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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE CpeIHEro o01ero oo0pa3oBaHUs
pa3paborana Ha ocHoBe dDenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CPETHEro OOIero 00pa3oBaHUs
(®OIT  COO), mnpencrabieHHblx B  DeaepalibHOM  TOCYIApPCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konnenmuu mnpenogaBaHus
yueOHOro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoii
denepanuy, peamu3yIOMIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOTrpaMMbl, U
OCHOBHBIX TONOXeHU «CTparernn pa3BuTusi BocnuTanus B Poccuiickoi
deneparuun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHHU, K OIMPEACIICHUIO
oO1eit cTtparerun oOydeHUsl, BOCIIUTAHUS U PAa3BUTHS 00ydarOlUUXCsl CPECTBAMU
yduebHoro npeameta «Xumus» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyanbHeie nosioxkeHuss GI'OC COO o B3auM0OOYCIOBIECHHOCTH IICJIEH,
COJIepKaHUs, PE3yJbTAaTOB OOy4YeHHWS M TPEOOBAaHWUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHnue, NOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHON  OpraHu3alii, SBISETCA HEOThEMJIEMOM YacThlo HX
obpazoBanHocTH. OHO CIY)XHT 3aBEpIIAIONIAM JTAllOM peaju3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIFOYEBBIX IIEHHOCTEH, TMPHUCYIIHX
LEJTOCTHOM CHCTEME XUMHUYECKOTO o0O0pa3oBaHUs. OTH I[IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
4eJioBeKa, a TakKe DJKOJOTMYeCKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBI0 W TPUPOAHOW cpeme. Peammsyercs Xxummueckoe oOpa30BaHUE
o0ydJaronmxcsi Ha YpOBHE CPEIHEro o0Iero oopa3oBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHMHS», COJIEPKAHHE M TIOCTPOCHHE KOTOPOrO OIPENEIEHBl B
nporpaMmMe MO0 XHMHUHM C YYETOM CHEHU(PUKH HAYKHM XUMHH, €€ 3HAYeHHUS B
MO3HAHUU TPUPOJBI U B MaTepUalbHOW >KM3HU OOLIECTBA, a TaKXkKe C Y4ETOM
o0mux Tmened W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeqHero obmero oopasoanus B Poccutickont denepanmm.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUrpaeT ocoOyio poJib B
COBPEMEHHOW LMBWJIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEpHUAIbHON KYJIBTYPHI.
Ona BHOCHUT CBOU BKJIaJ B (DOPMHPOBAHUE PAMOHATHEHOTO HAYYHOTO MBINIJICHUS,
B CO3/IaHHE IEJIOCTHOTO TPEJICTABICHUs 00 OKpYKAIOIIEM MHpPE KaK O €IUHCTBE
IPUPOIBI M YEIOBEKa, KOTOpoe (OPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIETO MHUPA, OCO3HAHUS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEIlIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00J1aCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMUs CTaja
HEOTHEMJIEMOHN YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOJAUMBIM yCIOBHEM YCIIEITHOTO
TpyJa W KM3HU KaKI0ro wieHa oOmectBa. COBpeMEHHas XMMHsA Kak Hayka
co3ujaTenbHas, Kak HayKa BBICOKMX TEXHOJIOTMI HallpaBjcHa Ha pELICHUE
rno00anbHBIX MPOOJEM YCTOWYMBOIO Ppa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOH, MUIIEBOM, IKOJIOTMUECKON 0€30MaCHOCTH U OXPAHbI 3J0POBbSL.

B cooTtBercTBUM C OOmMMM LENSMA W TNPUHIMIAMH CPEIHEro OOIIero
oOpa3zoBaHus coaepxanue npeamera «Xumus» (10-11 kmaccel, 0a30BbI YPOBEHb
U3YyYEHHUs) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOILEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYKH UM i BBIPAOOTKM  MHPOBO33PEHYECKHUX
OPMEHTUPOB, YCIECIIHOIO BKJIKOYEHHS B JKU3Hb COLMYMa, IPOJOJKEHUS
o0pa30BaHMs B pa3IUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBidOmIMMU  IpeaMeTa  «XUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckass xumus» U «OOmas M HEOpraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJepXKaHHs KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHWKM MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIICH XUMHH) U
opranndeckon xumuu. GopMuUpOBaHHE NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMera o0OecneyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCErO0  MHOroooOpasus
BELIECTB HA OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUIA XUMUH.

Crtpyktypa coaepxaHusi KypcoB — «Opranuueckas xumus» u «OO0mas u
HEOpraHuyeckas XuMus» cpopMupoBaHa B MpOorpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOI'O IOJAXOJa K M3Y4YEHHIO Yy4eOHOro wmarepuana u oOyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHU BEIIECTBA
paccCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OpPraHUYECKUX
COCAMHEHNM, a TAaKK€ Ha YPOBHE CTEPEOXMMHUUYECKUX M DJIEKTPOHHBIX
IOpEJICTaBICHU O CTpoeHHH BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BELIECTBAaX JAIOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTUBHBIX COEJUMHEHHNH. B Kypce OpraHn4ecKkoM XUMHH IIOJIYy4YalOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO OOpa30BaHUs MEPBOHAYATHHBIC
IPEICTaBICHUS O XUMHUYECKOM CBSI3U, KIACCH(PUKAMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMUUECKONU PEAKIINH.

[Tonx HOBBIM YyrJIOM 3peHUs B IHpeaMmeTe «XuMmus» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETHUYECKHI MaTepuan u (AaKTOJIOTHMUECKHE CBEIACHHS O BEIIeCTBAX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHudyeckas
XUMUSD» 00yYarolMMcCs MPEAOCTaBIsETCS BO3MOYKHOCTh OCO3HATh 3HAYEHHE
HNEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJ0JIOTMUECKUX MO3ULMM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIUH STOro 3akoHa — OT
o0o01aromieit 10 0ObACHSIOMENH U MTPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BOXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKXKE O XUMHUECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 m 11 xkmaccoB
3IIEMEHTAMHU COJACpXKaHHs, WMEIOIUMHU KYyJIbTYPOJOTUYECKUNH U TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATENbHON W MPAKTHUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKHUX MPUTIOKEHUM XMUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(OPMALUIO U
OPUMEHSATHh €€ JJId TONOJIHEHUS 3HAHUM, pEeIIeHUsS HWHTEICKTYalbHbIX U
HKCIIEPUMEHTAJILHBIX MCCIIEA0BATENIbCKUX 3a/1a4u. B 1ienom conepkanue yueOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  HM3Y4YEHHS OPUEHTUPOBAHO  HA
dopMupoBaHrue y 0OYyYarOMIMUXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsI TOHUMAaHUS
dunocopckux uaed, TaKMX Kak: MaTepUalbHOE E€AMHCTBO HEOPTaHHMYECKOTO M
OpraHUYEeCKOro MHupa, OOYCJIOBIEHHOCTh CBONCTB BEUIECTB HMX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTb MPUPOJHBIX SIBICHUH MYTEM OKCHEPUMEHTA U
pelieHusi MPOTUBOPEYMH MEXKAYy HOBBIMU (akTaMH UM TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUU 3KOJOTUYECKUX MpobdiieM, a
TaKKe MpoOJieM cOepexEeHUsT IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJIOTUI U MaTepPUAJIOB.

B nmmane pemieHus 3a7ad  BOCIMTAHMS, PpAa3BUTUS W COLMAIM3ALUU
o0y4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOIXOJbl K OMNPEICICHUIO
COJIEp)KaHUs M TOCTPOCHUA TpeaMeTa IMpeaycMaTpuBaioT  (OPMUPOBAHHE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUN, HUMEIOIUX 0a30BOe 3HAYEHUE MJiA
pa3IMYHBIX BHUAOB JCATENBHOCTU: pEIICHUS NpoOsieM, TOHUCKa, aHajau3a M
00paboTku nH(popMannu, HEOOXOTUMBIX AJI MPUOOPETEHUS ONBITA IPAKTUYECKON
U HCCIIEIOBATEeNIbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B npaktuke mnpemnojaBaHus XMMHM KaKk Ha YpPOBHE OCHOBHOTO OOIIETro
0o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 0011ero 00pa3oBaHus, MPU ONPEACIICHUN
COJIep’KaTeNbHON XapaKTEPUCTUKU IeNed HU3yYeHHUs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPATUIIMOHHO MpU3HAETCA (OPMUPOBAHHME OCHOB
XUMHUYECKON HayKH Kak 00JIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JESATEIbHOCTH YE€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNbTypbl. C
METOMYECKOW TOYKM 3pPEHHUsI TAaKOM MOJAXOJ K OINpPEACNICHUIO Ielied H3ydeHUs
npeaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHsI TJABHBIMHM LIETSIMHU W3Y4YECHHS MpEaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SBHISAIOTCA:

e (opMHpOBaHHE CHCTEMbl XHMHYECKHX 3HAaHWH KaKk  BaKHEHIIeH
COCTaBIISIIOLIEH €CTeCTBEHHO-HAYYHON KapTUHBI MHpa, B OCHOBE KOTOpPOM
JeKaT KIIYEBbIC MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHWE W TOHUMAHHUE CYIIHOCTH TOCTYITHBIX
000011eHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C HMCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAyUYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHYECKHX peakuui, HEOOXOMUMBIX [UIsi TPUOOpETEHUs
YMEHHI OpPHUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKHX SBICHHIA,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUECKOHN ¥ MOBCEAHEBHON KHU3HHU;

e pa3BUTUE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHMEM XHWMHUYECKOTO O3KCIEpUMEHTa, COOJIOJEHUEM  MPaBUI
0e301acHOro OOpalIeH s ¢ BEUECTBAMH.

