallue B OCHOBE IOHUMAaHUS MPUYMHHOCTH W CHUCTEMHOCTHM XHMHYECKHUX
ABJICHUH, (AKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHUH H
0€30MacHOM HCIOJIb30BAaHWN BA)XHEUIIUX OPraHMYECKHUX BEIIECTB B OBITY U
IPAKTUYECKOH JEATEIbHOCTH YEJIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEpHblE NPU3HAKU IOHATH,
YCTaHABIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS MIPH
ONMCAHUM COCTaBa, CTPOCHMS U MPEBPALIEHUN OPraHUYECKUX COCUHEHU;

c(OpPMUPOBAHHOCTh YMEHMM HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY MJIs
COCTaBJICHUS] MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI)
(GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUM XHMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEINA MOJIEKYJ OPraHMYECKMX BELIECTB ISl WJUIFOCTPALMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpMUPOBAHHOCTh YMEHUH YCTAHABIIMBATH IMPUHAIJIEKHOCTh H3YUYEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOEHUI0 K ONPEACIIEHHOMY
KJaccy/Tpynmne CoeQUHEHUN (YIrJIeBOIOpOJbl, KHCIOPOJ U a30TCOAEpKallue
COEIMHEHMSI, BBICOKOMOJIEKYJIAPHBIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a Takxke NpUBOAWTH TPHBUAIbHBIC
Ha3BaHUS OTAEJBHBIX OPraHMYECKHUX BEUIECTB (STWIJIEH, IPOIUJIEH, AalETUIIEH,
ATWJIEHIJIMKONb, TJIMUEPHUH, (EeHOJ, QopMalbIerull, aueraibAerull, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCJIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OIPENEIATh BHJbI XUMHUYECKOH CBSI3M B
OpPraHMYECKUX COSAMHEHMSIX (OJMHAPHBIE U KPAaTHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITH TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. ByTiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3OBaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENCH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIWICH, arleTHJICH,
Oyramguen-1,3, merunOyragueH-1,3, OeH307, METaHO], ATAHOJ, STUJICHTJIUKOJb,
IJIMLEPUH, (PEHOJI, alleTalbJIerul, MypaBbUHAs U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHAsl KMCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSA3b MEX]y HUMU YPaBHEHHMSIMHU COOTBETCTBYIOIIMX XMMHUYECKUX pPEAKIUN ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboOTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NEpepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHU TMPOBOJUTH BBIYUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIM MPOIYKTA
peakuu 1O W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BIAQJE€Th CUCTEMON 3HaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUU TIPH M3yUYECHUH BEIIECTB U
XUMHUYECKUX SIBICHUN (HAOIOICHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl NPUHSTHS pELICHUU B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BElIeCTBAMU M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJTIOATH MTPaBUJIa MOJB30BAHUS XUMUYIECKON
nocyAod M J1abopaTopHBIM OOOpYyIOBaHMEM, a TakXKe MpaBujia OOpalIeHHs C
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIbITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIIOIHATH XUMHYECCKUI
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HATPEBaHUH, MOJTyUYCHHE
STWJIICHA W W3YYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUU OPTraHUYECKHX
BEIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LIBETHbIC PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BCIIECTBAMH H JTAOOPATOPHBIM OOOPYJIOBAaHUEM, WIPEICTABIATH PE3YyIbTATHI
XUMUYECKOTO SKCIEprMEeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIMpOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAJIM3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MacCOBOMU
uHdopmaruu, aTepHeT u apyrux);



chOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWIa  DKOJIOTHYECKHU
II€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KUBBIE OpPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMbica nokaszatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAlICHUsT HX BPEIHOIO BO3JEHCTBUS HA OpPraHU3M
YEJI0BEKa;

JUIst 00yYarouumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENBIX W CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XMMHYEeCKUX

bopmyiL.
11 KJIACC

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

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XHUMHYECKOM  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU
OpupoAbl, B (POPMUPOBAHUU MBIUUICHHS U  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHAJIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArallue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToIl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTANM aTOMOB, HOH, MOJEKYyJid, MOJIb, MOJIAPHBIA OOBEM,
BaJICHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAs CBS3b
(KOBaJIeHTHas, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsl PELIETKA,
TUANBl ~XUMHUYECKUX  PEAKUHUM, PacCTBOpP, DJIEKTPOJIUTBI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEb, CKOPOCTH
XUMHUYECKON peakUuHd, XUMUYECKOE PABHOBECHE); TEOPHUM M 3aKOHbBI (TEOpHUs
ANIEKTPOJIMTHYECKOM aucconManuu, nepuoguyeckur 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHHsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS M NMPEBPALICHUS YHEPTHUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHA S3BIK XHUMHH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM, (PAaKTOJIOrMUECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U OE30MMaCHOM HCIOJb30BaHNU BOKHEHIIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOH ESITEIbHOCTH YEJIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHABJIMBATh UX B3aWMOCBS3b, MCIOJbB30BaTh COOTBETCTBYIOLIME MOHATHS HPH
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M X IIPEBPAILCHHIA;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HOpMysl BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUM,
cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIBIM ras3, aMMHAK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XHUMHUYECKOU
CBA3M (KOBAJICHTHAs, NOHHAs, METAJUIMYECKasi, BOJAOPO/IHASA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHAasd,
MOHHAs!, METAJUTMYECKas), XapakTep Cpelibl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCIUHCHM;

c(hOpMUPOBAHHOCTh YMEHUHI yCTaHaBJIUBATh MPUHAJJIEAKHOCTh
HEOPraHUYECKUX BEIIECTB IO MX COCTaBy K OINpEeAeNEHHOMY KacCy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /J.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJieMeHTOB |—4 mnepuonoB Ilepuonnueckoil CcUCTEMBI
xumudeckux sneMeHtoB JI. M. MenneneeBa, UCHOJIb3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanu, «IHEPTreTHUYECKHUE YPOBHUY, OOBSCHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB U MX COCIUHEHUM
10 TIepruoIaM | rpyimaM lleppoanyeckon CUCTEMbI XUMUYECKHUX 31eMeHTOB /J[. M.
Menpeneena;

cOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEUIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYILIECTBOBAHUE TI'E€HETHUYECKOW CBA3M MEXKIY HEOPraHM4EeCKUMU
BEILIECTBAMH C MIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BELIECTB, TEILUIOBOMY
ahdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHUS DJIEMEHTOB, 00OpPaTHMOCTH
peaKIK, YYaCTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA Pa3IUYHBIX
THUIIOB, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIMii HOHHOTO 0OMEHa, y4nUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBIH COCTAaB pPAa3jIMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABAThH
OTBITHBIM MyTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHX
BEIIIECTB;

c(OPMUPOBAHHOCTh ~YMEHHMI  PacKpblBaTh CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKINNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peakuuu OT pa3iINyuHbIX (DAKTOPOB; XapaKTEP CMEIICHNU XUMUYECKOIO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIHETro Bo3aeicTBus (npuHuun Jle Hlatense);

