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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeAHEro oO1ero ooOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O6
obpazoBanun B Poccuiickoit denepainun», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHONM TMPOTPAMMBI CPETHEro OOIIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbix B  DeaepalbHOM  TOCYIApPCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
yueOHOoro mnpeamera «XuMHsi» B o0Opa3oBaTelbHBIX opranuszanusx Poccuiickoii
denepanuy, peanu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMoOoXeHu «Crpareruu pa3BuTHs BocnuTaHus B Poccuiickoi
Oenepannu Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY NOAXOJ0B K pa3padOTKe MporpaMMbl MO XUMHH, K OINPEIACICHUIO
oO1eit cTtparerun oOydeHUsl, BOCIIUTAHUS U PAa3BUTHS 00YyYalOUIUXCsl CPECTBAMU
ydueOHoro npeamera «Xumusi» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyanbHbie TosiokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IICJIEH,
CONepKaHUs, PE3yJbTaTOB OOy4YeHUs W TPEOOBaHWI K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XUMHUECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHOocTH. OHO CIY)XUT 3aBEPIIAIOIIAM JTAllOM peau3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIINX
IIEJIOCTHON CHCTEME XUMHUYECKOTO OOpa3oBaHWs. OTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPhI
4yeJioBeKa, a TakKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3MI0POBBI0 W TIPUPOIAHOW cpeae. Peammsyercss Xummueckoe oOpa30BaHUE
0o0ydJaronmxcsi Ha YpOBHE CPEIHEro OOIero 0Opa3oBaHUsI CPEACTBAMHU y4eOHOTO
npeaMeTa «XUMHs», COJIEpXKAaHUE M TOCTPOCHHE KOTOPOTO OIpEJeieHbl B
nporpaMme MO0 XHMHUHM C YYETOM CHelU(PUKH HAYKM XUMHH, €€ 3HAYeHUs B
MO3HAHUU TPUPOJIBI U B MaTepUalbHOW >KHU3HM OOLIECTBA, a TaKXkKe C Yy4ETOM
o0mux Tmened W TPHUHIMIOB, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obmero oopasoanus B Poccutickont @enepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyro poJib B
COBPEMEHHOM LMBHWJIM3AIMHU, B CO3/IaHUM HOBOM 0a3bl MaTepUaIbHON KYJbTYPBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAITMOHAILHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHME IEJIOCTHOTO TPEICTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABI M YEIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU O0JACTIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOI KyJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCIIEUTHOTO
Tpyda M XKHU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XMMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHW HalpaBlieHAa Ha pEUICHUE
rJI00AIbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPbEBOM,
DHEPTreTUYECKOM, MUIIEBOM, IKOJIOTUIECKON OE30MaCHOCTH U OXPAHbI 37J0POBBS.

B cooTtBercTBHM € OOmMMM LENSMH U NPUHIMIAMH CPEIHEro OOIIero
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyarouuxcsi, HEOOXOJIMMYIO MM Ui  BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHUS B JKW3Hb COLIMYMA, HPOJOJIKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBnsitoliuMu  nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KYpChl —
«Opranuyeckas xumus» U «OOmas M HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0A30BOM HAyKH: CHCTEMa
3HAHHWK MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUYCHHUEM 3HAHUHW U3 OONIeH XUMUM) U
OpraHndeckon xumuu. PopMupoBaHNWE NAHHOW CHCTEMBI 3HAHUM NPU U3YYEHUHU
npeaMeTra oO€ecleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OO0mas u
HEOpraHWYeCKass XUMUs» CPOpPMHUpPOBAHA B MPOTPaMME IO XWMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHUI0O Y4YeOHOro warepuana u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpeNeNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OPraHMYECKOM XHMHH BELIECTBA
paccMaTpHUBAKOTCSI HA YPOBHE KJIACCUYECKOHM TEOpUU CTPOCHHSI OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBlIeHU o cTpoeHu BemiecTB. CBeneHHMs 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCSA B PA3BUTUHU — OT YIJIE€BOJAOPOJIOB JO CIOXKHBIX OMOJOTUYECKU
aKTMBHBIX COEJUHEHHM. B Kypce OpraHmyecKkoM XUMHM IIOJIYy4YalOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIETO 0O0pa30BaHUs MEPBOHAYATHHBIC
IPECTaBICHUS O XUMUYECKOM CBSI3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEHIECTB OT UX CTPOCHHUS, O XUMHUECKON PEAKIINH.

[lon HOBBIM yriaom 3peHusi B mpeameTe «XUMHsS» 0a30BOr0 YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuan u (AKTOJIOTHUECKHE CBEIACHHS O BEIIEeCTBaX U
XUMHUYecKoil peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuveckas
XUMUS» OOyYaroUIMMCsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTUYECKHUX IMO3ULIUM,



riy0ke TOHATh MCTOPUYECKOE W3MEHeHHE (QYHKIUI STOro 3akoHa — OT
00o01aronIeit 10 0ObACHSIOMEN U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOXXHEWINMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaxX M MPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMPOTEeKaHusi JomnoiHsercss B Kypcax 10 wm 11 xkmaccoB
AIIEMEHTAMHU COJACpKaHMs, WMEIOUUMH KYJIbTYPOJOTUYECKUI U MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATENbHONW W MPAKTHUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHMSI K MPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBAaTh MH(GOPMALUIO U
OpUMEHATh €€ JJId TONOJIHEHUSI 3HAHUM, pEeIIEeHUS HWHTEIEKTYalbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEA0BATENIbCKUX 3a/1a4. B 1enom conepkanue yueOHOro
npeaMera  «XUMHUS»  JAHHOTO  YPOBHS ~ M3Y4YEHHS OPUEHTHPOBAHO  Ha
dbopMupoBaHrUe y 0OYyYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JAJISi TTOHWMaHUS
¢unocopckux uped, Takux Kak: MaTepualbHOE €JUHCTBO HEOPTraHMYECKOro M
OpraHUYECKOTO0 MHUpPa, OOYCJIOBIEHHOCTh CBONCTB BEUIECTB HMX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTh MPUPOJHBIX SIBICHUM MYTEM DOKCHEPUMEHTA U
pelieHusT MPOTUBOPEYMH MEXKAY HOBBIMU (akTaMH U  TEOPETHUYECKHUMHU
IPEINOChUIKAMHU, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU SKOJOTUYECKUX MpobdiieM, a
TaK)ke MpoOJieM cOepexeHUs: YHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTepPUAJIOB.

B nmuane pemenus 3amad  BOCHMTaHUS, pPa3BUTHUA U COLMAIM3aLUU
o0y4Jaromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOJIXOIbl K OMPEICICHHUIO
COJlep)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaiOT  (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4€OHBIX JEHCTBUN, HUMEIIUX 0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUJAOB JACSATENBHOCTU: PpEIICHUS NpoOsieM, TOHUCKa, aHaau3a M
00paboTku nHpopMannu, HEOOXOTUMBIX IJIs MPUOOPETEHUS ONBbITA MPAKTUYECKON
U HCCJEIOBATEeIbCKON NEATENbHOCTH, 3aHUMAIOUIEH Ba)XHOE MECTO B TO3HAHHUU
XUMUH.

B mpaktuke mnpenojiaBaHMs XMMUM Kak Ha YpOBHE OCHOBHOTO OOILEro
0o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU ONPEACIICHUN
COJIep)KaTeIbHON XapaKTEPUCTUKHU IeJNed HU3y4YeHHs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH Y€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KylbTypbl. C
METOJMYECKOW TOYKU 3PEHHUs TAaKOW MOAXOJ K OINpPEACNICHUIO Ielied H3ydeHUus
peaMeTa SIBISIETCS BIIOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHs TJABHBIMM LIETSIMU W3YYECHHs MpEAMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBnsrOTCS:

e (opmMupoBaHME CHCTEMBl XWMHUYECKMX 3HAHUWA Kak BaKHEUIIEH
COCTaBJISIIOLLIEN €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE KOTOPOH
JeKaT KIKYEBbIE MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHbI U TEOPUH XUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U TMOHUMAHHUE CYIIHOCTH TOCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMIIGHHE C HUCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHbIX METOAAX MO3HAHUS
BEUIECTB M XUMHUYECKHX peakuuid, HEOOXOIUMBIX [UIsI HPHOOpETEeHUs
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
OOBSCHEHMEM XHMHUYECKOTO 3KCIEPUMEHTA, COOJIIOJEHUEM  IPaBUI
6e30macHOro OOpaIIeHusl ¢ BeIeCTBaMHu.