Hapsiny ¢ aTum, copepikaTellbHas XapaKTepUCTHKA IeNiel U 3a71ad U3y4YCeHUs
npeaMeTa B mporpaMMe 1Mo XUMUW YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero oomiero oopazoBanusi. CerogHs B
OpernojaBaHUM XUMUU B OOJbIIEH CTENEeHH OTHAETCsl  MPEANOYTEHHE
NPAKTHYECKOH KOMIIOHEHTE COJAep)KaHus OOydYeHHWs, OPHEHTUPOBAHHOW Ha
MIOJITOTOBKY BBIMMYCKHUKA 00IIe00pa30BaTEIbHON OpraHU3aIliH, BIAACIOIIETO HE
HaOOpoM 3HaHWH, a (YHKIMOHATBFHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOAMHU H
YMEHHUSIMH aKTUBHOTO TMOJIYY€HHs 3HAHUN U MPUMEHEHUS WX B PEaTbHON >KU3HU
JUIS PEIICHUs TPAKTUUECKHUX 3ajau.

B cBsi3u ¢ OTHUM mNpu HU3YYCHHH TMpeaAMeTa «XUMHS» TOMHHHPYIOIIEe
3HauYeHHUE MPUOOPETAIOT TAaKKUE LIETH U 3a]Ia4H, KaK:

amanrtanusi o0yJarommxcsi K YCIOBUSM TWHAMUYHO Pa3BHBAIOIIETOCS MUDA,
dbopMUpOBaHHE  UHTEIJICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHnI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPAaMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX C BEIICCTBAMH U UX
IPUMEHEHHUEM;

dopMupoBaHue y OOy4yarOUIMXCA KJIIOYEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIETEHIINI), UMEIOUIMX YHUBEPCAJIbHOE 3HAUYCHHUE [UISI Pa3IUYHBIX BHUJIOB
JeSTEIIbHOCTH: PelIeHus1 mpo0jeM, TTONcKa, aHaiu3a U 00paboTku MHGpOpMAIUH,
HEOOXOIUMBIX IS TPUOOPETEHHS OIbITa JAEATEIBHOCTH, KOTOpas 3aHMMAaeT
BXHOC MECTO B TIIO3HAHWM XHMHH, a TaKXKe I OICHKH C TO3HIHN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHX
IPOLIECCOB HAa OPTaHU3M YEJIOBEKA U MPUPOAHYIO CPELLY;



pa3BUTHE MO3HABATENIBHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CHOCOOHOCTEHN 00yUaIOMXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOMCKA U aHanu3a yuyeOHOU U
HAYYHO-TTOMYJISIPHON HHPOPMAITUN XUMUIECKOTO COICPIKAHMS,

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HAOII0IaTEIbHOCTH, COOPAHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YACTHOCTH, MPHU IUIAHUPOBAHUU M MPOBEICHUH XUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHWE Yy OOy4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIpPaBJICEHHOCTH XUMHUH, €€ BAXXHOM POJM B PEHICHUM TJI00ANbHBIX IpoOiieM
palMOHAIBHOTO MPUPOJIONOIB30BaHNUS, OTIOHEHUS SHEPTeTUYECKIX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpex HOTrO
OTHONICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHUsS OIbITa
UCIIOJIb30BAaHUSl TOJYYCHHBIX 3HAHUM Ui NPUHATUS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B yueOnoMm mmaHe cpeaHero ooOmiero oOpa3oBaHUS MPEIMET «XUMUS
0a30BOTr0 YpOBHS BXOAWT B COCTaB MPEAMETHOUN obnactu «EcTecTBeHHO-HAyYHBIE
IPEIMETHD».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMUHU, Ha 0a30BOM YPOBHE
cpemHero oomiero oopasoBanus, coctasisieT 136 gacoB: B 10 xmacce — 68 yaca (2
yac B HeJento), B 11 kimacce — 68 yaca (2 yac B HEICINIO).



COJEPKXAHME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI OPraHUYeCKON XUMUH

[Ipenmer opraHM4YecKON XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYEHUE B
MOJyYEHUH HOBBIX BEIIECTB M MaTepuaioB. Teopus CTPOEHUS OPraHUYECKUX
coequnenut A. M. bytiepoBa, e€ ocHOBHBIE TToI0)KeHHI. CTpyKTypHBIE (hOPMYJIIBI
OpraHMYeCcKUX BemecTB. [oMmornorusi, wu3zoMepus. XuMH4YecKas CBSI3b B
OPTaHUYECKUX COCIUHEHUSIX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o kinaccupUKAIMM OPTaHUYECKHX BemiecTB. HoMmeHkmaTypa
OpraHUYEeCKUX COEIMHEHHM (cucTeMaruueckas) W TpUBHAIbHbIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUs BELIECTB W MX MPEBPALLCHHIA:
O3HAKOMJICHHE ¢ oO0pa3llaMh OpPraHMYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTaHWYECKUX BEIIECTB, HAOIIOJEHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTaHUYECKNX BEIIECTB
IIpU HarpeBaHuu (I1aBJeHUE, 00YTIMBAHUE U TOPEHUE).

Yraesopopoasl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKH psfa. MeraH M 3TaH —
MPOCTEUINE TPEICTABUTEIN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBOWCTBA
(peakiuu 3aMelieHus] W TOpPEHHUs), HAXOXJEHHWE B MPUPOJE, TOJy4YeHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psifi. DTUIICH U MPONUIEH —
MPOCTEUINE TIPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakMu THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAlMM, OKHUCJICHHUS U
MOJINMEPHU3AIINH ), TOJTYYeHUE U TPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHM psijl. AllETHIIEH
— MPOCTEHIIMIA TpenCcTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYecKue Hu
XUMHUYECKUE CBOMCTBA (pEaKiMu THAPUPOBAHMUSI, FAJOTCHUPOBAHUS, THIPATALINH,
TOPEHMUS ), OJyYeHUE U IPUMEHEHHUE.

Apensl. ben3on: cocrtaB, cTpoeHue, (pU3NUECKHE W XUMUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUsI U HUTPOBAHUSA), MOIYYEHUE U NpUMEHEHHE. To1yon:
cocmae, cmpoeHue,  ¢uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOdyYyenue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBsSI3b MEXIY YIVIEBOAOPOJAAMH, NPUHAAIEKAIIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NONMYTHBIE
HedTsaubie ra3el. HedThs u e€ mpoucxoxaeHue. CrnocoObl nepepaboTku HEePTH:
IEPErOHKa, KPEKUHI (TEPMHUYECKHM, KaTaJuTHYeCKuil), nuposn3. I[IpoaykTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIi
yroJib U MPOAYKTHI €0 MepepadOTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs] BEUIECTB M UX MPEBpallCHUN:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLHUU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HONPON3BOAHBIX, IPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYEHHE ITUJICHA

Y U3yUYEHHE €TO CBOUCTB.

Pacuérurle 3amayn.

BeluncneHuss Mo ypaBHEHHMIO XUMHUUYECKOM peakiuu (Maccel, 00bEMa,
KOJINYECTBA MCXOJHOrO BEHIECTBA WJIM MPOJYKTA PEAKIIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WIIH MPOTYKTOB PEAKIIHH ).

Kucaopoacoaep:xamue opraHu4ecKue coeJHHEHH I

[IpenenbHblE OJHOATOMHBIE CHUPTHI. METaHONT U 3TAHOJ: CTPOCHHUE,
dbu3nyeckue M XUMHYECKHE CBOWCTBA (pEaKIMU C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), NpUMEHEeHHE. BoJopoaHbIe CBSI3U MEXKIY
MOJIEKYJIAMU CIUPTOB. JIelCTBHE METAHOJIA U 3TAHOJIAa HA OPTaHU3M YEJIOBEKA.

MHoOroaromMHsl€  CHUPTHL. DTWJICHIJIUKOIbL W  TJHULEPUH: CTPOCHHE,
dbuznyeckue M XUMHUYECKHE CBOMCTBA (B3aUMOJICMCTBHE CO IICJIOYHBIMU
MeTaJlJlaMU, Ka4eCTBEHHAs peakiusi Ha MHOTOaTOMHBIE CHUPTHI). JlelicTBHe Ha
OpraHu3M 4esnoBeka. [[pumeHenue rimueprHa U STUICHTIIUKOJIS.

®deHo: CTPOCHHWE MOJEKYJbl, (HU3NYecKne ¢ XHWMHUYECKHE CBOWCTBA.
TokcuunocTh penona. [Ilpumenenue gpenona.

