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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHU Ha YpOBHE CpelHEro odiiero oopazoBaHus pa3padoTaHa Ha
ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O0 obpa3oBaHHH B
Poccuiickoit denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHsS (penepaibHOM
oOpazoBaTeibHON MporpamMmbl cpeanero obmiero ooOpaszoBanus (POII COO),
npeacTaBiieHHbIX B DenepaibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHJapTe
COQO, c¢ yuérom KoHuenuuu mnpemnojgaBaHus y4eOHOro mnpeaMera «XUMHS» B
oOpa3oBarenbHbIX oOpranu3auusax Poccuiickoit ®enepanuu, peamu3yronmux
OCHOBHbIE 00pa3zoBaTeibHbIE MPOrpaMMbl, U OCHOBHBIX MOJOXeHHH «CTpaTteruu
pa3Butusa BocnuTtaHus B Poccuiickonn ®enepanuu Ha nepuon ao 2025 roma»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

[Iporpamma peanusyetcs ¢ UCIONIb30BaHUEM oOopynoBanus LleHTpa oOpa3zoBaHus
€CTECTBEHHO- HAy4HOTO HampasieHus "Touka pocra":

Hudposas nadbopatopust no xumuu 26.20.40.190 — 3t

KoMIUIeKT XMMHUYECKUX peaKkTUBOB-4 IIIT.

OcCHOBY MOJX0JI0B K pa3paboTKe MpOorpaMMbl MO XUMHH, K OMPEICICHUIO 00IIeH
CTpaTeruu OOy4YeHHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyainbHple nojioxkeHus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU IICNIEH,
collepKaHMs, pPe3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XuUMHUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMH
o011e00pa3oBaTeIbHON  OpraHU3alllM, SBISETCS HEOThEMIIEMOW YacThlO MX
oOpa3zoBaHHOCTH. OHO CHIYKUT 3aBEpIIAIONIMM OSTalloM pealn3aliu  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHCTeME XHMHYECKOro o00pa3oBaHUS. OTH IIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB TIPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KYyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYECKH OOOCHOBAaHHOTO OTHONIICHUS K CBOEMY
3M0POBBI0 WM TIPUPOAHOW cpene. Peammsyercss XumMudeckoe o0Opa3oBaHHE
oOydJarommuxcs Ha YPOBHE CPEAHETo 001ero oOpa3oBaHUs CPEACTBAMU YUEOHOTO
npeaMera «XUMHs», COJEpHKAHUE U IOCTPOEHUE KOTOPOTO OMNpEAeieHbl B
mporpaMMe 10 XUMUU C Y4E€TOM CrenuPuKkd HayKd XUMUHU, €€ 3HaueHUs B
MO3HAHWW TIPUPOJBI U B MATEPHAIBHON XWU3HU OOINECTBAa, a TaKXKe C Y4ETOM
oOmux I1enell W TNPUHIUIOB, XaPaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit deneparum.

XUMHSI KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0COOYI0 pojb B
COBPEMEHHOW IMBWJIM3ALIMK, B CO3JIaHUU HOBOM 0a3bl MaTepHAIbHOUN KYJIbTYpPHI.



OHa BHOCUT CBOM BKJIaJ] B (POPMUPOBAHUE PAIMOHATBLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IJaHHUE€ IEJOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE Kak O €IUHCTBE
MPUPOJIBI U YeJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUU Ha OCHOBE MOHUMAHMS
BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOLIErO0 MHUPa, OCO3HAHUS B3aAUMOCBSI3H MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOKHBIMU 00JIACTSIMU MPUMEHEHUS.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoOBpeMEHHas XHMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMWA HamNpaBlieHAa Ha pEIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA — ChIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBMM ¢ OOmMMM UEASMH W TMPUHIMIAMU CPEIHETO OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Opranuueckass xumus» u «OOmas W HEOPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJEp>KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHWM 1O HEOPTraHWYECKON XMMHH (C BKIIOYECHUEM 3HAHUM U3 OOIIed XUMHUH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JAHHON CUCTEMBI 3HAHUN MPU WU3YyYECHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTH PACCMOTPEHHSI BCETO MHOT000pasus
BEII[ECTB HA OCHOBE OOIIUX MOHATHUN, 3aKOHOB U TEOPUI XHUMUH.

CtpykTypa coaepxkanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YyYCHHIO YydeOHOTro MaTrepuana u 0O0yCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENeNEHHBIX
TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYecCKOil XUMHUM BEIIECTBA
paccMaTpuBarOTCs HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCOMHEHUM, a TaKKEe Ha YPOBHE CTEPEOXHUMHUYECKUX U  DIIEKTPOHHBIX
MpeACTaBIeHUd O CTpoeHuu BemecTB. CBeneHHUs 00 U3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUWHEHUU. B Kypce OpraHnuecKkOd XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABIICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKANMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yriioM 3peHUsi B mOpeameTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHbIH HAa YpOBHE OCHOBHOrO 00IIero oOpa3oBaHus



TEOPETUYECKUA Marepuanl U (AKTOJOTMYECKHE CBEACHHS O BEIIeCTBaX U
XUMHYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHS» OOy4YaromMMCSl MPEAOCTaBISAETCS BO3MOXXHOCTh OCO3HAaTh 3HAUYCHHE
MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMYECKUX IMO3HIIMM,
riyoxe TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
000011aro111el 10 0O0BSACHSIOIENH U TPOTHO3ZUPYIOILIEH.

Envnag cucrema 3HaHMM O BaXXHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHUUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX NpOTeKaHus JomojHsAercas B Kypcax 10 um 11 kmaccos
AIIEMEHTAMH COJEpPKaHUs, UMEIOIMMU KYJIbTYpOJIOTMUYECKUI U TMPHUKIIATHOU
XapakTep. OTH 3HAHMS CHOCOOCTBYIOT NOHMMAHHIO B3aMMOCBSI3U XUMHHU C
IPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENBHOW M MPAKTUUECKOU
JEeSTENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K IMPOIECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBITYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npo0OsiemMax, CBA3AaHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATh HMH(MOpMAIUI0 U
OpUMEHATh €€ JUIsl TIOTIOJIHCHHS 3HAHWMW, pENIeHUsS WHTEIJICKTYalbHBIX U
AKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1enom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  ypPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 0O0YYaIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHUMAaHUSA
dunocodckux uuel, TakMX Kak: MaTEepHaIbHOE €IWHCTBO HEOPTraHWYECKOro H
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTh MPUPOAHBIX SABJICHUN IYyTEM OSKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEYHM MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUYECCKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMUU B PEUICHUU SKOJIOTUUYECKUX MpodiieM, a
TaKKe MpobsieM cOepexeHUsT IHEPreTUIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaIOB.