Hapsiny ¢ atum, conepskatenbHasi XapaKTepUCTHKA IeJiel U 3a7a4 U3YYCHUS
npeaMeTa B MporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IPUOPUTETAMU B CHUCTEME CpeNHEro oouero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUM B OOJbIIEH CTENeHU OTHAETCS  MPEANOYTEHHE
IPAKTUUECKONM KOMIIOHEHTE COJAepKaHus OOydYeHHUs, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHON OpraHU3alliy, BIAACIOIIETO HE
HAaOOpOM 3HaHUM, a (YHKUMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU HU
YMEHMSIMU aKTUBHOT'O IOJIYYEHHs 3HAHUU U MPUMEHEHUS UX B peajbHON JKU3HU
JUIS PELIEHUs] IPAKTUUECKUX 3aau.

B cBA3M ¢ 3TMM npu H3yyEeHHUH MpeaMeTa «XUMHUS» JOMUHHUPYIOLIEe
3Ha4YeHHE MPUOOPETAIOT TaKKe LENU U 3aaui, KakK:

ajanrtanus oO0yJaromMxcsl K yCJIOBUSM JIMHAMUYHO Pa3BUBAIOIIETOCS MUDA,
(OopMUPOBAaHHE  HWHTEIUIEKTyaJJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

(GopMupoBaHue 'y OOy4aroUMXcs KJIFOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), MMEIOUIMX YHUBEPCAJIBHOE 3HAUYEHHUE [UIsl Pa3IMYHbIX BUJOB
JeSITEIbHOCTH: pelIeHusl mpo0jeM, oUCKa, aHaln3a U 00paboTku MHpOpMaIuH,
HEOOXOJUMBIX Ui NPUOOPETEHHs] OMbITa MAESITENbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B T[IO3HAHWM XHMHM, a TakXKe I OLEHKH C [O3ULUN
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPraHU3M Y€JIOBEKA U MIPUPOAHYIO CPELLY;



pa3BUTHE MO3HABATEIHLHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKHX
CIOCOOHOCTEHN 00yUaIOUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHOOPETATh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIOIH30BAThH
COBpEeMEHHbIE MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOMCKA U aHanu3a y4eOHOU H
HAYYHO-TTOMYJISIPHON HHPOPMAITUH XUMUIECKOTO COJICPIKAHMS,

(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOUATUBHOTO U JIOTHYECKOTO
MBIIIICHU S, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPHIE OCOOCHHO
HEOOXOUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, €€ BAXHOW POJM B PENICHUH TJIOOATBHBIX MpoOieM
paloHaIbHOTO MPUPOAOINOIB30BaHNUS, MOMOIHEHNUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpe)HOTrO
OTHONICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWM IS TPUHSATUS TPAMOTHBIX PEIICHWN B
CUTYaIHIX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHUSIMHU.

B yudeOnom mnaHe cpeaHero oo6miero oOpa3oBaHHUS MpPEAMET «XUMUS»
0a30BOT0 YpOBHS BXOAWT B COCTaB MPEAMETHOHN oOnactu «EcTecTBeHHO-HAydHBIE
IPEIMETHI».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpennero oOmiero oopasoBanusi, coctaBisier 68 gacos: B 10 xiacce — 34 gaca (1
yac B Henenro), B 11 knacce — 34 gaca (1 gac B HeJieli0).



COJEPXKXAHME OBYUYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKOl XUMUM

[IpenmeT opraHMYecKOr XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAUEHUE B
MOJyYCHUH HOBBIX BEIIECTB M MAaTepUaloOB. Teopus CTPOEHUS OPraHUYECKUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)KeHHI. CTpyKTYpHBIE (DOPMYIIBI
OpraHMYeCcKHUX BemecTB. [omonorusi, wu3zoMepus. XuMU4YecKas CBSI3b B
OPTaHUYECKUX COCTUHEHUSX — OJWHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupUKAIMM OPTaHUYECKUX BemiecTB. HomeHkmaTypa
OpPraHMYECKUX COCOUHEHHMN (CUCTEMAaTHYeCcKas) W TPUBHUAIBHBICE Ha3BaHUs
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHI:
O3HAKOMJIEHHWE ¢ oO0pa3llaMh OpPTaHMYeCKUX BEIIECTB W MaTrepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJ OpPTaHWYECKUX BEIECTB, HAOIIOJECHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuu (I1aBjeHUE, 00YTIMBAaHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psa. MertaH u 3TaH —
MPOCTEUINE TPENCTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuuy 3aMELIECHHUsT U TOpPEHMS), HAXOXKIEHUE B IMPUPOJE, IOIYYEHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psii. ITUIICH U MPONUIEH —
MPOCTEUINE TPEICTABUTENIN AJIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpATAlUM, OKHUCICHHUS U
MOJIMMEPU3ALINN ), TIOJTYYEHUE U TPUMEHEHHUE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XMMHYECKME CBOMCTBA (peakums nonuMmepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUI psijl. AllETHIICH
— MPOCTEHIIMIA TPeNCTaBUTENb AJIKHUHOB: COCTaB, CTpOEHUE, (U3UYECKUe WU
XAMHUYECKUE CBOWMCTBA (PEaKUUH THIPUPOBAHUSA, TaJOTCHUPOBAHUS, THAPATALINH,
TOPEHUS), IOJIyYEHUE U IPUMEHCHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, U3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakuuy raJOr€eHUPOBAHUS U HUTPOBAHUSA), MOJyYEHUE U MIPUMEHEHUE. 10.1y0.:
cocmae, cmpoeHue, uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2ANI02EHUPOBAHUA U HUMPOBAHUA), NOJAYy4YeHUue U npumerHeHue. TOKCUYHOCTD



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

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W IONYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaeHue. CrnocoObl nepepaboTku HeTH:
NEPErOHKa, KPEKUHI (TepMUYECKHH, KaTaquTH4eckuil), mnuposus. I[IpoaykTs
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KameHHbIH
yroJib U IPOAYKTHI €r0 mepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX MpPEBpallCHU:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyKOB MW PE3UHBI, KOJUIEKLHUU
«Hedptb» wu  «Yromp», MOIENMpPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYSHHE 3TUJICHA

Y U3y4YEHHE €T0 CBOUCTB.

Pacuétnrbie 3agaun.

Berunciennss mo ypaBHEHMIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOr0 BEHIECTBA WJIM MPOJYKTa PEAKIIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB MIIA MTPOTYKTOB PEAKIIUHN).

Kucaopoacoaep:xamue opraHn4ecKue coeAUHEHM s

[IpenenbHblE OJHOATOMHBIC CHUPTHI. MeETaHON U 3TAaHOJ: CTPOCHHUE,
dbuznyeckue M XUMHYECKHE CBOWCTBA (pEaKIMU C AaKTUBHBIMU MeETaJlJIaMH,
rajJoreHOBOJOPOaMHU, TOpPEHHUE), NpUMEHEHHWe. BoaopoaHbIE CBS3M MEXIY
MOJIEKYJIAMU COUPTOB. JIeHCTBHE METAHOJIA K 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaroMHele  COHUPTHL. IJTWICHIJIUKOJAb W  T[JHULEPUH: CTPOCHHUE,
dbuznyeckue M XUMHUYECKHE CBOMCTBA (B3aMMOJICMCTBHE CO IICJIOYHBIMU
MeTaJllaM{, KauyeCTBEHHAsi PEaKlMsl Ha MHOrOaTOMHbIE CHUPTHI). JlelicTBUE Ha
OpraHu3M 4esnoBeka. [[pumeHenue rmmueprHa U STUJICHTIIMKOJIS.