c(OpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIJICHHOTO MOJyYEHUs CEpHOW KHUCIOTHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHLUIAX U
HKOJIOTUYECKUX MPOOIeMax XUMUUYECKOTO IPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAMUTH BBIYHMCICHHUS C MCIOJIb30BAHHEM
MOHSITUS «MaccoBas JOJisl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcC€ MM OOBEMY OJHOIO M3 YYACTBYIOLIUX B PEaKLMU
BELIECTB, TEIJIOBOIO 3((eKkTa peakuMu Ha OCHOBE 3aKOHOB COXPAaHEHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS YHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOATh MpaBMila MOIb30BAHUS XUMUUYECKON
nocyAol M J1abopaTOpHBIM OOOpYyIOBAaHMEM, a TaKKe IpaBuUia OOpalleHUs C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1a00OpaTOPHBIX
XMUMHUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBINOJHATH XHUMHUYECKUN
HKCIEPUMEHT (Pa3/IoKEeHHE MEPOKCHIa BOAOPOJa B NMPUCYTCTBHH KaTalln3aTopa,
ONpEeZICNICHUE CpeAbl PACTBOPOB BELIECTB C IOMOIIBIO  YHHBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTb XMMHUYECKOM pEaKlMH,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakluuu Ha cylbdar-, kapOoOHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 IO
temam «Metamis» U «HemeTtamnel») B COOTBETCTBHHM C MpaBUIAMH TEXHUKH
Oe3omacHOCTH IpHU OOpallleHUH C BELIECTBAMH U J1a0OpAaTOPHBIM 000pPYI0BaHUEM,
IOPEJICTaBIATh PE3YyJIbTaThl XUMHUYECKOIO OSKCIEpPUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX pPEAKIUl U (OPMYyIUPOBATH BHIBOJBI HAa OCHOBE
ATHUX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH AHAJIU3UPOBATH XUMHUYECKYIO
UHPOpMALIMIO, IOJYyYaeMyH0 M3 pa3HbIX MCTOYHHMKOB (CpPEICTBa MacCOBOU
KOMMYHHUKaIK, UHTEpHET U ApYyTUX);



chOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWIa  DKOJIOTHYECKHU
II€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3JI0POBbS M OKPYXKAKOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHBIIECHHUS WU
NpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yJaronuxcsi ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJIICHUI;

JUISL CIENbIX M CHAa0OBUASIIUX OOY4YalOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XMMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/e/ioB U TeM uudposbie
Ne ni/m P Konrtpoabnbsie IIpakTnueckue (pp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl
Paszgen 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XUMUM
[Ipenmer oprannueckont xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COCTMHEHUN A. 3 0 0 https://resh.edu.ru/subject/29/
M. bytneposa
Htoro no paszneny 3
Paszaea 2. YrieBoaopoabl
2.1 [IpenenbHble yrieBogOpOAbI — aJIKaAHbI 2 0 0 https://resh.edu.ru/subject/29/
H :
2.2 CHPEACTEHEIC YITICBOAOPOMBL: ATHEHEL, 6 0 1 https://resh.edu.ru/subject/29/
QKA UEHBbI, ATTKUHBI
2.3 ApomaTuieckue yriaeBoa0pOoabl 2 0 0 https://resh.edu.ru/subject/29/
IT
2.4 PHPOZIHEIE HCTORHHKH YIICBONOPOAOE M 3 1 0 https://resh.edu.ru/subject/29/
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:xamnue opranniecKkue coeuHeHNs!
3.1 Cnuptel. Denon 3 0 0 https://resh.edu.ru/subject/29/
A . Kap06 .
3.2 HRACTHARL TRAPOOHOBHIC KHGHOTH 7 0 1 https://resh.edu.ru/subject/29/
Crnoxuble 3¢upbl
33 VYrneBoanl 3 2 0 https://resh.edu.ru/subject/29/




Hroro no pasneny 13
Pa3znen 4. A3oTcoaepskaniue opranHnyeckre coeJuHEeHUst

4.1 AmuHBI. AMUHOKHUCIIOTHI. benku 3 https://resh.edu.ru/subject/29/
Hroro no pazneny 3
Paspnen 5. BeicokoMoJIeKy I pHbIE COeIHHEHUSA

5.1 Ilnactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/subject/29/
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaunmeHnoBanue pa3ieoB U TeM uudpoBLIe
Ne n/mt P Kontpoabubie IlpakTuueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchbl
Paszgea 1. Teoperuueckue 0CHOBbBI XUMUH
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u [lepuoanueckas cucreMa XUMHYECKUX 3 0 0 https://resh.edu.ru/subject/29/
snemenToB 1. Y. MenaeneeBa
C .M
1.2 Tpoeuue semectsa. Muoroobpasue 4 0 0 https://resh.edu.ru/subject/29/
BEIIIECTB
1.3 XUMHUYECKUE PEaKIuu 6 1 1 https://resh.edu.ru/subject/29/
Hroro no pazneny 13 https://resh.edu.ru/subject/29/
Paznen 2. Heoprannueckasi XuMus
2.1 Mertamisl 0 1 https://resh.edu.ru/subject/29/
2.2 HemeTamner 1 https://resh.edu.ru/subject/29/
C
2.3 BASH HEOPTARMHCCIIX 1 OPTaHiTIeCiHX 2 0 0 https://resh.edu.ru/subject/29/
BEIIECTB
Hroro no pazneny 17 https://resh.edu.ru/subject/29/
Pasznea 3. Xumusd u :Knu3HbL
3.1 XuMHA U )KU3Hb 4 0 0 https://resh.edu.ru/subject/29/
Hroro no pasaeny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 3







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bceero u3yuyeHuss oOpa3oBaTesibHbIE
padoTshI padoThI
pecypchl

[IpenmeTt opraHnyecko XuMuu, e€

1 BO3HHUKHOBEHHUE, Pa3BUTHE U 1 0 0 https://resh.edu.ru/subject/29/
3HauYEHUE
Teopust cTpoeHHsI OpraHUUYEeCKUX

2 coeguHennit A. M. byrnepona, eé 1 0 0 https://resh.edu.ru/subject/29/
OCHOBHBIE MOJIOKEHUS
[Ipencrasnenue o kaaccuukanuu
OpPraHUYECKUX BEILECTB.

3 Homenkiarypa (cucremarudeckas) u 1 0 0 https://resh.edu.ru/subject/29/
TpUBHUAJIbHBIC HA3BAHUS
OpPraHUYECKUX BEILIECTB
AJKaHBI: COCTaB U CTPOCHHUE, .

4 N P 1 0 0 https://resh.edu.ru/subject/29/
TOMOJIOTHYECKUHN PsijT
Meran u 3TaH — npocTenire .

5 P 1 0 0 https://resh.edu.ru/subject/29/
MPEACTaBUTENH AJIKAHOB
AJKEHBI: COCTaB M CTPOCHHE, .

6 . P 1 0 0 https://resh.edu.ru/subject/29/
CBOICTBa
OTUJICH U IPOMUICH — TPOCTeHIIme .

7 P P 1 0 0 https://resh.edu.ru/subject/29/
MIPEICTaBUTENH aJIKEHOB
ITpaxTrueckas pabora Ne 1. )

8 P P 1 0 1 https://resh.edu.ru/subject/29/
«IlomydeHue dTUIIEHA U U3YYCHUE




€r0 CBOICTB»

Ankanuensl. byranuen-1,3 u
metunoyranuen-1,3. [lonyuenue
CUHTETUUYECKOTO KayuyKa 1 pE3UHbI

https://resh.edu.ru/subject/29/

10

AJIKMHEIL: COCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKHH PS/I.
ALIETUIIEH — MPOCTEUIIHI
HpeﬂCTaBHTeHBaﬂKHHOB

https://resh.edu.ru/subject/29/

11

Brruucnenus mo ypaBHEHUIO
XUMHYECKON peaKiuu

https://resh.edu.ru/subject/29/

12

ApeHbl: OEH30J1 M TOTYOJI.
TOKCHYHOCTB apEHOB

https://resh.edu.ru/subject/29/

13

['eneTnveckas CBS3b yriaeBOAOPOIOB,
MPUHAUISKAIUX K PA3TUYHBIM
KJjlaccaMm

https://resh.edu.ru/subject/29/

14

[IpupoaHbie UCTOYHUKHT
YIIIEBOAOPOAOB: TIPUPOIHBIN ra3 u
MONyTHBIC He(TSHBIC Ta3bl, HEPTH U
MPOAYKTHI €€ mepepaboTKH

https://resh.edu.ru/subject/29/

15

[ToBTOpEeHME M 0000IIIEHNE TEMBI
"Yraesogopobr"

https://resh.edu.ru/subject/29/

16

KonrtponsHas padota no pazaeny
«YTII€BOIOPOABD)