Anbaerugipl U kemowuwvl. Dopmanplervjl, aleTalbJIerul: CTPOCHHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEaKIIMU OKHCICHUS M BOCCTAHOBJICHUS,
KAuE€CTBEHHbIC PEAKIIUH), TIOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeJebHBIC KApOOHOBBIE KHUCIOTH. MypaBbHHAS W
YKCYCHasl KUCJIOTHI: CTpoeHHUE, (hU3NUECKHe U XMMHUUYECKHE CBOWCTBA (CBOMCTBa,
o01Me A Kjacca KUCIOT, peakius dTepuuKkaim), nojlydeHue U npuMeHeHue.
CreapuHOBasi M OJICMHOBASs KHUCIOTHI KaK MPEACTABUTENN BBICIINX KapOOHOBBIX
KHUCIIOT. MpIla Kak COJTM BBICIIIUX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ACHCTBUE.

CnoxHble 2(puUpPBl KaK MPOW3BOJAHBIE KapOOHOBBIX KHCIOT. ['mapomnus
ci0xHbBIX 3¢upoB. Kupsl. ['naponus xkupos. [Ipumenenue xupoB. buongornueckas
pOJIb KUPOB.



YrneBompl:  cocTtaB, KiaccUuUKAuUs ~ yriaeBoAoB  (MOHO-, JH- U
nosiicaxapuabl). ['oko3a — npocTerimii MOHOCaxapH1: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBAa (B3aMMOJACWCTBHE C
ruapokcugom Menu(Il), oxucienue amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHHME IJIFOKO3bl), HAXOXACHUE B IPUPOAE, NPUMEHEHHE,
ouonoruueckas poiab. otocunte3. OpykTo3a KaKk U30MEP TIIIOKO3BI.

Kpaxman u nemnoo3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia U
HEeJUTI0I03bl.  Pu3nyeckue W XUMHYECKHE CBOWCTBA Kpaxmana (THApOJIU3,
KaueCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpALICHUI:
IpoBeJcHNE, HAOMIOJEHNE U OINHCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcunoM Mmenu(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TIJIMIIEPUHA C
ruzpokcuiom Meau(1l)), anpaernioB (OKMCIEHHEe aMMHAYHbIM PaCTBOPOM OKCHUA
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammozeiicTBue Kpaxmana C HOIOM),
IpOBEJCHHUE MPAKTUUECKOM pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbruncnenuss 1o ypaBHEHHMIO XMMHMUYECKOM peakuuu (Maccbl, 0ObEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKILIUN).

A3oTcoaeprkamue opraHu4eckKue COeIMHEHHUS.

AMUHOKHUCIIOTBI Kak aM(OTEpHblE OpraHMYECKUe cCoequHEHUs. Du3ndecKue
U XMMHMYECKHUE CBOMCTBA aMUHOKHCIOT (Ha IpuMepe IMuuHa). buonmormueckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTuasl.

benkn kak npuUpoIHBIE BBICOKOMOJEKYJIApHBIE coeauHeHus. l[lepBuuHasd,
BTOpUYHAsT ¥ TPETUYHAs CTPYKTypa OelIKOoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUJIPOJIN3, IEHATypalusl, KAUeCTBEHHbIE peaKLuu Ha OEJIKu.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YECHHUS BEIIECTB M HX IPEBpALICHUIL:
HaOJII0/ICHUE U ONKCAaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: JACHATypalus OEIKOB MpU
HarpeBaHUU, IBETHHIC PEAKIIUU OEIIKOB.

BbicokoMoJIeKyJISIDHBIE COeIMHEHUS

OCHOBHBIC NOHATHSI XMMHH BBICOKOMOJIEKYJISIPHBIX COEAVMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIUMEPU3ALNN, CPEAHASA MOJICKYJIApHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COEAMHEHUN —
NOJIMMEPHU3ALUS U MOJUKOHEHCAL.

OKCIEPUMEHTAJIIBHBIE METOJbl HM3Y4YECHHMS BEIIECTB M HX IPEBpALICHUI:
03HAaKOMJIEHHE ¢ 00pa3lamMu NMPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MexXnpeIMETHBIX CBA3EH IIPU NU3YYEHUH OPTAHUYECKON XMMHUU B
10 kracce OCYUIECTBISETCA YEpe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHATHUN, TaK W MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU ISl OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO1ue ecTeCTBEHHO-HAyUYHbIE IOHATHS: SIBJICHUE, HAYYHBIH (aKT, TUIOTE3A,
3aKOH, TEOPHs, aHAJINW3, CUHTE3, KiIaccu(uKanus, MepuoaudHOCTh, HAOIOICHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIETMPOBAHHUE.

®dusuka: wmarepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHUE
BEIIECTBA, (PU3MUECKHUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3MeE,
¢doTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTJIEBOIBI, >KUPBHI,
dbepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOILIUBO,
pecypcsl.

TexHonorus: MNHILIEBbIE MPOAYKTHI, OCHOBBI pPAalMOHAIBHOTO MUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTepUaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMHAYECKH d3JIEeMEHT. AToM. Sapo aroma, H30TOMNBI. DJIEKTPOHHAS
00oJi0uKa. DHEPreTUYecKue ypoBHHU, MOAYPOBHHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHnsl JEKTPOHOB MO OpOUTAIsIM B aToMax
AJIIEMEHTOB MEPBIX YETHIPEX NEPUOOB. IINEKTPOHHASI KOH(PUTYpALUsi aTOMOB.

[lepnognueckuil 3akoH U [lepuoguyeckas cucremMa XMMHYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOHA U [lepnoanueckor CUCTEMBI
xuMuueckux sneMeHToB JI. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUs CBOWCTB XHMHUYECKHX 3JEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJOXHBIX BEIIECTB MO TpyNnaM U MEpHOJIaM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BemiecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJIeHTHasi HEMOJISIpHAas M MOJsSpHas, MOHHAsA, MeTauindeckas). MexaHUu3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuentopHsiil). Bomoponanas cBs3b. BaneHTHOCTb. JEKTPOOTPHUIATEIHHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

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

Knaccudukanus HEOPraHUYEeCKUX COCIMHEHUH. Homenknarypa
HEOPraHMYECKHX BEIIECTB. [eHeTHYecKas CBA3b HEOPraHWYECKHUX BELIECTB,
MPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Knaccupukanuss XMMHUYECKMX  peakiuuid B
HEOPraHUYECKOM M OPraHUYECKON XMMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YIHEPTUH MPU XUMHYECKUX PEAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIC
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipuniun JlelllaTense.

Dnextponutryeckas aucconuanus. CuiabHbIe U ciiadbie dnekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, [IEJIOYHAS.

OKUCIUTENBLHO-BOCCTAHOBUTEIIHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Yy4YEHUs BELIECTB W MX MPEBPAILCHUIA:
neMoHcTpauus Tabiun «llepuoanueckas cucreMa XuMuueckux snementoB [, .
MeHneneeBa», W3ydeHHE MOJIENEH KPUCTAUIMYECKHX PEMIETOK, HAOMIOIeHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3I0KeHUE TIEPOKCHIA
BOJIOPOJIa B PUCYTCTBUU KaTajanu3aTopa, ONPEIEIECHUE CPEALl PACTBOPOB BELIECTB
C TOMOUIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, PpEAKIUU HOHHOIO0 OOMeHa),
IIPOBEJICHUE NIPAKTUYECKON paboThl «BnusHue pa3nuuHbiXx (akTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnble 3anaumn.

Pacuétel 1O ypaBHEHUSM XHUMHYECKHMX pEaKUHil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HMCIIOJIb30BAHUEM IOHATHUS «MacCOBas
JIOJISI BELIECTBAY.

Heopranunyeckasi Xumus

Hemeraiuel.  Ilonoxenne HemerauioB B llepuoandeckoir  cucreme
xumuyeckux snemeHtoB [[. M. MenpaeneeBa U 0COOEHHOCTU CTPOEHHUSI aTOMOB.
duznyeckre CBOICTBA HEMETAJJIOB. AJUIOTPOINHUS HEMETAUIOB (Ha MpuUMepe
KHCIIOpoa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajOreHOB, CEpPbI, a30Ta,
docdhopa, ymiepoga U KpeMHHMsI) U MX  COCAUHEHUM  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUH ).

[IpyuMeHeHnEe BaXXHENIIINX HEMETAJIOB U UX COCIUHEHUM.



Mertamnel. [lonoxxenne meramnos B Ilepuoandeckon cUCTEME XHMHMYECKHX
sanemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue Qusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUN PsAJT HAPSHKEHUN METaJIJIOB.

XHUMHUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHWM, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCAUHEHUH.

OOmue cnocoObl moiyueHus: MeTawioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUs BELIECTB W MX MPEBPALLCHHI:
U3y4YeHUE KOJUIEKIMU «MeTamibl U CIUIaBbl», O0Opa3loB HEMETAJIOB, PEIICHUE
OKCIIEPUMEHTAJILHBIX 3a7ad4, HAOJIOJICHWE W OINHCAHHWE JIEMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMU
KHUCJIOT U 1eJI0Yel, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amayn.

Pacuétel maccer BemiecTBa Mo 00bEMa ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WU OOBEMY OJIHOTO W3 YYaCTBYIONIUX B PEAKIIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OTHO
U3 BEUIECTB UMEET IPUMECH.