@deHos:  CTpOCHHME MOJEKYJbl, (U3NYEeCKne ¢ XHWMHUYECKHE CBOMCTBA.
TokcuuHocTh Qenona. [Ilpumenenue gpenomna.

Anbaerugipl U kemowuwvl. DopManblIerui, aleTaIbJICTul: CTPOCHHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEAaKIMU OKHCIICHHUS M BOCCTAHOBJICHUS,
KaYECTBEHHBIC PEAKILINH), TOJYUYCHUE U IPUMEHCHHUE.

OmHOOCHOBHBIE TpeJebHbIE KAapOOHOBBIC KHCIOTHL. MypaBpuHas U
YKCYCHasi KHCJIOTBI: CTpOoeHHue, (hU3NUecKrue U XMMHUUYECKHUE CBOWCTBA (CBOMCTBA,
o01me I Kjacca KUCIOT, peakius 3Tepu(uKaium), mojiydeHue U MpuMeHEeHUe.
CreapuHOBasi M OJICMHOBAsl KHUCIOTHI KaK MPEACTABUTEM BBICIIMNX KapOOHOBBIX
KHCIIOT. MBlla Kak COJIM BBICIITUX KapOOHOBBIX KHCIIOT, HX MOIOIIEE ICUCTBHE.

CnoxHuble 2(pUpbl KaK MPOWU3BOAHBIE KAapOOHOBBIX KHCIOT. ['mapomnus
c0HBIX 3(¢upoB. Kupsl. ['uaponus xkupos. [Ipumenenue xupoB. buonornueckas
pOJIb JKUPOB.



YrneBompl:  cocTtaB, KjaccU(UKAIUS ~ yriaeBoAoB  (MOHO-, JU- U
noyicaxapuabl). [JIoko3a — MpoCTemii MOHOCAaXapyI: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA (B3aMMOJACHUCTBHE C
ruapokcugom Menu(Il), oxucieHne amMmuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAHOBJICHUE, OPOXKEHHE TJIFOKO3bI), HaXOXJEHHUE B MPHUPOJE, NPUMEHEHHE,
ouonoruueckas poib. otocunTe3. PpyKTo3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepbl. CTpoeHUE Kpaxmaia U
HeJoo3bl.  Pu3nyeckue W XUMHUYECKHE CBOWMCTBA Kpaxmana (THApPOJIuU3,
Ka4eCTBEHHAs PEAKIUs C MOJ0M).

DKCHEPUMEHTAJIbHBIE METO/bl H3YyYE€HUS BEHIECTB M HX IPEBpAIICHUMN:
POBEICHNE, HAONIOJACHUE W OMHCAHWE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKUCIEHHUE 3TAHOJIA
okcugoM Menu(Il)), MHOroaTroMHBIX CHUPTOB (B3aUMOJACHCTBUE TIJIMUEPUHA C
rugpokcuaom meau(Il)), anbaerngoB (OKUCICHWE aMMHUAYHBIM PAaCTBOPOM OKCHIA
cepeopa(l) u rugpokcumom Mmenu(Il), B3ammopeiicTBHE Kpaxmanaa C HOAOM),
IPOBEJCHUE MPAKTUYECKON pabOThI: CBOICTBA paCTBOPA YKCYCHOM KHCIIOTHI.

PacuérHrle 3agaun.

Beiuncnennss mo ypaBHEHMIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOI0 BEHIECTBA WJIM MPOJYKTa PEAKIIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WJIA MTPOTYKTOB PEAKIIUHN).

A30TcoiepKalllie OPraHM4eCcKUe COeTUHEHUSI.

AMMWHOKHCIIOTHI Kak aM(pOTepHbIE OpraHudeckue coeauHeHus. dusnueckue
M XMMHUYECKHE CBOMCTBA aMMHOKHUCIJIOT (Ha MpuMepe riauiuHa). buomorumdeckoe
3HAQYE€HUE aMUHOKMCIIOT. [lenTuasl.

benku kak nOpupoaHBIE BBICOKOMOJICKYJISIpHBbIE coeauHeHus. [lepBuunas,
BTOpUYHAs U TpEeTUYHAs CTPYKTypa O€IKOB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUAPOJIU3, ICHATypallusl, KAYeCTBEHHBIC PEaKIIUU Ha OCIIKH.

DKCHEPUMEHTAJIbHBIE METO/bl H3YyYE€HUS BEHIECTB M HX IPEBpAIICHUMN:
HAOJFOICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIus OCIKOB MPHU
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BoicokoMoJIeKyJISIpHbIE COeIUHEHNS

OCHOBHBIE MOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSST MOJICKYIISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEJUHEHHN —
MOJIMMEPU3AIIUS U TOJTUKOHICHCAIHSI.

DKCHEPUMEHTAJIbHBIE METO/Abl H3YyYE€HUS BEHIECTB M HX IPEBpAIICHUMN:
O3HAKOMJIEHHE ¢ 00pa3liaMu MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MexXnpeIMETHBIX CBA3EH IIPU MU3yUYEHUN OPTaHUYECKOUW XMMHUU B
10 xmacce OCyIIECTBISETCS Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMN, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO LIMKIIA.

OO11ue ecTecCTBEHHO-HAay4YHbIE IOHATHS: SIBICHUE, HAYYHbIH ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHau3, CUHTE3, Kiaccu(UKaIMs, MEePUOJTUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEJIMPOBAHUE.

dusuka: MmaTepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUUECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHUE
BELIECTBA, (PU3MUECKHUE BETUUUHBI U €UHULIBI UX U3MEPEHUSI.

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

I'eorpadusi: MuUHepabl, TOpHbIE MTOPOABI, MOJIE3HBIE UCKONAEMbIE, TOILIUBO,
peCypCBl.

TexHonorus: MNHIIEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETUUECKHUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMUM

XUMHUYECKHM d3JIeMEHT. ATOM. Sapo aroma, H30TOMNBL. DJIEKTPOHHAS
000Ji04Ka. DHEPreTUYeCKue ypOBHH, MOAYPOBHU. ATOMHBIE opOHUTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHASI KOH(UTYpAIUs aTOMOB.

[Tepuoanueckuii 3akoH u Ileproanyeckas cucreMa XUMUYECKUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [lepuoanyueckor CUCTEMBI
xuMuueckux aneMeHToB JI. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUSI CBONCTB XHMMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX MMH MPOCTHIX U CIOXKHBIX BEHIECTB IO TPYINAM W TEPHUOJIAM.
3HaYeHUE NEPUOIMNYECKOTO 3aKOHA B PA3BUTUM HAYKH.

CtpoeHue BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMUYECKOW CBSI3U
(KOBaJIEHTHAs HEMOJIpHAs W MOJIAPHAs, MOHHAS, METAUINYecKas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3W (OOMEHHBIH H  JOHOPHO-
aKkIenTopHblid). BoaoponHas cBs3b. BaleHTHOCTh. NEKTPOOTPULIATEIBLHOCTD.
Crenienp okuciieHus. MOHBI: KATHOHBI M AaHUOHBI.



BemectBa MOJEKYyISpPHOTO M HEMOJEKYJISPHOIO  CTPOEHHMs.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. TUIBI KPUCTAIMNYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonaTtne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 1011 BELIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COCAMHEHNN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | eHeTuyeckas CBsI3b HEOPraHWYECKUX BEILIECTB,
MPUHAJIEKAIIMX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKHMX — peakuud B
HEOPTaHUYECKOM M OPraHWYECKOM XHMHHM. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPAILEHUS SJHEPTUN IPA XUMUUYECKUX PEAKLIHSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIC
peakuuu. XuMHUEeCcKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

Dnextponutryeckas aucconuanus. CuiabHbIe U ciiadbie dyekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAsl, HEUTPAJIbHAsS, IEJIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUs BELIECTB W MX MPEBPALLCHHI:
neMoHcTpauus Tabnun «Ilepuoanueckas cucreMa XUMHUecKuX 3yeMeHToB Jl. 1.
MenpeneeBa», U3ydeHHUE MOJENEH KPUCTATMYECKUX PEIIETOK, HAOIIOJEHUE U
OMMCaHUE IEMOHCTPAI[MOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3lioKEHUE MEPOKCUAA
BOJOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPENEICHUE CPEABl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, PEAKIUU HOHHOTO OOMeHa),
IIPOBE/ICHUE NIPAKTUYECKON paboThl «BnusHue pa3nuuHbix (akTOpOB HA CKOPOCTh
XAMHUYECKON PEAKIIUN».

