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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanuun», TpeOoBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus ya4eOHOTo
npeaMera «XuMus» B 00pa3oBaTelibHbIX opranuzanusax Poccuiickoit denepanum,
peanu3yroKX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuu Ha nepuon ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oOuielt crpaTteruy 00y4yeHusl, BOCIUTAHUS U Pa3BUTHs 00Y4YaIOIIUXCSl CPEJICTBAMU
yuebHoro npeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU ILIEJEH,
collepKaHMs, PE3yabTaTOB OOy4YeHHS W TpeOOBaHWN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreoOpa3oBaTeIbHON OpraHu3allud, SIBISIETCS. HEOThEMJIEMOM 4YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIONIUM OTallOM peaju3alud  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[EJIOCTHOM CHUCTEME XHMHMYECKOro o00pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)KE IKOJOTHYECKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
U TPUPOJHON cpene. Peanmsyercs xumuueckoe oOpazoBaHHE OOydYaIOIIMXCS Ha
YpOBHE cpeHero o01ero 00pa3zoBaHus CPeACTBAMH YIeOHOT0 ITpeaMeTa « XUMUS,
COJIEp’)KaHHE M TOCTPOECHHE KOTOPOro OMNPENENIEHbl B MpPOrpamMMe IO XUMHH C
yuéToM crneuuukd HayKu XUMHHM, €€ 3HaueHUs B MO3HAHUM NPUPOABI U B
MaTepuaIbHON KM3HHU OOIECTBA, a TAaKXKe C y4€TOM OOLIMX LieJe U MPUHLHUIIOB,
XapaKTEepU3yIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHEro OOIIEeTro
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK WUrpaeT O0COOyI0 poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHT CBOM BKJIaJl B (POPMHUPOBAHNE PALMOHAIBHOIO HAYYHOT'O MBILLUICHMUS, B
CO3/1aHHE IIEJIOCTHOTO MpEeJICTaBICHUsI 00 OKpYXKalolleM MHUpE KaK O €IHHCTBE
OpUPOJBI M YeNoBeKa, KOTopoe (HOpMUPYETCS B XMMHHM Ha OCHOBE MOHUMAaHHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAKOUIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
Tpylla W JKM3HU Kaxaoro wieHa oOmiectBa. CoOBpeMEHHas XMMHUSI Kak Hayka
co3ujaTeNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUe
I00adbHBIX MNPOOJIEM YCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIBTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCS  0a30BbIe KypChl —
«Oprannueckass xumusi» U «OO0Imas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUU 10 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 OOIIeH XUMHH) U
oprannyecko xumuu. @opMHUpPOBAHUE JAHHOW CHUCTEMbl 3HAHUM MPU U3YYCHUU
npeaMeTa 00eCIeurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEII[ECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUH XUMHHU.

Crpykrypa comepkaHusi KypcoB — «Opranmueckas xumus» U «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHMIO Yy4eOHOro Marepuana U 00YCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpEeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUU CTPOEHUS OPraHUYECKHX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
Ipe/ICTaBIeHUH O CTpOeHUH BeliecTB. CBeieHHs 00 U3y4aeMbIX B Kypce BellecTBax
JAI0TCSI B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHMM. B Kypce  OpraHM4eckoM  XHMHUHU  [OJYy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKANMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOICTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrjioM 3peHus B mpeamMere «XuMHs» 0a30BOro YpPOBHSA
paccMaTpuUBaeTCsl M3Y4YEHHbIH HAa YpOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEICHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YarolMMCST MPEIOCTABIAECTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOIIENH U TPOTHO3ZUPYIOILEH.

Envnaa cucrema 3HaHMM O BaXXHEMIIHWX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX W NPUMEHEHUH, & TAKXKE O XMMHUYECKUX PEAKLMAX, UX CYIUIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHUs AonoHsAeTcs B Kypcax 10 u 11 knaccoB anemMeHTamu
COoAEpKaHUs, UMEIOIMUMU KyJIbTYpPOJIOTUYECKUN W TPUKIAAHON XapakTep. OTH
3HaHUS CMOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XMMHUHM C JAPYTMMHU HayKamH,
PACKpBIBAKOT €€ POJIb B ITO3HABATEIILHON U MPAKTUYECKON JEATEIBLHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
Y IPAKTUYECKUX MPUI0KEHUN XUMUHU, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3aHHBIX C XUMHEH,
KPUTHUUYECKH OCMBICIUBATH MH(POPMAIINIO U PUMEHSTH €€ 7S IOTIOTHEHU S 3HAHUH,
pEeUIEHNs NHTEIJIEKTYabHBIX U OKCIIEPUMEHTAIBHBIX NCCIE0BATENbCKUX 3a1a4. B
[IEJIOM COZIep)KaHuEe y4eOHOTo mpenmeTa «XHUMHsS» JTaHHOTO YPOBHS HM3yUCHHS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOMINXCS MUPOBO33PEHUYECKON OCHOBBI
Ui TIOHUMaHus (QuiaocoPpckux wuaed, TakKuX KakK: MaTepHAIbHOE €IMHCTBO
HEOPraHMYEeCKOT0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTb TPUPOIHBIX ABICHUHN ITyTEM IKCIIEPUMEHTA
U pelIeHUs TMPOTUBOPEUYUM MEXIYy HOBBIMH (aKTaMH U TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpobsieM cOepexeHUs: IHEPreTHIECKUX PECYpPCOB, ChIPhS, CO3JaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B mnumane pemeHuss 3agad  BOCIUTaHMS, Pa3BUTUS U COLMAIMA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHWsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBHBIX YUEOHBIX IEUCTBHM, UMEIONINX 0a30BOE 3HAUCHUE ISl PA3IMYHBIX
BUJIOB JEATEILHOCTH: pEIIeHUus TMpoOiieM, TIOWCKa, aHalu3a W 00paboTKu
uHhopMaIi, HEOOXOAMMBIX [Isi TMPUOOPETEHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIBbCKOM JAEATEIIBHOCTH, 3aHUMAIOLIEd BAXKHOE MECTO B IO3HAHUU
XUMHUH.

B mpakTthke npenomaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOTO OOUIETro
o0pa30BaHUs, TaK U HA YPOBHE CPEIHEr0 OOIIero o0pa3oBaHUs, IPU ONPECIICHUN
COAEPKATEITbHOW XAPAKTEPUCTUKU LEJIEeH HU3YYECHHUS MpeIMETa HanpaBJICHUEM
MEPBOCTETICHHONW 3HAYUMOCTH TPAJUIUOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKU Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3y4YEHUS
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.



CornacHO JaHHOM TOYKE 3pEHUS IVIABHBIMHM ILEJISAMH U3Y4YCHHs] IpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaxHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KII0YeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNI T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE NMPEICTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMUUYECKUX PEAKINI, HEOOXOUMBIX JJIsI TPUOOPETCHUS YMEHUIM
OPUEHTHPOBATLCS B MHPE BEIIECTB U XUMUUYECKUX SIBIICHUM, UMEIOIIUX
MECTO B MPUPOJIC, B MPAKTUUECKON U MOBCEHEBHON KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XUMHUYECKOTO OKCIEPUMEHTa, COOJIIOJICHUEM  IMpPaBUI
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepxkaTelibHas XapakTEepUCTHKA Elel M 3a1a4 U3ydyeHus
npeIMeTa B IporpaMme 1Mo XMMHHM YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUH C
HOBBIMH TIPUOPUTETAMH B CHUCTeME cpeaHero oodmiero obOpaszoBanus. CeronHs B
NPEToaBaHuy XUMUH B OOJIbIIEH CTENEHN OTAAETCS MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTE  COJEpKaHusi OOydYeHUs, OPHEHTHPOBAHHOW HA TOJITOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HabopoM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTHIO, TO €CTh CIOCOOAMU U YMEHHSIMU
AKTUBHOTO MOJTYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM XKU3HU JIJISl PEIICHUS
NPAKTUYECKUX 3a7a4.

B cBsI3u ¢ 3THM 1Ipu U3yueHun npeamMeTa « XUMHUs JOMUHUPYIOIIEe 3HAaUCHHE
NpPUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

azanTanus 00y4yarouuxcsi K YCJIOBHUSIM TUHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMuUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPaMOTHBIX
peuieHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BELIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y O0OydYaroOmIMXCsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 Pa3IU4YHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOIeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMAaIUH,
HEOOXOIUMBIX JJII IPUOOPETCHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BAKHOE
MECTO B NO3HAHMM XUMHH, a TAKXKe JJIsl OLIEHKA C MO3ULHKA SKOJIOTHYECKOMN
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOIIECCOB HA OPTaHU3M
YeJIoBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YyUaIIUXCA: CIIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIINXCS aCCOIUMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHUU M TMPOBEACHUU XUMHUYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawmuxcs YyOeKJIEHHOCTM B T'yYMaHHCTHYECKOM
HAIMPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIOO0AIbHBIX MpoOJieM
palMOHAILHOTO MPUPOOTIONIB30BAHUS, TTOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHS] TPUPOJTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TPUPOJIE U CBOEMY 3J0POBbIO, a TAaKXKe MPUOOPETCHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yuebGHoM mmaHe cpemHero oOmiero oOpa3oBaHUS MpPeaMET «XHUMUS»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00acTu «ECTeCTBeHHO-HAy4HbBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero obiiero oopazoBanus, coctarisieT 68 yaco: B 10 kimacce — 34 gaca (1 gac
B Henento), B 11 kimacce — 34 gaca (1 yac B Heeono).



COIEPKXAHUE OBYYEHUA
10 KJJACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIY4YEHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytieposa, e€ ocHOBHbIE Mo0XkeHUs. CTPYKTYpHBIE POPMYJIIbI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBSI3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUM (CUCTeMaTHYecKas) W TpHUBUAIbHbIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHUS BEIIECTB M HMX MPEBPAICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMHi OpraHUYEeCKUX BEIIeCTB U MaTepuajlaMu Ha UX OCHOBE,
MOJIETMPOBAHUE MOJEKYJI OpPraHWYECKHMX BEIIECTB, HAOIIOJCHUE M OIKCAaHUE
JEMOHCTPALMOHHBIX OMNBITOB [0 MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IPU
HarpeBaHuu (IUIaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKHH psa. Meran U 3TaH —
OPOCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3NYECKHE W XUMHYECKHE CBOMCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXOXKICHUE B MPUPOAE, MOIYyUYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuMyu TUIPUPOBAHMS, TaJOT€HUPOBAHMS, TUIpaTallid, OKHUCJIEHUS U
IIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CUHTETHYECKOTrO
KayudyKa U pe3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTU CTPOEHHMS, TOMOJOTUYECKUN psAll. ALETUIIEH
— MPOCTEMIINK NPEJCTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJyYEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE W XUMHUUYECKHE CBOMCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHue. Tomnyon:
cocmas, cmpoenue,  uzuueckue U  Xumuyeckue — ceolcmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue U npumereHue. TOKCUYHOCTh apEHOB.



I'eneTnyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, MPUHAMICKAIIUMHU K Pa3JIMYHBIM
KJlaccam.

IIpuponHble UCTOYHUKM YIIeBOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
HepTanble ra3pl. HedTh u €€ mpoucxoxnenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEeKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), nuponu3. I[IpoaykTel
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITY. KaMeHHbII
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAKOMJIEHHE C 00pa3liaMy IIaCTMACC, Kay4yKOB U Pe3uHbl, Koyuiekuun « Hed Ty
U «YTOosb», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TaJION€HOIPOU3BOIHBIX,
pOBEJICHNE MPAKTUYECKON PabOThI: MOIYyYEHUE ITUIICHA U U3YyYEHHUE €ro CBOMCTB.

PacuétHnle 3agaun.