https://resh.edu.ru/subject/29/

17

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METAHOJI U 3TaHoJI. Bonoponnas
CBs3b

https://resh.edu.ru/subject/29/

18

MHOroaToMHbIE CITUPTHI:
STWJICHIJIMKOJb U TIIULEPUH

https://resh.edu.ru/subject/29/




19

DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢bu3nyeckrue 1 XUMHUYECKHE
CBOMCTBA, IPUMEHEHUE

https://resh.edu.ru/subject/29/

20

Anpaerunsl: GopMambaeTU U
areTainpaerng. Auerod

https://resh.edu.ru/subject/29/

21

OAHOOCHOBHBIE NpEAETbHbIC
KapOOHOBBIE KUCIOTHI: MypaBbUHAs U

yKCYCHasi

https://resh.edu.ru/subject/29/

22

[TpakTrueckas padota Ne 2.
«CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI»

https://resh.edu.ru/subject/29/

23

CTeapI/IHOBaSI H OJICMHOBAs KHUCJIOTHI,
KaK MPEICTABUTEH BBICIITHX
KapOOHOBBIX KHCIIOT

https://resh.edu.ru/subject/29/

24

Mpb1a KaK COJIM BBICIIHX
KapOOHOBBIX KHCIIOT, X MOIOIIEE
ercTBUe

https://resh.edu.ru/subject/29/

25

CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ uaponus
CJIO’KHBIX 3(pHpoB

https://resh.edu.ru/subject/29/

26

Xupsr: runponus, npuMeHeHune,
Ouosornyeckasi pojb KHUPOB

https://resh.edu.ru/subject/29/

27

VYTneBoabl: COCTaB, KiacCH(PUKAIHSI.
Baxnelive npencraBuTeNu:
TII0K032a, PpyKTO3a, caxaposa

https://resh.edu.ru/subject/29/

28

Kpaxman u nemitonosa kak
MIPUPOJHBIE TTOJITUMEPDI

https://resh.edu.ru/subject/29/

29

KontponbHas paboTa mo pasaeny

https://resh.edu.ru/subject/29/




«Kucnopoaconepxaiiue
OpPraHUYECKUE COECTUHEHUSY/
Bcepoccuiickas nmpoBepouHas padboTa

30

OOm1ast xapaKTepUCTHKA
a30TCOACPIKAIIUX OPTaHUYECKUX
coeauHenuii / Beepoccuiickas
mpoBepoyHas pabora

https://resh.edu.ru/subject/29/

31

AMUHBI: METHJIAMHWH U aHUJINH

https://resh.edu.ru/subject/29/

32

AMUHOKHUCIIOTHI Kak aM(QOTepHbIE
OpraHMYecKHe COeTUHEHUS, UX
ouosnorudeckoe 3Hadenue. [lentuapr.
benku kak npupoiHbIe
BBICOKOMOJICKYJIAPHBIC COCAUHCHU A

https://resh.edu.ru/subject/29/

33

OCHOBHBIC TTOHSTHUS XUMHU
BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/II\/’I

https://resh.edu.ru/subject/29/

34

OCHOBHBIE METO/BI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
IInacTmaccel, Kay4ykH, BOJTOKHA

https://resh.edu.ru/subject/29/

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTposabHbie
padoTsbI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypcsbl

XUMHUYECKUH 3J1eMEHT. ATOM.
DOnekTpoHHass KOH(PHUTypaIus aTOMOB

https://resh.edu.ru/subject/29/

[Tepuoanueckuii 3aKOH 1
[lepnonnueckas cucteMa XUMUYECKHAX
anemenToB JI. . MenneneeBa, ux
CBSI3b C COBPEMEHHOW TeOpUeH
CTPOEHHUSI ATOMOB

https://resh.edu.ru/subject/29/

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U UX
COEMHEHUII 110 TPYIIIaM U TePUOIaM.
3HaueHue NepruoIUYECKOro 3aKoHa 1
CHCTEMBI XUMHUYECKHX d1eMeHTOB [[. 1.
MeHeneeBa B pa3BUTUU HAYKU

https://resh.edu.ru/subject/29/

Crtpoenue BelecTBa. XUMUYECKast
CBSI3b, €€ BUJIBI; MEXaHU3MBI
00pa3oBaHMs KOBAJIEHTHOM CBSI3H.
Bonopoanas cBsizb

https://resh.edu.ru/subject/29/

BanenTHoCTb.
DJIEKTPOOTPULIATENBHOCTE. CTENEHb
okucneHus. Bemectsa MOJIEKyISIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOCHHUS

https://resh.edu.ru/subject/29/

Ilonstue o AUCTICPCHBIX CUCTCMAX.
HUctunasie n KOJUIOWAHBIE paCTBOPBLI.

https://resh.edu.ru/subject/29/




MaccoBast 107151 BEIIecTBa B pacTBOpe

Krnaccudukanus u HoMeHKIIaTypa
HEOPraHUYECKUX COCIUHEHUN.
I'enernueckas CBsI3b HEOPraHUYECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

https://resh.edu.ru/subject/29/

Knaccudukamnms XuMruaeckux peakiuit
B HEOPraHMYECKON U OPraHNYECKOM
XUMHUHU. 3aKOH COXpaHeHI/IH MacCChI
BEILIECTB; 3aKOH COXPAaHEHUS U
IIpEBpallEeHus SHEPTUHU IIPU
XUMHUYCCKUX peaKuHst

https://resh.edu.ru/subject/29/

CxkopocTts peakiuu. O6paTumbie
peakuuu. XMMHUYECKOE PABHOBECUE

https://resh.edu.ru/subject/29/

10

[Tpaktrueckas padorta Ne 1. «Bnusiaue
pa3anyYHbIX ()aKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIun»

https://resh.edu.ru/subject/29/

11

DNEKTPOIUTHYECKAS UCCOITUAITHSI.
[ToHsATHE O BOJOPOTHOM TTOKA3aTee
(pH) pacTtBopa. Peakiiun nonHoro
oOMeHa. ['maponn3 opraHudecKux u
HEOPTraHUYECKUX BEUICCTB

https://resh.edu.ru/subject/29/

12

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC
peakmun. [ToHsTHE 00 DIIEKTpOIH3E
pacIyIaBoB U paCTBOPOB COJIEH

https://resh.edu.ru/subject/29/

13

KonrponsHas pabota no pasaeny
«TeopeTquCIme OCHOBBI XUMHUN))

https://resh.edu.ru/subject/29/

14

Mertannsl, UX IMOJIOKESHHUE B
[Tepuoauueckoil cucreMe XUMUYECKUX

https://resh.edu.ru/subject/29/




anemeHToB /1. . Meneneena u
0COOEHHOCTH CTPOEHHS aTOMOB.
OO6mme puznueckre CBOMCTBA
METAJIJI0B