B mane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTUS U COLMAIA3ALUU
oOydJaromuxcs MPUHATHIE MPOTPAMMON IO XUMHUU TOJXOJBl K OIpPEACIICHUIO
colepKaHWsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
VHUBEPCAIBHBIX y4eOHBIX JACHCTBUH, UMEIOMUX 0a30Boe 3HAYCHHE IS
pPa3TUYHBIX BHJIOB JICSITEIIBHOCTH: peHIeHUs mpoOiieM, TMOWCKa, aHaiu3a U
00paboTku MHPOpMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OMBITA IPAKTHIECKON
U HCCIIEOBATEIbCKON AESATENBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B mpakTtuke mnpenomaBaHuMs XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOUIETro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIETr0 00pa3oBaHUs, IPU ONpPEACTICHUH
COJIEpKAaTEeNIbHOM XapaKTePUCTUKU LeJed H3ydeHHUs MpeAMeTa HaIpaBICHHEM
NIEPBOCTENCHHONW 3HAYMMOCTH TPAJAULHMOHHO MNPU3HAETCS (POPMHPOBAHUE OCHOB



XUMHYECKOM HAayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JEeSATENbHOCTU YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. C
METOIMYECKOM TOYKHM 3PEHHUS TAaKOM MOJAXOJ K ONpPENENCHHUIO LEeNed H3Y4eHUs
MpPEeIMETA SBIISIETCS BIIOJHE ONPABIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHS TJIABHBIMHM ILEJIAMH U3Y4YEHHs] IpeIMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 kJ1.) IBISAIOTCS:

e (QopMHpOBaHHE CHUCTEMBbl XHMHYECKUX 3HAHUU Kak  BakKHEHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOUYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEICTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEakiui, HEOOXOAUMBIX Il TPHOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKOMN U MOBCETHEBHON KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHWMHUYECKOTO OJKCIEPUMEHTAa, COOJIOJIEHUEM TpPaBUI
6e30macHOro 0OpalleHus ¢ BEIECTBAMH.

Hapsiny ¢ stuM, conepkaTenbHasi XapaKTepUCTHUKa LEJIel U 3aa4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUKM B OOJbIIEH  cTermeHu OTAAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHON OpraHU3aluy, BIAJCIONIETO HE
HA0OpOM 3HaHUW, a (YHKIIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHUSAMH aKTUBHOTO TMOJYYEHHUS 3HAHUM M MPUMEHEHHUS UX B PEAIbHOU KU3HU
JUTSl peIIeHUs] TPAaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM mpu U3yYyeHUH MpeaMera «XUMHUS» JTOMHHHUPYIOIIEe
3HauYEHWE MPUOOPETAIOT TAKKE 1S U 3a7a4H, KaK:

ajganTanys oOy4yarIIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JMYHOCTH, TOTOBOM K
CaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPUHSITHUIO TPAMOTHBIX
pelieHnid B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 PA3IUYHBIX BHUIOB
NEATEeNIbHOCTU: pelleHusi mpoOJieM, MoucKa, aHaiau3a u o0paboTku uHdOpMalnH,
HEOOXOMUMBIX [ TPUOOpPETEHUs] OIbITa JESITEIbHOCTH, KOTOpas 3aHUMAaeT



BAXHOE MECTO B IIO3HAHWM XUMHUH, a TaKkKe I OLEHKH C MO3UIUI
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATENBHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETATh HOBBIE
3HAHMSI IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTAMHU, UCIOJIB30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUM AJIA MOUCKA U aHalM3a y4yeOHOU u
HAy4YHO-TIOMYJISIPHON MH(OPMALIUU XUMHYECKOTO COJIEP KAHMUS;

(opMHpOBaHUE U pa3BUTHE Y OOYYAIOMIMXCS ACCOLIMATUBHOIO U JIOTUYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, MpHU IUIAHUPOBAHWU U TMPOBEIECHUU XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydalomuxcs yOeKIEHHOCTM B T'yMaHMCTHYECKOU
HANPaBJICHHOCTH XHUMHH, €€ BAXKHOW pOJIM B PELICHUU TI00ANBHBIX MTpoOseM
PaAIMOHANILHOTO MPUPOIOTNOIB30BAHMS, TIOTIOTHEHHSI YHEPTreTUYECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OepeKHOIro
OTHONICHHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MNPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYEHHBIX 3HAHUW JJIs MPUHATHAS TPAMOTHBIX pPEIICHUH B
CUTYallUIX, CBA3AHHBIX C XMMHUYECKIUMHU SIBIICHUSMHU.

B yueOHOM mnaHe cpenHero o0miero oOpa3oBaHUs MPeAMET «XUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAy4HbIE
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl U3YUYEHUS] XMUMUH, HA 0230BOM YpOBHE
cpeaHero obmero oopa3oBanusi, coctasisier 134 daca: B 10 kiracce — 68 gacoB (2
yac B Heiento), B 11 kinacce — 66 yaca (2 yaca B HEJEIIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIY4YEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUs OpraHuYecKuX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO10XkeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHMYecKUX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBSI3b B
OpraHUYECKUX COCAMHEHUSX — OJJMHAPHBIE U KpaTHbIE CBS3U.

[IpencraBienne o kinaccupuKaluu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TPHUBUAIbHBIE HAa3BaHUS
BaXXHEHIINX MPeICTaBUTENIeH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHUS BEIIECTB M HMX NPEBPAICHUN:
O3HAaKOMJICHHE C O0pa3laMHd OpPraHMYECKHX BEIIeCTB M MaTepualiaMH Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OMKCAHKUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPALICHUIO OPraHUYECKUX BEIECTB
IIpU HarpeBaHuu (T1aBjieHre, OOYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psia. MeraH u 3TaH —
NPOCTEHIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHus] W TOPEHHs), HAXOXJEHHWE B TMPUPOJE, TMOJIyYeHUEe W
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAl. DTHIEH U NPONUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3NYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS H
NOJIMMEPHU3ALINH ), IOJTYYECHHE U IPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTrO
KayudyKa U pEe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psll. ALETUIIEH
— MPOCTEHMIINK NPEICTABUTEIb AJKHHOB: COCTaB, CTPOCHHE, (U3HYECKUE WU
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu TaJloreHupOBaHUS U HUTPOBAHUS), MOJy4YCHHE U TMpUMEHeHue. 1o1yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeneHnue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOpPOAOB. lIpuponHeli ra3 U IOINYTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €ro CBOWCTB.

PacuétHnie 3agaun.