Bbluncienuss 1o ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kucaopoaconep:kamue opranndeckKue coeJuHeHUs

[IpenenpHble OMHOATOMHBIC CHHPTHI. MeETaHON U DJTAaHOJN: CTpPOEHHUE,
bu3mdeckue W XUMHUYECKHE CBOMCTBAa (peakiWu ¢ aKTUBHBIMH METAJLJIAMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIA U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJUILEPUH: CTPOECHHUE,
¢uznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlrs Ha MHOTOATOMHBIE CHUpPTHI). JleiicTBue Ha
opraHu3M 4yenoBeka. [[puMeHeHue rnieprHa U STUIICHIJINKOIIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUUYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowusl. Dopmanpieruji, aleTAIbIETUI: CTPOCHHE,
¢uznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), IOJyYeHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE MpeieNIbHbIE KAPOOHOBBIE KUCIOThL. MypaBbHHAs U YKCYCHAs
KHUCIIOTBI: CTpOeHUE, (PU3NIECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE s
KJIacca KUCTIOT, Peakius dTepudukaium), norydeHue u npumeHenue. CteapuHoBas
M OJICMHOBAsl KUCJIOTHI KaK MPEJACTABUTEIM BBICIIMX KapOOHOBBIX KHCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHble 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uwaponus
coxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb KHUPOB.

VYrneBoasl: cocTtaB, Kiaccupukauus — yriieBojoB  (MOHO-, JOU- U
nojucaxapupl). ['Ir0Kk03a — IpOCTEUIINK MOHOCaXapHd: OCOOCHHOCTH CTPOCHUS



MOJIEKYbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C TUIPOKCUIIOM
Menu(Il), okucnenne amMuadHbIM pacTBOpoM okcuza cepeopa(l), BocctaHoBieHuUe,
Opo’KeHHE TIII0KO3bl), HAX0XKIEHHUE B PUPOJIE, TPUMEHEHUE, OMOIOrnYecKas poJb.
®otocuHTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
HEeU0NI03bl.  DU3MUeckue W XMMUYECKHEe CBOMCTBAa Kpaxmaina (TUIpOiu3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

ODKCNIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
poBeJiCHUE, HAOIIOJICHUE U ONMUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJa
okcugom Menu(Il)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIUIEPUHA C
ruapokcugom meau(Il)), anprernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmemnu(ll), BzaummomecTBHE Kpaxmalia C HOJIOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Boruncnenuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMUU MO M3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcoaepKaniue OpraHndecKue COeqUHEHMS.

AMUHOKHUCTOTHI Kak aM(pOTEpHbIE OpraHudeckue coenuHenus. Ousznueckue u
XUMHYECKHE CBONCTBA aMUHOKHCIOT (Ha mNpuMepe TiuiuHA). buonormueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHMMHUYECKHE CBOWCTBa OEIKOB:
TUIPOJIN3, IEHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCIEpUMEHTAJIbHBIE METOAbl W3YUYEHHUsI BEIIECTB M HUX IPEBPALLICHUI:
HAOJIIO/ICHUE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpALHs OEJIKOB MPH
HArpeBaHWM, IIBETHBIC PEAKIIUN OEITKOB.

BricokoMoOIeKyJISIpHBbIE COeINHEHUSA

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COCAUHEHUN: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHB MOJUMEPU3ALNN, CPEAHSSI MOJIEKYIISIpHAs
Macca. OCHOBHbIE METOAbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
MOJIMMEPHU3ALUS U MOJIMKOHICHCALIHS.

OKCIEpUMEHTAJIbHBIE METOAbl HU3YUYEHHUsI BEIIECTB M HUX IPEBpPAILCHUI:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAcc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexxnpeaMETHBIX CBA3€U MPU N3yYEHUN OPraHUYECKON XWMHUU B
10 kmacce oOCyIIECTBIISIETCS Yepe3 HCIIOJb30BAaHUE KaK OOIIUX €CTECTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU AJII OTAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO0mue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, KiIaccu(uKauus, NepruoAMYHOCTh, HAOIIOCHHUE,
U3MEpEeHHe, SIKCIIEPUMEHT, MOJICTUPOBAHHE.

®dusuka: Mmarepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJeKyJa,
HHEPreTUUECKU ypOBEHb, BEIIECTBO, TEJ0, OO0BEM, arperarHoe COCTOSIHHE
BEIIEeCTBA, (DU3MUECKUE BETMUMHBI U €AMHUIIBI KX U3MEPECHHS.

buonorus: knerka, opranu3m, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, JKHPHI,
(bepMeHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHonmorusi: THUIIEBBIE MPOIYKTH, OCHOBHI PAIMOHAIHLHOTO IHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMudeckud snemMeHT. AtoMm. Sapo aroma, HW30TONBL. DJIEKTPOHHA
000j09Ka. DHEPreTHYSCKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanmu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesIeHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBHIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Tepnonnueckuii 3aKoH u llepuonnueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenpneneeBa. CBsA3b NMEPUOAMYECKOr0 3akoHa M Ilepuogumueckodl CHUCTEMBI
xuMu4deckux neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM H TEepUOAaM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKHU.

Ctpoenue BemiecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3U
(KoBaJeHTHAsI HEMOJISIpHAST M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
oOpa3oBaHWsA KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIA W JIOHOPHO-
akuenTopHbelil). BopopoaHnass cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENBHOCTD.
Crenenb okucneHnusi. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MMOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAJIINYECKON PEIIETKH.



[Tondatue o nucnepcHbIx cuctemax. VICTUHHBIE W KOJUIOMAHBIE PaCTBOPBI.
MaccoBast 10Jis1 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHECHUM. Homenxkiarypa
HEOpPraHUYECKUX BelecTB. [‘eHeTHMueckass CBSI3b HEOPraHMYECKUX BENIECTB,
MPUHAJICKAIIUX K Pa3IUYHBIM KJaccaM.

Xumunueckas  peakuus. Kimaccudukanuss — XMMUYECKMX — peakuuil B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas auccornuanus. CuiibHbIC U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIasl, HEUTpaJIbHAS, IIETOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaICHUIA:
neMoHcTpanusa Taonmi «llepuoanueckas cucrema XxumMudeckux snemeHntoB J[. U.
MenneneeBay, H3ydeHHE MOJENeHd KPUCTAUIMUECKUX PEHIETOK, HAOIIOJACHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACICHNUE CPEbl pACTBOPOB BEIIESCTB
C TIOMOIIIBIO0 YHUBEPCATBLHOTO MHINKATOPA, PEAKIIMK HOHHOTO 0OMEHa), MPOBE/ICHHE
IpaKkTUUeCcKo paboThl «BrnusHue paznuyHbx (akTOpOB HA CKOPOCTh XUMUUECKOM
peaxkuumn».

PacuéTHbie 3agaum.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuii, B TOM 4YHUCIE
TEPMOXHUMHUYECKUE PACUYETHI, paCUETHI C UCTIOJIB30BAHUEM MOHSITHS «MACCOBasl 1015
BEILIECTBAY.

Heopranuuyeckasi xumust

Hemeramnel. Ilomoxkenne HemetrayuioB B Ilepuogmueckoir  cucteme
xuMudeckux siaeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
®u3nyYecKue CBOMCTBA HEMETAJUIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJia, cephl, hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAJJIOB (TaJOT€HOB, CEPhI, a30Ta,
dochopa, yrmeponqa M KpeMHHSI) W HMX  COCIAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprMeHeHne BaXXKHENIINX HEMETAJJIOB U UX COCTMHEHHM.

Meramisl. [lonoxenune meramnoB B [lepuognyeckoil cUCTEME XMMHUYECKHUX
sanementoB Jl. 1. MenaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0UEK
aToMoB MeTauioB. OOmue ¢usnyueckue cBoiicTBa MeTtayuioB. CIIaBbl METAJIOB.
DIIEKTPOXUMHUYECKHM PsiJl HAPSHKEHU METAIIIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KalblIUi,
MarHui, alfOMUHUHN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHECHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. IIpuMeHeHHe MeTaioB B OBITY H
TEXHHUKE.

DKCIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
M3YUYEHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3OB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/iad, HAONIOJIEHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C pacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrnle 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMaA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIU OJHO
U3 BEILECTB UMEET MPUMECH.

X¥MHUA U )KU3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKOW, SHEPreTUYCCKON M THUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIMHBL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUSI
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnennss o0 OOMMX HAYYHBIX NPHHIUMIAX  TPOMBIIIIIEHHOTO
MOJIYYEHHS BAXKHEHIIINX BEILIECTB.

YemoBek B MHpE BEIIECTB W MATEPUAIOB: BAXXHEUIIHUE CTPOUTEIIbLHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJIs 3JEKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
yIOOpEeHUSI.

XuUMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IpaBuiia 0€30MIaCHOT0 MCIOJIb30BAaHUS TIpenapaToB OBITOBOM XUMHH B
IIOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3y4yeHUW oOOmed u
HEOPraHW4YeCKoW XMMuHU B 11 Kiacce oCymecTBIAETCS Yepe3 UCIOJIb30BAHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IOHATHH, TaK W TIOHSATUN, SBIISIOITUXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAy4YHBIA (DakT, THIoTe3a, 3aKOH,
TEOpHs, aHajiu3, CHUHTE3, KilacCHPUKamms, IEePUOJIUIHOCTh, HAOIIOACHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.

du3nka: MaTepus, SHEPrusi, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
W30TOIl, PAJJUOAKTUBHOCTh, MOJICKYJIA, SHEPIETUUYECKUN YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSHHE BEIeCTBa, (PM3WUYECKUE BEIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHu3M, DSKocHcTeMa, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEITIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOTAEMBbIE, TOILIUBO,
PECypCHI.

TexHOMOTUA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIIBCKOXO3SMCTBEHHOE IPOW3BOJICTBO, ITHINEBAsI
MPOMBIIINICHHOCTh,  (hapMaleBTHUeCKas  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYECKHUX TMpenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHajoB,
AJICKTPOHHAS MMPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMS ITPOI'PAMMBI 110 XUMHUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M MpeaAMeTHhIM). HaydHO-MeToauyeckoil OCHOBOWM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YpOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMMH EJI0CTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUs;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JOCTUTAIOTCA B
€ANMHCTBE YYE€OHONM M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHHS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUsS» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JaromuXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIIBHOCTH MTPU CO3/IaHUU YUECOHBIX
MIPOEKTOB, PEIICHUHN YYEOHBIX U MO3HABATEJIBHBIX 3a/1a4, BBIMOJTHEHUH XUMUUECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY U HAy4YHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIecCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
IPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOICHUHM, KPOMOTJIMBBIX OKCIEPUMEHTAIBHBIX  IMOHWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEca 1 NMO3HABATEILHBIX MOTHBOB B MOJIYYEHUH U TTOCIIEAYIOIIEM aHATN3E
uH(OpPMaIIMH O TEPEIOBBIX JIOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEJICHNUS,

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NIPABOBBIX HOPM M OCO3HAHHME NOCIEACTBUU 3THUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOJIroIcHUsT TIpaBUJI OE30MAacHOTO OOpaIIeHWs C BEHeCTBAaMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHHUSI UEHHOCTU MPaBUJI HWHIUBUAYAJbHOTO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOTOJIsl, HAPKOTHUKOB, KYpEHUS );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONM  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHUU MPAKTHUYECKUX 3a]ay
COIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyAa U pe3ysibTaTaM TPYJI0OBOU JEeSITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOrN4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOeM, BIMSHUS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJTHON U COLIMATIBHON CPEeJibl;

OCO3HAHUS HEOOXOJMMOCTH HCIIOJIb30BAHUS JOCTIDKCHUN XUMHUHU IS
pEIIeHUs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEHCTBUHN U MPEIOTBpAIlaTh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIbHOMN
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOSITH HJIECOJIOTUU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHUS CHenM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3[aHUU IIEIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MHUPE KaK O €JUHCTBE MPUPOJbI U YEIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PAaBHOBECHS;

yOexxaéHHoCcTH B 0COOOM  3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
LUMBWJIX3ALIMN: B €€ T'YMaHHUCTUYECKOM HAITPABJIEHHOCTU U BaXKHOM POJIM B CO3aHUU
HOBOM 0a3bl MaTepUaTbHON KYyJIbTYpHl, pEHICHWH TJI00aTbHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHM MEIUIIMHBI, OOECIIEUEHUU YCIOBUU
YCTEITHOTO TPY/a ¥ SKOJIOTUYECKUA KOM(DOPTHOM KUZHH KAKIOTO YIeHA OOIIECTRA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJI0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4yaeMble 3HAHUS JIJIsl aHAJU3a U OOBSICHEHUS SIBJICHUI OKpPYXKaloIIero Mupa u



MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBaHHBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C LENbIO MOTYUYEHHUS T0CTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSITEbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
pelieHus Npo0OJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NESTENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSM TpyJla B pa3iMYHbIX cdepax npodeccuoHalIbHOU
NEATEITbHOCTH.

