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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero ooOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B DenepalbHOM  roCyJapCTBEHHOM
oOpazoBarensHoM ctanaapre COO, c¢ yuérom KoHuenuuu mnpenosaBaHus
yuyeOHOro mpeamera «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanvy, peaqu3yIOIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoNIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauuu Ha niepuon 10 2025 rona» (Pacnopspkenue [lpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJeH,
collepKaHMs, pPe3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHYKHT 3aBEpIIAIONIMM OSTallOM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHUS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3M0pPOBBI0O M TpUpPOJHOW cpene. Peamusyercs xumuueckoe o00pa3oBaHUE
00y4aroUIMXxcs Ha YpOBHE CpEIHEro ooOIero oopa3oBaHusl CpelCTBaMU y4eOHOTrO
npeaMeTra «XuMUs», COJEpKaHWE M IOCTPOCHHE KOTOPOrO OIpPEAENICHbl B
nporpaMmMe IO XMMHHM € y4€TOM cheun(UK HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TMPUPOABI U B MaTepUANbHOM KM3HM OOILECTBA, a TaKXe C Yy4ETOM
o0mMX 1eneil M MPUHILHUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero obmero oopasoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPacT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (JOPMUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABI U YeJIOBEKAa, KOTOpoe (POpMUPYETCS] B XMMHHM Ha OCHOBE IOHHWMAaHHUS



BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIErO0 MHUpPa, OCO3HAHUS B3aAUMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aMMOJIEMCTBYS C APYTMMHU E€CTECTBEHHBIMM HAyKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMEHHas XHMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00aIbHBIX MPOOJIEM YCTOWYMBOIO PpPa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacHOCTH U OXPaHbBI 3JJ0POBbSI.

B coorBercTBHM ¢ OOmMMM UEASMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHB
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COIUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHS»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOmas W HEOpraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJEp>KaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUM MO HEOPraHWYECKON XMMHH (C BKIIOYEHUEM 3HAHHUM U3 00Iel XUMUU) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUN MPU WU3yYECHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHIM, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanus KypcoB — «Opranudeckas xumus» u «OoOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YyYeHHMIO YydeOHOTro MaTrepuaia u 0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHW HAa  ONpENeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOl XUMHUM BEIIECTBA
paccMaTpUBarOTCS HAa YPOBHE KJIACCUYECKOM TEOPUU CTPOCHUS OPraHHYECKUX
COCOMHEHUN, a TaKKEe Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpeACTaBIeHUd O CTpoeHuu BemecTB. CBeneHus 00 U3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB JO0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUWHEHUU. B Kypce OpraHnYecKOd XUMHH IMOJYy4YalOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MIPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIIUU.

[log HOBBIM yrioM 3peHUst B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl M3Y4YEHHbIH HAa YpOBHE OCHOBHOrO 00IIero oOpa3oBaHus
TeOpeTHYecKnii matepuan M (HaKTOJOTMYECKHE CBEJICHHUSI O BEIIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHuyeckas



XUMHS» OOy4YaromMMCsl MPEAOCTaBISAETCA BO3MOXXHOCTh OCO3HAaTh 3HAUYCHHE
MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUECKUX M METOJOJIOIMUECKUX IMO3HIIUM,
riyoxxe TMOHSATh HUCTOPUYECKOE H3MEHEeHHe (YHKIMM STOro 3akoHa — OT
000011a011Iel 10 00BSACHAIOIIENH U TPOTHO3ZUPYIOIIEH.

Envnaa cucrema 3HaHMM O BaXXKHEMILMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
AIIEMEHTAMH COJEpPKaHUSA, HMEIOIKUMU KYJIbTYPOJIOTHYECKU U MPUKIATHOU
XapakTep. OTW 3HAHMS CHOCOOCTBYIOT NOHMMAaHHIO B3aMMOCBSI3U XUMHHU C
IpYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENBHOW M MPAKTHUECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUNA XUMHH, TOMOTaIoT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiemMax, CBA3AaHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATh HMH(OpMAIUIO U
OPUMEHSATh €€ MJis TOMNOJHEHUs 3HAHWM, pEeHIeHUs WHTEIUICKTYAIbHBIX H
HKCIIEPUMEHTAIBHBIX MCCIEIOBATEIbCKUX 3a/1a4. B 1enom coaepkanue yueOHOTO
npeamera «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHuEe y 0OO0YYaIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJIA TOHUMAaHUSA
¢unocopckux uien, TakuxX Kak: MaTepUalibHOE €IUHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCIHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEYMM MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpodieM, a
TakKe Mpo0eM cOepexeHUsT YHEPTETUIECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
Oo0y4aroUMxcs MPUHATHIE NMPOTPaMMOM IO XHMHUU TOAXOABI K OIpPEIeICHHIO
COJEp)KaHUSI M TMOCTPOCHHUS TpeaMeTa NpeaycMaTpuBaloT (popMmHupoBaHHUE
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMUX 0a30Boe 3HAUYEHUE IS
pa3MYHBIX BHUJOB JESATENIBHOCTU: pelIeHUs NpodiieM, IOWUCKA, aHajau3a Hu
00paboTku MHPOPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITA TPAKTUIECKOM
U HCCIIEOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUHU
XUMHMH.

B mnpaktuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIETr0 00pa3oBaHUs, IPU ONpPEACTICHUH
COJIepKAaTEeJIbHOM XapaKTePUCTUKHM LEJIed HU3y4YeHHsl MpeaMeTa HalpaBJICHUEM
NEPBOCTENICHHONW 3HAYMMOCTU TPAJAULMOHHO NPU3HAETCA (POPMUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU



JESATENbHOCTU YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. C
METOJIMYECKOM TOUKHM 3PEHMS] TaKOM MOAXOJ K ONPENEICHHUI0 Leleil M3ydyeHHUs
MpeIMETA SBIISIETCS BIIOJIHE OMPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHHS TJIABHBIMHU IEJIAMH U3Y4YEHHs] IpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaKHEHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KIIOUYEBbIC MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE NMPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUSA
BEIIECTB U XUMHUYECKUX pEaKIui, HEOOXOAUMBIX JUIsi TPHOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHYECKHX SIBJICHUH,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKOM U MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB JACSATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHWMHUYECKOTO OJKCIEPUMEHTAa, COOJIOJIEHUEM TpPaBUI
6e30macHOro 0OpaIleHus C BEIECTBAMH.

Hapsiny ¢ atuM, conepkaTenbHasi XapaKTepUCTUKa LEeJIed U 3aa4 U3yYeHUs
npeaMeTa B IporpaMMe Mo XMMHHM YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpenHero oobmiero odpazoBanus. CerojHs B
NpernojaBaHud  XUMUM B OOJNbIIEd  cTermeHW OTAA€TCs  MpEeArnoYTeHHE
NPAKTUYECKON KOMIIOHEHTE COJepKaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIONIETO HE
HA0OpOM 3HaHUU, a (YHKIMOHAIBLHON TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHUSAMH aKTUBHOTO MOJYYEHUS 3HAHUM M MPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSL peIIeHUs] TPAaKTUYECKUX 3a/1a4.