15

CrnnaBel METaJIOB.
DNEKTPOXUMHUYECKUN Psiji HAIPSDKEHUN
METAJIJIOB

https://resh.edu.ru/subject/29/

16

XUMHUYECKHE CBOMCTBA BaXKHEUIIINX
METAJIOB (HATPHA, KalTui, KaJIbIIUH,
MarHui, aIIOMUHUN) U UX COCTMHEHUMN

https://resh.edu.ru/subject/29/

17

XHUMUYECKUE CBOMCTBA XpOMa, MEIU U
HUX COEIUHEHNN

https://resh.edu.ru/subject/29/

18

XUMU4YecKre CBOMCTBA MIUHKA, JKeJie3a
U UX COCOUHEHUN

https://resh.edu.ru/subject/29/

19

[TpakTuyeckas padora Ne 2. "Perenue
HKCIEPUMEHTAIBHBIX 33124 110 TEME
«MeTtannen»"

https://resh.edu.ru/subject/29/

20

Hewmeranibl, ux mojoxxeHue B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemeHTOB /1. . Menaeneena u
0COOEHHOCTH CTPOCHHSI aTOMOB

https://resh.edu.ru/subject/29/

21

®u3nYeCcKre CBOMCTBA HEMETAILIIOB.
ANnotponus HeMEeTaUIoB (Ha IpuMepe
KHCIIOpo/ia, cephl, hocdopa u
yriaepoaa)

https://resh.edu.ru/subject/29/

22

XUMUYEeCKHEe CBOMCTBA rajoreHOB,
CEphI U UX COCTMHEHUI

https://resh.edu.ru/subject/29/

23

XHUMHUYECKHE CBOMCTBA a30Ta,

https://resh.edu.ru/subject/29/




dbocdopa 1 UX CoeTMHEHHIA

24

XHWUMHUYECKUE CBOMCTBA YIJIEpOJa,
KPEMHUS U UX COCTUHEHUN

https://resh.edu.ru/subject/29/

25

[IpumeHeHne BaXKHEUIINX HEMETAIIIIOB
U UX COCOUHEHUN

https://resh.edu.ru/subject/29/

26

O00011eHE U CUCTEMATH3AIHUS
3HaHUH 110 Teme «HeMeTanab.
Brrunciienus mo ypaBHEHHUSIM
XUMHYECKUX PEaKIui U
TEPMOXUMHUYECKUE PACUETHI

https://resh.edu.ru/subject/29/

27

[TpakTuyeckas padora Ne 3. «Pemienue
HKCHEPUMEHTAIBHBIX 33124 110 TEME
"Hemerasl"»

https://resh.edu.ru/subject/29/

28

KonrtponsHast pabota o Temam
«Metamael» u «Hemeramisly

https://resh.edu.ru/subject/29/

29

Heopranmueckue u opraHndecKue
KHCI0THL. Heopranndeckue u
OpTraHUYeCKHUEe OCHOBAHUS

https://resh.edu.ru/subject/29/

30

AMpoTepHbIE HEOPraHUYECKHE U
OpPraHMYECKHE COCTUHEHHUS.
['eHeTnyeckas cBA3b HEOPTraHUIECKUX
Y OPTaHUYECKUX BEIIECTB

https://resh.edu.ru/subject/29/

31

Pons xumuu B O6€CH€‘-I€HI/II/I
AKOJIOTUYECKOM, SJHEPreTUUECKON 1
MUIIeBON 6€30MacHOCTH, Pa3BUTHUHI
MEIUIHBI

https://resh.edu.ru/subject/29/

32

[IpencraBnenus 00 0OIMMX HAYYHBIX
MPUHIUIAX POMBIIUIEHHOTO

https://resh.edu.ru/subject/29/




MOJIYYCHU A BaXXHEHIITUX BCIICCTB

UYenoBek B MUpE BEIIECTB U

33 1 https://resh.edu.ru/subject/29/
MaTepuaioB
34 XUMUA U 300pOBbE YEIOBEKA 1 https://resh.edu.ru/subject/29/
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON IPOI'PAMMBbBI

10 KIIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJabTAThl 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPpaMMbl CpeHero 001ero odpa3oBanus

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHH

1.1

CdopmupoBaHHOCTh TPEACTABICHUN O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOM KapTUHbBl MHUpPa, POJM XUMUHU B [O3HAHHHU
SBJIIGHUH TpUPONbI, B (OPMHUPOBAHUU MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
pelleHrsT TPAKTHYECKUX 3alad W OIKOJOTHYeCKH OO0OOCHOBAHHOTO

OTHOILEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpene

1.2

Bnanenune cucremMoil XUMHUYECKUMX 3HAHUM, KOTOpas BKJIOYACT:
OCHOBOIIOJIATratoIne MOHSATHUSA (monekyna, BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpHBIA OO0BEM, YIIEpOAHBIN CKEJeT,
GyHKIIMOHANBHAS ~ TpyMNa,  paadKal,  H30MepHsi,  H30MEpHI,
TOMOJIOTUYECKUM psll, TOMOJIOTH, YIJIEBOAOPOAbL, KHUCIOPOIA- H
a30TcojiepKalllie COEAUHEHMs, OMOJIOTMYECKH AaKTUBHBIE BEIIECTBA
(YyrmeBonpl, KUpBI, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUsS); TEOPUU M 3aKOHBI (TeopHs
XMMHUYECKOIO CTPOEHMsI opraHudeckux BemiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUH, (PaKTOIOTHYECKUE
CBEICHHMS O CBOWMCTBAaX, COCTaBe, TONyYeHUH U Oe30MacHOM
WCIONBb30BAHUM BAKHEHIIMX HEOPraHMYECKUX M  OPraHUYEeCKUX

BCIIICCTB B 6I)ITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.3

ChopMupOBaHHOCTh YMEHHMH BBISBISATH XapaKTEpPHBIC TMPHU3HAKU
IOHATHM,  yCTaHaBIMBaThb  HMX  B3aUMOCBS3b,  HCIIONb30BaTh
COOTBETCTBYIOIIME TOHATHSA IIPM OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALLIECHUN OPTraHUYECKUX COCAUHEHUIN

1.4

c(OPMUPOBAHHOCTh YMEHHMM HCIOIb30BaTh XMMHUUYECKYI0 CHMBOJIMKY
JUISL COCTaBIIGHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
cokpaméHHor) (opMya OpraHMYECKUX BEUIECTB W  YPaBHEHHIA
XUMHUYECKHUX PEAKIIM, U3rOTABINBATh MOJIEIN MOJIEKYJI OPTaHUYECKUX
BELIECTB JJI1 WUIFOCTPALMM HUX XUMUYECKOI'O M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMUpOBaHHOCTH ~ YMEHHMH  yCTaHaBIMBaTh  NPUHAJIEKHOCTD
HU3YUCHHBIX OpPTraHUYCCKUX BCIICCTB IIO HMX COCTaBy U CTPOCHHUIO K
ompenenéHHOMY Kiaccy (TpyIme) COeAMHEHWH  (YIJIeBOIOPOIBI,
KHCJIOPOA W a30TCOACpIKAIINE COCAMHEHUS, BBICOKOMOJICKYIISIPHBIE
COG,Z[I/IHGHI/I}I), JaBaThb UM Ha3BaHUA 10 CHUCTEMaTHUYCCKOU

HomeHknarype (IUPAC)

1.5

CdopmupoBaHHOCTE YMEHHUS ONPEACISATh BUABI XUMUYECKOW CBSI3H B

OpPraHUYECKUX COSAMHECHUSX (OJMHAPHBIC U KPATHBIC)

1.6

ChopMupOBaHHOCTH ~ yMEHHUS MPHUMEHATH: TOJOXKEHHUS  TEOPUH
CTpOeHHUsI opraHuveckux BemiecTB A.M. ByrnepoBa mis oObsicHEHUS
3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOEHHUS; 3aKOH

COXPAaHCHUS MACChI BCUICCTB

YrieBoaopobl. Kucnopoaconepxariue u a30TCOJIepKaIne

OpraHn4CCKUC COCAUHCHUS. BBICOKOMO.HGKy.H}IpHBIG COCIMHCHUA

2.1

ChopmupoBaHHOCTh yMEHUW TPUBOAWTH TPHUBHAIBHBIC HA3BAHUS
OTJICNbHBIX OPTraHMYECKHX BEIISCTB (ITUJICH, MPOIWICH, AalleTHUJICH,
ATUJICHTJIMKOJb, TJIMIEPUH, (EeHod, GOopMalbIerua, ameTalbIerul,
MypaBbUHas KHCIIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCJIOTAa,
CTeapuHOBAsl KHUCJIOTA, TJIIOK03a, (PYKTO3a, KpaxMmal, IeJUTI003a,

TJTUITHH)