METAITPEAMETHBIE PE3YJIbTATDBI

MeTaHpeleeTHme PE3YJIbTATBI OCBOCHUA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHE CPCAHCTO O6HICFO 06pa3OBaHI/I$I BKJIFOYAIOT:

3HAYNMBIC I (I)OpMI/IpOBaHI/ISI MUPOBO33PCHUA o6yqa1011114xc;1
MCKIAUCTUITIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBI€ IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTH HaquOﬁ KapTHHBI MHpA H CHGIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKadX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIfI q)aKT, IMPUHIHAII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U I[pyrI/IG);

YHUBCPCAJIBHLBIC y‘IG6HLIC I[CﬁCTBPISI (HOSHaBaTGHBHLIG, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKIIMOHATBHOU
I'PaMOTHOCTH Y COIMAJIBHOM KOMIIETCHIINH 00YJarOIInXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAJIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATIbHOM MPAKTUKE.

MertanpeagMeTHbIE PE3yIbTaThl OTPAXarT OBJIAJCHUE YHUBEPCAIbHBIMU
y4EOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMH W  PEryJISTUBHBIMU
JICUCTBUSIMHU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMU NOo3HABaTeJbHBIMH
JEeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJMPOBATH W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENIENIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABIECHHBIMHU LETSAMU;

HCTIOJIb30BATh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEpPHbIC MPU3HAKWA TMOHSATHUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMSI W KPUTEPUU [l KJIacCU(PUKAIMU BEIIECTB H
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJIeHUs] (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBIABIISTH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMU4eckas (hopmysia, ypaBHEHUE XUMHUECKON peakinu
— MPU PElIeHUH Y4eOHBIX TMO3HABATEIBHBIX M MPAKTHUYECKUX 3ajad, MPUMEHSThH
Ha3BaHHBIE MOJICJIbHBIC MPEIACTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IEHCTBUS:

BJIaJIETh OCHOBAaMHM METOJ0B HAyYHOI'O MO3HAHUS BEHIECTB MU XMMHUUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO CGHOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI Jisi (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS MW TPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

NpuOOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM TIPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
[IOMCKY METOJIOB PELICHHUS TPAKTUYECKUX 3a/]1a4, IPUMEHEHUIO Pa3JINYHBbIX METOJ0B
MMO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpKAaHHUS, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTEpHETA), aHATM3UpOBaTh WH(OPMAIUIO PA3IUYHBIX BHIOB U (HOpM
MPEICTABIEHNUS, KPUTUYECKHU OLICHHUBATH eé JOCTOBEPHOCTh "
HENPOTUBOPEYUBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYUHBIHN SI3bIK B KAYECTBE CPEJICTBA MPU PabOTE C XUMUYECKOU
uHOpMaLMe: MPUMEHATh MEXIpeAMETHbIe ((PU3MUECKHEe M MaTeMaTUYECKHE)
3HaKU U CUMBOJIBI, (POpMYyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl B XOJ€ AMAJIOTa W/Uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBIMIOJTHEHUSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMeH pe3yJNbTaTOB I0O3HABATEIbHON JEATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMHU TIPHU BHITIOJTHEHUHU
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIENOBAHUN MyTEM COTJIACOBAHUS IMO3HIIMI B
X071e 00CYX/IeHUS 1 0OMEHA MHEHUSIMH.

OByaleHUe YHUBEPCAJTbHBIMH PeryJISTUBHBIMHU NeHCTBUAMM:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
JESTENbHOCTh, OMpenesss €€ Ieau MW 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUU Y4YEeOHBIX M UCCJENIOBAaTEIbCKUX 3a/ad, BHIOMpaTh Haunboiee
b exTuBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJyYeHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH IESITEIbHOCTH HA OCHOBE caMoOaHalu3a u
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckass XHMHS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIY XMMHU B TIO3HAHUU SIBJICHUN TPUPOIHI,



B (OpPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTU, €€ (PYHKIHMOHATBLHOU
IPAMOTHOCTU, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 M IKOJIOTUUYECKHU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpefe;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINE TOHATUS (XUMHUYECKUN DJIEMEHT, aToM, OJJICKTPOHHAs
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIE€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBIN 00bEM, YTIIEPOAHBIN CKeNeT, PYHKIIMOHATbHAS TPYIINa, pPaauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUUECKUH Psiji, TOMOJIOTH, YTJIEBOIOPOIbI, KUCIOPO U
a30TCOJIepKaIlllUe COEJUHEHHUs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHsl CTPOCHUS
opranuueckux BemniectB A. M. BytnepoBa, 3aKkOH COXpaHEHHsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUsA TMPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (PAKTONOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, IMOJYYCHUU U
0€30MacCHOM HCTIOJb30BAaHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU EeSTEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIIATh XapaKTEpPHbIC MPU3HAKU TIOHITHUH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MUCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPALICHUN OPTraHUYECKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKHX PEaKIHid,
U3rOTaBIMBAaTh MOJEIN MOJEKYJ OPraHMYECKHUX BEIIECTB [JISl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAICKHOCTh HU3YyUYEHHBIX
OpPraHWYECKUX BEHIECTB IO HUX COCTaBY U CTPOEHUIO K OINPEAEIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUs, BBICOKOMOJIEKYJIIPHBIE COEIMHEHMS), [JaBaTh KM Ha3BaHUS IO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takxke NpuUBOAUTH TpUBUAIbHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHUYECKUX BELIECTB (ITWICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TIMIEPUH, (EeHON, (popmanbIerus, ameraablerul, MypaBbUHas
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IIIH0K03a,
bpyKTO3a, Kpaxmal, IeJTI0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TMPUMEHSATH TOJIOXKECHHUSI TEOPUU CTPOCHHS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChl BELIECTB;



c(hOopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3HUECKUE
M XUMUYECKHE CBOMCTBA TUMUYHBIX TMPEJCTABUTENCH pa3IUYHBIX KJIACCOB
OpraHUYEeCKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, TPONIIICH, alleTUIIeH, OyTanueH-1,3,
MeTuinoyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAaHOJI, STUJICHTJIUKOJIb, TTUIEPUH, (HEHOI,
aneTagbJeru, MypaBbUHAS U YKCYCHAsl KUCJIOTHI, TJIFOKO3a, Kpaxmal, 1eJUT0I03a,
AMUHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBS3b MEXIY HUMHU
YpaBHEHUSMU COOTBETCTBYIOIIMX XHUMHUUYECKUX PpEaKIUi C UCIOJIb30BaHHEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbs (HE(DTh, MPUPOIHBINA ra3, yroyb), CIOCOObI UX NEPEPAOOTKU U IPAKTUUECKOE
IPUMEHEHHE MPOYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TIO0 XUMUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
PEeaKIu 1Mo U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO M3 UCXOJIHBIX BEIIECTB
WM TIPOJTYKTOB PEaKITUN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HayYHOTO MO3HAHMS, UCIIOJIB3YEMBIX B XUMHUU TIPU U3YYCHUU BEIIECTB U
XUMUYECKUX SIBIICHUN (HAaOJI0/ICHHE, U3MEPEHUE, DKCIICPUMEHT, MOJISTTUPOBAHHUE ),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBS3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAaHUS XUMHUECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBAHHMEM, a TaKKe MpaBWiIa OOpalleHUs ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHI TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
AKCIIEPUMEHT (TIPEeBpaIeHUsI OPTaHUYECKUX BEUIECTB IPU HATPEBAHUHU, MTOTYUCHHE
ATUJIEHA U U3YUYEHUE €ro CBOWCTB, KAYECTBEHHBIE PEAKIIUN OPTaHUYECKUX BEIIECTB,
JeHaTypalus OEJIKOB IIPH HArpPEBaHUU, LIBETHBIE pEAKIUU OEJIKOB) B COOTBETCTBHU
C TMpaBWJaMU TEXHUKH OE30MAaCHOCTH TMpU OOpalleHHH C BEHIECTBAMHU W
1a0opaTopHbIM  O0OpPYIOBAHUEM, MPEACTABIATh PE3YJbTaThl XUMHUUYECKOTO
DKCIIEpUMEHTa B (opMe 3aluCH YpPaBHEHHH COOTBETCTBYIOIIMX pEAKIUN |
(dbopMyIHpOBaTH BEIBOIBI HA OCHOBE dTUX PE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TOJNy4aeMyK) U3 pPa3HBIX KCTOYHUKOB (CpPEACTBA MAaCCOBOM
uHdopmarum, IHTepHET 1 ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWia  JKOJOTUYECKH
1enecoo0pa3HoOro MOBEJAEHUST B ObITY W TPYJAOBOM JESTEIBHOCTH B LEJAX
COXpPaHEHHMsI CBOErO 3JI0POBbSl U OKPYXAKOIIEH HPUPOJHON Cpelbl, OCO3HABAThH



ONaCHOCTHb BO3JCHUCTBUS HA >KUBbIC OPraHU3MBbl OMNPEACIEHHBIX OPraHUYECKUX
BelllecTB, moHumMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax CHocoObl
YMEHBILIEHUSI W TMPEAOTBPAILLECHUS KX BPEIHOTO BO3JCUCTBUSA HA OpPraHu3M
YeJI0BEKa;

JUIs 00yYaroImMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CAEeNbIX W CIa0OBUIALIIMX OOYyYaloUMXcs: YMEHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpeamerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHUN: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUU SIBJICHUU PUPOJIBI,
B (OpPMHUPOBAHUN MBIIIJICHUS W KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUs] MPAKTUYECKUX 3a7ad U IKOJOTHUYECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOTHOM CpejIe;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIue MOHATUS (XMMUYECKHI 3JE€MEHT, aToM, HW30Tom, s-, p-, d-
AJIEKTPOHHBIE OPOWTAIIM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALINUECKAs pElIETKa,
TUMBl ~XUMUYECKHUX  PEaKlUil, pacTBOp, DJIEKTPOJMTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJIUTHYECKAsT JAUCCOLMAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW pPEaKIMy, XUMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (TEopus
BJICKTPOJIMTHYECKON auccormanuu, nepuoanyeckuii 3akoH [I. M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMUHU,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUH, (PAKTOIOTMYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUHN U OE30MacCHOM HCIOJIb30BAHUN BAKHEHIIIUX HEOPTraHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTEPHbIC MPHU3HAKH TIOHATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJB30BATh COOTBETCTBYIOIIME MOHATHS MPH
ONMHCAaHUM HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;

c(hopMHUPOBAaHHOCTh YMEHHMM HCIIOJIb30BAaTh XMUMHUYECKYIO CHUMBOJIMKY JJIsi
cocTaBlicHUs (PopMynl BEIIECTB U  ypPaBHEHUW  XHMHYECKHUX  PEAKIIHH,



cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld TIa3, YIJIEKUCIBIA ra3, aMMHaK, raméHas
W3BECTh, HETAIlIEHAS] U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONpPENIENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUWHEHMSIX PA3IUYHOTO COCTaBa, BHUJ XUMUYECKOMU
CBSI3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJIOPOJIHASI) B COCAMHEHUSX, THUII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJIsSIpHAs,
HMOHHAs, METAJTTMYECKAs), XapaKTep Cpebl B BOJHBIX PaCTBOPAaX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHU U yCTaHaBIIMBAaTh MPUHAJICKHOCTh
HEOpPraHMYEeCKUX BEIIECTB IO MX COCTaBYy K ONpENeNEHHOMY Kiaccy/rpymme
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUJIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOAUYECKOTO 3aKoHa /JI.
N. MeHnaeneeBa U 1eMOHCTPUPOBATh €0 CUCTEMATU3UPYIONIYI0, 00BICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh DJEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoanueckoit CcUCTEMBI
xumuyeckux sneMmeHToB /. M. MeHaeneeBa, McHoONb3ysd MHOHATUSA «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHIY, OOBACHITH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHUUYECKHUX DJIEMEHTOB M MX COCAUHEHUH IO MEPUOJAM U
rpynmnam [lepuoguueckont cucteMbl XUMU4eCKUX 3eMeHToB /. M. Menneneena;

c(hOpMHPOBAHHOCTh ~ YMEHUM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEUIECTB  PAa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYILIECTBOBAHUE T'€HETHUYECKOW CBSI3M MEXIAY HEOPraHWUYECKUMU
BEILIECTBAMHU C ITOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHHS KJIacCU(PUIIMPOBATh XMMHUECKHE PEAKIUU IO
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArHpyIOLIUX BEILIECTB, TEINIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS 3JIECMEHTOB, OOpPaTUMOCTH
peaKinuy, y4acTHIO KaTaIu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUW COCTABIIATH YPABHEHUS PEAKIUN Pa3IUYHBIX
THUIIOB, TIOJIHBIE Y COKpAIIEHHBIE YPABHEHUS pEaKIMii MOHHOTO OOMEHA, yUUThIBAs
YCJIOBHS, TPX KOTOPBIX 3TH PEAKUMH UAYT 10 KOHIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB pPA3JMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATh
ONBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHHMI  paCKphIBAaTh CYIIHOCTh  OKHUCIUTEIBbHO-
BOCCTAaHOBUTENIbHBIX PEaKUUi MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca
JTUX pEaKLuu;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHETo Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHUE MPOIECCHI,
JeXalye B OCHOBE INPOMBIIUICHHOTO IOJYYEHHsI CEPHOM KHUCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OONIMX HAYYHBIX MPUHIMMNAX U
HKOJIOTMYECKUX MPOOIeMax XUMHUECKOr0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C HUCIOIb30BaHUEM
MOHSITHS «MaccoBasi 10Ji BELIECTBA B PACTBOPE», 00bEMHBIX OTHOLIEHUM ra30B MPHU
XUMHYECKUX PpEaKIMsIX, MacChl BEUIECTBA WM 00bEMa Tra3oB MO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOLIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcCChI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi u JabopaTOpHBIM OOOpPYAOBAHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHM TUJIAHUPOBATH U BBIMIOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3oXKeHUEe MEePOKCHAa BOAOPOJia B MPUCYTCTBUU KaTalln3aTopa,
ONPEAEIECHUE Cpelabl pacTBOPOB BEUIECTB C€ IMOMOIIBIO  YHHUBEPCAJIBHOIO
WHANKATOPA, BIUSHHUE PA3NTMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIInH,
peakuu MOHHOTO OOMEHa, KAayeCTBEHHBIE PEAaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-AaHUOHBI, HA KaTUOH aMMOHUs, PEUICHHE DKCIEPUMEHTAIbHBIX 3aJad I10
teMam «Metamiel» u «Hemeramibl») B COOTBETCTBUHM C NpaBUIIAMH TEXHUKHU
0e30macHOCTH TP OOpaIeHUH C BEIIeCTBAaMU U JaOOPaTOPHBIM 000PYIOBAHHUEM,
MPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO OJKCIIepuMeHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIHMI U POPMYyITUPOBATH BEIBOABI HA OCHOBE 3TUX
pe3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TONy4aeMyl0 U3 pa3HBIX WCTOYHUKOB (CpEACTBA MacCOBOU
KOMMYHUKaluu, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TMpaBWiIa  JKOJOTUYECKH
1IEeJI€CO00pa3HOTO TOBEJEHUS B OBITY W TPYAOBOW JEATEILHOCTH B IEAX
COXPAaHEHHUsI CBOETO 3J0POBbS M OKPYXKAIOIIEW NMPUPOAHOM Cpelbl, OCO3HABATh
ONACHOCTh BO3JCHUCTBHUS HA KUBBIC OPTaHU3MBbI ONPEACIEHHBIX BEIIECTB, TOHUMAs



cvbeicn mokasarenst IIJIK, TOSCHATP Ha TpuUMeEpax CHOCOObI yYMCHBIICHHS W
MPEIOTBPAIICHHS X BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M YETIOBEKA;

JUIsl 0OYYarOIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBbSI: YMCHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TO3HAHUS BEIIECCTB U
XUMHYECKUX SBICHUM;

JUIS  CIIEMBIX W CHa0OBUIMMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HanmeHoBaHMe pa3je/ioB U TeM KosmuecTBo yacos DJIeKTpOHHbIe (LM (POBbIE)

Ne i/t
NPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI

Pa3nesn 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOd XMMHHU

[IpenMeTr opraHUYeCKON XUMUU.
1.1 Teopus cTpoeHHst OpraHU4eCKUX 3 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
coenuHeHuit A. M. byrneposa

Hroro no pazneny 3

Paspen 2. Yriesogopoabl

[IpenenvHbIE YrIIeBOAOPOIBI —

2.1 el a HOPOA 2 bu6mmoreka IIOK https://m.edsoo.ru/7f41a636
AJTKaHbI
HenpenenbHbie yrieBo10pOIb:

2.2 ped r HOPOA 6 bu6moreka LIOK https://m.edsoo.ru/7f41a636
AJIIKEHBI, AJIKAIMCHBI, AJTKHHBI

2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2 bubnuoteka I{OK https://m.edsoo.ru/7f41a636
[IpupoaHbIe HUCTOUYHUKH

2.4 PHPOL 3 Bu6muorexa LIOK hitps://m.edsoo.ru/7f41a636
YTJIIEBOJIOPOJIOB M HX TIepepadoTKa

Hroro no pazneny 13

Paznen 3. Kuciiopoacoaep:kamue opraHndecKue coelHHeHnst

3.1 Cnuptel. ®eHon 3 bubnuoreka L{OK https://m.edsoo.ru/7f41a636

Anbaerunbsl. KapOOHOBBIE KUCIIOTHI.

2
3 CrnoxHble 3¢upbl

7 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636

3.3 VraeBoanl 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636

Hroro no paszneny 13




Paznen 4. A30Tc0nepmamne OpPraHu4eCKue COCAUHCHUSA

4.1 AMuHBI. AMMHOKHUCIIOTEL. benku 3 bu6munoteka LIOK https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

HanmeHnoBaHue pa3ae/ioB U TeM
Ne i/t
NPorpamMmbl

KoaudecTBO 4acoB

Bcero

duexkTpoHHble (HudpoBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU

Crpoenue atoMoB. [lepuoanueckuit
3akoH u [lepuoanueckas cucrema

1.1 xumitgeckux emertos J1, I, 3 bu6mmoreka [IOK https://m.edsoo.ru/7f41a636
MenneneeBa
1.2 Crpoerne semectsa. Muoroobpasue 4 bu6moreka [IOK https://m.edsoo.ru/7f41a636
BEIIECTB
1.3 XUMHUYECKUE PEeaKIINU 6 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
Hroro no pazneny 13
Pa3znen 2. Heoprannueckast Xumusi
2.1 Mertaiist 6 bu6moreka [IOK https://m.edsoo.ru/7f41a636
2.2 Hemeramnsr bu6moreka LIOK https://m.edsoo.ru/7f41a636
2.3 CBA3H HEOPraHHHECKHX 1 2 Bu6muorexa LIOK hitps://m.edsoo.ru/7f41a636
OPraHUYECKUX BEIIECTB
Hroro no pazneny 17
Paznena 3. XuMus 1 ;KU3HL
3.1 XUMMUS U )KU3Hb 4 bubmuoteka I{OK https://m.edsoo.ru/7f41a636
Utoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

[Ipeamer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHUE 1
Teopust ctpoeHust opraHudeckux coenquuenuit A. M. bytiepoBa, e€ OCHOBHBIE TTOJIOKEHUS 1

3 [Ipencranenue o kiaccupukauu OpraHuvIecKkux BemecTs. HomenknaTypa (cucremarnaeckas) |
Y TPUBHAJIbHBIE HAa3BaHMsI OPraHUYECKUX BEIIECTB

4 AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN PsiL 1

5 MeraH 1 3TaH — IpocTeNIne MPEACTABUTENN ATKAHOB 1

6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1

7 DTWJIEH U MPONWIEH — MPOCTEUIINE MPEACTABUTENN AIKEHOB 1

8 [Tpaktrueckas padota Ne 1. «[lomydeHue sTHICHA U H3y4E€HUE €r0 CBOMCTBY 1

9 Anxanuensl. byranuen-1,3 u metrnOyranuen-1,3. [TonydyeHne CHHTETUYECKOTO KaydyKa U 1
pe3UHBI

10 AJIKMHBI: COCTaB U 0COOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUN Pl ATIETHICH — IPOCTEUITHI 1
MPEACTABUTEND ATKUHOB

11 BrrunciieHus no ypaBHEHHIO XUMUUECKON pEaKIuu 1

12 ApeHbl: 6eH301 ¥ ToyoJ. TOKCHYHOCTh apeHOB 1

13 I'eneTnueckas cBsI3b yriaeBOJOPOJOB, IPUHAUIEKAIUX K Pa3IMYHbIM KJIaccam 1

14 [IpupoaHble HCTOYHHUKH YTIEBOAOPOIOB: MPUPOIHBIN ra3 U MOMYTHbIE HE(PTAHBIE Ta3bl, HEPTH U 1
MIPOJIYKTHI €€ mepepadoTKu

15 [IpupoaHbIe HCTOYHHUKH YTIEBOAOPOIOB: MPUPOIHBIN ra3 U MOMYTHbIE HE(PTIHBIE Ta3bl, HEYTH U |
MPOIYKTHI €€ nepepaboTKu

16 KonTponpHas paboTa 1o pazneny «YrieBoaopoabh» 1

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: METAHOJ U 3TaHOJI. BogoponHas cBsA3b 1




18

MHoroaToMHBIC CIIUPTLL: 3TUJICHTJIMKOJIb U INTAMLICPUH

1
19 @DeHoJI: CTPOCHUE MOJIEKYIBI, (PU3NYECKHUE U XUMHYECKHE CBOMCTBA, IPUMEHEHUE 1
20 Anpreruapl: GopMaIbACTHI U alleTATBICTHT. ALIETOH 1
21 OaHOOCHOBHBIE Mpe/eNbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U YKCYyCHas 1
22 [Ipaktuyeckas padora Ne 2. «CBoHCTBa pacTBOpa YKCYCHOM KHCIIOTHI» 1
23 CreapuHOBast U 0JIEMHOBAsI KUCJIOTHI, KaK MPEJICTaBUTENIH BBICIINX KAPOOHOBBIX KHCIOT 1
24 MBpl11a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JAeiCTBHE 1
25 CrnosxHble 3(hupbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX 3PUPOB 1
26 Kupsl: ruaponaus, npuMeHeHne, Onoioruyeckas poJib KUpoB 1
7 VYrneBoapl: cocTas, Kiaccudukaus. BaxkHee npeicTaBUTeNu: TI0K03a, PpyKTo3a, 1
caxaposa
28 Kpaxman u nemitono3a kak OpUupOJHbIE TTOJTHUMEPBI 1
29 KonTponsnas pabota no pazzaeny «Kucnopoacoaepkaiire opraHu4eckie coeIMHeHus/ |
Bcepoccuiickas mpoepodHas paboTa
30 OO6mrast XxapakTepuCTHKA a30TCOIEPXKAIIUX OpraHUIEeCKUX coenuHenuii / Beepoccuiickas 1
poBepoyHas padbora
31 AMUHBI: METWJIAMHUH U aHUJIUH 1
0 AMUHOKHUCIIOTHI KaK aM(pOTepHbIE OPraHUYECKUE COCTUHEHUS, UX OMOJIOTUYECKOE 3HAUCHUE. |
[lenTuabl. benku kak MpUpoAHbIE BHICOKOMOJIEKYISPHBIE COSTUHEHHS
33 OCHOBHBIE IOHATHUSL XUMHH BBICOKOMOJIEKYJIIPHBIX CO€IMHEHUN 1
34 OcHOBHBIE METO/IbI CHHTE3a BRICOKOMOJIEKYIISIPHBIX coeuHenuii. [ImacTmacchl, kKayayku, |
BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KoaudecTBO 9acoB