B cBs3u c 3TUM Tnpu U3yYeHUH NpeaMeTa «XHUMHS» JTOMUHHUPYIOLIEEe
3HAauYEHWE MPUOOPETAIOT TAKKUE LIETU U 3a/1a4M, KaK:

ajganTanys oOy4yarlIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMupOBaHME  WHTEUICKTYyallbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMOO0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPUHITHIO TPAMOTHBIX
pelieHnid B KOHKPETHBIX JKM3HEHHBIX CUTYalHUsIX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIMIi), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 Pa3IU4YHBIX BHUIAOB
NEATEeNIbHOCTU: PelleHusl mpoleM, MOUCKa, aHaln3a U 00paboTKU HH(pOpMAIUH,
HEOOXOMUMBIX [ TPUOOPETEHUs] OIbITa JESTEIbHOCTH, KOTOpas 3aHUMaeT



BAXHOE MECTO B IIO3HAHWM XUMHUH, a TaKkKe I OLEHKH C MO3UIUI
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MIPOLIECCOB HA OPTraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;

pa3BUTHE MO3HABATENbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMHU, UCIIOJIB30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIsl MOMCKA U aHaju3a y4eOHOU U
HAY4YHO-TIONYJISIPHOM MH(GOPMAIIMN XUMHUECKOTO COJIEPKAHMUS;

(opMHpOBaHUE U pa3BUTHE Y OOYYAIOMIMXCS ACCOLIMATUBHOIO U JIOTUYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEACHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydamomuxcsd YOESKIEHHOCTH B T'yMaHHUCTHYECKOU
HANPaBJICHHOCTH XHWMHH, €€ BAXKHOW pOJIM B PEUICHUU TIOOANBHBIX MHpoOseM
PaAIMOHAIILHOTO MPUPOIOTOIB30BAHMS, TIOTIOTHEHHSI YHEPTreTUYECKUX PECYPCOB U
COXpaHEHHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOIro
OTHOIICHHUS] K TPUPOJE U CBOEMY 3I0pPOBBIO, a TaKXKe MNPUOOPETEHUS OIBITA
UCIIOJIb30BaHUS TOJYYEHHBIX 3HAHUW IJIs TPUHATHAS TPAMOTHBIX pPEIICHUH B
CUTYallUsIX, CBA3AHHBIX C XMMHUYECKIUMHU SIBIICHUSMHU.

B yueOHOM mnaHe cpenHero oOImiero oOpa3oBaHUs MPEAMET «XUMUS»
0a30BOro YpOBHSI BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAy4HbIE
IPEIMETHI.

OO61iee 4nco 9acoB, OTBEAEHHBIX ISl M3YUYCHHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Hefemio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipeamer opraHnYecKO XUMHUH: €€ BOSBHUKHOBEHUE, Pa3BUTHE U 3HAUECHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTepuajoB. TeopHst CTPOCHHUS OpPraHHYECKUX
coenunenuid A. M. Bytieposa, e€ ocHOBHBIE OJ0KeHUsA. CTPYKTypHbIE (POPMYIIbI
OpraHWYecKUX BeulecTB. l'oMonorus, wu3omepuss. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukalud opraHudeckux BemiecTB. HomeHkmatypa
OpraHMYeCKUX COEJUMHEHUN (CUCTEeMaTWyecKas) W TpUBUAJIbHBIE HAa3BAHMS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMu OpPraHUYecKHMX BEIIECTB M MaTephajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ]I OpPraHWYECKUX BEUIECTB, HAOJIOJEHUE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (T1aBjieHre, OOYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB U CTpPOEHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
NPOCTEHIINE TPEACTABUTEIN ajJKaHOB: (PU3WYECKHE W XMMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXOXKICHUE B MPUPOAE, MOIYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIIEH U MPONWIEH —
npocTeiiline NpeACTaBUTEIN aJKEHOB: (U3MYECKHE W XUMUYECKHE CBOMCTBa
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IlooydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psill. ALETUIIEH
— MPOCTEMIINK NPEICTAaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peakuuu TUIPUPOBAHUA, TaJOr€HUPOBAHUS, TUApaTalUy,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apensbl. beH3oin: coctaB, cTpoeHHE, (PU3NYECKME U XMMUYECKHE CBOMCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NPUMEHEHHue. Tomnyon:



cocmas, cmpoeHue,  usuveckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAYYeHue u npumeHnenue. TOKCUUHOCTD
apeHoB. l'eHeTmyeckas CBA3b MEXAY YIJIEBOAOPOAAMH, NPUHAMICKAIIUMU K
pa3IMYHBIM KJIaccaM.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupoaHeiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxaenue. CrocoObl nepepabOTKU HEPTH:
MEPEroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YYEHMsS] BEIIECTB M MX IPEBPALICHUN:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» u  «Yromap»,  MOJEIMpPOBAaHUE  MOJIEKY]  YIJIEBOJOPOAOB |
raJIOr€HONPOU3BOAHBIX, MTPOBE/ICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOWCTB.

PacuétHrie 3agaun.

Boruncnenuss mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA MIIM IPOMYKTAa PEAKIMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB MU MPOJTYKTOB PEAKIINN).

Kuciopoaconep:kamue oprannyeckue coeJMHeHHUs

IIpenenbHble  OQHOATOMHBIE CHUPTBL. MeETaHON U 3TaHOJ: CTPOEHME,
¢u3nyeckue M XUMHYECKHE CBOMCTBa (peakuuu C AaKTUBHBIMH MeTalljlaMH,
raJIOT€HOBOJOPO/IAMM, TOPEHHUE), NpPHUMEHEHHE. BoAOpomHBIE CBI3M MEXIY
MOJIEKYJIAMU CIIUPTOB. JIEHCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJI0BEKA.

MHOroaToMHbl€  COUPTBI. OTWICHIVIMKOIb W  TIULEPUH: CTPOCHHE,
¢usnyeckue M XUMHUYECKHE CBOWCTBAa (B3aMMOJEHCTBHE CO IIETOYHBIMU
METaJNIaM{, KAauyeCTBEHHAs peaklMs Ha MHOIOATOMHBIE CHUPTHI). [lelicTBue Ha
opraHusM 4esoseka. [I[puMeneHue rimnepusa 1 TWICHTIIMKOJIA.

@deHoN: CTPOCHHME MOJEKYNbl, (HU3MYeckue W XUMHUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowuvl. Dopmanpieruj, auneTAIbIETUI: CTPOCHHE,
¢usnyeckne U XMMHYECKHE CBOWCTBA (pEaKUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIMH ), IOJTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpEJeNbHbIE KapOOHOBBIE KHCIOTBHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3NUYECKHE U XMMHUYECKHEe CBOWCTBA (CBOMCTBA,
olmiue ISl Kiacca KUCIOT, Peakius 3Tepu(HKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTEIN BBICHIMX KapOOHOBBIX
KHCIJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIIIEE IEUCTBHE.



Cnoxubpie >Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [uaponus
c0HbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ilpumenenue xxupoB. buonorunueckas
POJIb JKUPOB.

VYrneBoawl: cocTaB, Kiaccupukanus — yrieBojoB  (MOHO-, JuU- U
noyiucaxapuibl). I'moko3a — nmpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOCHHUS
MOJEKYIbl, (U3NYECKHME U XUMHUYECKHE CBOWCTBAa (B3aUMOJICUCTBUE C
rugpokcugom menu(ll), oxucienue ammuadHbIM pacTBopoM okcuaa cepebpa(l),
BOCCTAHOBJICHHE, OpOXKEHUE TIIOKO3bl), HAXOXJICHUE B NPHUPOJE, NMPUMEHEHUE,
ounonorunyeckas poiib. @orocunTte3. PpykTo3a Kak U30MEP TITIOKO3bI.

Kpaxman u nemnono3a kak npupojaHbie noaumepsl. CTpoeHHe Kpaxmaya U
HeJUToI03bl.  DU3MYECKHe U XUMHUYECKHE CBOWMCTBA Kpaxmaina (THIPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUCHUsI BEIIECTB M WX IPEBPAIICHUI:
poOBeJCHUE, HAOIIOJEHUE U ONMUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHMPTOB (OKHCJICHHE AdTaHOJa
okcugmom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammomelcTBHE Kpaxmalla ¢ HOJIOM),
pOBeJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3agaun.

Boruncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOTHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKaniue OpraHnyecKue COeUHEHHUS.