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

Kuciopoaconepxkamue opranudecKue coeJHHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHicTBHE METAHOJIA U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3M 4yenoBeka. [[puMeHeHue rnieprHa U STUIICHIJINKOIIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAUECTBEHHBIE PEAKIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAs KUCIOTHl KaK MPEICTABUTEIN BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HEeU0NI03bl.  Pu3nyeckue W XUMUYECKHE CBOMCTBAa Kpaxmaina (THUIpOiu3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugoM wmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICHCTBUE TIIMIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
POBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA MIIM IPOMYKTAa PEAKLMM 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJTYKTOB PEAKIIUN).

A3zoTconepxkaliye OpraHuuecKue COCIUHEHHUS.

AMUHOKHCIIOTBI KaKk amM(oOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIJIOT (Ha IpUMEpe TiuLuMHA). bronorudeckoe
3Ha4eHUE aMUHOKUCIIOT. [lenTuast.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOPUYHAs M TpPETUYHAsl CTPyKTypa OeikoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE PEaKLUU OEJKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHICHCALIUS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISETCS YE€pe3 HUCIHOJb30BAaHUE KaK OOIIUX ECTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KIaccu(UKaLMs, NEPUOIUYHOCTb, HAOIO/EHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEUIECTBA, (M3HUECKHUE BEJIMUMUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorusi: mnUIIEBbIE NPOAYKTbI, OCHOBBI PAlMOHAIBHOTO IUTAHUSA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIASA N HEOPTAHUYECKAA XUMUSA

TeopeTnueckne 0OCHOBbBI XUMHH

Xumudeckud anemMeHT. AtoMm. SAapo aroma, H30TONBL. DJIEKTPOHHAA
000J1049Ka. DHEPreTUYECKHE YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelieNIeHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Tepuonnueckuit 3akoH u [lepuoanueckas cucremMa XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b MEepUOANYECKOrO 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEHIECTB IO TPyINIaM U TEPUOIAM.
3HaueHUe NePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
oOpa3oBaHHs KOBAJEHTHOM XWMHUYECKOW CBA3M (OOMEHHBIW W JIOHOPHO-
akuenTopHbelil). BopopoaHnass cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENBHOCTD.
Crenenb okucnenus. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. [‘eHeTMueckas CBsSI3b HEOPraHMYECKUX BEIIECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUH TPU XUMUUYECKUX PEAKIIHSX.

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

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIasl, HEUTpaJIbHAS, ETOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNed KPUCTAUIMYECKUX PEHETOK, HaOIIoJeHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusHue pa3InyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemetaiuioB B Ilepuoamueckoid  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA Ba)XKHEWINIMX HEMETAIJIOB (TaJIOTEHOB, CEphl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanementoB . . MenaeneeBa. OCOOCHHOCTH CTPOEHHMS 3JIEKTPOHHBIX 000JOUEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

DKCIIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W MX MPEBpaLCHUN:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIouei, KaueCTBEHHbIE PEaKIIMU Ha KAaTHOHBI METAJJIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET IPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYCHUS BAXKHEUIIINX BEILECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsST U 3J0pOBbE YEIIOBEKA: IMpaBUjla HCIIOJIb30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOpPraHU4YECKOM XMMUHU B 11 Kitacce OCyIIECTBISETCS Yepe3 UCHOJIb30BAaHUE KaK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KIacCUpUKaIUs, TMEepUOJUIHOCTb, HAOJIO/ICHHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3MYECKUE BETWYUHBI U CIUHUIBI UX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKasl MPOMBIITUICHHOCTh, METALITYpPIrHsi, MPOU3BOIACTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJIEKTPOHHAS MPOMBINUICHHOCTh, HAHOTEXHOJIOTHH.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHAN HA BA3OBOM YPOBHE CPEJJHEI'O OBIIET'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TporpaMM CpeaHero oOmero o0pa3oBaHusi (JIUYHOCTHBIM,
METanpeJMETHbIM H TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM  JJis
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
o0pa3oBaHus ABISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESATEIBHOCTHBIM TIOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CAaMOOTIPE/IEIICHHIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUsS» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHOW ¥ BOCIUTATEIBHOM JEATEIHHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCHUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHHS JIUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON ¥ TMPAKTHYECKOW JEATETHLHOCTH
OOy4JarommXCcs M0 peau3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM [ESATEIBHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIbHBIX ~ HAOMIOJCHUHN, KPOMOTJIMBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IOCTYIKM CBOMX TOBapULIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30MacHOT0 MOBE/ICHUS B CUTYAIUSAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIO/ICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIUATIBHON CPE/Ibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHHsI MPOTHO3UPOBATh HEOJAroNpUSTHBIC YKOJIOTHYECKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHONW, KOMMYHHUKATUBHOW W COLMAIbHOM
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHUS CHeNMDUKA XUMUM KaK HayKd, OCO3HaHHMS €€ poilu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexXaEHHOCTH B 0COOOW  3HAYMMOCTH XUMHUHU [IJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHYECKUE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIEe pe3yJabTaThl OCBOCHUSI y4eOHOTo mpenMera «XUMHsS» Ha
YPOBHE CpeHETO 00111ero 00pa3oBaHMsl BKIHOYAIOT:

3HaUMMble A (QOPMUPOBAHUS ~ MHUPOBO33PEHUS  OOyYaroOHIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIpPEeIMETHbIE) OOIEHAYUYHbIE MOHSITHS, OTpakarollne
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MarTepus, BEIECTBO, SHEPIHUs, SIBICHUE,
npoliecc, cucreMa, HaydHbli (DakT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeJ0BaHUE, HAOII0ACHHE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaJlbHbIE yueOHblE AeHCTBUs (MO3HABATEIbHbIE, KOMMYHUKATHUBHbIE,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITHOHATBHOU
I'PaMOTHOCTH Y COIMAJILHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MertanpeagMeTHbIE PE3yIbTaThl OTPAXarT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH No3HABaTeJbHBIMH
JEeUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONPENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUN W YCTAHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [ KJiIacCU(PUKAIMU BEIIECTB H
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSAX, DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHUU Y4YeOHBIX IMO3HABATENbHBIX M TMPAKTUYECKUX 3ajad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAyYHOI'O MO3HAHUS BEIIECTB MU XMMHUUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS UM TPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJIOB IO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTh 51
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXKMpeAMETHbIE ((du3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl B XOJ€ JAMAJIOTa U/Uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMHU TIPHU BHITIOJTHEHUHU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUs 1 0OMEHAa MHEHUSAMH.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M HCCJIENIOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunboiee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

IHNPEAMETHBIE PE3YJIbTATBI

10 KUIIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XHMHS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUMN
npupoasl, B (DOPMHUPOBAHUM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €&