XuUMUA U KU3Hb

Ponp xuMum B 00ECIEUEHUM HKOJOTMYECKOM, PHEPTeTUUYECKOM M MUIIEBOM
0e30macHOCTH, Pa3BUTHH MeAWIUHBL [loHATHE O HAyYHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIUIIAX OPOMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEUIECTB M MATEPHUAIOB: BAXKHEWIIHNE CTPOUTEIbHBIC
Marepuasbl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepuaiibl IJs 3JIEKTPOHUKH, HaHOMAaTEepHuasbl, OPTaHUYECKUE MU MUHEPAIbHBIC
yao0peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
pernaparoB, MpaBuia 0E30MAaCHOTO HCIOIh30BaHMS MIPEMapaToB OBITOBOW XUMHUU
B IMIOBCEIHEBHOW JKU3HU.

MexIpeaMeTHbIE CBA3H.

Peanuzanust  MeXOpeAMETHBIX  CBA3€d MpU  HU3YyUYCHUH  OOmed
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHSATHHA, SBISIOIIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX IPEIMETOB ECTECTBEHHO-HAYYHOTO ITUKJIA.

OO011e ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIH (pakT, rumores3a, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNePUOAUYHOCTh, HAONIIOACHHE,
SKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBJICHHUE.



duznka: MaTepusi, SHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUECKHE BETUYMHBI U CIMHHIIBI MX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: XuMuUYecKasi MPOMBIIUIEHHOCTh, METAJUIYPTHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
POMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaJIOB,
AJIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

OdI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOydJarouMMucs MporpaMM CpelHero oomero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHbIM W TOpeAMeTHbIM). HayuHo-meToaudyeckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHUs SBISIETCA CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

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

OCO3HaHUE OOYYAOIIMMUCS POCCUUCKONW TPaKIAHCKOW HWISHTUIHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEEIEHUIO;

HaJIM4Khe MOTUBALIMU K OOYUYEHHIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KJTIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JEeSATEIbHOCTH HEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAaMH, MPUCYIIMMH 1I€TOCTHOU
CHUCTEME XMMUYECKOTO 00pa30BaHuUs;

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

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUS MpeaMeTa «XHUMHS» TOCTHUTAIOTCS B
€IMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHUYECKUMHU, COLIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOTO Tpa)XTaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMud U TpaBWIaMH  TIOBEIEHHUS, CIOCOOCTBYIOIIMMHU  IpoleccaM
CaMONIO3HAHUSA, CaMOpPa3BUTHSI M HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTH
00yJaroIMXcs.

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

1) rpamaIaHCKOr0 BOCIIMTAHMS:

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

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax U TMPaBWIaAX MEXITHIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



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

CIOCOOHOCTH TMOHMMATh M NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJEIUIO
OTEUECTBCHHON XUMUMU;

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

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

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MMOBEACHMUS,;

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

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

4) popMUpPOBaAHUS KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEeH 310poBoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

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

MOHUMAHUS [EHHOCTH TIPaBWJI WHAMBUAYAIBHOTO M  KOJUIGKTHBHOTO
0€301acHOro MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJICH;

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

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIHCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JPYruxX BHUAAX
NeSTEeIbHOCTH;

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



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

YBaXEHUS K TPYLY, JIIOISIM TPyAa U pe3ybTaTaM TPYAOBOU AEATEIbHOCTH;

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

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

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

NOHMMAaHHUA TJI00AJBPHOTO XapaKTepa 3KOJOTHYECKUX MpoOJieM, BIMSIHUS
HDKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE ITPUPOJIHONU U COLUUAIIBHOU CPEJIbI;

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

AKTUBHOTO HENPUATHS JCUCTBUH, MPUHOCIIIUX BpEl OKPYXKaroLIEH
IPUPOJIHON cpeie, YMEHHs] MPOTHO3UPOBATH HEOIArOMpPUSATHBIE SKOJIOTHUECKUE
NOCJIECTBUS PEANPUHUMAEMBIX JEHCTBUN U IPENOTBPALIATh UX;

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

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

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

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ poJid B
(GbOopMHpPOBAaHUM PALMOHATIBLHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUU IIEJOCTHOTO
npeacTaBlieHuss 00 OKpYKaloleM MHUpE Kak O €IMHCTBE MPHUPOAbI U YelOBeKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHWH NPOoOJIEM COXpPaHEHUs
IPUPOIHOTO PABHOBECHS;

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

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



NoJTydyaeMble 3HAHUA Ui aHAIU3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEr0 MUpa U
IPOUCXOSAIINX B HEM NU3MEHEHUN, yMEHHUS J1eJaTh 000CHOBAaHHbBIC 3aKIIOUECHUS Ha
OCHOBE HAay4HbIX (PAaKTOB W HMEIOIIMXCS MJaHHBIX C IEJNbI0 MOJNyYeHUs
TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCHOJIb30BaTh XHMHUYECKHE 3HAHUS IS
peleHust Ipo6sieM B peaabHbIX KU3HEHHBIX CUTYalIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUH N0 XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSIM TpyZa B Pa3lMYHbIX cepax mpodhecCuoHaTbHON
JESITEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

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

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

YHUBEpCAJIbHbIC y4eOHbIC NEHCTBHs (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

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

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

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

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHBIMU NMo3HaBaTeJbHbIMH
JefCTBUSIMH:

1) 6a30Bble JIOrHYecKue AeMcTBHUS:

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

ONPENEATh LENU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIOJIb30BaTh IMPU OCBOCHWUH 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIIAITh XapaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



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

BBEIOMpPATh OCHOBAaHWUS W KPUTEpUH IS KJIacCH(PUKAIMA BEIIECTB U
XUMHUYECKUX PEAKLIN;

YCTAHABJIMBAaTh IPUYMHHO-CIECACTBEHHBIE CBS3W MEXIAY H3y4aeMbIMU
SIBJICHUSIMU;

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

IIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMmyna, ypaBHECHHE XUMHYECKOU
peakuy — TMpU PElIeHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKHX 3ajad,
IPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 60a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuit;

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

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

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

3) pabora ¢ nnopmanueii:

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



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

npuoOpeTaTh OIBIT HUCIOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U PA3IMYHBIX [IOUCKOBBIX CUCTEM;

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

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

UCIIONb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHMBOJIHMYECKHE CPEICTBA
HaTJISTHOCTH.

OsgJlaieHHe YHHBEPCAJbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BONPOCHI MO CYLIECTBY 00CYKJ1a€MOM TEMBI B XOJ€ Juanora u/uiu
JIUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEIOKEHHOMN 3a1a4u;

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

OsgJlaieHHe YHHBEPCAJbHBIMHU PeryITUBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIATh CBOIO I103HABATEIbHYIO
JeSITeNIbHOCTD, Ompezensas e€ Ield W 3aJaud, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpeiaraéMblii aJrOpuT™M ACUCTBHM MpuU
BBIMIOJJHEHUM Y4e€OHBIX UM HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3(p(PEeKTUBHBIA CHOCOO MX pelIeHHs C Y4YETOM IIOJY4YEHMsI HOBBIX 3HAHUHI O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HA OCHOBE CaMOaHaln3a
Y CaMOOIICHKH.

INNPEAMETHBIE PE3YJIbTATDBI

10 KITACC

[IpenMeTHble pe3ysnbTaTbl OCBOEHMS Kypca «OpraHuueckas XHUMHS»
OTPAKAIOT:

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



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

BJIAQJICHNE  CHCTEMOM  XUMHMYECKMX  3HaHMWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAramIe MOHATHS (XMMHUYECKUH BJIEMEHT, aToOM, JJIEKTPOHHAas
000J10uKa aTOMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPHULIATEIbHOCTh, XMMUYECKas]
CBsI3b, CTPYKTypHas (opMmyina (pa3BépHyTas M COKpalll€HHas), MOJIb, MOJSpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeleT, (PyHKUMOHAJIbHAs TIpyMNIa,
paauKal, U30Mepus, U30Mepbl, TOMOJIOTMYECKUN psiJl, TOMOJOIH, YTJI€BOJOPO/IbI,
KHCIIOPOJ, M Aa30TCOJAEpXkALIUE COCAUHEHUS, MOHOMEp, IOJHUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOEHUS
opraHuuyeckux BemecTB A. M. ByTinepoBa, 3aKOH COXpaHEHHUS] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XHMMHUHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeXallue B OCHOBE NOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTHM XHMHYECKHUX
ABJICHUH, (PAKTOJIIOTUYECKUE CBEACHHMS O CBOICTBaX, COCTaBe, IOJYyYEHUU WU
0€30MacHOM HCIHOJIb30BAaHUU BaKHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
IPAKTUYECKOH JEATEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUI BBIABIATh XapaKTEpHblE NPU3HAKU IOHATHI,
YCTaHABJIMBATh UX B3aUMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NpPU
ONMCAaHUM COCTaBa, CTPOCHHMSI U MPEBPALIEHUI OPraHUYECKUX COECIUHEHUM;

c(OpPMUPOBAHHOCTh YMEHMM HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY MJIs
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIEHHOM)
(GopMysl OpraHMYECKHMX BEIIECTB W ypPAaBHEHUHM XHMMHUYECKUX pEakKLui,
U3rOTaBIMBATh MOJEIHA MOJIEKYJ OPraHMYECKHMX BELIECTB ISl WJUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUH YCTAHABIIMBATH IMPUHAIJIEKHOCTh H3YUYEHHBIX
OpraHMYECKHUX BEIIECTB II0 KX COCTaBy U CTPOEHUI0 K ONpEACIEHHOMY
KJaccy/Tpynne CoeQuHEHUuM (YIrJIeBOIOpOJbl, KHCIOpPOJ U a30TCOAEpKallue
COEIMHEHMS, BBICOKOMOJIEKYJIAPHBIE COEIWHEHHUsA), JaBaTh MM Ha3BaHUS IO
cucrteMatnyeckoi HoMmeHkiarype (IUPAC), a takxke NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUS OTAEIBHBIX OPraHMYECKHUX BELIECTB (STWIJIEH, IPOIWJIEH, AalETUIIEH,
ATWJIECHIJIMKONb, TJIMUEPHUH, (EeHOJ, QOopMalbIerull, auneTaibAerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCJIOTA, OJICMHOBAs! KACJI0Ta, CTEAPUHOBAS KUCJIOTA, TIII0K034,
dpyKTO3a, KpaxMal, LeJUIr0J103a, [NINIUH);