Nen/m | Tema ypoka
Bcero

1 XUMUYECKUH 37IeMEHT. ATOM. DIIEKTPOHHAST KOH(PUTYpAIUs aTOMOB 1

) [Iepnoanueckuit 3akoH u [lepnoanueckas cucrtema xumudeckux uemeHToB 1. 1. Menneneesa, |
HX CBSI3b C COBPEMEHHOW TEOPUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUYECKHUX AJIEMEHTOB M UX COCIMHEHUH 10 TpyMam 1

3 nepuoaaM. 3HauyeHue MEPUOTUIECKOTO 3aKOHA M CUCTEMbl XUMUYECKUX diemenToB [1.1. 1
MenneneeBa B pa3BUTHH HAYKH

4 Crtpoenue BemiecTBa. XUMHUUYECKAsl CBA3h, €€ BUBI; MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM 1
cBs3u. BonopoaHas cBszb

5 BanentHoCTh. DntekTpooTprnarenbHOCTh. CTENEeHb OKHUCIeHns. BemecTBa MOJIEKYISIPHOTO U 1
HEMOJIEKYJISIPHOTO CTPOEHUS

6 [Tonsarue o aucnepcHbIX cucteMax. MICTUHHBIE M KOJITIOMAHBIE pacTBOpbl. MaccoBas nois 1
BEILIECTBA B pPaCTBOpE

7 Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX coelMHeHuH. ['eHeTnueckas cB3b 1
HEOPraHMYECKHUX BEILECTB, Pa3JIMYHBIX KJIACCOB
Knaccudukanys XuMU4eCcKUX peakiiiii B HEOPraHMIECKOW M OPraHUYECKOW XUMUHU. 3aKOH

8 COXpaHEHUsI MAacChl BELIECTB; 3aKOH COXPAaHEHUS U IPEBPAILICHHS SHEPTUU IIPU XUMUYECKUX 1
peakumsx

9 Ckopoctb peakiuu. OOpatuMble peakiiuu. XUMHUECKOE PaBHOBECHE 1

10 [IpakTuueckas paborta Ne 1. «BnusiHre pa3nu4HbIX (JaKTOPOB HA CKOPOCTh XUMHUYECKOH 1
peakuumn»

1 DnexTponuTHdeckas auccoruanus. [louarue o Bonopoanom nokaszarene (pH) pactBopa. |
Peakuuu nonsoro ooMeHna. 'uaponn3 opraHu4eckux 1 HEOPraHUYeCKUX BEIIECTB

2 OKHCIUTENEHO-BOCCTAHOBUTENbHBIC peakiu. [IoHsITHE 00 IeKTpOoIM3€e pacIuiaBoB U 1

pacTBOPOB COJIEH




13 KoHnTponsHas padorta no pazaeny «TeopeTrnueckre 0CHOBBI XUMUW 1

14 Meramisl, ux nosuoxxenue B [leproaudeckoil cucreMe XUMUYECKUX 31eMeHTOB JI. M. |
MenpeneeBa 1 0cOOEHHOCTH CTpOoeHUs aToMOoB. OO0mIMe PU3NIECKIEe CBOMCTBA METAIIIIOB

15 CrninaBel METAUIOB. DJIEKTPOXUMUYECKUH Pl HAPSYKEHUN METAIIIOB 1

16 XUMHUYECKHE CBOMCTBA BAXKHEUIIIUX METAIUIOB (HATPUM, KAJIUW, KAJIbIIUKM, MarHui, aJIlOMUHUAN ) |
U UX COeIUHEHUN

17 XHWMHUYECKUE CBOMCTBA XpOMA, MEJU U UX COETMHEHUI 1

18 XUMHUYeCKHe CBOMCTBA IMHKA, JKeJe3a U NX COCTMHCHUMN 1

19 [Tpaktuueckas padota Ne 2. "Penienne skciepuMeHTAIBHBIX 33124 10 TeMe «MeTtamibi»" 1

20 Hewmerannsbl, nx nonoxkenue B [lepuoandeckoi cucreme XuMudeckux snemeHToB 1. U. I
MenneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

21 dusndecKue CBONCTBA HEMETAUIOB. AJUIOTPOTHS HEMETAUIOB (Ha IPUMEPE KUCIOPOIa, CEPHI, 1
¢docdopa u yraeposa)

22 XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPBI U UX COCAMHEHUI 1

23 XUMHYECKUE CBOMCTBA a30Ta, (hochopa v UX COCTUHECHUN 1

24 XUMHUYECKUE CBOMCTBA yriepoaa, KpEMHUS U UX COCAMHEHUI 1

25 [IpumeHeHne BaXHEUIIINX HEMETAIIOB U UX COCIMHEHUI 1

26 O6001eHne 1 cucreMaru3anus 3HaHui o teme «Hemeramnesny. Beiuncienus no ypaBHeHUSIM 1
XUMUYECKUX PEAKIUN U TEPMOXUMUUYECKHE PACUETHI

27 [IpakTueckas pabota Ne 3. «Penienue skcriepuMeHTaNbHBIX 3a/1a4 110 Teme "Hemeramnsr'"y 1

28 KontponbHas padota o teMam «MeTamibl» u «Hemeramiphy 1

29 Heoprannueckue u oprannueckue Kuciaorsl. Heopranmueckue u opraHu4ecKue OCHOBAHUS 1

30 AmboTepHbIe HEOPraHUYEeCKHe U OpraHnyeckue coequHeHus. ['eHeTnyeckas cBs3b |
HEOPraHMYECKNX U OPraHUYECKHUX BEIIECTB

31 Ponp xumun B o0ecrieueHu 3KOJIOTHIECKON, JHEPTeTUIECKON 1 MTUIIEBOM O€30MacHOCTH, |

Pa3sBUTUHN MCIUTTUHBI




HpeﬂCTaBHeHI/IH 00 O6H_II/IX HAaYYHBIX [IPUHIUIIAX IMIPOMBIIIJICHHOT'O ITOJIYYCHHA BaXXHEHUIITNX

32 1
BEIIECTB

33 UenoBek B MUpE BEIIECTB U MAaTEPUAIIOB 1

34 XUMUS U 3J0pPOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHO
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CopMHPOBAHHOCTH MPEACTABICHUI O XUMHUUYECKOU COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMUU B TIO3HAHUU
SBJICHUN TIPUPOJbI, B (OPMHUPOBAHWU MBIIIJICHUS W KYJIbTYPHI
TUYHOCTH, €€ (YHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOIUMOM st
pelieHusT MPaKTUYECKUX 3a7ad W IKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM cpenie

1.2

Brnanenue cucremMoll XUMHUYECKHMX 3HAHWUW, KOTOpas BKIIOYAECT:
OCHOBOTIOJIAraloIre MOHSITHS (Monekyma, BaJICHTHOCT®,
AIEKTPOOTPHUIIATETHFHOCTh, CTETICHh OKHCIICHHS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OOBEM, YrIepOIHBINH CKEJET,
(GyHKIIMOHANbHAS ~ TpyIa, pagukail, HM30MepUsi, HU30MEpHI,
TOMOJIOTHYECKUN Psii, TOMOJIOTH, YIJEBOAOPOAbI, KHUCIOPOI- H
a30TCOJIEp KaIlie COeAUHEHUs, OMOJIOTHYECKd aKTUBHBIE BEIIECTBA
(yrneBompl, )KUPBI, OCIIKH), MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs); TEOPUU M 3aKOHBI (TeopHs
XMMHUYECKOTO CTpOoeHUsi oprannyeckux pemects A.M. bytneposa),
3aKOHOMEPHOCTH, CUMBOJUYECKHI S3bIK XUMUH, (aKTOJIOTUYECKUE
CBEICHMSI O CBOMCTBAaX, COCTaBe, IOJYYEHUH U O€30MacCHOM
UCIOJIb30BAHUU BAKHEUIIMX HEOPraHM4YeCKHMX M OpPraHUYeCKUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.3

ChopmupoBaHHOCTh yMEHUN BBISBJIATH XapaKTepHbIE MPU3HAKU
NOHSTHM,  yCTaHAaBIMBAaTh HX  B3aMMOCBS3b,  HUCIOJH30BATh
COOTBETCTBYIOIIME TMOHATUS MPH OMHCAHUU COCTaBa, CTPOCHUS U

npeBpameHI/Iﬁ OpraHUYCCKUX COCIUHEHUH

1.4

Cc(OPMHUPOBAHHOCTh YMEHHUH HCHOIB30BATH XUMUYECKYIO CUMBOJIUKY
JUIL COCTaBJIEHUS MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaII€HHOW) (opMyn OpraHMYeCKUX BEIIECTB M ypaBHEHUI
XMUMUYECKUX  PEaKUMH,  HW3rOTaBIMBAaTh  MOJIENIM  MOJIEKYJ
OpraHMYECKUX BELIECTB IS WUIIOCTPALIMM HMX XHMHUYECKOTO U

OPpOCTPAaHCTBCHHOI'O CTPOCHUA




1.5

ChopmupoBaHHOCTE YMEHHI YCTAaHABIMBATh MPHHAICKHOCTH
HU3YUYCHHBIX OPraHUYCCKUX BCHICCTB IO UX COCTaBy M CTPOCHHIO K
omnpenenéHHoMy Kiaccy (Tpymie) COeAuHEHHM (YrJIeBOJOPO/IbI,
KUCIIOPOJ M a30TCOJCPIKAIINE COCIMHEHHS, BHICOKOMOJICKYISPHBIC
COGILI/IHGHI/H[), JaBaTb UM Ha3BaHU 110 CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTH YMECHHSI ONIPEACIIATH BUIABI XUMHYECKOHN CBSI3H B

OpPraHMYECKUX COCAMHEHUSIX (OJUHAPHBIE U KpaTHbIE)

1.6

ChopMupoBaHHOCTh YMEHMSI HPHUMEHSTH: TOJOXKEHUS TEOPUHU
CTpoeHus opraHnueckux Beuiects A.M. bytneposa st 0ObsicHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOECHUS; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

Yraesomopoasl.  Kucnopoacoaepxkammue ¢ a30TCOACpIKAIINE

OpPraHn4€CKUC COCANHCHM . BI)ICOKOMOJ'IeKy.TIﬂpHBIe COCIUHCHUA

2.1

ChopMHpPOBAaHHOCT, YMEHUN NPUBOJWUTH TPUBHAIBHBIC Ha3BaHUS
OT/JEIbHBIX OPraHMYECKUX BEUIECTB (ITWJICH, MPOTMICH, alleTUJICH,
STUJICHTJIUKOJb, TIULEPUH, (eHOJ, (OopMalbIErHI, aleTaabIeTu/I,
MYpaBbHUHAS KHCJIOTa, YKCyCHas KHCIIOTa, OJICMHOBAs KHUCIOTA,
CTeapuHOBasi KHCIIOTa, TJIIOKO03a, (PYyKTO3a, Kpaxmas, IeUIIJI03a,