Pacuérnbie 3anaum.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEakUWii, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HCIIOJIb30BAHUEM IOHATHS «MacCOBas
JIOJIS1 BEILIECTBA.

Heoprannyeckasi Xumus

Hemeraiuel.  [lonmoxenne HemerauioB B Ilepuoandeckoit  cucreme
xumudeckux snemeHToB JI. . MenneneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONMS HEMETAUIOB (HA IpUMeEpe
KHCIIOPOJa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEMIIMX HEMETAUIOB (rajJOr€HOB, CEPBI, a30Ta,
dochopa, yrmepoma U KpeMHHMS)) M UX  COEIUMHEHUH  (OKCHUIIOB,
KHUCJIOPOACOIEPKAIIUX KACIOT, BOAOPOAHBIX COCAUHEHHIN).

[IprumeHeHne BaXXKHEHUIINX HEMETAJUIOB U UX COCAMHEHUN.



Mertamnel. Ilonoxenne meramnoB B Ilepmoandeckon cCUCTEME XHMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UYEK
aToMOB MeTayuioB. O0mue gusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJJIOB.

XUMHUUYECKHE CBOMCTBA BAXXHEMIIMX METAJJIOB (HATpUM, KAJIMM, KaJblLIWi,
MAarHui, aJrOMAHUM, HAHK, XPOM, KEJE30, MEAb) U UX COCTUHEHUM.

OOmue crnocoObl moiyuyeHus: MeTawioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJBl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHI:
U3y4YeHUE KOJUIEKIMU «MeTamuibl U CIUIaBbl», O00pa3loB HEMETAIOB, PEIICHUE
DKCIIEPUMEHTAJILHBIX 3ajad, HAOMIOJeHWe W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMH
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIINN HA KATUOHBI METAJUIOB).

PacuétHrbie 3agaun.

Pacuérel maccel BemiecTBa MM 00bEMA ra3oB MO W3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacd€Tbl Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIH OHO
U3 BEUIECTB UMEET IPUMECH.

XuMHA U KM3Hb

Ponp xumum B oOecrieUeHHH 3KOJIOTHYECKOW, SHEPTETHUECKOW W MHIIEBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIHUIAX [POMBIILIEHHOTO
MOJTYYEHHS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEHMIECTB W MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIHOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepualibl Jsl 3JIEKTPOHUKW, HaHOMAaTepHuasbl, OPTaHWUYECKUE U MUHEPAJIbHBIC
ynoOpeHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0E30MaCHOTO KCIIOIB30BAHUS MPEMApaTOB OBITOBOM XUMUU
B IIOBCEIHEBHOW JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanmuzanmst  MeXNpeIMETHBIX  CBSI3eM MNpM  HM3yYeHUHW  OOmed U
HEOPraHUYEeCKOM XMMHM B 11 Kitlacce OCyHIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TOHSATHUH, TaK W TIOHATHH, SBIISIOIIAXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (pakT, rumoTesa, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAONIIOJACHHUE,
SKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



duznka: MaTepusi, JHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BEITUYMHBI M CIMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OPTaHU3ME.

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

TexHonorus: XuMuU4ecKkasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AUCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papManeBTUYECKass  MPOMBINUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUaioOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNU
HA BA30OBOM YPOBHE CPEJIHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyyJarouMucs MporpaMM CpeaHero ooOimero o0Opa3oBaHUs (JIMYHOCTHBIM,
METanpeAMETHbIM W OpeAMEeTHbIM). HayuHo-meToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs ABISETCS CUCTEMHO-IEITEIEHOCTHBIN MOIXO.

B cooTBeTcTBUM C CUCTEMHO-IIEATENBHOCTHBIM TMOJIXO0JIOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro
o01rero 00pa3oBaHUs BBIICICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAIOMIMMUCS POCCUUCKOW TPakIaHCKOW HIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4KMe MOTUBALIUU K O0yUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
NEeSATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1IEIOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHMUs;

HaJIM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
I[N ¥ CTPOUTH )KU3HEHHBIC TUIAHHI.

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MNpeaMeTa «XUMHS» JIOCTUTAKOTCS B
€AMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOTO Tpa)XAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMAaMH W  TPaBWIAMH  TOBEJEHUS, CIHOCOOCTBYIOIIUMHU  MpOIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJaroImMxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS MpeaMera «XUMHUS» OTpPaXKaroT
c(hOpMUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
00ydJaronmxcs Mo peajn3aluy IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
4acTH:

1) rpa:kaaHCcKOro BOCTIUTAHMS:

OCO3HaHUSI 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 005I3aHHOCTEH,
YBAKEHUS K 3aKOHY W MPABOMOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXIMIHOCTHBIX
OTHOLIEHUHN B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIIEHUH YYEOHBIX M TMO3HABATENbHBIX 3aj1a4, BHIMOJIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTUKY U
apryMEHTBI PYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPMOTHYECKOT0 BOCITUTAHMA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY 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, KPOMOTIMBBIX  OKCHEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHUKOB;

MHTEpeca M MO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUHU U TOCIEIYIOUIEM
aHanu3e WHPOpPMALMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMUS;

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

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE TMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoBaHusi KyJbTYPbl 310POBbSI:

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

coOmro/ieHust TmpaBuil 0e30MacHOro OOpallleHHus C BEIIECTBaMHU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHMMAaHHA UEHHOCTH TPAaBWJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€301acHOr0 MOBEEHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS MOCJIECTBUN U HEMPUSATUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

S) TpyA0BOro BOCIIUTAHUS:

KOMMYHHUKAaTUBHOW  KOMIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEeATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUECKOW U  JpPYrux BHUOAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COLMAIIbHOM HAMPABJICHHOCTH (B paMKaX CBOErO KJacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPodeccuil pa3TuyHoOro pojaa, B TOM
YHUCJIe HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TPAEKTOPUU
oOpazoBaHusi, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUHU, HHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) PK0JIOrHYEeCKOr0 BOCIIMTAHMSA:

HKOJIOTHYECKHU 11€JIeCO00pPa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYyILIECTBOBAHUS KU3HU Ha 3EMIJIE;

NOHMMAaHUA TJI00ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJIeM, BIMSIHUS
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLMANIBHON CpEAbL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHXKEHUM XUMUU ISt
pELIEHHs] BOIIPOCOB PAllMOHAIBHOTO IPUPOJONIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArONMPHUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOHN HAITPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIBHON
NPAaKTHUKE, CIOCOOHOCTH M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeModoouu;

7) IEHHOCTH HAYYHOT'0 MIO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON PAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHHs e€ poiud B
(GbOopMHpPOBAHUU PALMOHATIBLHOTO HAYYHOI'O MBIIIIEHUS, CO3/IaHUU IEJOCTHOTO
npeacTaBieHnus] 00 OKpyKaloleM MHpE Kak O €IMHCTBE MPUPOJIbI U YEJIOBEKa, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHWHd MpoOJeM COXPaHEHUs
IPUPOAHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS COBPEMEHHOM
UMBWIM3ALMU: B €€ TIyMaHHCTHYECKOM HANPABIECHHOCTH U BAaXXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTEpUANIbLHON KYJIBTYpPbI, PEIICHUU TJIO0AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILIEBON U
HKOJIOTUYECKON ©O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHUH YCIOBUN
YCHEIIHOTO TPyJAa U OSKOJOTUYECKH KOMGPOPTHOM KU3HU KaXKIOro 4YieHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJNBb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKpY)KAIOIIEero Mupa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHUS J1eJaTh 00OCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CHIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUS IS
peleHust npo6sieM B peabHbIX KU3HEHHBIX CUTYaIIUAX;

UHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUH 1O XHMHU B
COOTBETCTBUU C KU3IHEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3iInyHbIX cdepax mpodeccrnoHaTbHOMI
JESITEbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MertamnpenMeTHbIe pe3yabTaThl OCBOCHUSI Y4€OHOTO TpeaMera «XUMHs» Ha
YPOBHE CpeaHero o0I1iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIONIUXCS
MEKTUCIUILIMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W cCHelUpUKy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, PHEPTHSs, SBJICHHE,
IIPOIIECC, CHCTeMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIIC0OBAaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIIEPUMEHT U JIPYTHUE);

YHHUBEpCAJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHBIE, KOMMYHHKATUBHBIC,

PETYJISITUBHBIE), o0ecrneunBaroIme dbopmupoBanue GyHKIIMOHATEHOU
TPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00yUYaroIuXCsl;
CIIOCOOHOCTH oOy4aromuxcs MCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4COHBIC
JIEUCTBUS B IO3HABATEIIBHON U COLMAIHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y49eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
EUCTBUSIMHA.