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



c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHSITH TIOJIOKEHUS TEOPUH CTPOCHUS
opranmdeckux BemiectB A. M. bytnepoBa 1151 00bsICHEHUST 3aBUCUIMOCTH CBOWCTB
BEIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MACChI BEIIIECTB;

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

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(Th, NPHUPOJIHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKH U
PAaKTHYECKOe MPUMEHEHHUE TPOTYKTOB TIepepadOTKy;

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

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

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MPaBUJIa MOJb30BAHUS XUMUYIECKON
MOCYJION W J1abopaTOpHBIM OOOPYIOBAaHMEM, a TaKXKe IpaBuia OOpaImieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIMSMHU IO BBITIOJHEHHUIO J1a00paTOPHBIX
XUMHYECKHX OIIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W BBIIOITHATH XUMHYCCKUUN
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPY HATPEBAHUU, MOJTyUYCHHE
STWJIICHA W W3YyYCHHE €ro CBOWCTB, KAaYeCTBCHHBIE PEAKIUHU OPTaHUYECKHUX
BEIECTB, JCHATypalus OCNKOB NpPH HArpeBaHWH, LIBETHHIC PEakiuu OEIKOB) B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH OE30MacCHOCTH TMpH OOpaIlEHUH C
BEIIECTBAMH H JAOOPATOPHBIM OOOPYIOBAaHUEM, TWIPEICTABIATH PE3YIbTATHI
XUMUYECKOTO JKCIepuMeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyITUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YJIbTAaTOB;

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



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

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

JUISL CHENBIX W CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

bopmyi.
11 KJIACC

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

c(hOPMUPOBAHHOCTh  TPEJCTABICHUNA: O XHUMHYECKOM COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHMHU B IIO3HAHUU SIBJICHUU
Opupoasl, B  (QOPMUPOBAHUU MBIIUICHHS W  KyJbTYphl JIMYHOCTH, €€
(GyHKIHMOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pelIeHUs TPAaKTUYECKHUX 3a/1a4
¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOINEHHWS K CBOEMY 3J0POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralolIue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u3oToMl, s-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIpHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENIEHb OKUCJICHUS, XMMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHASA, METAJUINYECKas, BOJIOPOJIHAS ), KPUCTAJUIMYECKAS PEMIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJIHUTBI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEeaKiuu, XUMHUYECKOE PABHOBECHUE); TEOPUU M 3aKOHBI (Teopus
ANEKTPOJUTUYECKON aucconumanuu, nepuoandeckur 3akon [[. M. Menpneneesa,
3aKOH COXPaHEHHsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS YHEPTHUU
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH S3BIK XHUMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INOHUMAHHUS NPUYUHHOCTH U
CHUCTEMHOCTH XWMUYECKHX SIBICHUN, (PAKTOJOTUYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUU U O€30MacHOM UCIOJIb30BAaHUU BOKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOM €SI TEIbHOCTH YEJIOBEKA,



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

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYI) CUMBOJMKY IS
cocTaBieHuss (HOpMyJ BEIIECTB M ypaBHEHUH XUMHUYECKUX  pEaKLUid,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YyrJ€KHCIbI ras, aMMHaK, TaméHas
U3BECTh, HETalIEHAs! U3BECTh, MUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaICHTHOCTh U CTETIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEAWHEHUSIX PA3IUYHOrO COCTaBa, BUJ XUMHUUYECKOU
CBA3M (KOBaJIEHTHAs, NOHHAs, METaJUIMYECKas, BOJOPOJIHASA) B COCIMHEHUSAX, TUII
KPUCTAJUIMYECKONW PEIMIETKM KOHKPETHOIO BELIECTBA (aTOMHAs, MOJIEKYJIApHasi,
MOHHAs, METAJUTMYECKas), XapakTep Cpelbl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCTUHECHM;

c(hOpMUPOBAHHOCTh yYMEHUHI yCTaHaBJIUBATh MPUHAJJIEAKHOCTh
HEOPraHWYECKUX BEIIECTB MO MX COCTaBy K OMNpEeAeNEHHOMY KIaccy/Tpyrie
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJLIbI, OKCUbI, OCHOBaHU,
KHUCJIOTBI, aM()OTEPHbIEC TUAPOKCUIBI, COJH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
W. MenneneeBa u IEMOHCTPUPOBATH €T0 CUCTEMATUZUPYIONTYI0, OOBSICHUTEILHYIO
¥ IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuyeckux sneMmeHtoB JI. M. MenneneeBa, ucnoinb3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opouTanu, «3HEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHYECKUX JIEMEHTOB M UX COEIMHEHUU
1o nepuogam u rpynnam llepuonnueckoit cuctemMbpl XUMUYECKHX 351eMeHTOB []. .
Menpeneena;

chOpMHUPOBAHHOCTh ~YMEHHUN  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBA3M MEXKIYy HEOPraHU4EeCKUMHU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

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

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMSI PEAKIMN pa3IUUYHBIX
THUIIOB, TOJHBIE U COKPAUIEHHBIE YPABHEHUS PEAKIIMii HOHHOTO 0OMEHa, yUYUThIBas
YCIIOBHSI, IPY KOTOPBIX 3TH PEAKLIUU UAYT 1O KOHIIA,;



chOpPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJUYHBIX HEOPraHWYECKHUX BELIECTB, pPAaclO3HABaTh
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIECTB;

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

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peaKklMu OT pa3auYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCMMOCTH OT BHelHero Bo3aeicTeus (npunuun Jlelllarense);

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

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHUCICHHUS C HCIIOJIb30BAHUEM
MOHSATUS «MAaccoBas JOJsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKHX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WU OOBEMY OJHOTO M3 YYACTBYIOUIUMX B pPeaKlUU
BEIIECTB, TEIJIOBOro 3¢ (deKra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BELECTB, IPEBPALLECHUS U COXPAHEHHUSI SHEPIHH;

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

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

c(OPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAJIM3UPOBATH XHMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOM
KOMMYHUKaIK, IHTepHET U ApYyTHX);



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

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

JUISL CHENbIX M CHAa0OBUASIIMX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmy.
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Ne HaumeHoBaHuepas3ae 0B 1 (mupoBbie)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl  IlpakTuyecknepadorbl P
o0pa3oBaTe/ibHbIEpeCypPChI
Paszgen 1.TeopeTnyeckneoCHOBLIXMMUM
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HOYPOYHOE IINTAHUPOBAHUE
10 KVIACC

Ne KoanuecTBo4yacoB

Jaram3yuy  DuekTpoHHblenu(ppoBbIcOOpa3oBaTe

Temaypoxa Bce KourtpoJbHbie IIpakTuyeckue
eHus JIbHbIEPeCypChl

ro padoThI padoThI

n/
n

[Ipenmet oprannyeckoit
XUMHH, €€ BOBHUKHOBEHHE, 1 https://m.edsoo.ru

Pa3BUTHUC U 3HAYCHUC

[Ipenmet oprannyeckoit
XUMHH, €€ BOSBHUKHOBCHUE, 1 https://m.edsoo.ru

Pa3BUTHUEC U 3BHAYCHUC

CrpoeHus opraHM4ecKux
coenuHeHud A. M.
Bbytneposa, €€ oCHOBHBIE
MOJIOKEHUSI

1 https://m.edsoo.ru

CrpoeHus opraHM4ecKux

COCTMHECHUN
1 https://m.edsoo.ru

A.M.bytnepoBa.e€ OCHOBHbIE
MTOJIOKEHHUSI

IIpencrasnenue o
KJ1accu(uKanuu
OpPraHUYECKUX BEILECTB.
Howmenknarypa 1 https://m.edsoo.ru