AMUHOKHUCTIOTBHI KaKk aM(OTEepHBIE OpraHWYeCKue coenuHeHus. Puznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMEpEe TIMLMHA). buonornuyeckoe
3HaYeHUE aMUHOKHUCIOT. [lenTuast.

benku kak mnpupoaHbIE BBICOKOMOJEKYJApPHbIE coeauHeHus. [lepBuunas,
BTOpHYHASA W TPETUYHAS CTPYKTypa OenkoB. XMUMHUYECKHE CBOWCTBA OEJKOB:
TUIPOJIN3, ICHATYpallns, KAYeCTBEHHBIC PEaKIIMK Ha OEIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPAILICHUI:
HAOJIFO/ICHUE U OMHMCAHKE JEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYpAIHs OCITKOB MIPH
HarpeBaHWM, IIBETHBIC PEAKIIUN OCITKOB.

BbicOKOMOJIEKYJISIPHBIE COeMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.
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OKCIIEpUMEHTAJIBHBIE METOAbl HW3YUYEHHsI BEIIECTB M HMX IPEBPALLICHUM:
O3HaKOMJIEHHE ¢ oOpa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YYEHUU OPraHUYECKOU XMMUU B
10 kyacce OCYLIECTBISIETCS YEpe3 HCIOJIb30BAaHUE KaK OOIIMX ECTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SBIAIOLINUXCSI CUCTEMHBIMU Uil OTIAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01Me ecTecCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, rUnoTesa,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, Kiaccu(ukanus, NepuoMyHOCTb, HAOIIOEHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJECIUPOBAHMUE.

@duszuka: Marepus, DHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
HSHEPreTUYECKU YpOBEHb, BEIECTBO, TeNO, OOBEM, arperaTtHoe COCTOSIHUE
BEIIECTBA, (PU3MUECKHE BEJIMUMHBI U €IUHULIBI UX U3MEPEHHUS.

buonorusi: kierka, opranusMm, Ouocepa, oOMEH BEIIECTB B OpraHu3Me,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTrIeBOJAbI, >KUPBI,
dbepMeHTHI).

I'eorpa¢usi: MuUHEpaJbl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILUIMBO,
peCypehl.

TexHomorus: MNUILEBbIE IPOAYKTbI, OCHOBBI PAlMOHAJIBHOTO IUTAHUS,
MOIOIIE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE IIperapaThl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnvyeckue OCHOBbI XUMUU

Xumudeckud anemMeHT. AtoMm. SAapo aroma, H30TONBL. DJIEKTPOHHAA
000J109Ka. DHEPreTHYeCKHe ypOBHH, MOJXYPOBHU. ATOMHBIE opOurtamwm, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/ieNieHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOO0B. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[Iepuonnuecknit 3akoH u Ilepuoanueckas cucreMa XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepuoANYECKOro 3akoHa U lleprmonnueckoil cUCTEMBI
xuMu4decknx anemMeHTtoB [[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIIEMEHTOB H
o0pa3yeMbIX MMM MPOCTHIX M CJOXHBIX BEHIECTB IO TpyHnaM M MepUuojaam.
3HavyeHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.
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Crtpoenune BemiecTBa. XUMHUYECKAas CBsSI3b. BHIBI XUMHYECKOW CBS3U
(KoBaJIieHTHAsl HEMOJISIPHAsI W TOJIApHAsi, MOHHAsS, MeTajuindeckas). MeXxaHU3MbI
o0pa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBs3M (OOMEHHBIM M JIOHOPHO-
akienTopHbeiil). BomopoaHass cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. MOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIpHOTO W HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIA KPUCTAININYECKON PEIIETKHU.

[Tonstne o nucnepcHbix cucremax. VICTUHHBIE W KOJJIOMIHBIE PAaCTBOPBI.
MaccoBast 10Jis1 BEIlIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCJIMHCHUH. Homenxkiatypa
HEOPraHWYECKUX BeleCTB. ['eHeThueckas CBA3b HEOPraHMYECKUX BEIECTB,
MPUHAJICKAIMX K PA3JTMYHBIM KJIACCaM.

Xumuueckas  peakums. Kimaccupukanus  XUMUYECKMX  pEeakuuil B
HEOPraHWYECKONW M OPraHMYECKOW XUMHUM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCHMMOCTh OT pas3MuHbIX (pakropoB. OOpaTuMbie
peakiuu. XuMUUYEeCKOoe paBHOBecue. MaKTOphl, BIUSONME HA COCTOSHHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoryanus. CHiIbHBIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX pACTBOPOB BELIECTB: KUCIasl, HEUTpaIbHAas, IEJIOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBpaIlCHUI:
neMoHcTpanus Taommi «llepuonndeckas cucrema xuMuueckux djaementoB JI. U.
MeHnneneeBay, W3y4eHHUE MOJeNeld KPUCTAUTMYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0KeHHUE IMEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTaau3aTopa, OMPEAECIEHUE CPEAbI pAaCTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO WHAWKATOpA, pEaKIUuu HOHHOro oOMeHa),
MPOBEICHNE TTPAKTUUSCKON paboThl «BiusHue pa3InyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIUN.

Pacuérnnie 3anaun.

Pacuétbl 1m0 ypaBHEHMSAM XHMHUYECKUX pPEAKIUHA, B TOM YHUCIIE
TEPMOXUMHYECKHUE PACUEThI, PACUYETHI C HCMOJIB30BAHUEM IIOHSATHS «MacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemetaiuioB B Ilepuoamyeckoi  cucteme
xumMudeckux saemeHToB J[. 1. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
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dusnyueckue CBONWCTBA HEMETAUIOB. AJUIOTpONuUsi HEMETauloB (Ha mpuMepe
KHCJIOpoia, cephl, hocdopa u yriaeposa).

XHUMHUYECKUE CBOMCTBA BaXKHEHIIUX HEMETAJUIOB (TalloT€HOB, CEphI, a30Ta,
docchopa, yrmepoga U KpeMHHs) W HMX  COCAMHEHUH  (OKCHUJIOB,
KHCJIOPOJICOJIEPKAITUX KUCTIOT, BOJAOPOAHBIX COSTUHEHUN ).

[IprMeHeHne Ba)KHENIINX HEMETAIIOB U UX COEAMHEHUMN.

Meramisl. Ilonoxxenue merannosB B [lepuoguyeckoinl cucteMe XUMHUUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTU CTPOCHHS DJIEKTPOHHBIX 000JIOUEK
atomoB MetasuioB. O6mue ¢uzndeckue cpoiictBa MetaioB. CrijiaBbl METaJIIOB.
DIIEKTPOXUMUUECKHI PsiJl HAMPSHKEHU METAIJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPU, Kalul, KablIUi,
MarHui, aJlOMUHUH, IIUHK, XPOM, KEJIe30, MEJIb) U X COSTUHCHUM.

OO6mue crocoObl ModydeHUs: MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

OKCNEPUMEHTAIBHBIE METOJbl M3YYEHMS BEIIECTB M WX MPEeBPaIlCHHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», 0Opa3loB HEMETAJUIOB, PCIICHHE
HKCIIEPUMEHTAIBHBIX 3a/1au, HAOJIOJIEHUE U OIKCAHUE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCUIA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IIEJI0YEN, KAUECTBEHHbBIE PEAKIINU HA KATUOHBI METAJJIOB).

Pacuérnble 3agaun.

PacuéTtel macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM O00BEMY OIHOTO M3 Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CIIU OJTHO
U3 BEIIECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPIeTHYCCKOW M THUIIEBOU
0e30MacHOCTH, Pa3BUTHM MEIUIUHBI. [IoHSATHE O HAYYHBIX METOMAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO
MOJY4YECHUS] BAXKHEUIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MaTEPUANIOB: BAXXHEWUIIIME CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTe€pHuajbl, KpPAacKH, CTEKJIO, KEpaMHKa,
MaTepuanbl s AJIEKTPOHUKHA, HAaHOMAaTEpUaJIbl, OPraHMYECKHE U MHUHEPAJIbHbIE
ynoOpeHus.