(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATaOIINE TOHATUS (XUMHUYECKUW DIIEMEHT, aToM, OJJICKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJIAPHBIH O00BEM, YIJIEPOJIHBIN CKeleT, (yHKIHUOHAJIbHAsl TpyIIa,
pauKall, U30Mepusi, ©30MEPbl, TOMOJIOTUYECKUM PsiJl, TOMOJIOTH, YIIEBOAOPOIbI,
KHCJIOPOJI M a30TCOAEPKAIINE COCAUHEHHS, MOHOMED, IMOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0OH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUs NPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTHMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€301MacHOM HCTOJb30BAaHUM BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHI HCIIOJNB30BaTh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHMHUYECKUX PEaKIHid,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JJISl WILTIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyYEHHBIX
OpraHWYEeCKUX BEHIECTB IO HUX COCTABY U CTPOEHUIO K OINPEAeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbl, KHUCIOPOI U a30TCOAEpIKaIIue
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMS), JaBaTh WM Ha3BaHUSA 10
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIHHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, NPOIMIEH, AalETUJIEH,
STWJICHTJINKOJb, TJIHMIEPUH, (eHol, (popMaibIerus, ameTaabIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBASI KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, eJT0a03a, TIUIHH);

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

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUU CTPOCHHUS
opranuyeckux BemectB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChl BELIECTB;



c(OPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB,  CTPOCHHE,
(¢u3znueckre U XUMHUYECKHME CBOICTBA TUIMYHBIX MPEICTABUTENICH pPa3IMUYHbIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyranuen-1,3, GeH30J, METAaHOJ], JTAHOJ, STUJICHIJIUKOb,
TJIMLEPUH, (EHOJI, alleTalbJeruj, MypaBbUHAas M YKCyCHasi KHUCIOTBI, TJIIOKO3a,
Kpaxma, [eJUTI0103a, aMUHOYKCYCHAsl KUCIIOTa), WIUTIOCTPUPOBATh T€HETUUECKYIO
CBS3b MEXIYy HUMHU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX pEaKUUi C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEpPU30BaTh UCTOYHUKH YTIIEBOAOPOIHOTO
Colpbsi  (HeTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI MX MepepabOTKu U
NPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoOTKu;

c(OpPMHUPOBAHHOCTh YMEHUW NPOBOAUTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHMSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTA
peaklud MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(OpMHUPOBAHHOCTh YMEHHMI BIIAJIETh CUCTEMOM 3HAHHM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJICITMPOBAHUE),
UCMOJIb30BaTh CHUCTEMHBbIE XMMMUYECKHE 3HAaHUS MJI1 NPUHATUS pELIEHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C BEIIECTBAMU M UX
IpYMEHEHHUEM;

c(OpMUPOBAHHOCTh YMEHUIN COOJIIO/IaTh MpaBUiIa MOJIb30BAHNUSA XUMHUUYECKOM
nocynoil U 1abopaTopHbIM OOOPYJOBaHMEM, a TAaKXKe IpaBWwia OOpallleHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMH MO BBINOJIHEHUIO J1JaOOpAaTOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHMHM IJIAHUPOBaTh M BBIIOJHATh XUMHUYECKUH
HKCIEPUMEHT (TpeBpallleHUs] OPraHMYECKUX BEIECTB IPU HAaIrPEBaHUU, IOTyUCHHUE
STWIEHa M W3YyYEHHE €ro CBOMCTB, KAayeCTBEHHBIE PEAKLIUU OPraHUYECKUX
BEIIECTB, JCHATypalus OENKOB MpHU HArpeBaHUM, LIBETHBIE PEAKIMH OEJIKOB) B
COOTBETCTBHUM C TMIpPaBWJIAMU TEXHUKHM O€30MAaCHOCTH MpH OOpalleHuu C
BEIIECTBAMU U JIaOOpaTOpPHBIM OOOpPYIOBAaHUEM, IMPEACTABIATh PE3YJIbTAThI
XMUMUYECKOTO JKCIEpPUMEHTa B (opMe 3allUCH ypPaBHEHUH COOTBETCTBYIOILUX
peakuuii 1 (OpMyJIUPOBATH BBIBOJIBI HA OCHOBE ITUX PE3YJIBTATOB;

cOpMUPOBAHHOCTh YMEHHM KPUTUYECKH aHAIU3HPOBATh XUMHUYECKYIO
uHpOpMAIMIO, TIOIYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICTBAa MAacCOBOM
uHpopMmaiuu, IHTepHET U APYyTUX);

chOpMUPOBAHHOCTh ~ yYMEHHUH  COONIOAaTh  MpaBWiIa  IKOJOTUYECKU
L[EJ€CO00Pa3HOro MOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABAThH



ONACHOCTHb BO3JCUCTBUS HA JKUBBIC OPraHU3MBl OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, MoHumMasi cMmbica nokazarens [1/IK, moscHsaTe, Ha mpuMepax crocoObI
YMEHBIIEHUSI W TPEAOTBPAILLCHUS HX BPEIHOTO BO3ICUCTBUSA HA OpPraHu3M
YeJI0BeKa;

JUIs 00yYaroImMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMHUYECKUX SIBIICHUM;

JUISL  CAEeNbIX W Cla0OBUIALIIMX OOYyYalolUMXCs: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.

11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOGHMsSI Kypca «OOmmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHUN: O XUMHUYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUHU SBJICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W  KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYSCKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30ToI, S-, P-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TUMBl ~XUMUYECKHUX  PEaKlui, pacTBOp, DJIEKTPOJMUTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJIUTUYECKAsT JIUCCOIMAIINS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW pPEaKIMy, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akon [I. M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPALICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BbIK XUMUH,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M TPAKTUYECKOM JAEATEIHLHOCTH YETIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHH BBISABIATH XapaKTEPHBbIC MPHU3HAKH TIOHSITHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, UCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPHU
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;

c(hopMHUPOBAaHHOCTh YMEHHMM HCIIOJb30BaTh XUMHUYECKYI0 CHMBOJHMKY JIJIS
cocTaBiicHUs (QopMyn BEIIECTB U  ypPaBHEHUUM  XHMHYECKHUX  PEAKIIHH,



cucreMarnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHaK, raméHas
W3BECTb, HETAIIEHAS] U3BECTh, MUTHEBAs COJA, TUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPENIENATh BAJICHTHOCTh U CTETIEHb OKUCJICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJl XUMHUYECKOMN
CBS3U (KOBaJICHTHAsl, MOHHAs, METAJNTMYECKasi, BOJOPO/HAS) B COCIUHEHUSIX, THII
KPUCTAJTUYECKOW PEmIETKH KOHKPETHOTO BelllecTBa (aTOMHasi, MOJICKYJIspHas,
WOHHAs, METAJTUYECKAs), XapaKTep CpPeAbl B BOJHBIX PAaCTBOPAaX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH yMEHUM YCTaHaBJIMBATh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO HUX COCTaBYy K OMNPENCIEHHOMY KJaccy/Tpymime
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBaHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUJIBI, COJIN);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOANMYECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€eMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKITUH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XHMHUYECKHX »JJeMeHTOB 1—4 mepuogoB llepumonnueckoil CcuCTEMBI
xumudeckux snemeHtoB JI. WM. MenzeneeBa, HCHONb3ysl MOHATHA «S-, P-, d-
AIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHW, OOBSCHATD
3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XMMHMUYECKUX 3JIEMEHTOB U UX COEIUHECHHI
no nepuojaam u rpynnam Ileproanyeckoil cucteMbl XUMHYECKUX deMeHToB /1. M.
Menpeneena;