2.2

ChopmupoBaHHOCTE YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bH3I/I‘IeCKI/Ie U XUMHYCCKHUC CBOﬁCTBa THUIINYHBIX HpeHCTaBHTeHeﬁ
pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STHIICH,
MpOMWICH, areTuieH, Oyraawen-1,3, MmerunOyramuen-1,3, OeH301,
METaHOJ, ITAHOJ, STUJICHIINKOIb, TJIHIEPUH, (EHON, aleTaabIeTu],
MypaBbHHAsE W YKCYCHasi KHCIOTBHI, TJIOKO3a, Kpaxmal, IeJUTI0J03a,

AMUHOYKCYCHAs KHCIIOTA)

23

ChopMupOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH T'€HETUYECKYIO CBSI3b
MEXIYy  TUIWYHBIMU  IPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEIECTB YPAaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUUECKUX

PEaKIHii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpPMYIT

24

CdhopMupoBaHHOCTB yMeHUs XapaKTepU30BaTh HUCTOYHUKHU
YIIEBOAOPOAHOTO CHIPbs (HEPTh, MPUPOIHBIN T'a3, Yroib), CIOCOOBI UX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOJTYKTOB MepepadoTKu

XUMUS U )KU3Hb. PacuéTel

3.1

CdopMuUpOBaHHOCTH YMEHHI BIIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX

MCTOAax HAYYHOI'O IMO3HAaHUs, UCIIOJIB3YEMBIX B XMMUU IIPU U3YUCHUU




BEIIECTB W XHMMHYECKUX SBICHUN (HaONIOJeHUE, W3MEpEHHUeE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BATh CHUCTEMHbBIE
XUMUYECKHE 3HAaHWUS I NPUHATHS pENIeHUH B  KOHKPETHBIX

KN3HCHHBIX CUTYallUAX, CBA3AHHBIX C BEIIECTBAMUA U UX ITPUMCHCHHUEM

3.2

ChopMupoBaHHOCTh YMEHHU COONIONATh IpaBHJA IIOJB30BAHUS
XUMUYECKOH TIOCYOM | J1abOpaTOpHBIM OOOPYIOBAaHHEM, a TaKXKe
npaBuia oOpaleHus ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKLUSAMHU

110 BBIIIOJTHCHHIO na60paT0prlx XUMHUYCCKUX OIIBITOB

33

CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH W BBIMOJHITh XUMHYECKHIMA
AKCHEPUMEHT (TIPEBPAICHHSI OPTaHMYECKUX BEIIECTB NIPU HATPEBAHMUH,
MOJTyYCHHE STUJICHA W M3yYCHHE €T0 CBOWCTB, KAUECTBEHHBIC PEaKIIUU
OpraHn4YCeCKUX BCHICCTB, ACHATypalud 6€HKOB Ipnu HarpeBaHuu,
IBCTHLIC PCAKIIMN 6GHKOB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0€30macHOCTH TIpH OOpaIlleHWHd C BEIIECTBAMH U JIAOOpaTOPHBIM
000pyI0BaHUEM; MIPEIICTABIISATh pe3yabTaThI XHUMHYECKOTO
SKCHepUMEHTa B (OpMe 3alucu YpaBHEHHH COOTBETCTBYIOIIMX

peakiuii 1 GopMyIMPOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB

34

CdopmupoBaHHOCTH YMEHUI MTPOBOAUTH BBIYUCIICHUS 110 XUMHUECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJYKTA PEeaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO

13 UCXOHBIX BEIIECTB WU MPOYKTOB PEAKITHN)

3.5

CdopmMupoBaHHOCTH YMEHHI KPUTHYECKH AQHAJIU3UPOBATH
XUMHAYECKYI0 HMH(OpMAINIo, TMOJIYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB

(cpenctBa MaccoBoit nuaopmaruu, cetb IHTepHET U 1pyrue)

3.6

ChopmupoBaHHOCTE yMEHMI COOMIONATh MpaBUIA IKOJIOTHYECKH
1[e1eco00pa3HOro TOBENEHUS B OBITY M TPYIOBOU AESITETHHOCTH B
LEJIAX COXPaHEHHUsI CBOErO 3J0pPOBbS M OKPYKAIOWIECH MPUPOTHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha YKUBbIE OPTaHU3MBI
onpeeaEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsl CMBICT MOKa3aTess
I[MAK (upenenbHO AOMYCTUMON  KOHIICHTpPAIMH), TMOSCHATH Ha
npuMepax crnocoObl YMEHBIIEHHsS W TNPEAOTBpAIllEHUs WX BPEIHOTO

BOSI[CI\/'ICTBI/ISI Ha OpraHusM 4<€JIOBCKa

11 KJTACC

Kon
NpoBepPsieMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrpaMMbl CpeiHero 001ero od0pa3oBaHus




pe3yjabTara

1

TGOPGTI/I‘IGCKI/IG OCHOBBI XUMHH

1.1

Brmagenne cuctemMoill XMMUYECKMX 3HAHWW, KOTOpas BKIJIFOYAET:
OCHOBOIIOJIATAIONIME  MOHATUS  (XUMHUYECKUH  3JIEMEHT,  aToM,
AIIEKTPOHHAsI 000JI0UKa aTOMa, S-, p-, d-dIIEKTPOHHBIE OPOUTAITU AaTOMOB,
HWOH, MOJIEKYJa, BAJEHTHOCTb, AJIEKTPOOTPULATENBHOCTh, CTEICHb
OKHUCIJICHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYECKas pemérka, TUIBl XUMHYECKUX peaklui
(OKHCITUTENIbHO-BOCCTAHOBUTENIbHBIE, 3K30- W SHAOTEPMUYECKUE,
peakiuu HOHHOTO OOMEHA), PacTBOp, SJIEKTPOIUTHI, HEIIEKTPOJIHTEHI,
ANEKTPOJINTUYECKAsT ~ JUCCOLMALMsSA, OKHCIHUTEIb, BOCCTAHOBUTEID,
CKOpPOCTh XMMUYECKON pEaKlUH, XMMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsl SJIEKTPOJUTHYECKOM aucconuanuu, Ilepuoauueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH SI3bIK XUMHHU, (PaKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYy4YeHMH U O€30MacHOM HCIOJIb30BAaHUM BaKHEUIIMX
HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOH JAEATENbHOCTU

YCJIOBCKaA

1.2

ChopMupOBaHHOCTh YMEHHUH BBIABIATH XapakTepHbIE TNPHU3HAKU U
B3aMMOCBA3b M3YyYCHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
MOHATHS IPU ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEIIECTB U UX IPEBpAIICHUH; BBIABIATH B3aMMOCBI3b XUMHUYECKHX
3HaHUHN c MIOHATUAMU 51 IIPEACTABICHUAMU IpYrux

CCTCCTBCHHOHAYYHBIX IIPEIMETOB

1.3

Brnanenue OCHOBHBIMH METOJaMH HAy4YHOTO TIIO3HAHUS BEIIECTB U
XUMHUYECKUX sABJIEHUN (HaOmoqeHue, W3MEpEeHue, HKCIEPUMEHT,

MOJICIIUPOBAHNE)

1.4

ChopmupoBaHHOCTh yYMEHUH ONPEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHMHMUYECKUX JIIEMEHTOB B COEIUHEHUSIX PA3JIMYHOIO
cocTaBa, BHJl XHMHUYECKOW  CBSi3M  (KOBaJieHTHas,  WOHHAafi,
MeTaJlJIN4ecKasi, BOAOPOJHAs) B COCAUHEHUSAX, TUI KPUCTAILITHYECKON
PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAs, MOJIEKYJIApHasi, HOHHas,

MeTaJIJIN4ECcKast)

1.5

CdopmupoBaHHOCTh YMEHUU OMpEAENATh XapakTep Cpellbl B BOIHBIX

pacTBOpax HEOPraHUUECKUX COCAUHEHUN

1.6

ChopMupOBaHHOCTH ~ YMEHHMS  KJIACCU(HUIMPOBATH  XMMUYECKHE
peakuuu Mo pas3InYHbIM MPU3HAKAM (YHMCIy U COCTAaBY PEArupyroLuX