XuMHUsS W 3J0pOBbE YEIIOBEKA: MpaBUjla HCIOJIb30BAHUSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MACHOT0 UCIIOJIB30BAHUS MPENAPATOB OBITOBOW XUMHUU
B MOBCETHEBHOMW JKH3HH.

MeXnpeaMeTHbIE CBA3U.
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Peanuzanms  MeXnpeaMETHBIX  CBA3€H Opu  HU3ydyeHUHM oOmed u
HEOPraHM4ecKon XxuMuu B 11 Kacce OCymIecTBIIETCS Yepe3 HUCIOJIb30BAaHUE KAK
OoOLIMX EeCTECTBEHHO-HAYyYHBIX TMOHATHH, Tak W TMOHATUN, SBJISIOLIUXCS
CHUCTEMHBIMH JUISL OTAEJIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOTO LINKJIA.

OO0muMe ecTecTBEHHO-HAYYHBbIE MOHATHS: Hay4yHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCUPUKaluUsi, MEepUOJUYHOCTb, HaOIIOAEHUE,
JKCIIEPUMEHT, MOJEINPOBAHUE, U3MEPEHUE, SBJICHHUE.

@dusuka: Marepus, JHEPrus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, PaAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUYECKUM YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUECKUE BEITUYMHBI U €IMHULIBI UX
U3MEPEHHUs], CKOPOCTb.

buonorusa: knerka, opraHusM, JKocucrema, Ouocdepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCcypehl.

TexHonorus: XMMHU4YECKasi MPOMBIIIJIEHHOCTh, METAJLTYPIUs, IPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEpPUAJIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, IIUIIEBAs
IPOMBILIUIEHHOCTh,  (papMaleBTUUECKass  MPOMBIIUIEHHOCTb,  IPOM3BOJCTBO
KOCMETHUYECKUX IPEenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTEpHUAJIOB,
JJIEKTPOHHAs IPOMBIIUIEHHOCTh, HAHOTEXHOJIOT M H.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TporpaMM CpeaHero oOmero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeMEeTHbIM M TNpeaMeTHbIM). HayuHo-MeToaudyeckol OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESATEIBLHOCTHBIM TMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUsS» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHusl BIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPeIeNICHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

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

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, TMPUCYIIUMH [EIOCTHON
CUCTEME XHMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYME MPABOCO3HAHUS IKOJIOTHYECKOM KYJIbTYPhl U CIIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUsS» JAOCTUTAIOTCA B
€ANMHCTBE Y4YeOHONW M BOCHHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HaealaMd POCCHUUCKOTO TPaXKTAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHUS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBIICHHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATETHLHOCTH
OOy4JarommXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;
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MPEACTAaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA IMIPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U IMO3HABATEIBHBIX 3374, BHITIOJHCHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TNPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPHU aHAIU3€ PA3JIMUHbIX BUJIOB YUYECOHOU €S TEILHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUA

[IEHHOCTHOTO OTHOIIEGHUSI K HWCTOPUYECKOMY U HAYYHOMY HACJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIecCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHsS] XUMHH, OCO3HAHHUS TOTO, UYTO JIOCTHMIKEHUS HAYKH €CTh Pe3yibTaT
JUTMTENIbHBIX ~ HAOJMIOJICHUH, KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IOJYYCHUH U IMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE MOBEJCHUE M IMOCTYNKH CBOUX TOBapHIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM U OCO3HAaHHE TOCIEICTBUH 3TUX
MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

NOHWMAaHMUS IIEHHOCTEW 370pOBOT0 MW 0Oe3omacHOro oOpa3a IKW3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
MMOBCEHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTU MPaBUJI HWHIUMBUAYAJbHOTO M  KOJUIEKTUBHOTO
0€30macHOT0 MOBE/ICHUS B CUTYAIUSIX, YTPOKAIOMINX 37JOPOBBIO M KU3HU JIIOICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS
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KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEILCKOM
NEeSATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  JIpPYrUX BHAAX
NeSATeNIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMaIbHOM HANPaBJIECHHOCTHU (B paMKax CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YHCJie Ha OCHOBE MMPUMEHEHHUS TPEAMETHBIX 3HAaHUH IO XUMUM;

YBaXXEHUSI K TPYNY, JIOJSAM TPyJAa U pe3ysibTaTaM TPYI0BOU JEATeIbHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUU
oOpazoBanus, Oyaymied mnpodeccuu W peaau3anid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEeH 00IIIECTBA;

6) 3K0JI0TNYeCKOr0 BOCTIUTAHMS:

IKOJIOTUYECKHU IIeJI€COO0PA3HOr0 OTHOIIEHUS K MPHUPOJIEC, KaK HUCTOYHHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUSI TJIOO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOoOJeM, BIIMSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATILHOM CPEBI;

OCO3HAHMSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHIKEHUH XUMHUH  JUIS
pelIeHns BOMPOCOB PAllMOHAIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHUS JEWCTBUM, NPUHOCAUIUX BpEl OKpYyKAIOLIEH
NPUPOJHON Ccpefie, YMEHUS MPOrHO3UPOBATH HEOJArONPUSTHBIE KOJIOTHMYECKHE
NOCJIEICTBUS MPEAIPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMH B TO3HABATEIbHOW, KOMMYHUKATUBHOW U COLMAIBHOU
NPAaKTHUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemo(poouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUS CHeUU(PUKH XUMHM Kak HayKd, OCO3HaHUs €€ poiu B
dbopMHUpPOBaHUHN PAIMOHAIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pemieHuH MpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUU IS COBPEMEHHOMU
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH W BaXXHOM PO B
CO3/IJaHUM HOBOW 0a3bl MaTepUaIbHOM KYJIbTYpPbl, PEIICHUHU TJI00ATBHBIX MPoOIIieM
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YCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOW, JHEPIrETUYECKOM, IUILEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUM MEIMIMHBI, OOECIIEUEHUU YCIOBHM
YCIEIIHOTO TpyJa U SKOJOTMYECKM KOMMOPTHOW >KM3HM KaXAOro ujeHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHOM T'PAaMOTHOCTH: [IOHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJIy4aeMble 3HAHMS JJIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKpPYXAlOUIEro Mupa u
OPOUCXOAIIMX B HEM U3MEHEHUHN, YMEHUS JieJaTh 00OCHOBAHHbBIE 3aKJIIOUEHHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XUMHYECKHE 3HAHMS IS
pelieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

UHTEpeca K [O3HAHUIO U UCCIIEI0BATEIBCKOM AEATEIbHOCTH,

TOTOBHOCTM W  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYyYEHHUIO HOBBIX 3HAHUW IO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX chepax npodeccrnoHanbHOMI
NEATEIIbHOCTH.

METAIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHUS y4eOHOTO TMpeaMera «XuUMUs» Ha
YPOBHE CPEIHETO 00111ero 00pa3oBaHUs BKIIOYAOT:

3HaYUMbIe  JII  (OPMHUPOBAHUS  MHUPOBO33PCHHS  OOYYArOIIUXCS
MEXTUCIUTUIMHAPHBIE (MEXIPEeIMETHBIC) OOIICHAYYHbBIC TOHSATHS, OTPAKAIOINC
IICJIOCTHOCTh HAay4YHOW KapTUHBI MHUpAa W CHEIH(PHUKY METOJOB IO3HAHUS,
UCTIOJIh3yEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepHs, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliece, CUCTeMa, HAYYHBIA (aKT, MPUHIUI, THUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEOBAHNE, HAOTIOCHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHBIE Y4eOHbIE JEHCTBUSA (IMMO3HABATEIbHBIC, KOMMYHUKATHBHEIE,

PEryJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue (G yHKIIMOHATIBHON
TPaMOTHOCTH U COITUATBHOM KOMITIETCHITHH 00y4YatOmnXCs;
CHOCOOHOCTD oOy4arommxcs WCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUTUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS U YHHMBEpCAJIbHBbIC Yy4eOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yJabTaThl OTPAXaroT OBJIAJCHUE YHUBEPCATIbHBIMU
y4eOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMH W  PETyISTUBHBIMH
JICUCTBUSIMMU.
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OBiagenne YHHBeEpPCAJIbHBIMH yueOHbIMH MO3HABATEILHBIMU
AeCTBUSMM:

1) 0a30Bble JJOrHYeCKHe eHCTBUS:

caMOCTOsITeIbHO  (OpPMYyNHpPOBaTH M aKTyaJu3UpoBaTh  MpodiieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LEJIH JEATEIbHOCTH, 3ajJlaBas MapamMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI IEITEIbHOCTH C MTOCTABICHHBIMH LEISIMU;

UCIIOJIb30BAaTh MPU OCBOCHUM 3HAHWUW MPUEMBI JIOTUUECKOTO MBIILUICHUS —
BBIICJISITh XapaKTEPHbIC MPU3HAKKU TMOHATHUH M YCTAHABJIMBATH WX B3aMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS JIJII OOBSICHEHHUS OTACIBHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU I KJIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIUi;

YCTaHABIIMBATh TMPUYMHHO-CIICICTBEHHBIE CBSA3UM MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKWE paCCyXJeHUs (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTHH), BBIABIISITH 3aKOHOMEPHOCTHM M MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
ABJICHUSAX, (DOPMYIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

IPUMEHATH B MPOLECCE MO3HAHUSA, UCIIOJIb3YEMBIE B XUMUU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIEH, TPE0OPa30BBHIBATH MOJIETBHBIE MPEACTABICHUS — XUMHUYECKUT
3HaK (CHMMBOJI) DJJIEMEHTa, XHMH4Yeckas (opmysa, YypaBHEHHE XHUMHYECKOU
peakuuu — TMpU PEHICHUH YYEOHBIX IMO3HABATENBHBIX W TPAKTHYECKUX 3aj1ad,
NPUMEHATh HAa3BaHHBIE MOJICJIbHBIC MPEICTABICHUS JJI BBISIBJICHUS XapaKTEPHBIX
NPU3HAKOB M3y4ae€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKiuu;

dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIh30BATh MOCTABICHHBIC
U CaMOCTOSITEIHHO C(OpMYyIHpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JJI (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJ€Th HABBIKAMU CaMOCTOSITEJIbHOTO T[UIAHUPOBAHHUS M  MPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBAThL YMEHHs HAOII0JaTh 3a XOJA0M
mpolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €T0 Pe3ynbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIHBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh ONbIT YYEHWYECKOM HCCIEOBATEIbCKOM W MPOEKTHOM
NEATEeNIbHOCTH, TMPOSIBIATh CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY
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MOMCKY METOJIOB pEIICHUs] NPAKTUYECKUX 3a]ad, MNPUMEHEHHUIO pPa3IUdHbIX
METO/I0B MTO3HAHUS.

3) pabora ¢ nunpopMmaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX HMHPoOpManuu (Hay4yHO-
NOMyJsipHasl JUTEparypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcel MHTEepHEeTa), aHaIM3upoBaTh MH()OPMALUIO Pa3IMYHBIX BUJIOB U (opM
Mpe/ICTaBIICHNUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTD u
HENPOTUBOPEUHBOCTD;

(GopMynHpoOBaTH 3aMpOChl U MPUMEHATh PA3IMYHbIE METOABI MPHU TOUCKE U
orbope wuHPOpMalMHM, HEOOXOJMMOM [JJIsi BBINOJHEHHS Y4eOHBIX 3ajad
ONPEICIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT MCIOIB30BAHUSA HHPOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3TUUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMYy  Tpe/ICTaBICHUS
uHbopMaIK (CXeMbl, rpaduKU, TUarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyeCTBE CpeAcTBa Npu paboTe C
XUMHYECKOW HH(pOpMalMe: MPUMEHITh MEXIpeaMeTHble (pu3nyeckue W
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYyIibl, aO0OpeBUATypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaIJISIAHOCTH.

OBiaseHne yHMBEepPCAJIbHBIMM KOMMYHUKATHBHBIMY AeHCTBUSIMH:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXIaeMOM TEMbI B XOJ€ Iuajora W/uin
JTUCKYCCUHM, BBICKAa3pIBaTh  HUJEH, (QOPMYyIUpPOBaTH CBOU  NPEIJIOKECHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEAJIOKEHHON 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlUHUEN pe3yJNbTaTOB I03HABATEIbHON AEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPHU BBINOIHEHUH
XUMHYECKOr0 3KCHEPUMEHTA, NMPAKTUYECKONH paldOThl MO MCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEILIECTB, peaiu3aliy y4eOHOTO IpoeKTa U (GOpMYyIUPOBATH BHIBOJIBI
II0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJACOBAaHUS MO3ULUN B
X0J1e 00CYXJICHHS 1 0OMEHA MHCHUSMU.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMY JIeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBAaTh M OCYLIECTBISTH CBOK I103HABATENIbHYIO
NESATENbHOCTh, ONpelessas €€ Lead M 3aJa4d, KOHTPOJIUPOBATH M 10 MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpeJjiaraéMblii  alTOPUTM JEUCTBHHA TIPH
BBITIOJIHEHUM Y4YE€OHBIX W HCCIENOBATEIIbCKUX 3a7ad, BbIOMpaTh Haubosee
3 PeKkTUBHBIN €MOCO0 HMX pelIeHHs ¢ YYETOM MOJYYEHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUX;
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OCYHCCTBIIAThE CAMOKOHTPOJIb CBOCH NEATEIBbHOCTH HAa OCHOBE CaMOaHaIu3a
H CaMOOILICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XAMHS»
OTpaXKaroT:

c(OpPMHUPOBAHHOCTh  MPEACTABICHHUM O  XMMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJM XUMHUU B TO3HAHUU SIBJICHUU
npuposbl, B  (OPMUPOBAHMU  MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a71ad
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPHUPOIHOM
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIIME TOHATUS (XMMHUYECKUM DJIEMEHT, aToM, OJJIEKTPOHHAs
000JI04YKa aTomMa, MOJIEKyJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATEILHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas U COKpauiéHHAas), MOJb, MOJISIpHAs
Macca, MOJISIpHBIM O00BEM, YIIEpPOIHBIM CKeleT, (QyHKIMOHAJIbHAs TpyMIa,
paguKall, U30MEpHUsi, ©30MEPhL, TOMOJOTHYECKUN PsiF, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHUCIIOPOJIT M a30TCOAEPIKAIINE COEIUHEHUS, MOHOMED, IMOJIUMEpP, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHHUS
oprannyeckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKUE 3HAHMUS,
JeXalme B OCHOBE MOHMMaHUs MPUYUHHOCTH M CHUCTEMHOCTH XHMHUYECKHX
SBJICHUN, (DAKTOIOTMUYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, IOIYYCHUH U
0€30MacHOM HCIIOIb30BAaHUM BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOMN NEATEIBbHOCTU YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUU BBHISBISITh XapaKTepHBIE MPU3HAKU TOHITHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE IOHATHUS IPH
ONMCAaHUU COCTaBa, CTPOCHUS U MPEBPALLECHUN OPraHUYECKUX COCTMHEHNM;