c(hOpMHPOBAaHHOCT, YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  0OIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBSI3M MEXKIYy HEOPraHUYECKUMH
BEILECTBAMU C MTOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINA;

c(hOpMHUPOBAHHOCTh YMEHHS KJIaCCUPHUIIMPOBATh XUMHUYECKHE PEaKIMH TI0
pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArHpPYIOIIUX BEIIECTB, TEILNIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS 3JICMEHTOB, O0OpPaTUMOCTH
peaKinuy, y4acTHIO KaTaIu3aTopa);

c(hOpMHPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IUYHBIX
THUIIOB, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS peaKUii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, IPU KOTOPBIX 3TH PEAKIUH UAYT JO KOHIA;

c(hOpPMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KaueCTBEHHBIM COCTAaB pA3JIMYHBIX HEOPraHUYECKUX BEUIECTB, PACMO3HABATH
OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHHMI  pPACKpPhIBaThb CYHIHOCTh  OKHCJIHUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIUM MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOIO OanaHca
3TUX PEaKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTeP CMEIICHUS] XUMUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIeXKalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsS CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh NPEACTaBICHUN 00 OOIIMX HAy4YHBIX MNPUHIUIAX U
AKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C UCIOIb30BAaHUEM
MOHSITUSL «MaccoBasi J0Jid BEIIECTBA B pacTBOpPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IpU XUMUYECKUX PEAKIUSIX, MAaCChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUU
BEIECTB, TEIUIOBOrO 3(dekTa peakiny Ha OCHOBE 3aKOHOB COXPAHEHHS MAacCChI
BEIIECTB, MPEBPAICHHS U COXPAHECHUSI DHEPTHH;

c(hOopMUPOBAHHOCTh YMEHUN COOJIOAATh MIPaBUIIa MOJIb30BAHUS XUMUUYECKOM
MOoCyJIol W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe NpaBuja OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3ioKeHUEe MEePOKCUAa BOJOPOJAa B MPUCYTCTBUU KaTalu3aTopa,
OTpEJICTICHHE Cpebl PpPAacCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3IHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIn,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cyiab(dar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KaTUOH aMMOHHUS, PEIICHUE HKCIIEPUMEHTATBHBIX 3a/ad IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMHU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTaBIATh PE3YNbTaThl XUMUYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu
YpaBHEHUI COOTBETCTBYIOUIUX pEaKlWid U (OPMYyJIHpPOBATH BHIBOJIBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TOy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKalnK, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
[1eJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3JI0POBbSl U OKPYXAKOIIEH HPUPOJHON CpeIbl, OCO3HABAThH
OMAacCHOCTh BO3JEHCTBHS HA )KMBBIE OPTraHU3MbI ONPE/ICIEHHBIX BEIIECTB, IOHUMAas



cvbpicn mokasarenst IIJIK, TOSCHATP Ha mMpuUMeEpax CHOCOObI yYMCHBIICHHS W
MPEIOTBPANICHHS X BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 0OYYaroIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBBSI: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHHS BEIIECTB H
XUMHYECKUX SBICHUM;

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

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
No i/ HanmMeHoBaHMe pa3je/ioB U TeM KonTposbmbie | IIpakTieckue (uu¢pposrIe)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOi XMMHHU
[Ipeamer opraHn4ecKoON XUMHH. TGOPHﬂ Bu6mmorexa IJOK
11 CTPOEHUS OPraHNYECKUX COeIMHEHUH A. 8 1 1 i
https://m.edsoo.ru
M. bytieposa
Hroro mo pazueny 8
Paspen 2. Yriesoaopoabl
bu6moreka [IOK
2.1 [IpenenbHBIC YIIIEBOIOPOIBI — ATKAHBI 3 0 0 https://m.eds00.ru
HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, bu6mmoreka [IOK
2.2 8 0 1 )
AJIKaEHBI, ATKHHBI https://m.edso0.ru
bu6mmoreka [IOK
2.3 ApomaTH4ecKre yrieBo0pOIabl 4 0 0 https://m.eds00.ru
[IpupoiHbIE UCTOYHUKH YTIIIEBOJOPOJIOB U bubnuoreka [JOK
24 3 1 0 ]
uXx nepepaboTka https://m.edsoo.ru
Hroro no pazgeny 18
Paznea 3. Kuciopojacoaep:kanue oprannieckue coeTuHeHus
bubmuoreka [JOK
3.1 Cnuptel. ®enon 7 1 1 https://m.eds0o.ru
Anbaerunbsl. KapOOHOBBIE KUCIIOTHI. bu6mmoreka [JOK
3.2 12 1 2 )
Cnoxxsbie 2¢pupsI https://m.edsoo.ru
bu6mmoreka [JOK
3.3 YTIeBOAE! 8 . . https://m.edsoo0.ru
Hroro no paszneny 27

Pa3nes 4. Asorcoaepskanue OpraHu4ecKue CoOeJuHeHHUs1



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
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bubmuoreka [JOK

41 AMUHBI. AMMHOKHUCIIOTEL. benkn 7 0 0 ]
https://m.edsoo.ru
Hroro no pazneny 7
Paspnen S. BoicokOMOJIeKY/ISIpHbIE COeIMHEHUS
bubmmoreka [{OK
5.1 [Tnactmaccel. Kayayku. Bonokaa 6 2 https://m.eds0o.ru
5.2 PesepBHOE Bpems 2 0 0
Wroro mo pazueny 8
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 8
11 KIIACC
KosunyecTBo yacoB JJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3ieioB U TeM KonTpobubie (adpoBbic)
MpPOrpaMmabl Bcero paBoTHI HpﬁaKanecm/le 06PA30BATEbHBIC
padoThI pecypesI
Pa3znen 1. Teopernueckue 0CHOBbI XUMHH
Baxneimme xuMudecKkrue NOHATHS 1 bu6mmoreka [IOK
11 3 0 0 .
3aKOHBI https://m.edsoo.ru
Crpoenne atomoB. [lepuoanueckuii 3aKkoH 1 bubnuorexa [JOK
1.2 [leproanyeckas CHCTEMa XUMHUYECKUX 5 0 0 https://m.edso0.ru
anemenToB JI. . MenaeneeBa
Crtpoenue BemiectBa. MHOTOOOpasue bubnuoreka [JOK
1.3 9 1 1 .
BCILIECTB https://m.edsoo.ru
bubmuoreka [JOK
14 XHUMHUYECKUE PEAKITUN 13 1 1 https://m.eds00.ru
Utoro no pazneny 30
Pa3nes 2. Heopranuveckasi Xumust
2.1 Mertansl 13 1 0 BH6H_HOTeKa LOK
https://m.edsoo0.ru
2.2 HemeTtamnnt 8 1 0 bu6mmoreka [JOK
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https://m.edsoo.ru