BEIIECTB, TEIUIOBOMY J(deKkTy peakiuu, HU3MEHEHUIO CTerneHen




OKHCIICHHS ~ JJIEMEHTOB,  OOpaTUMOCTH  pEaKIHH,  y4acTHUIO

KaTajan3aropa)

1.7

ChopMUpOBaHHOCTH ~YMEHHMH  COCTaBIATH YpPaBHEHUS  PEAKIMA
pPa3JIMYHBIX THUIIOB, IIOJHBIE M COKpAUICHHBIE YPABHEHUs pPEaKLMUH
MOHHOTO0 OOMEHA, YUUTHIBAsl YCJIOBUS, IPH KOTOPBIX ITH PEaKLUH HIyT

IO KOHIIA

1.8

CdopmupoBaHHOCTh YMEHUIN MPOBOJIUTH PEAKILUU, MOATBEPIKIAIOIINE
KaueCTBEHHBIM COCTAaB  pPA3JIMYHBIX HEOPraHWYECKUX  BEILECTB,
pacrno3HaBaTh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIUE B BOJIHBIX

pacTBOpax HEOPTaHUYECKHUX BEIECTB

1.9

CchopMupOBaHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIX peakuui IIOCPEICTBOM COCTaBJICHUSA

AJIEKTPOHHOTO OajaHca 3TUX PEaKIHi

1.10

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTb CKOPOCTH

XUMHAYECKON peakiuy OT Pa3InYHbIX (PaKTOPOB

1.11

ChopMHUpOBAaHHOCT, YMEHUW  OOBICHATH  XapakTep CMEHICHUS
XUMHUYCCKOI'O0 paBHOBCCHUA B 3aBUCMMOCTHU OT BHCIIHCTO BO3I[€I‘/JICTBI/I}I

(npunuun Jle [larense)

OOm1ast 1 HeOpraHUYecKasi XUMHS

2.1

CchopMupoBaHHOCTH yMEHHI packpbiBaTh cMbich [lepuonndeckoro
3aK0Ha JA.N. Meunneneena U JEMOHCTPUPOBATH ero

CUCTEeMATHU3UPYIOIIYI0,  OOBACHUTEIbHYIO M  MPOTHOCTHYECKYIO

byHKITIN

2.2

CopMHUpOBaHHOCTH YMEHHUM XapaKTEPU30BaTh FJICKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »3JeMeHTOB 1-4 mnepuonoB Ilepuogunueckoit
cucTemMbl xuMuueckux diemeHToB J[.MI. MeHneneeBa, HCHONIb3Ys
MOHATUSA «S-, p-, d-dTEKTPOHHBIE OpPOUTATNY, <«OHEPIETHUYCCKUE
YPOBHHM»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMHUYECKUX AJIIEMEHTOB M MX COEAMHEHUHN MO MepuojamM U rpymnmnam

[Tepuoanueckoit cucremsl xumMuieckux 3aeMeHToB .M. Menneneesa
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CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
MOJTBEPXK/IATh  CYIIECTBOBAHME  TECHETHYECKOW  CBSI3U  MEXIY
HEOPTraHWYECKUMU  BEUIECTBAMH  C  [OMOIIBI0  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ
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ChopMupOBaHHOCTH ~ YMEHMH  YCTAHABIMBAaTh  MPUHAICKHOCTD

HEOPraHWYECKUX BEUIECTB IO UX COCTaBY K OIPEAEIEHHOMY KIIAcCy




(rpymnme) coenMHEHui (MpOCThIE BELIECTBA — METAJUIBI U HEMETAILIBI,

OKCH/[Ibl, OCHOBAHUSI, KUCJIOTHI, aM(QOTEPHBIEC TUPOKCHU/IbI, COIIH)

2.5

CdhopmupoBaHHOCTh YMEHHI HCIOJIB30BaTh XUMUYECKYIO CHMBOJIUKY
JUIS  COCTaBlieHUsT (OpMyN BEIIECTB W YpPaBHEHUH XUMHUYECKHX
peaknuii, cuctematndeckyto HoMeHKIaTypy (IUPAC) u TpuBuaibHbIC
Ha3BaHUSA OTJACJIBHBIX HEOPraHMYECKHX BEIECTB (yrapHblii ras,
YIJIEKACIIBIA Ta3, aMMHWaK, raméHas H3BECTb, Heram€Has HW3BECTb,

MUTHEBAs COJIA, MTUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTE yYMEHUU XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX KIIACCOB,
MOJTBEPXK/IAaTh  CYIIECTBOBAHMEC TEHETHYECKOW  CBSI3U  MEXIY
HEOPTraHWYECKUMH  BEUIECTBAMH  C  [OMOIIBIO  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

CchopMupoBaHHOCTh YMEHUHN TUIAHUPOBATH U BBHIIOJIHATH XUMUYECKUNA
HKCHEPUMEHT (pa3oKeHUEe IMEepPOKCHAa BOJAOPOJa B TMPUCYTCTBUU
KaTajn3aTopa, ONpeesIeHHe CPebl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIbHOTO HWHIMKATOpa, BIMSHHUE pPAa3MYHBIX (AKTOpOB Ha
CKOPOCTh ~XHMHYECKOH peakiuH, peakuud HOHHOro oOMeHa,
KayeCTBEHHBIC PEaKLUU Ha Cynb(]ar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, pEIICHHE JKCIIEPUMEHTAIBHBIX 33734 [0 TeMaM
«Metamie» u «Hemeramib») B COOTBETCTBHM C MPAaBMIIAMH TEXHUKH
0€30macHOCTH TpH OOpaIIeHUH C BEIIeCTBAMH M JIaOOPAaTOPHBIM
OGOpyZ[OBaHI/IeM; npCACTaBIATh PE3YIbTAThI XUMHUYCCKOI'O
JKCTIEpUMEHTa B (OpME 3aluCH YPaBHEHHH COOTBETCTBYIOLIMX

peakuuii 1 GopMyIUpPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB

2.8

CdopMHupOBaHHOCTE YMEHHH coOMIOgaTh MpaBHia IOJH30BAHUS
XUMHAYECKON TMOCYIOoH M Ja0opaTOpHBIM O0OpYyIOBaHHEM, a TaKKe
npaBujia oOpaleHHsl ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLIMAMU

110 BBIIIOJTHCHHUIO na60paT0prlx XHUMHUYCCKUX OIIBITOB

2.9

ChopMupOBaHHOCTH ~ YMEHMH  XapaKTepU30BaTh  XHMHUYECKHE
MIPOLIECCHI, JIEXKAIINE B OCHOBE MPOMBIIIJIEHHOTO IMOJIYyYEHUs CEpHOMU
KHCIIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MpEACTaBlIeHUN 00
OOIMMX HAyYHBIX MPHUHIMIIAX ¥  JKOJOTHYECKHX  MpolieMax

XUMHYCCKOIO IMPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

ChopMHUpPOBAaHHOCTh TPEJCTABICHUNH O XWMHUYECKOW COCTaBJISIONICH

€CTECTBEHHOHAy4YHOU KapTUHBl MHUpPA, pPOJIM XUMHUU B IIO3HAHUU




SBICHUN TPUPOJLI,, B (HOPMHUPOBAHHHM MBIILIICHUS € KYJIbTYPHI
JTUYHOCTH, €€ (PYHKIHOHATHHOW TPaMOTHOCTH, HEOOXOIMMOW IS
peleHusT TPAKTUYECKUX 3a7ad M IKOJOTHYECKH OOOCHOBAHHOTO

OTHOILLEHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpefe

3.2

CchopMupoBaHHOCTB YMEHUU KPUTHYECKH AHAJIN3UPOBATh
XUMHUECKYI0 HMHGOpMAIUIO, IMOIYy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBOW KOMMYHMKAIUK, ceTb VIHTEpHET U Ipyrue)
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ChopmupoBaHHOCTE yMEHHI COONMIOATh TIpaBUIA JKOJIOTUYECKU
11eJIeCO00Pa3HOr0 IMOBEAEHUS B OBITY M TPYAOBOH JAEATENBHOCTH B
LEIAX COXPAaHEHUS CBOETO 30POBbs M OKPYXKAIOLICH NPUPOSHOU