c(hOpMHUPOBAHHOCTh YMEHHW HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIEHUS MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpAIEHHOM)
dbopMyn  OpraHMYECKMX BEIIECTB MW yPAaBHCHWA XWMHYECKHX PEaKIIHi,
M3TOTABJIMBATh MOJEIN MOJIEKYJ OPraHWYECKHMX BEUIECTB I WJUIKOCTPALIMU HX
XUMHYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOEHHUS;
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c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIUBATH MPUHAJICKHOCTh H3YUCHHBIX
OpraHWYeCKUX BEHIECTB IO UX COCTaBY U CTPOCHUIO K OMNpeaeIEHHOMY
KJIaccy/Tpynne coeauHeHuM (YriaeBOAOpPOJbI, KHUCIOPOJ M a30TcojJeprKaliie
COCJIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEIWHEHHUsI), J1aBaTh UM Ha3BaHHUS TIO
cuctematnueckoit Homenkiatype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIE
Ha3BaHUsI OTMEJIBHBIX OPraHUYECKUX BEIIECTB (ITHICH, MPOIMWICH, AaleTUJICH,
ATUJICHTIIUKOJb, TIULEPUH, (HeHos, (hopManbAeTH, aleTalbIeTH ], MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEApUHOBAsI KUCIIOTA, TJIFOK03a,
dbpykTo3a, Kpaxmall, HeJUIH0103a, TIIUIIH);

c(hOpPMUPOBAHHOCTh YMEHHS OMNPEACNSITh BUIbl XUMUYECKOW CBSI3M B
OpraHUYECKUX COCTMHECHUSIX (OJMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh yMEHUS NPUMEHATH IIOJOKEHUSI TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEII[ECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXpPaHEHUsI MACChI BEIIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
bu3MYecKkue U XUMHUYECKHME CBOWCTBA THUIMYHBIX TMPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, J3TWIEH, IMPOMUJIEH, AllE€TUICH,
Oyranuen-1,3, metunOyraauen-1,3, OeH30J, METaHOJ, JTAaHOJ, STUJICHIJIMKOJb,
IMIEpHH, (EHOJ, aleTalbIeTHl, MypaBbUHAsI M YKCYCHas KHUCIJIOTHI, TJIFOKO3a,
Kpaxma, LeJUII0JI03a, aMUHOYKCYCHAs KUCJIOTA), WIUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMHU YPaBHEHHUSIMM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLIHH C
UCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOopMHUPOBAHHOCTh YMEHHsI XapaKTepHU30BaTh HCTOUYHUKHU YTIIEBOIOPOIHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TEepepabOTKU W
IPaKTUYECKOE TIPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TPOBOJUTH BBIYUCICHUS ITI0 XUMHYECCKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa
peaknuu MO W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO M3 HMCXOIHBIX
BEILIECTB WJIHM NPOJYKTOB PEAKIUN );

c(hOpMHUPOBAaHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJ[aX HAYYHOT'O MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUHU BEILIECTB U
XUMUYECKHUX SBJICHUM (HaOMIOACHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIMPOBAHNUE),
WCIMOJIb30BaTh CHUCTEMHBIC XHUMHUUYECKUE 3HAHUS Uil TPUHATHS pPEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIlUMsAX, CBA3AHHBIX C BEIIECTBAMH M UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUN COOJIOAATh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
MOCy/IoM U JTabOpaTOpPHBIM O00OpYAOBaHUEM, a TaKXKe IMpaBUiia OOpalleHus: ¢
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BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJHEHUIO J1a0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IJITAHUPOBATh M BBHIMIOJHATH XUMHUYECKUU
AKCTIEPUMEHT (TIpEeBpaIlleHUs OPTAaHUYECKUX BEIECTB IPU HATPEBAHUHU, ITOJTyUCHHE
STUJIEHA U W3YYEHUE €ero CBOWCTB, Kaue€CTBEHHBIE pPEaKIMU OpPTraHUYECKUX
BEILIECTB, JeHATypalus OCJIKOB MpH HArpeBaHWM, I[BETHHIE peakinu OEJKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKA O€30MaCHOCTU TMpU OOpalleHUuu C
BEIIECTBAMU U J1A0OpaTOpPHBIM 00OpYyIOBaHUEM, TMPEJCTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B ¢GopMe 3alucyh YpPaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GOopMyJIHPOBAThH BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIMU3UPOBATh XUMHUUYECKYIO
uH(OpMaILMIO, TIOTyYaeMyK U3 Pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM
uHdopmanmu, MHTEpHET U APYTHUX);

chOpMUPOBAaHHOCTh ~ YMEHHMH  cOOJNIOAaTh  TpaBUjia  AKOJOTHYECKU
11eJ1eco00pa3HOro TOBEACHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IEIAX
COXpaHEHHMsI CBOETr0 3JI0POBBbSl U OKPYXAIIICH TPUPOTHON Cpejbl, 0OCO3HABAThH
OMAacCHOCTh BO3JIEMCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIIEHHBIX OPTraHUYECKUX
BEIIECTB, MoHMMas cMmbica mokasarens [IJIK, moscHaTh Ha mpuMepax CrocoOBI
YMEHBIICHUS] W TMPEAOTBPAILICHUS HUX BPEOHOTO BO3ICHCTBHS HA OpPraHu3M
YEJI0BEKa;

JUsl 0Oy4YaroIIUXCs ¢ OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IMO3HAHMS BEIIECTB H
XUMHYCCKUX SIBJICHUM;

JUISL  CIENBIX U CIa0OBUIANIMX OOYYalOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy oOo3HadueHui JI. bpaitns mis 3anmucn XUMHYECKUX

dbopmyi.
11 KJIACC

[IpeaqmeTHble pe3yabTaThl OCBOCHHMS Kypca «OOmas M HeopraHuYecKas
XUMUSD OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHM: O XUMHYECKOW  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpa, POJH XHMUH B TIO3HAHUU SIBJICHHUU
npupoasl, B (QOPMUPOBAHUM  MBIIUICHUS W KYJIbTYpbl JMYHOCTH, €€
(G YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIST PEIISHUS MPAKTHYSCKUX 3a1a9
1 DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHHMS K CBOEMY 3/I0POBBIO M IPHUPOIHOM