CBs3b HCOPraHN4YCCKUX U OPTraHNuYCCKUX

bubmuoreka [JOK

23 BEIIECTB 3 0 0 https://m.edsoo.ru
Uroro no pazgeny 24
Pa3nes 3. Xumus u ;Ku3Hb

3.1 XUMUS ¥ )KU3HB 5 1 0 E’[I:[IS;H;I/?T:GEIEZC])_E)O:S
Wroro no pazgeny 5)
Paznea 4. XumMnueckuii MpakTHKYM

1.1 Pemrenne skcnepuMeHTaIBHBIX 3a7a4 4 0 4

1.2 Hrorosoe 0600IIIeHNE 1 1 0

1.3 PesepBHOE Bpemst 2 0 0
Hroro 7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66 6 6



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE,

10 KVIACC

N KoauuecTBO Yacos Jlata u3yueHust
n/m | Tema ypoka Bcero Komrpo | Hpakru
JIbHbIE gyecKHe Iian dakT
padoTsl | padoThI

1 [IpeameT opraHn4ecKON XUMHH, €€ 1 0 0
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust CTpoeHUsI OPraHUIECKUX

2 coequaenuii A. M. byrneposa, eé 1 0 0
OCHOBHEI€ IT0JIOKCHUS
[IpaxTnueckas padora Nel

3 "KadecTBeHHOE Oomnpe/eneHne 1 0 1
yTJIepo/ia, BOJIOpOJa U XJiopa B
OPraHUYECKUX COCTUHECHHSIX"

4 CocCTOSIHHE JJICKTPOHOB B aTOME 1 0 0

5 DNeKTpOHHAs MPUPOJIa XUMHUIECKUX 1 0 0
CBsI3€l B OPraHUYECKUX COCTMHECHUSIX

6 Oco0eHHOCTH U KJTacCU(PUKAIIHS 1 0 0
OPraHWYECKUX PEaAKITUI

7 Pemenne 3aga4d Ha BEIBOJ (hopMyIT 1 0 0
OPraHWYECKUX BEIIECTB

8 Cpe3 3HaHui 1o TeMev«TeopeTquCKHe 1 1 0
OCHOBBI OPTaHUYECKOU XUMHUI)»

9 DIEKTPOHHOE M MMPOCTPAHCTBEHHOE 1 0 0
CTPOCHHE aJTKAaHOB.

10 ['oMonoru u u30Mephl ATKAHOB. 1 0 0
Howmenknarypa ankaHoB.

11 MeT“aH. dusnyeckue U XUMHYCCKHUE 1 0 0
CBOJMCTBA aJIKAHOB.
Crtpoenue, uzomMepusi, HOMEHKJIaTypa

12 1 0 0
AJIKEHOB.

13 XuMH4ecKre CBOMCTBA aJIKEHOB. 1 0 0

14 [Tonyuenue ¥ mpuMEHEHUE aTKEHOB. 1 0 0

15 [IpakTuueckas padorta No2 1 0 1
«[lonydyeHue 3THIIEHA U OTBITHI C HUM.

16 Ankaauenbl. CTpo€HHE U CBOWCTBA. 1 0 0

17 AnkaaueHpl. XUMHYECKHE CBOMCTBA. 1 0 0
[Tonyyenue. Kayuyk.

18 Crpoenue, HOMEHKIaTypa, H30Mepus U 1 0 0
(buznuecKkue CBOMCTBA aTKUHOB.

19 XHUMHYECKHE CBOMCTBA aJIKMHOB. 1 0 0
[TonyueHnue 1 mpuMeHEHUe aTKUHOB
benzon u ero romosioru. Ctpoenue,

20 HOMEHKJIATypa,n30MepHst 1 0 0
apOMaTHYECKUX YTJIEBOJIOPOIOB.
dOu3nyecKue U XUMUYECKHIE CBOMCTBA

21 1 0 0
OcH30I1a.




22

TI'omonoru 0enzona. OcobeHHOCTH
XUMHUYECKUX CBOMCTB OEH30J1a HA
[IpUMepe TOJIYOJIa.

23

['eHeTnveckas CBS3b apOMATHUECKUX
YIJIEBOJIOPOIOB C APYTUMH KlacCaMu
YTJIEBOJOPOIOB.

24

[Tpupomusiii ra3. Ilonyrasie HETAHBIC
rasbl.

25

[TepepaboTtka HedTH.
KoKCOXUMHYECKOE TPOU3BOICTBO

26

O0001IeHne U CUCTEMATH3AINS 3HAHUN
o teme «HenpenenbHbie 1
apOMAaTHYECKHE YTIICBOOPOIBD.

27

OnHoaTOMHBIE TPEJENIbHBIE CIIUPTHI.
Crpoenue MoJekyl, GyHKIMOHAIbHAs
rpynna. Mizomepus 1 HOMEHKIIaTypa.

28

Bonopoanas cBsa3e. CBoiicTBa 3TaHONA.
OuU3N0JIOTUYECKOE NeICTBIE CTUPTOB
Ha OpPraHu3M 4eJIOBeKa.

29

[Tonydyenue u mpuMeHEHNE CITUPTOB.
Pemenne 3ama4y o XUMHYESCKUM
YpaBHEHUSM TPU YCIOBHH, YTO OJHO W3
pearupyromux BEIecTB JaHO B
H30BITKE.

30

['eneTnveckas CBsI3b MPEACIbHBIX
OJTHOATOMHBIX CITUPTOB C
YTJIEBOJIOPOJIAMHU.

31

MHOroaroMHbI€ CIIUPTHI.
DTUICHIJIMKOJIb, TUIepuH. CBOMCTBA,
MIPUMEHCHHE.

32

®enoutbl. CTpoeHHE MOJIEKYIIBI (heHoIa.
CaoiicTtBa (eHona. TOKCHYHOCTH
(eHoIa u ero coeAMHEHUH.
[Ipumenenue geHoa

33

[IpakTnueckas pabota 3 «CBoiicTBa
CIIUPTOB

34

Anbaerusipl. CTpOEHUE MOJIEKYJIbI
dopmanpaeruga. yHKIHOHATbHAS
rpynmna. Vi3oMepusi 1 HOMEHKIaTypa.