(cucremaTuveckas) u
TPHUBHAJIHHBIC HA3BAHUS
OpPTaHUYECKUX BEIICCTB




IIpencrasnenue o
KJIacCU(PUKAITIHI
OpPraHUYECKUX BEILECTB.
Homenknarypa
(cucremaTuveckas) u
TPUBHUAJIBHBIC HA3BAHU
OpraHN4Y€CKUX BCIICCTB

https://m.edsoo.ru

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH PSJT

https://m.edsoo.ru

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHUU P

https://m.edsoo.ru

ATIKEeHBI:COCTaB U
CTPOEHHUE.CBOMCBA

https://m.edsoo.ru

10

CriocoObI ToTy4eHUs U
MPUMEHEHHS ATKEHOB

https://m.edsoo.ru

11

DU3NYECKUE U XUMUYECKHUE
cBoicTBa ankeHoB. IIpaBuiio
MapKkoBHUKOBA.

https://m.edsoo.ru

12

[TpakTuyeckas padora Ne 1.
«Ilomydenue sTuneHa u
U3Yy4YEHUE €ro CBOMCTB)

https://m.edsoo.ru

13

Aunkanuensl. byranuen-1,3 u
MeTunoyraaueH-1,3.
[Tony4yeHue CHHTETUYECKOTO
Kay4yyKa U pe3uHbI

https://m.edsoo.ru

14

Aunkanuensl.byranuen-1.3 u
METHUI0yTaTueH-
1.3.Ilony4yenue

https://m.edsoo.ru




CUHTETHUYECKOTO KayyyKa U
PE3UHBI

15

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH PSI.
Auneruien —
MPOCTEUIIUUTIPEACTABUTEIIbA
JIKMHOB

https://m.edsoo.ru

16

AJIKMHBI:COCTaB U
0COOEHHOCTHU
CTPOEHHUS.TOMOJIOTHYECKUIPS
1. ALIETUJIEH-TTPOCTEU LI
MPEICTAaBUTEND aJIKAHOB

https://m.edsoo.ru

17

Beruucnenus no ypaBHEHUIO
XUMUYECKOHN pPEeaKLUU

https://m.edsoo.ru

18

Breruucnenus mo ypaBHEHUIO
XUMHYECKON peaKiuu

https://m.edsoo.ru

19

ApeHsbl: 6€H30JT U TOJTYOJ.
TOKCMYHOCTH apEeHOB

https://m.edsoo.ru

20

ApeHbl: 0€H30J1 ¥ TOITYOII.
TOKCMYHOCTB apEHOB

https://m.edsoo.ru

21

I'eneTnueckast CBA3b
YTJIEBOJIOPOJIOB,
MpUHALJIEeKALINX K
paBJII/I‘IHBIM KiiaccaM

https://m.edsoo.ru

22

I'enetnyeckast cBA3b
YTJICBOIOB. IIPUHAIIICIKAIITIX
K pa3JINYHbIM Kjlaccam

https://m.edsoo.ru




23

IIpupoHbIE UICTOYHUKHU
YIJIEBOAOPOIOB: MPUPOIHBII
ra3 ¥ onyTHele HeTAHbIE
ras3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

https://m.edsoo.ru

24

IIpupoHbIE UICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIHBII
ra3 ¥ onyTHble HeTAHbIE
ras3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

https://m.edsoo.ru

25

KonrponsHas pabora no
pazneny «YTIeBOIOPOIbD»

https://m.edsoo.ru

26

Hpez[eanHe OJHOATOMHBIC
CIIUPTBI: MCTAHOJI U 3TAHOJI.
Bonopoanasicsasb

https://m.edsoo.ru

27

[IpenenbHbIe OTHOATOMHBIE
CHUPTHI: METAHOJI U 3TAHOJL.
Bonopoanasicsasb

https://m.edsoo.ru

28

MHOroaToMHbI€ CITUPTHI:
STWJICHIJIUKOJb U TIIULIEPUH

https://m.edsoo.ru

29

MHOroaroMHsI€ CIIMPTHI:
STUJICHIJIUKOJIb U TJINLEPUH

https://m.edsoo.ru

30

DeHOI: CTPOCHUE MOJIEKYJIBI,
¢busnvecKkue 1 XUMHYECKHE
CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru

31

DeHOI: CTPOCHUE MOJIEKYJIBI,
¢buznuecKkrue u XUMUYECKUE
CBOWCTBA, IPUMEHEHUE

https://m.edsoo.ru




32

Anpaerunst: GopMambaeTU U
areTanbaerug. AeTod

https://m.edsoo.ru

33

Anpaerunst: GopMambaeTU U
areTaipaerng. Aerod

https://m.edsoo.ru

34

Anpaerunpl: GopManbaeTu 1
aretTanbaerug. AeTod

https://m.edsoo.ru

35

OnHOOCHOBHBIE NPEAEIbHBIE
KapOOHOBBIE KHCIIOTHI:
MypaBbHHAS U YKCYCHasI

https://m.edsoo.ru

36

OnHOOCHOBHBIE NPEAEIbHBIE
KapOOHOBBIC KHCIIOTHI:
MypaBbUHAsI U YKCyCHasI

https://m.edsoo.ru

37

OIIHOOCHOBHBIE TIPEICIIbHBIC
KapOOHOBBIC KHCIIOTHI:
MypaBbUHAs U YKCyCHas

https://m.edsoo.ru

38

[TpaxTrueckas padota Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

https://m.edsoo.ru

39

CreapuHoOBas U OJIEMHOBAs
KHCJIOTBI, KaK TPEJICTaBUTEITN
BBICIITNX KapOOHOBBIX KHCIIOT

https://m.edsoo.ru

40

CreapuHoOBas U OJIEMHOBAs
KHCIIOTHI, KaK PeICTaBUTEIN
BBICIITNX KapOOHOBBIX KHCIIOT

https://m.edsoo.ru

41

MprU1a Kak COJIU BBICIIUX
KapOOHOBBIX KUCJIOT, UX
MOIOIIlee JelCTBHE

https://m.edsoo.ru

42

Mpg11a KaK COJIM BBICIINX

https://m.edsoo.ru




KapOOHOBBIX KUCJIOT, UX
MOIOIIIEE NENCTBUE

43

Mpru1a Kak COJIU BBICIIUX
KapOOHOBBIX KUCJIOT, UX
MOIOIIlee JelCTBHE

https://m.edsoo.ru

44

CrnoxxHbIe 2(DUPHI KaKk
MIPOU3BO/IHBIC KapOOHOBBIX
KHCIIOT.
Maponu3ciaoKHBIXIPUPOB

https://m.edsoo.ru

45

CrnoxxHbIe 2(DUPHI KaKk
MIPOU3BO/IHBIC KapOOHOBBIX
KHCJIOT.
Maponu3ciaoKHBIXIPUPOB

https://m.edsoo.ru

46

Kupsl: runponus,
pUMeHEeHHe, OuoIoruyecKas
POJIb JKUPOB

https://m.edsoo.ru

47

Kupsl: runponus,
IpUMEHEHHE, ONOoJIoTHIecKas
POJIb JKUPOB

https://m.edsoo.ru

48

Kupsl: runponus,
pUMEHEeHHe, OMooTHIecKas
POJIb JKUPOB

https://m.edsoo.ru

49

VrneBoasl: cocTas,
knaccudukanus. Baxueitmme
NPEJCTaBUTEINN: TIIOKO03a,
¢bpyxTO3a, caxapo3a

https://m.edsoo.ru

50

VrneBoasl: cocTas,
kinaccudukanus. Baxuenmme

https://m.edsoo.ru




MNpeACTAaBUTCIIN: TJIFOKO34a,
dbpykTO3a, caxapo3a

51

VYrieBoasl: COCTaB,
knaccudukanus. Baxueitmme
NPEJCTaBUTEIIN: TIIOKO03a,
¢bpyxTO3a, caxapo3a

https://m.edsoo.ru

52

Kpaxman u nemitonosa kak
IIPUPOJHBIE TTOJIUMEPDI

https://m.edsoo.ru

53

Kpaxman u nemitonosa kak
MIPUPOJTHBIE TIOTUMEPHI

https://m.edsoo.ru

54

Kpaxman u nemironosa kak
IIPUPOJHBIE ITOJIUMEPDI

https://m.edsoo.ru

55

Kontponbnas paboTa mo
paszneny
«Kucnopoaconepxaiuue
OpPTaHUYECKUE COCTUHEHHS

https://m.edsoo.ru

56

AMWHBI: METUJIAMHH U
AHUJINH

https://m.edsoo.ru

57

AMMHBI: METWJIAMHH U
AHUJINH

https://m.edsoo.ru

58

AMHHOKHCIIOTBI KaK
am(oTepHbIe OpraHNYecKue
COCIUHEHMS, UX
OMOJIOrMYEeCKOe 3HAUECHHE.
IlenTuael

https://m.edsoo.ru

59

AMHHOKHCIIOTHI KaK
am(oTepHbIe OpraHNYecKue
COEIMHEHUS, UX

https://m.edsoo.ru




OHOJIOTHYECKOE 3HAUECHUE.
IlenTuael

60

AMHHOKHCIIOTBI KaK
am(oTepHbIe OpraHNYecKue
COCIUHEHMS, UX
OHOJIOrHMYeCcKOe 3HAUYCHHE.
IlenTuael