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHBIMU Nno3HaBaTeJbHbIMH
JNEeHCTBUSIMM:

1) 6a30BbIe JJOrHUecKue AecTBHA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

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

WCIMOJI30BaTh MPU OCBOCHUU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIP30BaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUM

BBEIOMpATh OCHOBAaHWUS W KPUTEPUH I KIACCH(PUKAIMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAaHABJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXACHUS (MHAYKTUBHbIC, JCAYKTUBHbBIC, IIO
aHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH W IPOTUBOPEUYHUS B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICIIbHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XHUMHYeckas (opMyla, YpaBHEHHE XUMHUYECKOU
peakiuy — TMPU PEIIEHUU Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUYECKHX 3aj1ad,
IIPUMEHSTh Ha3BaHHbIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHUMA.

2) 0a30BbI€E HCCIEA0BATEIbCKHE JeHCTBHSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIECTB U XUMHUYECKUX
peakuuit;

bopMyIMpOBaThH 1IEJIM U 3a/1a4W UCCIIEI0BAHMS, UCIOIB30BATh MMOCTABICHHBIE
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO IUIAHUPOBAaHUA U  IPOBEICHUS
YUYEHHUECKUX AKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 33 XOAO0M
Ipolecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3ynbTar, (OopMyIupOBaThH
0000111eHUS ¥ BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIIEOBAHUS,
COCTaBJISATH 0OOCHOBaHHBIM OTYET O MIPOJIETAHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
JESITEIbHOCTH, MPOSABIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOUCKY METOJOB PEIICHUsI MPAKTUYECKUX 3aJlady, MPUMEHEHUIO PpPa3IuYHbIX
METOJOB ITO3HAHUS.

3) pa6ora c nndopmanueii:

OPUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
NOMYyJsSIpHAasl JUTepaTypa XHUMHUYECKOTO COJAEp)KaHMs, CIPaBOYHbIE MOCOOUS,
pecypcbl HTEpHETa), aHAMM3UpOBaTh WH(POPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
NPEACTABIICHHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTb;



(GbopMynIupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHbIE METOJbI IIPU MOUCKE U
otbope wH(pOpPMAIMK, HEOOXOAWMMOW JJIS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIIPEENEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOI'MH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAaJbHYIO  (HOpPMY  TIpPEICTaBICHUS
uHbopMaIiuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIOJB30BaTh HAy4yHBIM $3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XMMHUYECKON MHpOpMaLUeil: NpPUMEHATh MEXNpeAMETHblE (pu3uueckue u
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (DOpMYJIbl, a0OpEBUATYpPbI, HOMEHKIATYPY;

UCIIONIb30BaTh W NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OsgJlaieHHe YHHBEPCAJbHBIMA KOMMYHHUKATUBHBIMH J1eHCTBUAIMM:

3aJ1aBaTh BOMNPOCHI MO CYLIECTBY 00CYKJ1a€MOI TeMbI B XOJ€ Juajiora u/uim
JTUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYJIHPOBATh CBOU  MPEHAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEJIOKEHHOMN 3a1a4uu;

BBICTYIIaTh C TPE3CHTAlMEHl pe3yJbTaTOB IMO3HABATEIbHON JIE€ATEIHHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BINOJIHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON padOThI MO0 MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEILECTB, peajn3alui Y4eOHOro MmpoekTa u (opMyIHpoBaTh BHIBOIBI
1o pe3yjbTaTaM MPOBEAEHHBIX HCCIEIOBAHHM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1e 00CYXKJIeHUSI 1 0OMEHA MHEHUSIMU.

OsgJ1aieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO I103HABATEIbHYIO
JeSITENIbHOCTD, OMpezensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpearaeMblii aJropuT™M ACHCTBHA Mpu
BBIMIOJJTHEHUM Y4YE€OHBIX W HCCIIEJOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3(p(EeKTUBHBIA CHOCOO MX pElIeHHs C Y4YETOM IIOIY4YE€HMs] HOBBIX 3HAHHUHI O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XuUMUS»
OTpaXkKaloT:

c(hOpMUPOBAHHOCTh  MPEJCTABIECHUN O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpA, POJM XHMHUU B TIO3HAHUU SIBJICHUU



npuponbl, B (HOPMHpPOBAHMHM MBIIUIEHUA H  KYJbTYpbl JIHYHOCTH, €€
(GYHKIIMOHATBFHOW TPaMOTHOCTH, HEOOXOAUMOM IJIsl PEeIIEHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJAralIINe MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, D3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBA3b, CTPYKTypHas (opmyna (pa3BEépHyTas U COKpall€HHAs), MOJIb, MOJIIpHas
Macca, MOJIPHBIM 00BEM, YIJIEPOAHBIA CKEJeT, (QYHKIMOHAJIbHAS TpYIINa,
panukan, U30MeEpUs, U30MEpbl, TOMOJIOTUYECKHUI PAJl, TOMOJIOTH, YTII€BOIOPOIBI,
KHCIIOPOJ M a30TCOJAEPNALIUE COEAUHEHUS, MOHOMEp, IOJHUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MAacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUHN S3bIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE IOHUMAaHUS NPUYMHHOCTH W CHUCTEMHOCTHM XHMHYECKHUX
ABJICHUH, (AKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUH H
0€30MacHOM HCIOJIb30BAaHWN BA)XKHEWUIIUX OPraHMYECKHUX BEIIECTB B OBITY U
MPAKTUYECKOM AEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpPHbIE MPU3HAKU MOHSITHUH,
yCTaHAaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHATHS MHPH
ONMCAaHUM COCTaBa, CTPOCHMS U MPEBPALIEHUI OPraHUYECKUX COCUHEHU;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY JIJIs
COCTAaBJICHHMSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIHA MOJIEKYJ] OPraHMYECKMX BELIECTB ISl WJUIFOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAMJIEHKHOCTh N3YUEHHBIX
OpPraHMYECKHUX BEIIECTB [0 HX COCTaBY U CTPOCHHID K ONPEACIEHHOMY
KJIaccy/Tpynne coeAuHeHUuW (YriaeBOJOpOJbl, KHUCIOPOJ U a30TCOJAEpIKallue
COEIMHEHMSI, BBICOKOMOJIEKYJIAPHBIE COEIWHEHHUsA), JaBaTh MM Ha3BaHUS IO
cucreMatnueckoi HoMeHkiarype (IUPAC), a takxke NpPUBOAWTH TPHUBUAIbHBIC
Ha3BaHMS OTAEJBHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPONUJIEH, AallETHUJIEH,
ATWJICHIJIMKOMb, INHIEpUH, (eHon, (popmanbaerui, aleTalibIeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAsI KUCJIOTa, CTEAPUHOBAs KUCJIO0TA, IJIF0K03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(hOpMUPOBAHHOCTh yMEHUSl ONPENEIATh BHUIbl XUMHUYECKOM CBSA3U B
OPraHMYECKUX COEAUHEHUSIX (OAUHAPHBIE U KPATHBIE);