cpene;
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BJIQJICHUE  CUCTEMOM  XMMHYECKMX  3HAaHHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, M30Tom, S-, pP-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBI O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIICHUSA, XUMHUYECKasd CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJTMYECKasi, BOJIOPOJIHAS ), KpUCTAIUIMUECKasl peléTka,
TUTIBI  XUMHUYECKUX  peakIuid, pacTBOp, DJIEKTPOJIUTHI, HEIJICKTPOJIUTHI,
AJEKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMUYECKOW PEaKINKM, XUMHUYECKOE PAaBHOBECHUE); TECOPUM M 3aKOHBI (Teopus
BJIEKTPOJIMTUYECKON Aucconuanuu, nepuoanyecku 3akoH . M. Menneneesa,
3aKOH COXPAHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAILICHUS YHEPIUU
Ipy XUMHYECKUX DPEaKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHHN S3BIK XUMHUH,
MHUPOBO33PCHUYECCKHUE 3HAHUS, JIGKAIIUE B OCHOBE MOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUUYECKUX SIBJICHUM, (PAKTOIOTMYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU M 0€30MMacHOM HCTOJIb30BaHUN BAXKHEUIIINX HEOPTAaHUUECKUX
BEIIIECTB B OBITY U MIPAKTHUECKOH JEATETLHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTepHbIE NPU3HAKUA TOHSATHM,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MUCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
ONMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILCHUMN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
coctaBiieHus GOpMyJd BEHMIECTB M  YpPaBHEHUW XHMHUUYECKUX  PEAKIUH,
cucreMarnueckyro HomeHkIatypy (IUPAC) u TpuBuanbHbIe HA3BaHUS OTACIIBHBIX
HEOPraHMYECKUX BELIECTB (yrapHblii ras, yrieKHCIbId ra3, aMMUaK, Tam€Has
U3BECTh, HETAIIEHAS U3BECTh, MUTHEBAS CO/IA, TUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPEAENATh BaJCHTHOCTh U CTEIIEHb OKUCIICHHS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJ XMMHUYECKOMN
CBA3U (KOBaJICHTHAs, MOHHAS, METAJNIMYECKAs, BOJOPOJHAsI) B COCOUHEHHUSIX, THII
KPUCTAJJIMYECKOW PEmIETKM KOHKPETHOTO BEIEeCTBa (aTOMHas, MOJICKYJSIpHas,
MOHHAs, METAJIMYECKAs ), XapaKTep CpPeAbl B BOJHBIX pacTBOPaX HEOPraHMYECKUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO WX COCTaBy K OMNpENeIEHHOMY Kiaccy/Tpymre
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl U HEMETaJUIbl, OKCHUJIbl, OCHOBAHMUS,
KHUCJIOThI, aM(OTEpHbIE THIPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANUIECKOTro 3akoHa [l.
W. MeHnneneeBa v IEMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYIO, O0BSICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIUU;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuoanueckon CUCTEMBI
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XuMu4deckux djemeHtoB JI. M. MenneneeBa, WCHONb3ys MOHATHSA «S-, P-, O-
AJIEKTPOHHBIE opOuTanny, «QHEPTETUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHUYECKUX BJIEMEHTOB M UX COCIUHEHUU
10 nepuoaaM u rpynmam llepuoandyeckon cucTeMbl XUMUYECKUX deMeHTOB 1. U.
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHUN  XapakTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKJAaTh CYIIECTBOBAHUE T€HETUUYECKOW CBS3M MEXK]Yy HEOPraHWYECKUMU
BEILIECTBAMU C IMOMOILbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKIUU TI0
pa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEAarupyrollux BeIIEeCTB, TEIJIOBOMY
ahdekTy peakiuv, U3MEHCHHIO CTEIEHEW OKHUCJICHUS AJIEMEHTOB, 0OpaTUMOCTHU
pEeaKIUM, Y4aCTUIO KaTaJlu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJIITh ypPaBHEHUS PEAKIMH pPa3IuIHBIX
THUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO 0OMEHa, yUUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIMU UAYT /10 KOHIA;

c(hOpMHUPOBAHHOCTh yYMEHUN MPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KaueCTBEHHBIII COCTaB pa3IMYHBIX HEOPraHWYECKHX BEIIECTB, paclO3HABaTh
ONBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIIHE B BOJAHBIX PACTBOpPaX HEOPTraHUYECKUX
BEILECTB;

c(OpPMHPOBAHHOCTh ~YMEHHMH pacKpbhIBaTh CYUIHOCTb  OKHCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIX PEAKIUN MMOCPEICTBOM COCTaBIIEHUS JIEKTPOHHOTO OallaHca
3TUX PEaKIU;

c(hOpMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakiuy OT PA3THYHBIX (PAKTOPOB; XapaKkTep CMENIEHUSI XUMHUUYECKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHEIIHETO Bo3aecTBUs (npuniui Jle [llatensbe);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPH30BaTh XUMUYECKHUE TPOIECCHI,
JIe)KalllMe B OCHOBE ITPOMBINUIEHHOIO IMOJYyYE€HUs CEPHOW KHUCIOTHI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTaBICHUN 00 OONMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX POoOJIeMax XUMUYECKOT O MTPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAWTH BBIUUCICHUS C HCIOIH30BAHUEM
MOHSATUS «MaccoBasi J0Jis BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIIEHUN Tra30B
MpU XUMUYECKUX PEaKLMsIX, MACChl BEIIeCTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOUIUX B pEaKIUU
BEIECTB, TEIIOBOr0 3(P(eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHECHHSI MACCHI
BEILIECTB, PEBPALICHUS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTb YMEHHUN COOJIOAATh MPaBUJIa MOJIB30BAHUS XUMUYECKOU
MOCy/IoM U JTabOpaTOpPHBIM O00OpYAOBaHUEM, a TaKXKe IMpaBUiia OOpalleHus: ¢
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BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJHEHUIO J1a0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M  BBINOIHATH XUMHUYECKUM
AKCTIEPUMEHT (pa3fioKeHHEe MEePOKCHAa BOJOPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONpPEACICHUE CpEIbl pPacTBOPOB BEHIECTB C€ TMOMONIBIO YHHUBEPCAJIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOU peaKkIluw,
peaklUud MOHHOTO OOMEHa, KaYeCTBEHHbIE PEAKUUU Ha cyibdaT-, KapOoHaT- U
XJIOPU/I-AaHUOHBI, HA KaTUOH aMMOHUS, PEUICHHE SKCIEPUMEHTAIbHBIX 3aJ]a4 IO
TeMaMm «Mertamie»y u «Hemeramibl») B COOTBETCTBUU C TpaBUJIAMH TEXHUKHU
0€30MacHOCTU TIpU OOpaIeHUU C BEIIECTBAMU U J1a0OpaTOPHBIM 000pPY0BAHUEM,
NPEACTaBIATh PE3YyJAbTAaThl XUMHYECKOrO0 DJKCIEepuMEHTa B (GopMme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii u ¢GopMyIUpOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO
uH(OpMaIMIO, TOJIyYaeMyK U3 pPa3HBIX HWCTOYHUKOB (CpeJCTBA MAacCOBOM
KOMMYHHKalnu, MHTEpHET U Apyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOOJNOAaTh  TpaBWjia  AKOJOTHYECKU
11eJIeCO00pa3HOro TOBEACHUS B OBITY M TPYAOBOM JESATEIBHOCTH B IEIAX
COXpPAHEHHUSI CBOETO 370POBbA M OKPY’KAIOIIEW MPUPOAHON cpenibl, 0CO3HABATh
OMACHOCTh BO3JICUCTBHUSI HA KUBbIC OPTaHU3MBbI ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax CHocoObl yMEHBIIEHUS H
MPEOTBPAILICHUS UX BPEIHOTO BO3JICUCTBUS HA OPraHU3M UY€JIOBEKA;

JUIS 00yYaIoIIMXCSl ¢ OTPAaHUYCHHBIMU BO3MOYKHOCTSIMH 3JIOPOBBSI: YMEHHUE
IPUMEHATh 3HaHHWS OO0 OCHOBHBIX JOCTYITHBIX METOJAaX ITIO3HAHUS BEIIECTB M
XUMHYCCKUX SIBJICHUM;

JUISL CIICTIBIX M CIHA0OBUIAIIMX OOYYAIOIIUXCA: YMEHHE HCIIOJb30BaTh
penabedHO-TOUCUHYI0 cucTeMy obOo3HadeHui JI. Bpaiinsg mis 3anucu XUMHUYECKHX

dbopmy.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
HaumeHoBaHue pa3jiejioB U TeM Komuecrso uacos
Ne i/ Konrpoabubie | IlpakTuyeckue
HPOTPANMEL Beero padoThI padoThI
[IpenMer opraHUYeCKON XUMUU.
11 Teopust cTpoeHUsI OpraHUYECKUX 3
coenuHeHuit A. M. byrieposa
Wroro mo pazueny 3
21 [IpenenvHBIC YrIIEBOAOPOIBI — )
QJTKaHBI
99 HenpenenbHbIe YTIeBOIOPOIHL: 6 1
QITKEHBI, AJIKaTUCHBI, aJTKIHBI
2.3 ApoMartudeckue yrieBoAa0po sl 2
24 [IpupoHbIE HCTOYHUKHN 3 1
YTJIEBOJAOPOJIOB U UX MepepadoTKa
Hroro mo pazgeny 13
3.1 Cruptel. deHon 3
3.9 Anwsaerunsl. KapboHoBbIE 7 1
KUCTOThI. CloKHBIE 2PUPHI
3.3 VYrineBoasl 3 1
Hroro mo pazgeny 13
4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3
Hroro mo pazgeny 3
5.1 [Tnactmaccel. Kayayku. Bosmokna 2
Utoro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 34 5 2
[TPOTPAMME