35

CaoiictBa anbaeruoB. opmanbaerua
U alleTalnbIAET U TTOJTYyYEHUE U
IIPUMEHEHHUE.

36

AUETOH — IpeJICTaBUTEb KETOHOB.
Crpoenue mosnekyisl. [Ipumenenue.

37

OnHOOCHOBHBIE NPEEIBHBIC
KapOOHOBbIE KHCIOTHL. CTpoeHue
MoJtekya. OyHKIHOHAIbHAS TPYIIA.
W30Mepust 1 HOMEHKIATypa.

38

CBoiicTBa KapOOHOBBIX KHCIIOT.




Peakuus srepuduxarmm. [Toryuenue
KapOOHOBBIX KUCJIOT U MPUMEHEHHE.
Kpatkue cBegeHus o HempeaenbHbIX
KapOOHOBBIX KUCIIOTAX.

39

[Ipaktuyeckas padora N4
«[lonydyenue u cBoiicTBa KapOOHOBBIX
KHUCIIOT»

40

[Ipaktuyeckas padora Ne5 «Pemenue
JKCIIEPUMEHTAIIBHBIX 33134 Ha
pacro3HaBaHUE OPraHUYECKUX
BEILIECTB)

41

O000I11IEHNE U CUCTEMATHU3AIINs 3HAHWUH
o reme «Kuciopoacoaepxarine
OpPTaHWYECKUE COCTUHEHIS

42

CrnosxHble 3(hupbl: CBOICTBA,
MOJTy4YeHUE, IPUMEHEHHE.

43

Kupsl, crpoenue xupos. JKupsl B
npupoje. Cpoiicta. [lpumenenue.

44

Motromtue cpenctsa. [IpaBuna
0e301macHOTO OOpaIeHus Co
cpencTBaMu OBITOBOW XUMHH.

45

Cpe3 3HaHuii 0 TeMaM «AJIbJAETHIBI,
KETOHBD», «KapOOHOBBIE KUCIOTHI»
"Cnoxnsbie 3¢upst”, "XKupsr"

46

I'moko3a. CTpoeHre MOJIEKYIIbI.
Onrtuueckas (3epKaibHas) H30MEpHsL.
dusnyeckue cBOUCTBA U HAXOXXICHUE B
npupope. [Tpumenenune. @pykro3a —
M30Mep TITIOKO3BI.

47

XUMHAYECKHAE CBOUCTBA INIFOKO3EI.
[Ipumenenue.

48

Caxapo3za. CTpoeHHE MOJICKYJIbI.
CaolicTBa, MPUMEHEHHE.

49

Kpaxman — npeacraButensb NpupoIHbIX
nonmMepoB. Ou3nyecKue u
XUMHYECKUe cBoiicTBa. Haxoxnenue B
npupoae. [Ipumenenue.

50

Lennrono3a — npeacTaBuTeNb
IPUPOJHBIX OJUMeEpOoB. DU3nUecKue u
XUMHUecKue cBoiicTBa. Haxoxnenue B
npupoae. [Ipumenenune. AneratHoe
BOJIOKHO.

51

IIpaktuyeckas pabora Ne6 «Pemenue
9KCIEPUMEHTAJIBHBIX 3a7a4 Ha
IIOJIyYE€HHUE U PACIIO3HABAHUE
OpPraHMYECKUX BEIIECTB)»

52

Cpe3 3HaHui 1o TemMe «YTIIEBOIbI»

53

Awmunbl. CTpoeHHE MOJIEKYIL.
Awmunorpynna. @usnueckue u




XuMudeckue cBoiictBa. CTpoeHue
MoJIeKyIbl aHwiInHa. CBoMCTBa
anunuHa. [Ipumenenue.

54

Amunoxucnotsl. U3omepus u
HOMeHKarypa. CBolcTBa.
AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OpraHMYECKUE COECIMHEHUS.
[IpumeHeHue.

55

I'eneTnueckas cBsI3b aMUHOKUCIIOT C
JPYTrUMH KJIACCAMU OPTraHUYECKHUX
COECIUHEHUM.

56

benku — npupoIHbIE TOJIMMEPBI.
CocraB U CTpOCHHE.

57

duznyeckre 1 XUMHUYECKHE CBOMCTBA.
[IpeBpaieHus 6€IKOB B OpraHu3Me.
Ycnexu B U3y4eHUU U CUHTE3€ OEIKOB.

58

[Tonsatue 06 a3zoTcoaepKamux
TFETEPOLUKINYECKUX COCUHEHUSX.
[Inpugun. [Muppon. [InprumunHOBEIE
ITYpUHOBBIE OCHOBaHUsA. HyknenHoBbIe
KHCJIOTBI: COCTaB, CTPOEHUE.

59

XHMHUS U 310pPOBbE YEIOBEKA.
JlexapctBa. [IpobGnemsbl, CBsI3aHHBIE C
MIPUMEHEHHUEM JIEKAPCTBEHHBIX
Ipenaparos.

60

[ToHsiTHE O BEICOKOMOJIEKYIISPHBIX
coenuHeHusX. CUHTETHYECKHE
MOJIUMEPBIL.

61

Knaccudukamnus miactmacc.
TepmonuacTuyHble TOTUMEPHI.
[Tonustuien. [onunponuieH.
TepMomIacTHYHOCTB.
TepMopeakTUBHOCTB.

62

Cunrernueckue kayuyku. CTpoeHue,
CBOMCTBA, MTOJIyY€HHE U IPUMEHEHHE.
Cunrernueckue BoJiokHa. KamnpoH.
JIaBcaH.

63

[IpakTuueckas padorta Ne7
«Pacrnio3HaBaHue MJIaCTMACC)

64

[IpakTnueckas padota No§
«Pacnio3HaBaHue BOJIOKOH»

65

Cpe3 3HaHui 10 TeMam
«A3oTcoaepKalue OpraHnyecKue
coeMHEHU, " XUMHUsI TOJIUMEPOB"

66

PesepBHBIN ypOK

67

PesepBHBIN ypOK

68

Wrorossiii 0600maronuii ypok

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68
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KanennapHo-temaTnyeckoe miiaHupoBaHue mo kypey «Xumus». 11 kiace.

Ne Tema ypoka KoJu-Bo [ara Mpuuuna
YacoB Ha IUIaH dakr KOPPEKTHPOBKH
H3ydeHue
Tema 1. CTpoenue atoma.