CpeIbI
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OCOBHaBaTb OITIACHOCTb B03,Z[€I>'ICTBI/I$I Ha KHNBBIC OpFaHI/I3MBI
ONpeAeNEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens 1K, moscHsITh
Ha TIpuUMepax CrocoObl YMEHBIIICHUs W TIPEAOTBPAICHUS UX BPEIHOTO

BO3HeﬁCTBHH Ha OpraHus3M 4CJIOBCKa

3.5

CdhopMupoBaHHOCTB YMEHUU MPOBOJIUTH BBIYHMCIICHUS c
WCIIOIb30BAaHUEM TIOHSITHSI «MaccoBasi J0Jisl BEIIECTBA B PACTBOPE,
OOBEMHBIX OTHOLIEHHHM Ta30B NPH XUMHUYECKUX PEAKIUSIX, MAaccChl
BellecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOIO M3 YYacTBYIOIIMX B PEAKIUH BEIIECTB,
Ter1oBoro 3((dexra peaku Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl

BELIECTB, IPEBPALLEHUS U COXPAaHEHUS SDHEPTUU




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHH

1.1

[Ipenmer opraHnyeckoM XHUMHUU: €€ BO3ZHUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B
MIOJIy4YEHUM HOBBIX BEIIECTB M MarepuanoB. Teopusi CTPOEHHS OpPraHUYECKUX

coequHennii A.M. BytnepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CrpykrypHable (OpMyNIbl OpraHMYEeCKHX BemlecTB. ['oMoiyorus, wu3oMepHs.
XuMuyeckasi CBA3b B OPraHUYECKUX COCTUHEHHUSIX — OIMHAPHBIE M KpaTHbIE

cBs3u. [IpencraBienue o KacCU(pUKAIMA OPraHUYECKUX BEIECTB

1.3

Homenknatypa opraHMuecKux COEAMHEHUU (CHCTeMaTHU4ecKasl) U TPUBUATIHHBIC

Ha3BaHUS BaXKHEHUIITNIX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

VYri1eBo10poasl

2.1

AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUH pall. MeTaH U 3TaH — IpocTeiIne
NPEJCTaBUTENIM AJIKAHOB: (U3NYECKUE U XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMEIIeHUS U TOPEHUs ), HaXOXKACHUE B IPUPO/IE, OJTyYEHHE U TPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUH pAA. OTWIEH U TPONWIEH —
MPOCTEHIINE MPEICTAaBUTENIN AJIKEHOB: (pU3MYeckrue M XHMMHUYECKHE CBOWCTBA
(peaKI_[I/II/I TUAPUPOBAHUSA, TAJIOTCHHUPOBAHUA, TUApaATAllUH, OKHCJICHUA U

HOHI/IMepI/I3aI_II/II/I), MOJIYUYCHUC U TPUMCHCHUC
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Anxanuensl: Oyramuen-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BakHEHIIne
XMMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lomydyeHne cMHTETHUECKOTO

Kay4yKa U pe3UHbI
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUNA psiA. ALETHIICH —
OPOCTEHIIMHA TpeACTAaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (GU3NYECKHE U
XMUMHUYECKHE CBOMCTBA (pEaKkIy TUIPUPOBAHMS, TAJIOTEHUPOBAHMS, THAPATALIUY,

TOpPEHMS), IOJIyYEHUE U IPUMEHEHUE

2.5

Apensl. benszon: cocraB, crtpoeHme, (QU3MYECKHE U XHUMHYECKHE CBOWCTBA
(peakuuy rajJoreHMpoBaHUs U HUTPOBAHUs), IIOJyYEHUE U IpUMEHEHHE. Toiyour:
COCTaB, CTpOCHHE, (HU3NUECKHe W XHMHYECKHE CBOWCTBA  (peakiuu
raJIOTCHUPOBAaHUS ¥ HUTPOBAHHS), TOIYYECHHUE M TpHUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHermueckas CBsA3b MEXAY YIVIEBOJOPOJAAMH, IPUHAICKAIUMU K

Pa3JINIHBIM KJIacCaM

2.6

[TpupoHbIe HCTOUYHUKH YTIIeBOA0poA0B. [IpupoHblil ra3 u monyTHbe HEPTIHbIE




ra3sl. Heg1p u e€ mpoucxoxaenue. CrnocoObl nepepaboTKu HEPTH: MEepEeroHKa,
KPEKUHT (TepMHUECKUH, KaTanuTudeckuit), nuponus. [IpoaykTel mepepaboTku
He()TH, UX NPUMEHEHUE B IMPOMBIIUIEHHOCTH W B ObITy. KameHHBIH yroiap u

MPOJIYKTHI €T0 TEpPepadoTKU

Kucnopoaconepxaniyue opraHnyecKue COSAMHCHHS

3.1

[IpenenbHble OJHOATOMHBIE CIUPTHL. METaHON U 3TAHON: CTpOeHUE, (PU3NYECKUE
M XUMHUYECKHE  CBOWcTBa  (peakIMu  C  aQKTUBHBIMH  METaJUIaMU,
raJIoreHOBOJIOPOJIaMHU, TOpPEHUE), MpPUMEHEHHE. BomOpoJHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlefiCTBME METaHOJIa U ATaHOJIa HA OPraHU3M YeJIOBEKa.
MHoOroaTroMHbl€ CIUPTHI. ITUICHIJIUKOIb U TIULEPUH: CTPOCHUE, (PU3NYECKUE U
XUMHYECKHE CBOMCTBa  (B3aMMOJCHCTBHE CO  IIEIOYHBIMH  METaJUIAMU,
KaueCTBEHHasl peakiusi Ha MHOIOATOMHbIE CHHpTHI). JleiicTBUEe Ha Opranusm

YCJIOBCKaA. HpI/IMeHeHI/Ie TIMHOEPHUHA U STUJICHIJIUKOJIA

3.2

@deHOM:  CTpOGHHE MOJIEKYNBI, (U3WYECKMEe W XUMHUYECKHE CBOICTBA.

Toxcuunocts denona. [Ipumenenue penona

3.3

Anpaeruipl ¥ KeTOHbL. DopMabIeTH, aleTalbACTU/l; CTPOCHHE, (GU3NISCKUE U
XUMHUYECKHE CBOMCTBA (pPEaKIMKM OKHMCIICHHUS U BOCCTAHOBJICHUS, KauYeCTBEHHbBIC

peaxkuun), NoJy4eHue U IpUMEHEHNE

3.4

OAHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbuHAs U YKCyCHas
KHUCJIOTBI: CTPOCHUE, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOMCTBA, 00OIMe s
Kjlacca KHCJIOT, peakius dSTepuduKanuu), TNOJIyYeHHe ¢ IMPUMEHEHHE.
CreapuHOBas M OJICMHOBAs KUCJIOTHI KaK MPEICTaBUTENINM BBICHINX KapOOHOBBIX

KHCIOT. MBI1a KaK COJIM BBICIITHX Kap6OHOBBIX KHCJIOT, UX MOIOIICC HeﬁCTBI/Ie

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsel. 'maponus xxupoB. [Ipumenenue xupoB. buonoruyeckas poib

KHUPOB

3.6

VYraeBoapl: cocTaB, Kiaccu(UKALUs YriaeBoJOB (MOHO-, M- M IMOJUCAXapUIbI).
['moko3a — mpocTedmii MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS MOJICKYIIBI,
dbu3MYecKre 1 XUMUYECKHEe CBOMCTBA (B3auMoaeicTBre ¢ Tuapokcuom meau(Il),
OKHCJICHWE aMMHA4YHbIM pPacTBOpoM okcuaa cepedpa(l), BoccTraHoBIeHUE,
OpOXKEHHE TIIIOKO3bl), HAXOXJECHUE B IPHPOJIE, NMPUMEHEHUE, Ouosornueckas
poib. @otocunTtes. @pykro3a Kak U3oMep IOKo3bl. Kpaxman u nenironos3a Kak
npupoaHbie mnoiaumepbl. CTpoeHHe KpaxMmana M Leuiosno3bl. dusznueckue u