c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTh TOJOXKEHUS TEOPUH CTPOCHHUS
oprannueckux BemectB A. M. ByTiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOEHMS; 3aKOH COXPAHEHUS MACChI BEILIECTB;

c(OpPMUPOBAHHOCTh ~ YMEHMIl  XapaKTepu30BaThb  COCTaB, CTPOEHHE,
¢u3znyeckue M XUMHYECKHE CBOICTBA TUIIMYHBIX IPEACTABUTENEH pa3iIMYHBIX
KJIACCOB OPraHMYECKMX BEIIECTB (METaH, 3TaH, JTUJICH, IPOIWIEH, AaleTUIEH,
Oyramuen-1,3, merunOyragueH-1,3, OeH307, METaHOJ], ATAHOJ, STUJICHTJIUKOJD,
IJIMUEPUH, (PEHOJI, aleTalbJIeru]l, MypaBbuHasi U YKCYCHas KUCJIOTBHI, TJIHOKO3a,
Kpaxmas, LEeJUII0JI03a, aMUHOYKCYCHAsl KHCJIOTa), HILUTFOCTPUPOBATh T'€HETUYECKYIO
CBA3b MEXKJy HUMH YPaBHEHMSIMH COOTBETCTBYIOIIMX XHMHMUYECKUX PEAKLIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOAOPOJHOTO
Celpps  (HE(Th, NPUPOIHBIM Tra3, yroiab), CIOCOOBI HX MEpPepadOTKU U
IPAKTUYECKOE MPUMEHEHUE NPOAYKTOB NEpepadOTKy;

c(OpPMUPOBAHHOCTh YMEHHMM TPOBOJUTH BBIYUCIECHUS 10 XUMHYECKHM
ypaBHEHUAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HCXOAHBIX
BEILECTB WUJIU NPOAYKTOB PEAKIUN);

c(OpPMUPOBAHHOCTh YMEHHMI BIAJETh CUCTEMOW 3HAHUH 00 OCHOBHBIX
METOJaX HAyYHOI'O IO3HAHUs, UCIIOJIb3yEMBIX B XUMHH IPU W3YyYEHHUH BELIECTB U
XUMHYECKHX SIBICHUHN (Ha0I0/IeHne, U3MEpPEHUE, IKCIEPUMEHT, MOACIIMPOBAHNE),
UCIIOJIB30BaTh CUCTEMHBIE XHMHWUYECKHE 3HAHUA JUIsl NPHUHATUS PpELICHUN B
KOHKDETHBIX JKM3HCHHBIX CHUTyalMsX, CBS3aHHBIX C BeEIIeCTBAMH M HX
IIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOATh MpaBMIa MOJb30BAHUS XUMUYECKON
nocyAod M JabopaTOpHBIM OOOpyIOBaHMEM, a TakXKe MpaBuia OOpaleHHs C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLUHUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TUJIAHUPOBATh U BBINOJHATH XHUMHUYECKUN
DKCHEPUMEHT (IIPEBPALLEHUs] OPraHUYECKUX BELIECTB IPU HATPEBAHUH, IIOJIyYEHNE
OTUJIEHA W U3Y4YEHUE €r0 CBOWCTB, KAYECTBEHHBIC PEAKLUMH OPraHUYECKUX
BEULIECTB, JEHATypauus OEJIKOB IPU HArpeBaHUM, LIBETHbIE peakluu OEIKOB) B
COOTBETCTBUM C IMpaBWJIAMH TEXHUKM O€30IaCHOCTH TMpU OOpALEHUH C
BEIIECTBAMH U J1A0OpAaTOPHBIM O0OPYJOBaHHMEM, WPEACTABIATH PE3yJIbTaThl
XMMHYECKOTO SKCIIepUMEHTa B (OpMe 3amucH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUPOBATH BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIU3UPOBATH XUMHUYECKYIO
UHpOpMALIMIO, TMOJYyYyaeMyl0 M3 pa3HbIX MCTOYHMKOB (CpPEICTBa MacCOBOU
uHbopMaiuu, IHTepHET u Apyrux);



chOpMUPOBAHHOCTh ~ yMEHWH  COONIOAaTh  MpaBWa  DKOJIOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAIOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KMBBIE OpPraHW3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MoHUMas cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAEHUsT HX BPEIHOIO BO3JEHCTBUS HA OpPraHU3M
YEJI0BEKa,;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
OPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIENBIX ¥ CHA0OBUASIIUX OOYYaIOIMIUXCSA: YMEHHUE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

bopmyi.
11 KJIACC

ITpenmeTHble pe3ynbTaThl OCBOEHHsS Kypca «OOmas M HeopraHuyeckas
XUMHS» OTPAXkKakoT:

c(hOPMHUPOBAHHOCTh  TPENCTABICHUNA: O XHUMHYECKOM  COCTaBJISIOMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHMHHM B IIO3HAHWM SIBJICHUHI
Opuposbl, B (OPMHPOBAHMM MBIIUIEHHS M KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHAJIBbHOW IPaMOTHOCTH, HEOOXOIMMOM JIJIs1 peLICHUS IPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BIAJCHUE  CUCTEMOM  XUMWYECKHX  3HAHHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHA (XUMUYECKUM DJJIEMEHT, aTOM, H30TOoI, S-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJISAPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XMMUYECKas CBSA3b
(KOBaJICHTHAs, MOHHASA, METAJUINYECKAsA, BOJIOPOIHAS), KPUCTAIUIMYECKAS PEIIETKA,
TUIIBI  XUMHWYECKMX PpEAaKUUH, pacTBOp, DJIEKTPOJUTBHI,  HEIJIEKTPOJIUTHI,
IEKTPOJIUTUYECKAs JUCCOLMALMA, OKUCIUTENb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMHYECKOM PEaKIUU, XUMHUYECKOE DPABHOBECHE); TEOPUM M 3aKOHBI (Teopus
IEKTPOJIMTUYECKON aHcconManuu, nepuoandeckur 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHUs MACChI BEIIECTB, 3aKOH COXPAHECHMS U NPEBpALICHUS SHEPTUU
IPU XUMHYECKHX PEAKLUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHU S3BIK XUMHH,
MHUPOBO33PEHYECKHE 3HAHUs, JICKAIIUME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM, (PAaKTOJIOrMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U O€30MaCHOM HCIOJIB30BaHNU BKHEHIIIMX HEOPTaHUYECKUX
BELIECTB B OBITY M MPAKTUYECKOM IEATEIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHI BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIME NOHATHS NPH
ONMCAaHNH HEOPTAaHWYECKUX BELIECTB U MX NPEBPAILLCHN;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HOopMysl BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUi,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPTaHUYECKUX BEIIECTB (yrapHbIM ra3, YIVIEKHCIBIA Ta3, aMMMaK, raméHas
U3BECTb, HETaIIEHAs] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJICHTHAsl, MOHHAs, METAJUINYECKasl, BOLOPOAHAS) B COCIMHEHUAX, THII
KPUCTAUINYECKON PEIIETKM KOHKPETHOTO BEIIECTBA (ATOMHAs, MOJIEKYJISpHas,
WMOHHAs, METAJJINYECKAs), XapaKTeP Cpelbl B BOAHBIX PAaCTBOPaX HEOPraHUYECKHUX
COEIMHEHUH,

c(hOpMUPOBAHHOCTh YMEHHU YCTaHAaBJINBATh MIPUHAJIEKHOCTD
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBYy K OINPEACIEHHOMY Kiaccy/TpyIe
COEAUHEHNN (IIPOCTHIE BEIIECTBA — METAJJIBI U HEMETAJUIbI, OKCU/bI, OCHOBAHUSI,
KHUCIIOThI, aM(OTEpHbIE TUAPOKCU/IBI, COJIH);