1 OCHOBHBIE CBEJCHHSI O CTPOCHUHU aToMa 1

2 Ilepunoauueckas cucrema u CTpOCHUE 1
aroMma

3 DNeKTpOHHbIE KOH(UTYpaALIUU aTOMOB S- 1
U P-DJIEMEHTOB

4 DNeKTpOoHHbIE KOH(UTYypalluu aTOMOB d- 1
u f-a1eMeHTOB

) [lepunoanueckuii 3aKoH U 1
INepromraeckasi cucTeMa XHMHYIESCKUX
anemenToB /1. 1. MeneineeBa B cBeTe
YYEHHSI O CTPOCHHUH aToMa

6 PasButne Teopun XuMHUECKOTO CTPOEHUS 1
OPraHN4YeCKUX COCTMHEHUHN
A.M.bytiepoBa

7 O6001eHre 3HaHUI O CTPOCHUH aTOMa 1

8 KonTponbsnas padora Ne 1 1o Teme 1
«CTpoeHue atToMa

Tema 2. CTpoeHue BelecTB

9 HMoHnnast 1 KoBaJIeHTHasi XUMHUYECcKas 1
CBSI3b

10 Mertammueckasi 1 BOAOPOIHAS XUMUYECKas 1
CBSI3b

11 MouJtekyJIsipHbIC 1 aTOMHBIC PEIIETKH 1
KPUCTAIUTUYECKHE

12 ['uOpuau3anms 3MeKTPOHHBIX OpOUTaIeH 1

13 I'eomeTpust Moseky 1

14 JlucniepcHbIE CUCTEMBbI 1

15 I'pyboaucniepcHbIe U TOHKOAUCIIEPCHBIE 1
CHCTEMBbI

16 PactBopsl. [lonsTHE «107I5» 1

17 Pemrenue 3aau ¢ npuMeHEHUEM TTOHATHUS 1
«IOJISD)

18 Pemrenue 3agau Ha J0J110 BBIXO/1A MIPOIYKTA 1
OT TEOPETHYECKH BO3MOXKHOTO

19 ITpakTnyeckas padora Nel 1
«[IpuroroBieHre pacTBopa 3alaHHOM
KOHIIEHTPALIUN

20 [TonumMeps! 1 BOJIOKHA 1




21 buononumepsl 1
22 Ypok — 0000IIeHIe 3HAHMIA TT0 TeMe 1
«CTpoeHue BelecTBay
23 KonTtponsHas padora Ne 2 o Teme 1
«CTpoeHue BelecTBay
Tema 3. Xumnueckue peakuuu
24 Krnaccudukarus XuMHYECKUX peakui B 1
OpPraHNYEeCKON U HEOPraHUYECKON XUMHUU
25 Peakuinu, umyime ¢ "3BSMEHEHHEM COCTaBa 1
BEIIIECTB
26 OKHCITUTETLHO-BOCCTAaHOBUTENEHBIE PEAKIINN 1
(OBP)
27 VYpox-ynpaxxuenue no reme OBP 1
28 TertoBoit 3 exT XMMUIECKON peaKInm 1
29 CKOpOCTh XMMHUYECKHX peaknnii. DakTopsl, 1
BIIHSTFOIIIME HA CKOPOCTh XUMHUYIECKOH
peaKnuu
30 OOpaTMOCTh XUMHUYECKIX PEaKIHiA 1
31 XUMHYECKOE paBHOBECHE 1
32 [Tpaktruueckast pabota No2 «DakTophl, 1
BJIMSIONINE Ha CKOPOCTh XUMHUYECKOM
PEaKIIUID)
33 DNEKTPOIUTHYECKAS TUCCOIHAITUS 1
34 ['unposm3 HeoOpraHMYECKUX BEIIECTB 1
35 ['unposm3 opraHM4ecKuX BEIIECTB 1
36 KonTtpomnbhas padora Ne 3 1
Tema 4. BeriecrBa 1 UX cBOIicTBa
37 Knaccudukanus BemectB. MeTayis 1
38 Merasisl 1
39 OO1ue XMMUYEeCKre CBOWCTBA METAIIOB 1
40 Oxcupl U THIPOKCHIBI METATIOB 1
41 Koppo3us metannos 1
42 ONeKTpOIU3 pacIuIaBOB 1
43 ONeKTpoau3 pacTBOPOB 1
44 Ypok ynpaxxaerue 1o teme «Mertansh) 1




45

Hemeramnnl

46 OKHCIMTEIBHBIC CBOMCTBA HEMETAILIIOB

47 BoccranoBurtensHbIE CBOMCTBA
HEMETAJLJIOB

48 «[lonyuyenue, cobupaHnue u pacro3HaBaHue
rasoB»

49 OKcHIBI HEMETAIIOB U
COOTBETCTBYIOIINE UM THIPOKCHJIBI

50 Kucnotsr oprannueckue u
HEOpPTraHUYECKUE

ol KoHuenTpupoBaHHas cepHasi KUCIOTbI

52 KonteHTprpoBaHHasi a30THAsI KUCIIOTHI

53 OcHOBaHMS OpraHUYECKHE U HEOP-
raHUYECKUEe

54 XUMHYeCKHe CBOMCTBA OCHOBAHUIA

55 AMdoTepHbIe OpraHUYecKue 1
HEOPraHWYECKHUE COCTUHEHUS

56 Conu

57 I'eneTnueckas CBsI3b MEXIY KaccaMu
OpPraHUYeCKUX U HEOPTaHUIECKUX
COEIMHEHUN

58 I'eHeTruecKuii PsiT METAJUIOB M HEMETAIVIOB

59 Permenune skcriepuMeHTaIBHBIX 3a/1a4 Ha
WICHTU(DUKAIMIO BEITICCTB

60 VYnpaxHeHnus no Teme «BerecTBa u ux
CBOMCTBa»

61 VYpoxk — 06o06mieHue «BemecTBa u ux
CBOMCTBa»

62 KonTposnbHas padora Ne 4 o Teme«
BelectBa 1 X CBOMCTBa)

63 XUMUS U TIPOU3BOJICTBO

64 XHUMUSA B CETHLCKOM XO3IHCTBE

65- Ypok 0600111ar011ero MOBTOPEHUS

66




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 xknacc/ Pynzutuc I'.E., ®enpaman @.I"., AkunonepHoe o0111ecTBO
«3narenscrBo «lIpocsemenue»
Xumus 11 knacc/T'abpuensn O.C., AkimonepHoe o0iiectBo "M3natenbcTBo

"IIpocBemenne" (nis 3aBepienus uzydaemoit tuaun Y MK)

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
Meroauueckne pekoMeHaaunu K ypokam xumuun 10-11 kimace, AkunonepHoe

obmectBo "UznarenscTBo "IIpocBemenue"”

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://m.edsoo.ru

https://infourok.ru