https://m.edsoo.ru

61

benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COCIMHECHMUS

https://m.edsoo.ru

62

benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE
COCAUHCHUA

https://m.edsoo.ru

63

OCHOBHBIE TTOHSITHSI XUMHU
BBICOKOMOJICKYJISIPHBIX
COETUHEHUN

https://m.edsoo.ru

64

OCHOBHLIC IIOHATHUA XUMHUU
BBICOKOMOJICKYJISIPHBIX
COETUHEHUN

https://m.edsoo.ru

65

OCHOBHLIC IIOHATHUA XUMHUHU
BBICOKOMOJIEKYIISIPHBIX
COETUHEHUN

https://m.edsoo.ru

66

OcHOBHBIE METOJIBI CHHTE3a
BBICOKOMOJIEKYIISIPHBIX
coenuHeHui. IlmacTMaccsl,
Kay4yKH, BOJIOKHA

https://m.edsoo.ru

67

OcHOBHEBIE METOJBI CHUHTE3a
BBICOKOMOJICKYJISAPHBIX

https://m.edsoo.ru




coenuHeHui. [lmacTMaccsl,
Kay4yKH, BOJIOKHA

O0600111eH1E U
cucreMaTrmnlalumsa I/I3y‘~IeHHOFO

68 Marepuasia 1o 1 https://m.edsoo.ru
TeMe" BbICOKOMOJIEKYIISIpHBIE
coenuHeHus"
OBUIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME




11 KJIACC

Ne

n/
n

Temaypoxa

KoanuecTBo4yacoB

Bce
ro

KonTposbHbIEp
a00ThI

IIpakTuyeckue
padoThI

Jarauzyu
eHHA

JIeKTPOHHBbIeNU(PPOBBICOOPa3OBaTE
JIbHbIepecypchl

XHWMHYECKUH IIIEMEHT.
ATOM. DIEKTpOHHAs
KOH(HUTrypaIus aToMOB

https://m.edsoo.ru

XHWMHYECKUH IIIEMEHT.
ATOM. DJIEKTpOHHAs
KOH(UTYpaIus aTOMOB

https://m.edsoo.ru

[Tepuoanueckuii 3aKOH 1
Ilepnonnueckas cucrema
XUMHUYECKHX IJIEMEHTOB /.
W. MenneneeBa, nx cBs3b C
COBPEMEHHOU TeOpHUeH
CTPOEHHUSI ATOMOB

https://m.edsoo.ru

[Tepuoanueckuii 3aKOH 1
[Tepuonuueckas cucrema
XUMHUYECKHX HIIEMEHTOB /.
W. MenneneeBa, nx cBsA3b C
COBPEMEHHOU TeOpHUeH
CTPOEHHUS ATOMOB

https://m.edsoo.ru

3aKOHOMEPHOCTH
N3MEHEHMS CBOMCTB
XAMHUYECKHX DJIEMESHTOB U
HUX COEIUHEHUU IO
TpyIIaM U Mepruoiam.

https://m.edsoo.ru




3HaueHue NepruoIUYECKOro
3aKOHA U CUCTEMBI
XUMHUYECKHX 3JIEMEHTOB
.. Menneneena B
pa3BUTHH HAyKH

3aKOHOMEPHOCTH
W3MEHEHUS CBOICTB
XUMUYECKUX DJIEMEHTOB H
HUX COEIUHEHUN IO
TpyIIaM 1 epruoiaM.
3HaueHue NepruoUYECKOro
3aKOHA M CUCTEMBI
XUMHUYCCKUX DJIEMECHTOB
J.1. MeHneneena B
Pa3BUTHHU HAYKU

https://m.edsoo.ru

CrpoeHue BeliecTna.
XuMHUecKas CBI3b, e
BUABI, MCXaHHU3MBI
o0pa3oBaHMs KOBAJIEHTHOM
cBsi3u. BopopoaHascBsizb

https://m.edsoo.ru

CrpoeHue BeliecTna.
XuMHUecKas CBSI3b, e
BUABI, MCXaHHU3MBI
o0pa3oBaHMs KOBAJIGHTHOM
cBsi3u. BopopoaHascBsizb

https://m.edsoo.ru

BanenTHoCTb.
DNeKTPOOTPULIATETLHOCTD.
CreneHb OKUCIICHHUS.
BemectBa MOIEKyISIpHOTO

https://m.edsoo.ru




U HCMOJICKYJISIPHOTO
CTPOCHUS

10

BanenTtHoCTb.
DNEeKTPOOTPULIATETLHOCTD.
CreneHb OKUCIICHHUS.
BemectBa MOIEKyIsIpHOTO
Y HEMOJIEKYJIIPHOTO
CTpOCHHUS

https://m.edsoo.ru

11

ITonsTHE O AUCTIIEPCHBIX
cuctemax. IcTuHHBIE U
KOJJTIOUJHBIE PACTBOPBIL.
MaccoBas qoJist BelecTBa B
pacTBope

https://m.edsoo.ru

12

ITonsTHE O IUCTIIEPCHBIX
cuctemax. IcTuHHBIE U
KOJUJTOUJHBIE PACTBOPBIL.
MaccoBas qoJjist BelecTBa B
pacTBope

https://m.edsoo.ru

13

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYeCKUX
coenuHenui. I'eneTnueckas
CBSI3b HEOPTAHUYECKUX
BEIIIECTB, Pa3IUIHBIX
KJ1aCcCOB

https://m.edsoo.ru

14

Knaccudukanus n
HOMEHKJIaTypa
HEOPTraHUYECKUX
coenuHenui. I'eneTnueckas

https://m.edsoo.ru




CBs3b HCOPraHNYCCKUX
BCIICCTB, Pa3JINYHBIX
KJ1aCCOB

15

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYeCKUX
coenuHeHui. I'eneTnueckas
CBSI3b HEOPTAHUYECKUX
BEILIECTB, Pa3TUIHBIX
KJ1aCcCOB

https://m.edsoo.ru

16

Knaccudukanus
XMMHYECKUX PEAKIUH B
HEOPraHu4eCcKou 1
OpraHNUYeCKON XUMHUH.
3aKOH COXpaHEHUSI MACChI
BEILIECTB; 3aKOH
COXpaHEHUs U
MIpEBpAIICHUS YIHEPTUU TTPU
XUMHUYECKUX PEaKIUIX

https://m.edsoo.ru

17

Knaccudukamms
XMMHYECKUX PEAKIUH B
HEOPraHUYECKOU U
OPraHU4YeCKON XUMHUH.
3aKOH COXpaHEHHUs MacChl
BEILIECTB; 3aKOH
COXpaHEHUs U
MIPEBPALLCHUS YHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

https://m.edsoo.ru

18

CKopocThb peaxiu.

https://m.edsoo.ru




OOpartuMble peakiuu.
XHUMHUYECKOE PAaBHOBECHE

19

CKopocTb peaxiu.
OOpartuMble peakuuu.
XUMHUYECKOE paBHOBECUE

https://m.edsoo.ru

20

CKOpOCTh peakiuu.
OO6patumbie peakiyH.
XUMHUYECKOE PaBHOBECUE

https://m.edsoo.ru

21

[TpakTrueckas padora Ne 1.

«BnustHue pa3TuIHBIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEaKIUn»

https://m.edsoo.ru

22

DJIEKTPOJIUTHYECKAS
nuccormanus. [Toaarue o
BOJIOPOJTHOM IOKa3aTese
(pH) pacTBOpA.
PeaxnunmnonaorooomeHa.
I'mpponusopraHnyeckux u
HEOPraHWYECKUXBEIIECTB

https://m.edsoo.ru

23

DJIEKTPOJIUTHYECKAS
nuccormanus. [Toaarue o
BOJIOPOJAHOM IOKa3aTese
(pH) pacTBOpa.
PeakuunnonHorooomMeHa.
I'mpponusopraHnyeckux u
HEOPraHWYECKUXBEIIECTB

https://m.edsoo.ru

24

DNEeKTpOIUTHYECKAS
mucconmanus. Ilorarue o
BOJIOPOJIHOM TOKa3aTese

https://m.edsoo.ru




(pH) pactBOpa.
PeaxnunmnonaorooomeHa.
IM'uaponuzopraHnvyecKkux u
HEOpPraHMYECKUXBEUIECTB