TJTUITAH)

2.2

CdopMHpOBAaHHOCTh, YMEHHW XapaKTepU30BaTh COCTAB, CTPOCHHE,
(du3HyYecKkue W XMMHYSCKHUE CBOMCTBA THUIMYHBIX IPEACTABUTEICH
Pa3IUYHBIX KJIaCCOB OPraHMYECKUX BEIICCTB (METaH, 3TaH, STHJICH,
MpOIMIICH, areTwieH, Oyramauen-1,3, merunOyramueH-1,3, OeHzou,
METaHOJI, TAHOJI, ITUJICHIJIMKOJIb, TIIMIEPHH, (EHOJI, aleTalbIeTH]I,
MypaBbUHAs U YKCYCHas KHCJIOTHI, TJIFOKO3a, KpaxMmal, IeJUIij03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCEHHUA WIUIIOCTPUPOBATE F'CHECTHUYCCKYHO CBA3b
MCXKAY  TUIIMYHBIMU MpeaACTaBUTCILIMU pa3siInNIHbIX KJI1aCCOB
OPraHu4CcCKux BCIICCTB YpaBHCHUAMU COOTBCTCTBYROIIIUX

XUMHNYCCKHX peaKHI/Iﬁ C UCIIOJIb30BAHUCM CTPYKTYPHBIX (1)OpMy.]'I

24

ChopMUPOBaHHOCTb ~ YMEHMS  XapakTepu3OBaTh  HCTOYHUKHU
YTJIEBOJOPOHOTO ChIpbsl (HE(Th, MPUPOIHBIN Ta3, Yrojb), CHOCOOBI
UX TepepabOTKM U  MPaKTUYECKOe MPHUMEHEHHE MPOJYKTOB

nepepadoTKu

XUMHS U )KU3Hb. PacuéTrl




3.1

ChopmupoBaHHOCTE yMEHUH BIAAETh CHUCTEMOW 3HAHUH 00
OCHOBHBIX METOJaX HAyYHOTO TMO3HAHWS, MCIOJIb3YEMbIX B XHUMHH
MPU W3YYCHUW BEIIECTB M XWMUYCCKUX SIBICHUN (HAONIONEHUE,
U3MEpEHUE,  JIKCICPUMEHT,  MOJCIUPOBAHUE),  HUCIOJIb30BaTh
CUCTEMHBIC XUMHUYCCKHE 3HAHUS I TPUHSATHS PEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUsIX, CBI3aHHBIX C BEIICCTBAMH H UX

IMPUMCHCHUCM

3.2

ChopmupoBaHHOCTE yMEHUH COONIONATh TPaBHJIA ITOJH30BAHUS
XUMHUYECKON MOCy/IoN H J1abopaTopHBIM OOOPYAOBAaHHMEM, a TaKKe
TpaBuiia OOpAIIEHHs C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKITUSIMHU

110 BBIIIOJTHCHHIO J'Ia60paTOpHI:IX XUMHNYECKHUX OIIBITOB

3.3

CpopMHpOBAaHHOCT, ~ YMEHHUM  IUIAHUPOBATH W BBITIOJHATH
XUMUYECKUN DKCIIEPUMEHT (MpPEBpaIICHUs OPraHMYEeCKUX BEIECTB
MpU HArpEeBaHWM, TIOJYYCHHE OTUJIICHA W HW3yYCHHUE €r0 CBOWCTB,
KAueCTBCHHBIC PEAKIMA OPraHUYEeCKUX BEIIECTB, JICHATypaIus
OCJIKOB TIPU HArPEBaHUH, [IBETHHIE PEAKIINN OCITKOB) B COOTBETCTBUU
C TIpaBUJIAMHU TEXHUKHU O€30TIACHOCTH MPU 0OpAIEHUH C BEIIECTBAMHU
U Ja0OpaTOpHBIM OO0OPYIOBAaHHWEM; TIPEICTABIATh PE3yIbTAThI
XUMUYECKOTO DKCIIEpUMEHTa B  (GOopMe 3amucud  ypaBHEHUU
COOTBETCTBYIOIIMX PEAKIUNA U (OPMYIHPOBATH BBHIBOJLI HA OCHOBE

3THX PE3yIbTaTOB

34

ChopmupoBaHHOCTH ~ YMEHHMH  MHpPOBOAWUTH  BBIYHCIEHHUS  TIO
XMMHYECKUM YpaBHEHMSIM (Macchl, 00bEMa, KOJIMYECTBA HCXOJIHOTO
BEleCTBA WJIM NPOJYKTa pEaklUUy IO H3BECTHBIM Macce, 00bEMy,

KOJHNYCCTBY OJHOT'O M3 UCXOAHBIX BEIICCTB UJIN IIPOAYKTOB peaKHI/II/I)

3.5

ChopmupoBaHHOCTh ~ yMEHHUU KPUTHYECKH  aHAJIM3UPOBAThH
XUMHYECKYI0 MH(POPMAIUIO, MOIYy4aeMyl0 H3 Pa3HbIX HUCTOYHUKOB

(cpenctBa maccoBoit uHpopmanuu, cetb IHTEpHET U apyrue)

3.6

ChopmupoBaHHOCTh YMEHHI COOMIOJATh MpaBUIIa IKOJIOTUYECKU
1eJ1ec000pa3HOro MOBEACHUSI B OBITY U TPYJOBOW JESTENHHOCTH B
LENSIX COXPAaHEHHUS CBOETro 3JI0POBBbS U OKPYXKaIOIIEH MPHUPOIHOM
Cpenbl, 0OCO3HaBaTh OMACHOCTh BO3JECUCTBUSl HA JKUBBIE OPraHU3MBI
ONpeIeNEHHBIX OPraHNYECKUX BEUIECTB, TOHUMAs CMBICIT TOKa3aTels
[IIK (mpenenbHO JOMYyCTUMOW KOHIEHTpAIlMK), TOSCHATH Ha
npuMepax CrocoObl YMEHBIIEHUSI U MPEJOTBPAIICHUs X BPEIHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa

11 KJIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpaMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Bnagenne cucTEMOM XMMHMYECKUMX 3HAHUW, KOTOpas BKIKOYACT:
OCHOBOTIOJIAraloNue TOHATHS  (XMMHYCCKUNA  JJIEMEHT, aToM,
JIEKTPOHHAST 000JI0YKa aroMma, s-, p-, d-DJIEKTPOHHBIC OpOUTATIU
aTOMOB, HOH, MOJIEKYJIa, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTb,
CTENEHb OKHWCJIEHUWS, XMMHUYECKasi CBs3b, MOJb, MOJISIDHAs Macca,
MOJISIDHBIM 00BEM, KpHCTAJUTMUECKas PEIIETKa, THUITbI XUMHUYECKUX
peakui (OKHCIUTETBHO-BOCCTAHOBUTEIILHEIE, 9K30- i
SHJIOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHa), PaCTBOP, SJICKTPOJIUTHI,
HE3JIEKTPOJIUTBI, AJIEKTPOJIUTHYECKAs UCCOLUAINSA, OKUCIUTED,
BOCCTAHOBHTEIb, CKOPOCTb XUMHYECKOW PEaKIUH, XUMHUYECKOE
paBHOBecHE); TEOPUM M 3aKOHBI (TEOpHUS AIEKTPOIUTUUYECKON
nucconmanuu, Ilepmognueckuit 3akon J[.M. MenneneeBa, 3akoH
COXpaHEeHMsI MaCChI), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3BIK XHUMHH,
(haKTOIOTHMYECKHE CBEIEHUS O CBOWCTBAX, COCTAaBE, IMOIYYCHHH H
0€30MacHOM HCITOJIb30BAHUN BOKHEHIITNX HEOPTraHUYECKUX BEIESCTB B

OBITY U IPAKTHUECKON JESITENbHOCTH YeI0BEKa

1.2

ChopmMupoBaHHOCTh YMEHUN BBISBISATh XapaKTepHbIE NMPU3HAKH U
B3aMMOCBSI3b M3YYEHHBIX MOHATHH, NMPUMEHSITH COOTBETCTBYIOIINE
HNOHSTHUSI TPU ONHMCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKHX
BEIIECTB M HMX MPEBPAIICHU; BBISBISATh B3aUMOCBS3b XUMHUYECKHX
3HAHUH C MOHATHIMHU u MpeJICTaBICHUAMHU IPYTUX

€CTCCTBECHHOHAYUYHBIX IIPECAMETOB

1.3

Bnagenue OCHOBHBIMU METOJaMH HAay4YHOI'0 IIO3HAaHHs BCHICCTB U
XHUMHYECKHUX SBJICHHUI (Ha6J’IIOI[CHI/Ie, HU3MCPCHHUEC, OKCIICPUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacisiTb BAJICHTHOCTb UM CTCIICHDL
OKHCJICHUA XUMHUUYCCKUX JBJIIEMCHTOB B COCIUHCHUAX PaA3JIMYHOI'O
COoCTaBa, BU/J XHMHUYECKOM CBA3HU (KOB&J’ICHTH&SI, MOHHAasd,
MCTAIINYCCKasd, BO,[[OpOI[HaSI) B COCINHCHUAX, THII KpHCTaHHquCKOﬁ
peH_IéTKI/I KOHKPETHOTO BCIICCTBA (aTOMHaSI, MOJICKYJIApHAA, NOHHAs,

MeTaJ’IJ’II/I‘{eCKaﬂ)

L.5

C(i)OpMI/IpOBaHHOCTB yMCHHf/'I ONPCACIATD XapaKTCP CPEAbI B BOJHBIX

pacTBOpPaAX HCOPraHNMICCKUX COCIUHEHUN




1.6

ChopmupoBaHHOCTE  YMEHHSI  KIACCH(PHUIIMPOBATH  XUMHUYECCKHE
pEeaKIUy N0 Pa3IMYHBIM MTPU3HAKAM (YHUCITY M COCTaBY PEarupyrOIINX
BEIIECTB, TEIUIOBOMY d(h(EeKTy peakuuu, H3MEHCHHIO CTETICHEH
OKUCJICHHS ~ DJIEMGHTOB, OOpaTUMOCTH  PEaKIHUH,  yJaCTHIO

KaTanu3aTopa)

1.7

ChopMupoBaHHOCTh YMCHHM COCTAaBJISATh YPAaBHCHHS PEaKIIHA
pPa3IMYHBIX THUIIOB, IOJHBIE U COKpAUIEHHbIC YPAaBHEHUS PEAKLIMI
MOHHOTO OOMEHA, YYHTHIBAs YCIOBHS, MPU KOTOPHIX 3THU PEaKIHH

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHUN IIPOBOJIUTH peakuuy,
MOATBEP:KIAOLINE KayeCTBEHHBIN COCTaB Ppa3IUYHbIX
HEOpPraHMYECKUX BEILIECTB, PAaClO3HABAaTh OMNBITHBIM IYTEM HOHBI,

MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

1.9

CdopMHPOBAaHHOCTH YMEHHI PACKPBIBATH CYITHOCTH OKHUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO OajlaHca 3TUX peaknui

1.10

ChopMHpOBAaHHOCT YMEHUN OOBSICHATH 3aBUCHMOCTH CKOPOCTH

XMMHYECKON peaKklMH OT pa3Iu4HbIX (JaKTOPOB

1.11

ChopMHpOBAaHHOCT, YMEHHUH OOBSICHATH XapakTep CMEIICHUs
XUMHYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ACHCTBUS

(mpuaIMn Jle [larense)

0611[3}{ W HCOPraHHU4YCCKasa XUMUA

2.1

CdopMHUpOBaHHOCTh, YMEHUN pPACKpbIBaTh CMbICH llepromndyeckoro
3aKOHa AN. Meupeneena u JIEMOHCTPUPOBATH €ro

CUCTEeMATU3UPYIOILYIO, OOBSCHUTEIbHYI0O M  MPOTHOCTHYECKYIO

dbyHKIMH

2.2

ChopMUpOBaHHOCTb ~ YMEHHMH  XapaKTepu30BaThb  AJIEKTPOHHOE
CTPOEHHE aTOMOB XHMHYECKHMX NIEMEHTOB 14 mepuonos
[lepuomuueckoid  cucTeMbl — XMMHMYECKHX  yieMeHToB  JI.W.
MenieneeBa, UCIOIb3Ys HOHATUSA «S-, P-, d-3IIEKTPOHHbIE OpOUTAIINY,
«QHEPreTU4ecKrue YpoBHM», OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKHUX JJIEMEHTOB U UX COCAWHEHHUH IO MEpUoJaM U
rpynnaM Ilepuoanyeckonn cucTeMbl XUMUYECKHUX dieMeHToB [I.U.