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

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB |4 mnepuonoB Ilepuonnueckoil cuCTEMBI
xumudeckux anemMeHtoB [[. M. MeHneneeBa, MCHosib3yd NOHATHS «S-, p-, d-
AIIEKTPOHHBIE opbuTanu», «3HEPreTHYECKHE YPOBHH», OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKUX JJIEMEHTOB M MX COEAUHEHUU
10 IIepuoIaM | rpyimmnaM lleppoauyeckon CUCTEMbI XUMUYECKUX d1eMeHTOB JI. .
Meunneneena;

c(hOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHCHIBaTH)  OOIIHE
XUMHYECKME CBOMCTBA HEOPTraHMYECKUX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T'€HETUYECKOW CBA3M MEXKAY HEOPTraHWYECKUMHU
BEILIECTBAMH C MMOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMUYECKHE PEAKIMH I10
pPa3IMYHBIM IIPU3HAKaM (YUCIYy W COCTaBy pPEArupyrollMX BEIIECTB, TEIIOBOMY
ahdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS DJIEMEHTOB, 0OPaTHMOCTU
pEeaKUuy, yYaCTHIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISITh YPABHEHMS PEAKIMA PazIUYHBIX
THUIIOB, MOJHbIE U COKPALIEHHBIE YPABHEHUS PEAKIMii HOHHOTO 0OMEHa, y4UThIBas
YCJIOBHS, ITPY KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJWTH PEAKIUH, MOATBEPIKIAIONINE
KAQYECTBEHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKHWX BEIIECTB, PAaCHO3HABATH
ONBITHBIM MYTEM HOHBI, PUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIICCTB;

chOpPMUPOBAHHOCTh YMEHUW  PacCKpbIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPEJICTBOM COCTABJICHUS SJEKTPOHHOTO OasiaHca
ATUX PEAKINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOM
peaKIy OT pa3InyHbIX (PaKTOPOB; XapaKTep CMEIIEHNUS XUMHUYECKOT'0 PaBHOBECHUSI
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuniui Jle [llarensbe);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHYECKHE IMPOIIECCHI,
JIe)KAIME B OCHOBE NMPOMBINUIEHHOIO IMOJYYEHUSI CEPHOWM KHUCIIOTHI, aMMHAKa, a
Takke CHOPMHUPOBAHHOCTH MPEJACTABICHUN 00 OOIIMX HAYYHBIX MPHUHIMIIAX H
HKOJIOTUYECKUX MTPoOIeMax XUMHUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOJIUTH BBIYUCICHHUS C WCIOJIB30BAHUEM
MIOHSTHUSI «MAacCOBasi JIOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B
IPY XUMHYECKUX PEAKITUSIX, MAaCChl BEMIECTBA WM 00BEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEILIECTB, TEIJIOBOTO 3((deKTa peakimd Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl
BEIIECTB, MPEBPALLCHUS U COXPAHEHUS SHEPTHH;

c(hOopMUPOBAHHOCTh YMEHHI COOJIOIATH MPaBUJIa MOJb30BAHUS XUMUYIECKON
MOCy/IoOl U J1abOpaTOpHBIM OOOpPYAOBAaHHUEM, a TaKXKe IpaBwia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBHHM C WHCTPYKIMSAMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIIOIHATH XUMHYECKUI
DKCIIEPUMEHT (Pa30KEHUE NMEPOKCUAA BOJOPOAA B IMPUCYTCTBHUM KaTaau3aTopa,
ONpPEJEICHUE Cpellbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOIO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PaKTOPOB Ha CKOPOCTh XMUMHYECKOW PEaKIIUH,
peakiuu MOHHOTO OOMEHA, KauyeCTBEHHBIE PEaKIMu Ha Cyib(ar-, kapOoHAT- U
XJIOpUA-aHUOHBI, HA KaTUOH AMMOHHS, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJa4 I10
Temam «Metaibl» U «HeMetaiibl») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0€30MacHOCTH MPU 0OpaIlleHUH C BEIIECTBAMH U J1TA00paTOPHBIM 000pYyI0BaHUEM,
MPEACTaBIATh PE3yJbTaThl XHUMHUYECKOTO JKCIepUMEeHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIONIUX peakmuii U (HOpPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUM KPUTUUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpopMaIMio, TMOJy4YaeMyr0 W3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOMU
KOMMYHHUKaMU, UHTEpHET U Ipyrux);



chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWia  DKOJIOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAIOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens IIJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIICHHUS U
NpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 0OyJaronuxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
OPUMEHSATh 3HAHMUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CHENbIX M CHAa0OBUASIIMX OOY4YalOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosmn4yecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM (mudpoBbIe)
Ne n/nn Konrtpoabsnbsie IIpakTnueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Pa3nen 1. TeopeTnueckue 0CHOBBI OPraHMYECKO XUMUM
[Ipenmer oprannueckont xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COCTMHEHUN A. 3
M. bytneposa
Hroro no pasneny 3
Paznen 2. YrieBoaopoabl
2.1 [IpenenbHble yriieBOgOPOABI — aJIKAHbI 2
5 HenpenenbHble yrieBogopoibl: alKeHbI, 6 |
’ AJKaIMEHbI, ATKUHBI
2.3 ApomaTuieckue yriaeBoa0poabl 2
54 [TpupoHbIe HCTOUHUKH YTIEBOIOPOAOB U 3 |
' UX repepaboTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:xamnue opranniecKue coeuHeHNs!
3.1 Cnuptel. Denon 3
39 Anpaerunnl. KapOOHOBBIE KUCTOTHI. 7 |
’ Crioxubie 3QUpBI
3.3 VYrineBoanl 3 1




Hroro no pa3zneny 13
Pasnen 4. A3oTcoaep:kamme opraHudeckne coeIMHeHUus

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Pa3nes S. BeicokOMOJIEKYJISIPHBIE COEIMHEHUSI

5.1 [Tnactmaccer. Kayayku. Bomokna 2
Hroro o pasneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaunmeHnoBanue pa3aeoB U TeM uudpoBLIe
Ne n/m P Kourpoabubie IIpakTuueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Pasnen 1. TeopeTnyeckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepuoanueckuii 3aKkoH
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
snemenToB 1. Y. MenaeneeBa
12 CtpoeHnue BemiecTBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heoprannueckasi XuMusi
2.1 Mertamiel 6 1
2.2 HemeTamnsr 9 1 1
)3 CBs13b HEOPTAHMYECKUX M OPTaHUIECKIX )
' BELIECTB
Hroro no pazneny 17
Pasznea 3. Xumus u :Knu3HbL
3.1 X¥UMHA U )KU3Hb 4
Uroro no pasneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 3







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne arTa udpoBbie
n/m Tema ypoka Bcero Kontpoanueie  Tpaxrueckue falsyqennﬂ :)lﬁ:)l;l;osaTenbnme
padoThI padoThI pecypesI
| [IpenMeTt opraHnyeckoil XuMuu, e€ |
BO3HUKHOBCHHUC, pa3BI/ITI/Ie 1 3HAUYCHUC
Teopust cTpoeHUST OPraHUIECKUX
2 coequnenuit A. M. bytneposa, eé 1
OCHOBHBIC TTOJIOKCHUS
[IpencraBnenue o KnaccuPUKaun
3 opraHuyeckux Beulects. Homenkiarypa |
(cucTeMarnyeckas) 1 TPUBUAIbHBIE
Ha3BaHUs OPTaHUYECKHUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, |
TOMOJIOTHYCCKHUU pH,Z[
5 MertaH u 3TaH — OpocTeIIne |
Hp@I[CTaBI/ITeJII/I AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 OTujeH U NPONUIEH — IpocTeiine |
Hp@I[CTaBI/ITeJII/I AJIKCHOB
g [Ipaktuueckas padota Ne 1. «I[Tomyuenue | | uudposas
STUJICHA ¥ U3YYCHHE €TO CBOMCTRB» nmabopaTopus
Ankanuensl. byraauen-1,3 u
9 MetunoyraaueH-1,3. Ilonyderue 1

CUHTETHUYECKOTO KayuyyKa 1 pe3UHbI




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKUH psAll. ALIETUIIEH —
MPOCTEUIIINIA MPEICTABUTEIb AIKHHOB

1 Bpluncnenus 1o ypaBHEHUIO XUMUYECKOM
peakuuu

12 Apenbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH
apeHoB

13 ['eHeTnyeckas CBSI3b YIIEBOIOPOAOB,
MPUHAJISKAIINX K Pa3IMYHbIM KJlaccaM
[IpupoaHble HICTOYHUKY YIIIEBOAOPOIOB:

14 NPUPOIHBII ra3 U MOIMyTHHIE He(TIHbIE
ras3sl, He(pTh ¥ IPOJYKTHI €€ mepepaboTKu
[TpupoaHbIEe HCTOYHUKH YTIEBOIOPOIOB:

15 NPUPOIHBIH ra3 U MOIMyTHHIE He(TIHbIE
ras3sl, HepTh ¥ IPOYKTHI €€ mepepaboTKu

16 KonTponbhast pabota no pazaeny
«YTI€BOIOPOABI»

7 [IpenenbHbIE OIHOATOMHBIE CITUPTBHI:
METaHOJ U 3TaHoJ. BonoponHas cBa3b

13 MHoOroaTOMHBbIE CIIUPTHI: ITUIIEHTIIUKOb U
TIIALEPUH

19 @DeHOoJI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE
U XUMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anprerunsl: GopMalbIeTua U
aneTanpaerua. AeToH

71 OIHOOCHOBHBIE TIPEIeNIbHBIE KapOOHOBBIS nudposas
KHUCJIOTBI: MypaBbUHAasl U YKCYCHasI nabopaTopus

22 [TpakTuueckast paborta Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIOTBI»

CheapHHOBaﬂIIOHGHHOBaﬂKHCHOTH,KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHUCIIOT

24 MBpb1a Kak CoJId BBICIIUX KapOOHOBBIX
KHUCJIOT, UX MOIOIIIEE NEUCTBUE
CrnosxxHble 3(DUPBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX
a¢hupoB

%6 Kupsl: runponus, npuMeHeHHe, udposas
Omooruveckas poib KUPOB naboparopust
VYrneBoabl: cocTaB, KjlacCUpUKaLUA.

27 Baxwuelime npencraBuTeNu: riaoKo3a,
dpykTO3a, caxaposa

)3 Kpaxmai u nenirono3a kak npupoHbie
MOJIUMEPBI
KonTtponbHas pabota no pasueny

29 «Kucnopoaconepxaiiyue opraHuyeckue
COCIUHCHUS»

30 AMUHBI: METHJIAMUH U aHWJIUH
AMUHOKHUCIOTHI Kak aMm(poTepHbIe

31 OPraHUYEeCKHE COCTMHEHUS, NX
Ouosnoruueckoe 3HadeHue. [lentuab

0 benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COSUHEHUS

13 OcHOBHbIE OHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN

34 OCHOBHBIE METOILI CUHTE3A




[TnacTMacchl, Kaydyku, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KJIACC

Ne
n/u

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTposbHbIe
padoThI

IIpakTuyeckue
padoTshI

JlaTa
H3yUeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUN PJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HTypamus aToMOB

[lepuonnueckuii 3akoH u llepuoanueckas
cHCTeMa XUMMHYECKuX 31eMeHToB J[. 1.
MengeneeBa, UX CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U UX COGZ[HHGHPIFI 110
rpyIaM U nepuoaam. 3Ha4eHUE
MEePUOIUYECKOTO 3aKOHA U CUCTEMBI
xumMudeckux 3yemMenToB /.M. MenaeneeBa B
Pa3BUTHU HAYKH

Crpoenue BelecTBa. XMMHUUYECKasi CBS3b, €€
BU/IbI; MEXaHU3MBI 00pa30BaHMs
KOBAJICHTHOM CBsI3U. BogopoaHast cBs3b

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

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




Knaccudukanus 1 HOMEHKIATypa
HEOpPraHWYECKUX coeNMHEeHUM. ['eneTnueckas
CBSI3b HEOPTaHUYECKHUX BEIIECTB, PA3TUIHBIX
KJIaCCOB

Knaccudukanus XuMu4eckux peaxiiuii B
HEOPraHUYECKOU U OPraHu4eCKON XUMUH.
3aKOH COXpPaHEHMsI MACCHI BEILIECTB; 3aKOH
COXPAaHEHH U IIPEBPALICHHS SHEPTUU IPU
XUMHYECKHUX PEAKIMIX

udpoBas
nmabopaTopus

CkopocTtb peakiuu. OOpaTuMble peakLuy.
XUMHUYECKOE PABHOBECUE

udpoBas
naboparopust

10

[Tpaktuueckas padota Ne 1. «Bnustaue
pa3uyHbIX (PAKTOPOB HA CKOPOCTh
XAMHYECKOU PEAKIIUU»

11

DnekTponuTudeckas aucconuanus. [lonsarue
0 BOAOpOoaHOM Moka3zarene (pH) pactBopa.
Peakniuu nonnoro oomena. ['maponus
OpFaHquCKHX nu HeopraHqucxnx BCIICCTB

12

OKHUCIUTEIEHO-BOCCTAHOBUTEIIEHBIC
peaxiun. [ToHsATHE 00 AIIEKTpOITH3E
pacIIaBOB U paCTBOPOB COJICH

13

KonTtponsHas pabota no pazneny
«Teopernueckre OCHOBBI XUMHU»

14

Merauibl, ux nosnoxenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX dieMeHTOB /[]. U.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Gpu3ndecKkue cBONCTBA
METaJUIOB




15

CnnaBbl METAIIOB. DJIEKTPOXUMHUYECKUH PSIIL
HanpsHKEHUH METAILIIOB

16

XUMHYECKHE CBOMCTBA BaXKHEHIITNX
METaJuIOB (HAaTpUH, Kajaui, Kajabluid, MarHui,
ATIOMUHUN) U UX COCTUHEHUHN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHNN

18

XUMHYECKHE CBOMCTBA [TUHKA, JKeJie3a U UX
COECTMHEHNN

19

[IpakTuueckas padora Ne 2. "Pemienne
HKCHEPUMEHTAIBHBIX 3371a4 110 TEMe
«MeTanb»"

20

Hewmeranbl, ux monoxeHue B
[Iepronnueckoit cucteMe XUMUYECKUX
anemeHToB 1. . Meneneesa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3nyecKue CBOMCTBAa HEMETAIIOB.
AJOTpONnus HEMETAJIOB (Ha MpUMEpe
KHUCTIOpOJ1a, cephl, hocdopa u yriaeposaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX
COCTMHEHUN

23

XuMHYeCcKue CBOMCTBA a30Ta, pochopa u ux
COEMHECHUI

24

XUMHUYECKUE CBOMCTBA yIJIepoia, KpEMHUS U
UX COCOUHEHUN

25

[IprumeneHne BaXKHEUIINX HEMETAIOB U UX
COCTMHEHNN

26

O0001IeHUE U CUCTEMATU3ALMS 3HAHUH 110




TeMe «Hemeramner». Berauciaenus mo
YPaBHEHUSAM XUMHYECKHUX PEaKIUi 1
TEPMOXUMHUYECKHE PACUETHI

[IpakTuueckas padora Ne 3. «Perenune

27 SKCIEPUMEHTAIBHBIX 33Ja4 110 TEME 1
"Hemeramisl"»
KonrtponbHas pabora no remam «Mertasibl»

28 u «Hemeramnei»/Beepoccuiickas 1
npoBepoyHas pabota

29 Heoprannueckue u opraHuyeckre KUCIOTHI. | nudpoBas
Heoprannueckue u opraHuyeckre OCHOBaHMs nabopaTopust
AmdoTepHbIe HEOPraHUYECKHUEe U

30 opraHudeckue coefuHenus. ['enetTnueckas |
CBSI3b HEOPTaHMYECKUX U OPraHUYECKUX
BEIIIECTB
Posib xuMuu B ob6ecrieueHNH SKOJIOTHIECKO,

31 SHEPreTUYECKON U MUIEBOM 0€30MacHOCTH, 1
Pa3BUTHH MEIULIUHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX

32 IIPUHIUIIAX [IPOMBIIUICHHOIO ITOIy4eHUs 1
Ba)XHEUIINX BEIIECTB

33 YenoBek B MUpE BEMIECTB U MaTEPUAIOB 1

34 XUMHUA U 300pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







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

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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