XUMHYECKHE CBOICTBA KpaxMaina (TUIpOJIn3, KaYeCTBEHHAs PeaKIus C HOJAO0M)

A30TCoIepKaIie OpraHuIecKie COSTMHCHUS

4.1

AMUHOKHUCIOTHL Kak amQoTepHble opraHuyeckue coenuHeHus. dusuueckue u

XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuMepe riaunuHa). buonoruueckoe




3HAa4YCHUEC aMHHOKUCIIOT. HGHTI/II[BI

4.2

benkn kak mNpupoOIHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelKoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THIPOIN3, AICHATYpallvsl, KAYeCTBCHHbBIE PEaKIINK Ha OCITKH

BBICOKOMOJIEKYIIAPHBIE COCIUHEHUS

5.1

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH, CPEAHSISI MOJIEKYIApHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN —

noJmmmepursanusa U NOJIMKOHICHCA U

5.2

DKCliepUMEHTAIbHbIE METOJbl M3y4YEHHUS BELIECTB U HUX [PeBpaLICHH:
O3HaKOMJICHHE ¢ 00pa3liaMu MPUPOJAHBIX H UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMACC,

Kay4yykoB. [loirydeHre CHHTETHYECKOTO KaydyKa U PE3UHBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

XUMHUYECKUH 371eMeHT. ATOM. SIapo atoma, M30TOIBL. DJIEKTpOHHAsE 000JI0YKa.
DHepreTuyeckue ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTANH, S-, p-, d-DIEMEHTHI.
OcoOeHHOCTH pacIpeieIeHusl IEKTPOHOB 10 OpOUTAISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOJO0B. DIEKTPOHHASA KOH(UTYpaIHs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema XuMu4eckux saeMenToB 1. M.
MenpeneeBa. CBsi3b MNEPUOAMYECKOTO 3akoHa W Ileproguyeckoil CHCTEMBI
xuMuyeckux aiemMeHToB .M. MenzeneeBa ¢ COBpEMEHHON TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XUMHUUYECKHUX OJJIEMEHTOB M
o0pa3yeMbIX WMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TPYIIaM W TEpUOIaM.

3HauecHUE NepUoOANYCCKOro 3aKOHa B pa3BUTHU HAYKU

1.3

Ctpoenne BemiecTBa. XHUMHUYECKas CBSI3b. BHIBI XHUMHUYECKOW  CBS3H
(koBajieHTHAsi HEMOJISIpHAsE M TMOJspHAsi, HWOHHAs, MeTajmdeckas). VoHbI:
KaTUOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XUMUYECKOW CBSI3U

(oOMeHHBIN U JOHOPHO-aKIIENTOPHKIN). BomopoaHas cBs3b

1.4

BaneHnTHOCTb. DNeKTpOoOTpHUIIATEIbHOCTh. CTENEHb OKUCICHUS

1.5

BemectBa MOJEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. [HIMbl KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUINA KPUCTALIMYECKONM pemérku. IlonsTtne o0 aucnepcHsIX

cucreMax. VcTuHHBIE U KOJUIOUJHBIC paCTBOPHI. Macconas J0JI1 BCIICCTBA B




pacTtBope

1.6

Knaccudukanus HeopraHndeckux coenuHeHnii. HoMeHknaTypa HeopraHu4ecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccudukanmss — XMMHYECKMX — peakuuil B
HEOPraHMYECKON M OPraHMYECKON XMMHH. 3aKOH COXPAHEHHs MacChl BEILECTB,

3aKOH COXPaHEHMsI U MPEBPALCHHS SHEPTUU IPU XUMHUECKHUX PEaKIMIX

1.8

CKOpoCTb peaknuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMHU4Yeckoe paBHoBecue. DakTophl, BIMSIOMIUE HA

cocTosiHue xummuieckoro pasHoBecus. [Tpunuun Jle [llatense

1.10

OnekTponuTtrueckas aucconuanus. CuiabHbIe W ciabbie dnekTposuthl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIas, HEUTpalibHAs, IIeJIouHas. Peakiuy HOHHOTO

oOMeHa

1.11

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIC pcakuuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxxenue HeMerauioB B llepuoauyeckoi cucreMe XMMUYECKUX
anemeHToB J[.M. MenzaeneeBa U OCOOCHHOCTH CTpoeHHS aToMOB. Duznyeckue

CBOICTBAa HEMETAJIOB. AJIJIOTPOIHSI HEMETAJIOB (Ha MpUMEpPE KUCIOPOAa, CEPBI,

dbocdopa u yriepona)

2.2

XHWMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpbI, a30Ta,
dbochopa, yriepomsa W KpEeMHHs) M HX  COEAMHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIMX ~ KHUCIOT, BOJOPOAHBIX coeauHeHuil). llpuMeHenue

Ba)XXKHEUIITNX HEMETAIIOB U UX COCIUHEHUN

23

Meramnsl. Ilonoxenue meramioB B Ilepuogudeckod cucreMe XUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOSHHUS DJIEKTPOHHBIX 000J0YEK
aToMoB MeTayuioB. O0mue ¢puzndeckue cBoicTBa MeTaiioB. CIjlaBbl METAJIIOB.

DNEKTPOXUMHUYECKHUN Psiji HAIIPSHKEHUH METaIIOB

24

XVWMHYECKHE CBONCTBA BAKHEHIIMX METAJIOB (HATPpUM, KaluWil, KaabIUH,
MarHuii, aJTIOMUHHHA, ITUHK, XpPOM, JKele30, MeIb) W HX coequHeHwit. Oomue

CIIOCOOBI MOJIY4YCHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJ1JIOB B GBITy U TCXHHUKE

2.5

I'eneTnueckas CBSI3b HCOPTaHUYCCKUX BCUICCTB, NPUHAMJICKAINIUX K PA3JINIYHBIM

KiaccaM

XUMUS U )KU3Hb

3.1

Ponp xumMum B 00OecCre4eHHH 3KOJOTUYECKOW, SHEPreTUYeCKOW W THIINEBOI
0€30MacHOCTH, pa3BUTUU MeAULUHBL. [loHSATHE O Hay4YHBIX METOoAaX MO3HAHHS

BEIIIECTB U XUMUYECKHUX PEAKIIUMA

3.2

[IpencraBienust 06 OOIMIKMX HAYYHBIX NMPUHIUNAX MPOMBIIUICHHOTO MOJYYEHHS




BOXHEHIIMX BelIeCTB. UenoBEK B MHUpPE BELIECTB U MATEPHAIOB: BAXKHEUIIHNE
CTPOUTENBHBIE MaTepUalibl, KOHCTPYKUHOHHBIE MAaTEpHUAJIbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuaibl Uil AJIEKTPOHWKH, HAaHOMATEpHaJIbl, OPTaHUYECKHE U

MUHEpaJIbHbIE YI00peHUs

33

XuMusi W 300pOBbE UEJOBEKAa: MpaBUja KCIOIb30BAHUS JIEKAPCTBEHHBIX
[pernapaTosB, MpaBuiia 6€30MacHOr0 UCIOJIB30BaHNUS MTPEenapaToB ObITOBOI XUMUU

B [IOBCEHEBHOMU KU3HU




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumus. 10 knacc. I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.
AxrmmmonepHoe o6miecTBo «M3marenbetBo «lIpocBemenuer
* Xumus. 11 xmacc. 'a6puensa O.C., OctpoymoB WN.I'., Cnankos C.A.

Axunonepnoe o6mectso «M3narensctBo «IIpocBemenne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://resh.edu.ru/subject/29/
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