Menneneesa

2.3

ChopmupoBaHHOCTH YMEHHI XapakTepu30BaTh (OMUCHIBATh) OOIIKE
XMMHYECKHE CBOWCTBA HEOPraHWYECKHMX BEIIECTB Pa3IUYHBIX

KJIaCCOB, NOATBCPIKAATh CYILICCTBOBAHUC T€HEeTUYECKOM CBA3U MCKOY




HCOPraHNn4CCKUMHU BCIICCTBaAMU C INOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIUX XMMUYECKUX PEAKLUN

24

ChopMUpOBaHHOCTh YMEHHUH yCTaHABIMBATh INPUHAUICHKHOCTD
HEOPraHMYECKUX BEIIECTB II0 UX COCTaBYy K ONIPEAEIEHHOMY KJIACCy
(rpynne) coenuHeHu# (IpOCThIE BEUIECTBA — METAJLIbI U HEMETAJLIBI,

OKCH/IbI, OCHOBAHUSI, KUCJIOTHI, aM(pOTEPHBIE THIPOKCHIBI, COJIH)

2.5

ChopMHpOBaHHOCTh YMEHHI MCIIOJIb30BATh XUMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJeHUs (OPMYNI BEHIECTB M YPaBHEHUH XHMHUYECKHX
peakuuii, cuctemarnueckyto HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHMUS OTJAEIbHBIX HEOPraHUYECKUX BelleCTB (YrapHbli ras,
YIJIEKUCHbIA Ta3, aMMHUaK, raméHas W3BECTh, Herami€Has H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHHM XapakTepHU30BaTh (OMUCHIBATh) OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHMYECKHMX BEIIECTB Pa3IUYHbIX
KJIaCCOB, MOATBEPKAATH CYIIIECTBOBAaHHE T'€HETHUECKOH CBS3U MEXY
HEOPraHMYEeCKUMH  BEIIeCTBAMU C  [OMOUIbIO  YpaBHEHMM

COOTBETCTBYIOIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

ChopmupoBaHHOCTH ~ yMEHUH  IUIAHUPOBATb U BBINOJIHATH
XMUMHYECKUN S3KCIIEpPUMEHT (pa3sio’KeHHEe TIEepOKCHIa BOJOpOJa B
MPUCYTCTBUH KaTaau3aTopa, OnpeesieHue Cpeibl pAaCTBOPOB BEIIECTB
C TOMOIIBI0O YHUBEPCAIBHOTO WMHJWKATOpPA, BIMSHUE Pa3IUUHbIX
(hakTOpOB Ha CKOPOCTh XWMHUYECKOM pEaKlHUU, Peakiuud HOHHOTO
oOMeHa, KaueCTBEHHBIE PEeaKINK Ha cynabdar-, kapOoHAT- U XJIOPU/I-
AQHUOHBI, HA KATUOH aMMOHUS, PEUICHHE SKCIIEPUMEHTAJIbHBIX 3aa4
o Temam «MeTaiibl» U «HemeTrasibl») B COOTBETCTBUU C MPAaBUIIAMU
TEXHUKH O€30MacHOCTH NpU OOpallleHUd C BELIECTBAMH U
7a00paTOpHBIM  00OpPYIAOBaHHMEM;  MPEICTABIATH  PE3YAbTATHI
XMMHYECKOTO JKCIIepuMEeHTa B  (opMe 3aluCu  YpaBHEHHIA
COOTBETCTBYIOIIUX peakiuil U (HopMynupoBaTh BHIBOJBI HA OCHOBE

OTUX PE3YIIbTATOB

2.8

ChopmupoBaHHOCTh yMEHUU CcOOMIOAATH MpaBWJIa MOJIb30BAHUS
XMUMHYECKON TMOCYIOW M J1abOpaTOPHBIM O0OPYIOBaHHEM, a TaKXKe
IpaBuJia OOpAIEHHS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIUSIMU

11O BBIINIOJIHCHUIO J'Ia60paT0pHBIX XUMHWUYCCKHX OIIBITOB

2.9

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTepHu30BaThb XUMHUYCCKHUEC
ITPOLECCChI, JICKAIIMEC B OCHOBC NPOMBIIIJICHHOT'O TTOJIYYCHHA CCpHOfI

KHUCJIOTBI, aMMHaKa, a TaKKc C(I)OpMHpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 00




o0mMX HAayyHBIX MPHHLOMNAX U JKOJOTMYECKHX MpolieMax

XUMHUYCCKOTO ITPOU3BOJACTBA

XUMHS U )KU3Hb. PacyéThl

3.1

ChopMupoBaHHOCTH MPEACTABICHUI O XUMUYCCKOW COCTABIISIFOIICH
€CTECTBEHHOHAYYHOW KAPTUHBI MHpA, POJH XUMHUU B TO3HAHUU
SIBJICHUW TPUPOJbI, B (HOPMUPOBAHUHM MBIIUICHUS U KYJIBTYPBI
JUYHOCTH, € (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOJMMOU IS
pelieHus: MpakTUYeCKUX 3a]ad M HSKOJIOTMYECKH OO0OCHOBaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM cpesie

3.2

CdopmupoBaHHOCTH YMEHUI KPUTHYECKH aHAJIM3UPOBATh
XMUMHUYECKYI0 MH(POpPMalMIO, MOIYyYaeMyl W3 pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBOM KOMMYHHKAIMH, ceTh IHTEpHET U Ipyrue)

3.3

ChopMHpPOBaHHOCT, YMEHHH COOJIOAATHh MpaBUiia JKOJOTHYCCKU
1enecoo0pa3Horo MOBEIEHUS B OBITY U TPYIOBOM JESTENBHOCTH B
LEIAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXAIOLIEH INPUPOIHON

cpeb
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Oco3HaBaTh OIMACHOCTh BO3JICHWCTBUS HAa JKUBBIC OPraHU3MBI
ONpENeNEHHBIX BEIIECTB, MOHWUMAass cMblicn Tnokasarens [I/IK,
TOSICHSITh Ha MMPUMEpax CrocoObl YMEHBIIICHUS U ITPEIOTBPAILIICHUS UX

BpCIAHOI'O BOSHeﬁCTBHH Ha Opranu3M 4€JI0BCKa

3.5

ChopmupoBaHHOCTH ~ YyMEHHUH  MPOBOJUTH  BBIUUCICHUS  C
UCIIOJIb30BAHUEM TOHATHSI «MaccoBas JIOJs BEIIECTBA B PacTBOPE,
OOBEMHBIX OTHOILIECHUH Ta30B MPH XUMHUYECKHX PEAKIUSIX, MaCCh
BelIecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYAaCTBYIOUIMX B PEAKIMU BEIIECTB,
TEIIOBOTO A deKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChI

BCHICCTB, IPCBpAIICHUA U COXPAHCHHA DHCPIUn




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmet opranndeckoi XMMHUH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
MOJIYYEHU U HOBBIX BEUIECTB U MAaT€pUATIOB. TeopHsi CTpPOCHHS OpraHUuYECKUX

coenquHeHnni A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (OpMyNbl OpraHUYECKUX BEIIECTB. ['OMOJOTHS, M30MEpPHUSL.
XHUMHUUYECKas CBSI3b B OPrAHMYECKUX COCIMHEHMIX — OJIMHAPHBIE U KPaTHbBIE

cBs3u. [IpencraBienne o knaccuukanuu OpraHnIeCKUX BEIIECTB

1.3

Homenknatypa  opraHWyeckux COEQUHEHWUN  (cHcTeMaTthueckas) |
TPUBHUAJBHBIE  HA3BAaHUS  BAXHEWIIMX  MPEACTABUTEIEH  KIAcCOB

OpraHn4Ye€CKuX BCIICCTB

YraeBo1opoibt

2.1

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHI psa. MeTtaH W 3TaH —
MpOCTENIINE TPEICTABUTENN AJIKaHOB: (PM3NYECKUE U XUMHUECKHE CBOMCTBA
(peakuuu 3aMelIeHHs] U TOPEHUsI), HAXOKJEHUE B MPHUPOJE, MOJTyYeHHUE U

IIPUMECHCHHUEC
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AJIKEHBI: COCTaB H CTpPOCHHUC, TOMOJIOTUYECKHUI pAd. OTHIIEH 1 IIPOIMUJIEH —
HpOCTGﬁH.IPIG IpEACTAaBUTECIIN AJIKCHOB!: (l)I/IBI/I‘IeCKI/Ie 1 XUMHYECKHE CBOMICTBA
(peaKHI/II/I THAPUPOBAHUS, TaJIOICHUPOBAaHHWA, THApaTallkid, OKHUCJICHHUA U

MOJIMMEPU3AIHH ), TOJTyYeHHE U TPUMEHEHNE

2.3

Ankaauensl: Oyraauen-1,3 u merunOyranueH-1,3: cTpoeHue, BaXHEUIIHE
XUMUYECKHE  CBOWCTBa  (peakuusl  MOJUMEPHU3ALINH). [Tomyuenue

CUHTCTUYCCKOTO KaydyKa U PE3UHbL
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AJIKMHBI: COCTaB M 0COOESHHOCTH CTPOCHUA, TOMOJIOTUYECKHI pAaa. AI_IGTI/IJ'ICH
- HpOCTGfIH.IHfI MNpEACTaBUTCIIb AJIKUHOB: COCTaB, CTPOCHHUC, (I)I/IBI/ILIGCKI/IC u
XHUMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPUPOBAHUA, TaAJIOTCHUPOBAHUA,

ruaparanuu, FOpeHI/Iﬂ), MOJIYYCHUC U IIPUMCECHCHUC

2.5

Apenbl. benzon: coctaB, cTpoeHue, (pU3NUYECKHEe U XMMHUYECKHUE CBOMCTBA
(peakuuu TaloOTeHUPOBAHUS U HUTPOBAHUSA), TOITYYCHHE U TMPUMEHEHHE.
Tomyoun: cocraB, cTpoeHue, PU3NIECKHE U XUMHUYECKHUE CBOMCTBA (pEaKIuu

TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIYYCHUC U IIPUMCHCHHUC. Toxcu4HOCTH




apeHoB. ['eHeTnueckas CBsI3b MEX/y YIJIEBOJOPOIaMU, IPUHAAIEKALIUMU K

pa3JIMYHBIM KJlaccam

2.6

[IpuponHble MCTOYHMKHM YriaeBOAOPOAOB. lIpupoaHblii ra3 M IOIYTHBIE
HedTsHble Ta3el. Hedth m e€ mpomcxoxnenune. CrocoObl mepepaboTku
He()TH: TEPEeroHKa, KPEKUHT (TePMHYECKHH, KATATUTUYECKUN), MHUPOIH3.
[IpoxykTel mepepaboTku HE(PTH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B

ObITy. KaMeHHBII yrosb 1 MPOIyKTHI €ro nepepaboTKu

Kucnopoacoaepxaiiue opraHuyecKue CoeTMHEHMs

3.1

[IpenenbHble OJHOATOMHBIE CHOMPTHL. METaHOI MW 3TAaHOJ: CTPOEHUE,
¢u3nueckne U XMMUYECKHE CBOWCTBA (PEaKIUU C aKTUBHBIMH METAJUIAMH,
raJIor€HOBOI0POJaMH, TOPEHNUE), IpUMEHEeHNe. BolopoiHbIe CBSA3U MEXIY
MOJIEKYJIaMH CIIUPTOB. /[IeficTBHE MeTaHOJIa M JTaHOJIA HAa OPraHu3M
yesnoBeka. MHOroaTOMHbIE CITMPTBI. DTUJICHTJIMUKOIb U TJIMLIEPUH: CTPOEHUE,
¢usznueckue W XMUMHYECKHE CBOMCTBA (B3aWMOJEHCTBHE CO IIEIOYHBIMU
MeTajlJlaMH, KaueCTBEHHasl PeakKilisi Ha MHOTOaTOMHbIE CIUPTHI). JleficTBue

Ha OpraHu3M 4YCJIOBCKaA. HpI/IMeHCHI/Ie TIIMHOEpHHA U OTUJICHT JIMKOJIA
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@DeHoN: CTpPOEHHE MOJIEKYNbl, (U3UYECKHe W XHUMHUYECKHUE CBOICTBA.