25

OKHCIIUTENIHLHO-
BOCCTaHOBUTEIILHbBIE
peaknuu. [lonstue 06
AJIEKTPOJIN3E PACIIIIaBOB U
pacTBOPOB coOJIeH

https://m.edsoo.ru

26

OKHCIIUTENIHLHO-
BOCCTaHOBUTEIILHbBIE
peakmuu. [lonstue 06
AJIEKTPOJIN3E PACIIIIaBOB U
pacTBOPOB coJIer

https://m.edsoo.ru

27

OKMCIIUTEIIHLHO-
BOCCTaHOBUTEJILHbBIE
peakmuu. [lonstue 06
AJIEKTPOJIN3E PACIIIIaBOB U
pacTBOPOB coJIeh

https://m.edsoo.ru

28

KonrtponsHast pabora no
pazaeny «Teopetnueckue
OCHOBBI XUMUU

https://m.edsoo.ru

29

MeTtanibsl, UX IMOJIOKEHHUE B
Ilepnonnueckoii cucreme
XAMHUYECKUX JIEMEHTOR /1.
W. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB.
O6muedn3nIecKuECBONCTB

https://m.edsoo.ru




aMCTaJllIOB

30

MeTtamiel, UX MOJIOKEHUE B
IIepuonnueckoii cucreme
XAMHUYECKUX JIEMEHTOR /1.
W. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB.
O6muedn3nIecKueCBONCTB
aMeTaJlJIOB

https://m.edsoo.ru

31

CIu1aBbI METAJIIOB.
DNEKTPOXUMUYECKUN P
HanpsHKEHUA METaJIOB

https://m.edsoo.ru

32

CIu1aBBI METAJIIOB.
DNEKTPOXUMUYECKUN P
HaIpsHKEHUN METaJUIOB

https://m.edsoo.ru

33

XUMUUYEeCKHe CBOMCTBA
Ba)KHEHIIINX METaJIJIOB
(HaTpuii, Kanuii, KaJIbIHM,
MarHui, aJlOMUHUAN) U UX
COCIMHECHUN

https://m.edsoo.ru

34

XuMHYECKHE CBOMCTBA
BaXKHEHIIIHUX METaJJIOB
(HaTpuii, Kanuii, KaJIbIHM,
MarHui, aJlOMUHUAN) U UX
COCIMHEHUN

https://m.edsoo.ru

35

XHUMHUYECKHE CBOMCTBA
XpOMa, MEIN U UuxX
COEIUHEHUN

https://m.edsoo.ru

36

XHUMHUYECKHE CBOMCTBA

https://m.edsoo.ru




XpOMa, MEIU U UuxX
COETUHEHUN

37

XMMHUYECKUE CBOUCTBA
IIMHKA, JKejie3a U UX
COCTMHECHUN

https://m.edsoo.ru

38

XHUMHYECKHE CBOMCTBA
IIMHKA, ’KeJie3a U UX
COE€IUHEHUN

https://m.edsoo.ru

39

[TpakTrueckas padota Ne 2.
"Pemenne
AKCTIEPUMEHTAJIBHBIX 3a71a4
mo Teme «MeTamn»"

https://m.edsoo.ru

40

HemeTamnsl, ux monoxeHne
B [lepnoanueckoii cucreme
XAMHYECKHX 3JIEMEHTOB /J[.
. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB

https://m.edsoo.ru

41

HemeTamnnsl, X monoxeHne
B [lepnoanueckoii cucreme
XAMHYECKHX 3JIEMEHTOB /J[.
H. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

https://m.edsoo.ru

42

PuznyecKue CBOMCTBa
HEMETAJIOB. AJUIOTPONUs
HEMETAJUIOB (Ha puUMepe
KHCIIOpo/a, cephl, hocdopa
U yTJIepo/ia)

https://m.edsoo.ru




43

du3nyecKne CBOKMCTBA
HEMETAJIOB. AJUIOTPONUs
HEMETaJIJIOB (Ha IpuMepe
KHCJIOpo/ia, cepbl, hocdopa
1 yTIepoa)

https://m.edsoo.ru

44

XMMHUYECKUE CBOUCTBA
TaJIOTE€HOB, CEPhI U UX
COETUHEHUN

https://m.edsoo.ru

45

XMMHUYECKUE CBOUCTBA
raJIOr€HOB, CEPhI U UX
COCTMHECHUN

https://m.edsoo.ru

46

XHUMHUYECKHE CBOMCTBA
a3ora, Gocodpa u ux
COCTMHECHUN

https://m.edsoo.ru

47

XuMHYecKre CBOMCTBA
azoTta, ¢pocodpa u ux
COETUHEHUN

https://m.edsoo.ru

48

XUMHUYECKHE CBOMCTBA
yriiepoia, KpeMHHS U X
COETUHEHUN

https://m.edsoo.ru

49

XMMHUYECKUE CBOUCTBA
yIJIepo/ia, KpeMHHS U X
COETUHEHUN

https://m.edsoo.ru

50

[IpuMeHeHre Ba)KHEUIINX
HEMETAJUIOB U UX
COCIMHEHU I

https://m.edsoo.ru

51

[IpumeHeHne BaKHEUIINX
HEMETAJIJIOB U UX

https://m.edsoo.ru




COETUHEHUN

52

O06001enue u
CHCTEMAaTH3aIns 3HaHUM 110
Teme «HemeTanab.
Breraucnenus 1o
YpaBHEHUSAM XUMHUYECKHUX
peakuuii u
TEPMOXUMHUYECKHE PACUETHI

https://m.edsoo.ru

53

O06o061ieHue U
CHCTEMAaTH3aIns 3HaHUM 110
Teme «HemeTanab.
Brrancnenus no
YPaBHEHUSAM XUMUYECKUX
peakuuii u
TEPMOXUMHUYECKHE PACUETHI

https://m.edsoo.ru

54

[Tpaktuyeckast padora Ne 3.
«Pemnrenue
AKCTIEPUMEHTAJIbHBIX 3a7a4
o Teme "HemeTamsr"y

https://m.edsoo.ru

55

KonrtponsHast pabora no
TeMaM «MeTaybl» U
«Hemertamis

https://m.edsoo.ru

56

Heoprannueckue u
OpPraHUYECKUE KUCIIOTHI.
Heoprannueckue u
OpraHUYECKNE OCHOBAHUS

https://m.edsoo.ru

57

Heoprannueckue u
OpPraHUYECKUE KUCIIOTHI.
Heoprannueckue u

https://m.edsoo.ru




OpraHN4Y€CKUC OCHOBAHUA

58

AmdoTtepHbIe
HEOpPraHUYECKUEe U

OpraHn4Y€CKUC COCAUHCHUS.

I'eneTnueckas cBSI3b
HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB

https://m.edsoo.ru

59

AmpoTtepHbIe
HEOpPraHU4ecKue u

OpraHN4YC€CKUC COCAUHCHU .

I'eneTnueckas cBSI3b
HEOPraHWYEeCKUuX 1
OpraHUYECKUX BEIIECTB

https://m.edsoo.ru

60

AmpoTtepHbIe
HEOpPraHU4ecKue u

OpraHn4Y€CKUC COCAUHCHUS.

I'enetnyeckast cBsI3b
HEOPraHUYECKHUX U
OpTraHUYECKUX BEIIECTB

https://m.edsoo.ru

61

Ponp xumuu B
obecrneueHUN
9KOJIOTHYECKOMH,
SHEPreTUYECKON U
MUIIEBOM 0€30MacHOCTH,
Pa3BUTUHU MEIUITUHBI

https://m.edsoo.ru

62

Ponp xumMuu B
obecreyeHnu
JKOJIOTHYECKOMH,
SHEPreTUYECKON u

https://m.edsoo.ru




MHIIEBOI OE30ITaCHOCTH,
Pa3BUTHH MEIUIIUHBI

63

[IpencraBnenust 06 0OmUX
HAy4YHBIX IPUHLIUIIAX
IIPOMBIIIIJIEHHOTO
MIOJIyYEHUS BAXKHEHUIIINX
BELICCTB

https://m.edsoo.ru

64

[IpencraBnenust 06 oOmUX
HAy4YHBIX IPUHLIUIIAX
IIPOMBIIIIJIEHHOTO
MIOJIyYEHUS] BAXKHEHUIIINX
BELICCTB

https://m.edsoo.ru

65

UYenosek B MUpe BELIECTB U
MaTEpUajIOB

https://m.edsoo.ru

66

UYenoBek B MUpE BEIIECTB U
MaTepHaioB

https://m.edsoo.ru

67

XUMHS U
3710pOBbEYEIIOBEKA

https://m.edsoo.ru

68

XUMHS U
310pOBbEYEIIOBEKA

https://m.edsoo.ru

OBIIEE KOJJMYECTBO
YACOB I10 ITPOTPAMME

68







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

» Xumus, 10 xknace/ Pymzutuc I'.E., ®enpaman @.1°., AkimonepHoe o00111eCTBO
«M3narensctBo «IIpocBemenue
* Xumus, 11 xknace/ Pymsutuc I'.E., ®enpaman @.I°., AknrionepHOE 00IIECTBO

«3marensctBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

H.H. I'apa. Xumus: ypoku B 10 kinacce.: yueOHOe 1mocooue ajis
obmeobpaszoBarenbHbIX opranm3anuii- M.: [Ipocsemenue, 2015.

2. Pym3utuc I'.E., ®enpaman @.I'. Xumus. 10 knace. YueOHUK Ais
00111e00pa3oBaTeNbHbBIX

opranuzanuii.. Mocksa, [Ipocsenienue, 2018 r.

3. A.M. Papeukuii. Xumus. Jugaktuyeckuid matepuain 10-11kmnaccsr:
Mocksa.IIpocsenienue,2012

4 H.H.T'apa. H.1.I'abpyceBa.3amaunuk ¢ «momomrHukoM» 10-11 kimaccer.
VY4eOHoe nmocobue amst

o0meoOpaszoBarenbHbIX opranu3amuii. Mocksa. [IpocBemenne,2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru
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