Toxcuunocth penona. [lpumenenue dpenona

3.3

Anpaerunbl WM KeToHBl. DopManmpieruia, arneTalbIeTHi: CTPOEHUE,
dbu3uvyeckne ©W  XUMHUYECKHE CBOWCTBA (peakuMM  OKUCICHUS |

BOCCTAHOBJICHUS, KAUECTBCHHBIC peaKHI/II/I), MOJIY4YCHUE U IIPUMCHCHHC

34

OMHOOCHOBHBIC TIpe/iebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAsS U
YKCYCHasl KHCJIOTBI: CTPOCHHE, (HU3NYECKHE M XUMHUYECKHE CBOWCTBA
(cBoiicTBa, oOIIME AT KJIacca KUCIIOT, PeaKIus dTepru(uKaIim), oJydeHue
U npumeHeHne. CTeaprHOBAask U OJICHMHOBAsl KUCIOTHI KaK MPEICTaBUTEIN
BBICIITUX KAPOOHOBBIX KUCIIOT. Mbljla KaK COJIM BBICHIMX KapPOOHOBBIX KUCIIOT,

UX MOIoIlee AeUCTBUE

3.5

Crnoxnbele 3¢upbl Kak NPOU3BOAHBIE KapOOHOBBIX KUCIOT. [‘maponus
cnoxHbIx 3¢upoB. XKupbel. ['maponus xupos. I[IpuMeneHue KupoB.

buonornueckas POJIb ) KUPOB

3.6

VYrneBonpl: cocTaB, KiIacCH(HKAIUs  yrieBoJOB (MOHO-, JU- U
noymcaxapunsl). ['moko3a — mpocTedmii MOHOcaxapua: OCOOEHHOCTU
CTpOEHUS  MOJEKyNnbl,  (QHu3WYecKHe ¢  XUMHYEeCKHe  CBOMCTBa
(B3aumogeiicteue ¢ rtuapokcugom wmenu(ll), okucreHMe aMMHAYHBIM
pactBopoMm okcuga cepedpa(l), BoccTraHOBIEHHE, OpOKEHHE TIIFOKO3BI),
Hax0XJCHUE B MPUPOJIE, TPUMEHEHUE, OnoJIorudeckas posib. DoTocuHTES.

deyKTosa KaK HU30MCp TJIFOKO3BI. KanMaJ'I " OCIJIK0JIO3a KaK IMPUPOAHBIC




nojumepsl. CTpoeHue Kpaxmalia v 1eJuTi0103bl. DU3nyeckue U XuMUUeCKIe

CBOMCTBaA Kpaxmaiia (TUpOJIn3, KAUECTBEHHAs PEAKLMS C HOJ0M)

4 A3oTconepkale OpraHn4eckKie COeMHEHUS

AMUHOKHUCIIOTHI Kak aM(OTEPHbIE OPraHudecKue coeaunenns. dusnueckue
4.1 U XHMHYECKME CBOWMCTBA aMHUHOKHCIOT (Ha TIPUMEPE TIIMIMHA).

buonornueckoe 3HayeHre aMUHOKUCHOT. IlenTrant

Benku Kak MpUPOJHBIE BBICOKOMOJIEKYIISAPHBIE COEIUHEHUs. [lepBUdHas,
4.2 BTOPUYHAS U TPETHYHAS CTPYKTypa OeNKOB. XUMHUYECKHE CBOMCTBA OEIKOB:

TUApPOJIN3, ACHATypalus, KaAYCCTBCHHBIC PCAKIIMU Ha Oenxu

5 BricokoMONeKyIsIpHbIE COETMHEHUS

OcHOBHbBIE TIOHATUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COECAMHEHUI: MOHOMED,
51 MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3alUU, CPEIHsSA
MoJieKyisipHasi Mmacca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJEKYIISIPHBIX

COG)II/IHGHI/Iﬁ — NOJIMMEpHU3alnA U IMOJIMKOHACHCAI A

OKCIEPUMEHTAIBHBIE METOJBl W3y4YEHHUS BEHIECTB M HUX IPEBPAILCHUN:
5.2 O3HaKOMJIEHHE ¢ oOpa3laMy NPHUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,

macTMace, kaydykos. [lonydeHre CHHTETHYECKOTO KaydyKa U Pe3UHbI

11 KIJACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHH

XUMHYECKUH 371eMeHT. AToM. SIapo aTtoma, M30TOMBI. DJIEKTPOHHAST 000JI0YKa.
L1 DHepreTuyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-3JI€MEHTHI.
OcoOeHHOCTH pacmpeesieHus dJIEKTPOHOB M0 OpOUTAIsIM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpALIUsS aTOMOB

Ilepuonnueckuit 3akoH U llepuonnueckas cucremMa XuMHUYECKUX 31eMeHTOB J[. M.
MenneneeBa. CBsi3b MNEPUOAMYECKOTO 3akoHa W Ilepuoauyeckoil CHUCTEMBI
10 xumudeckux sneMeHToB .M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
' aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsSI CBOWCTB XUMHUYECKUX DJIJIEMEHTOB H
0o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TpylnaM U IepHoJaMm.

3HadeHue NEepUOoaANYCCKOr'0 3aKOHA B PA3BUTHU HAYKHU

CrtpoeHue BeriecTBa. XMMUYECKas CBsI3b. BUJIbI XUMUYECKOM CBsI3U (KOBaJIEHTHAS
13 HETOJIsIpHas ¥ MOJIsipHasi, MOHHAs!, MeTaJinyeckasi). FloHbl: KaTHOHBI U aHUOHBI.
MexaHu3mbl 00pa3oBaHUsl KOBAJICHTHOW XHMHUYECKOW CBs3M (OOMEHHBIN U

JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBsi3b




1.4

BanentHoctb. DnekTpooTpuliaTeabHOCTh. CTENeHb OKUCICHUS

1.5

BemniectBa MOJEKYIIPHOIO M HEMOJIEKYISPHOTO CTPOCHHUA. 3aKOH IOCTOSIHCTBA
COCTaBa BeEIleCTBA. THIBl KPUCTANIMYECKUX PELIETOK. 3aBUCUMOCTbh CBOMCTBa
BELIECTB OT TUIIA KpUCTAUINYECKON peléTku. [IoHsATHE 0 AUcIepCHbIX CUCTEMaX.

WcTunHbIe 1 KOJIIIOUIHBIE PAaCTBOPBI. MaccoBasi 10151 BEIIECTBA B PACTBOPE

1.6

Knaccugukanus HeopraHmuecknx coeannennii. HomeHnkmarypa HeopraHmuecKux

BCIICCTB

1.7

Xumunueckas peakuus. Kinaccudukanus XMMHUECKUX peakuil B HEOpraHUUeCcKOi
1 OpraHn4ecKol XMMHHU. 3aKOH COXPaHEHUsSI MacChl BELIECTB, 3aKOH COXPaHEHMS

U NIPEBPAIICHUS DHEPTUU TP XUMHYECKUX PEAKIIHASIX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3JInYHbIX (JaKTOPOB

1.9

OOpatumble peakuuu. XuMHUeckoe paBHOBecue. DakTOphl, BIUSIOLIME Ha

cocTostHMe XuMuueckoro pasHosecus. ITpunnun Jle [larense

1.10

OnekTponuTHdeckas aucconuanys. CunbHbBIE W ciiadble mekTponauThl. Cpena
BOJIHBIX paCTBOpOB BEIICCTB: KHUCJIad, HefITpaJIBHaSI, mIeJI04YHas. PeaKHI/II/I HNOHHOTI'O

oOmeHa

1.11

OKHUCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKknuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxxenue HemeramnoB B llepuoandeckoid cucteMe XUMHYECKUX
anemenToB /.M. MenneneeBa U 0COOCHHOCTH CTPOEHUSI aTOMOB. DuznuecKue

CBOMCTBa HEMETAJUIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIOPO/ia, CEPHI,

dbocdopa u yrieponaa)

22

XUMHUYECKUE CBOMCTBA BAXKHEHWINMX HEMETAJUIOB (TaJOreHOB, CEpbI, a30Ta,
dbocthopa, yrimepoga W KpEeMHHUS) U HX  COCAUHEHHH  (OKCHJOB,
KUCJIOPOJICO/ICPKAIINX ~ KUCIIOT, BOJOPOJHBIX coenuHeHuid). [IpuMeHeHue

Ba)KHEHIIINX HEMETAJJIOB U UX COG,I[I/IHCHI/Iﬁ

2.3

Merannel. IlonoxkeHnue MeETanIoB B HepHOHquCKOﬁ CUCTEMC XHUMHUYCCKHUX
JJICMCHTOB Z[I/I Menpeneena. Ocobennoctu CTPOCHUA JJICKTPOHHBIX 0007104€eK
aTOMOB MCTAIJIOB. O6H_[I/Ie (1)I/I3I/I‘ICCKI/IC cBolicTBa MeTainoB. CINiaBel METAJIOB.

9HeKTpOXHMI/I‘{eCKHﬁ paa HaHpﬂ)KeHI/Iﬁ MCTAJlJIOB

24

XVMHUYECKUE CBOMCTBA BAKHEHIIINX METAJNIOB (HATPUH, KalTui, KalbIIUH, MarHUMH,
ATIOMUHHH, IIUHK, XpOM, KENe30, Meb) U HX coeAuHeHud. OOImue crnocoOsl

IMOJIY4CHHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6BITy 1 TCXHHUKC

2.5

I'enetnueckas cB3b HCOPraHN4CCKUX BCUICCTB, NPHUHAJICKAIIUX K PA3JIMYHBIM

Ki1accaM

XUMHS U )KU3Hb




Ponp xumMum B 00€CNEUCHHH JKOJIOTUYECKOW, SHEPreTUYeCKOW ¢ MHIINECBON

3.1 0€30MacHOCTH, Pa3BUTUU MEIULUHBL [IOHATHE O HAyYHBIX METOAAX MO3HAHWMS
BELIECTB U XUMUYECKUX PEAKIUI
[IpencraBneruss 00 OOMMX HAYYHBIX MPUHIIUIAX MPOMBIIUICHHOTO TOJYYCHHS
BOKHEHIIMX BewecTB. UernoBeKk B MHUpPE BEUIECTB W MATEPUANIOB: BAXKHEUILHE
3.2

CTPOUTCIIBHBIC MaTCpHaJibl, KOHCTPYKHOHWOHHBLIC MAaTCpHaJIbl, KpaCKH, CTCKIIO,
KE€paMHuKa, MarCpuajibl T4 SJICKTPOHUKH, HAHOMATCpUaJlbl, OPraHUYCCKHUC U

MUHEpaJIbHbIE y100peHus
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