11 KVIACC

27

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpamMMbl Bcero
padoThI padoTsbI
CrpoeHue aToMOB.
[Tepuonnueckuii 3aKOH U
1.1 [lepuonnveckas cucrema 3
XUMUYeCcKnX dyeMeHToB J1. Y.
MenpeneeBa
19 Crtpoenue BemiecTna. 4
' MHorooGpasue BEIIECTB
1.3 XUMHUYECKUE pPeaKInn 6 1 1
Hroro mo pazueny 13
2.1 MerTamist 6
2.2 Hemerammsr 9 1
53 CBs3b HEOPraHUYECKUX U 5
' OPraHUYECKUX BELIECTB
Hroro mo pazgeny 17
3.1 XUMUS U )KU3HB 4
Hroro mo pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

[Ipenmer oprannueckon
XUMUH, €
BO3HUKHOBEHHE, PA3BUTHE
Y 3HaYCHHE

Teopus crpoeHus
OpraHNYECKUX
coequHeHui A. M.
byrnepoBa, €€ 0CHOBHBIE
IIOJIOXKCHUA

[IpencraBnenue o
Kiaccudukanuu
OpraHMYECKUX BEIIECTB.
Howmenknarypa
(cucremaTudeckas) u
TPUBHUAJIbHBIC HA3BAHUS
OpraHMYECKUX BEILECTB

AJKaHBI: COCTaB U
CTpOEHHUE,
TOMOJIOTHYECKUHN Psifl

Meran u 3TaH —
MpocTeuine
MPEACTABUTENH AIKAHOB

AJIKEHBI: cOCTaB U
CTPOCHHC, CBOIiCTBa

OTUJIEH U IPOTUJIEH —
NpocTeuie
MPEACTABUTENM AIIKEHOB

IIpakTtuyeckas pabora Ne
1. «Ilomy4yenue sTriieHa u
U3Y4YEHHE €ro CBOMCTB»

Ankaauensl. byraauen-
1,3 u metunOyranuen-1,3.
ITony4yenue
CUHTETHUYECKOTO Kay4dyKa
Y PE3UHBI
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10

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
FOMOJIOTUYECKUH PS/I.
Aneruners —
MPOCTEUILIHI
MPEACTaBUTEb ATKUHOB

11

Beruucnenus no
YPaBHEHUIO XUMHUYECKOM
peakuuu

12

ApeHbl: 6EH30J1 ¥ TOITYOJL.
ToKCHYHOCTH apeHOB

13

T'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB,
MPUHAICKAIHNX K
Pa3IMYHBIM KJlaccam

14

[IpupoHbIE HCTOYHHUKHN
YTJIEBO0POJIOB:
MPUPOIHBIN Ta3 U
MOITyTHBIC He(PTSIHBIC
ra3bl, He()Th ¥ MPOJAYKTHI
e€ mepepaboTKn

15

[IpupoHbIE UCTOYHUKHT
yTJI€BOIOPOJIOB:
MIPUPOIHBIN ra3 U
MONYyTHBIE He(TAHbIE
ras3bl, He()Th ¥ MPOJAYKTHI
e€ mepepaboTKu

16

KonTtponpHas padoTa no
pazneny «YTIaeBoA0POIb»

17

IIpenensHbIe
OJTHOAQTOMHBIE CITUPTHI:
METaHOJI ¥ 3TAHOJI.
Bopoponnas cBsizb

18

MHoroaToMHEIE CIINPTHI:
OTUJICHTJINKOJIb U
T CPHUH

19

@deHo: cTpoeHue
MOJIEKYJbI, GU3UYECKUE U
XUMHUYECKUE CBOMCTBA,
IIPUMEHEHHE

20

AJBIETUIBL:
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dbopmanbaeru u
areraabIerua. AeToH

21

OaHOOCHOBHBIE
npeaensHbie KapOOHOBBIE
KHUCJIOTBI: MypaBbHHAS U
yKCyCHast

22

[IpakTtuyeckas padora Ne
2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

CreapuHoBas u
OJIEMHOBAs KUCJIOTHI, KaK
MIPEICTaBUTENH BBICIINX
KapOOHOBBIX KHCIIOT

24

MpLa Kak COJIA BBICIITUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIEE JEHCTBUE

25

CrnosxHble 3(hupbl Kak
MIPOU3BOJIHBIC
KapOOHOBBIX KHCIIOT.
I'maposn3 caoKHBIX

a¢upoB

26

Kupsl: runponns,
MIPUMEHEHHE,
Ouosoruyeckas poiib
KUPOB

27

VrieBoabl: cOCTaB,
Kiaccudukanus.
Baxueitmme
MPEACTaBUTENH: TIIFOK03a,
bpykTo3a, caxaposa

28

KanMaJ'I U OCJIII0J103a
KaK IIPpUPOJHBIC
IIOJIMMECPBI

29

KonTponsHas pabota o
pazneny
«Kucnopoaconepsxkamiye
OpraHUYECKHe
COEIMHEHUS»

30

AMMWHBI: METHJIAMHUH U
AHUJINH

31

AMUHOKHCIOTBI KaK




31

amQoTepHbIe
OpraHH4YecKue
COCIMHECHMS, UX

OUOJIOTUYECKOE 3HAUCHUE.

IlerrTuanl

32

benku xak npupoaHbIe
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHUS

33

OCHOBHBIE TTIOHATHUSI
XUMHH
BBICOKOMOJICKYJISIPHBIX
COCAUHCHUI

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COECIUHEHU.
[ImacTmaccel, Kaydyku,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KVIACC
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Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

XUMUYECKUI PJIEMEHT.
AToM. DneKTpoHHAas
KOH(UTyparusi aToMOB

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYECKHX 3JIeMeHTOB JI.
U. MenneneeBa, nx CBS3b C
COBPEMEHHOU Teopuen
CTPOEHHMS aTOMOB

3aKOHOMEPHOCTH
N3MEHEHNS CBOMCTB
XUMHAYECKUX DIIEMEHTOB U
HUX COEIUHEHUU IO
TpyIIaM U MepUoaM.
3HaYeHUEe MEePHOIUYECKOTO
3aKOHA U CUCTEMBI
XUMHYECKUX DJIEMEHTOB
.M. MenaeneeBa B
pPa3BUTUHU HAYKU

CrpoeHue BellecTna.
XuMuyeckas CBs3b, €€
BH/IbI; MEXaHU3MBI
00pa3oBaHUs KOBAJIEHTHOU
cBsi3u. BomopoiHas cBs3b

BaneHTHOCTE.
DIIEKTPOOTPUIIATETLHOCTb.
CreneHb OKHCIICHHS.
BemectBa MoJieKyasipHOTO
1 HEMOJIEKYJIIPHOTO
CTPOEHUS

[ToHsiTHE O AMCTIEPCHBIX
cucremax. VIcTHHHBIE U
KOJUTOMTHBIE PACTBOPBI.
MaccoBasi 101151 BeniecTBa B
pacTBoOpe

Knaccudukanus u
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HOMEHKJIaTypa
HEOPraHu4eCKUux
coenqnHeHni. I eHeTHueckas
CBsI3b HGOpFaHI/I‘IeCKI/IX
BEIIECTB, Pa3JIMYHbIX
KJIacCOB

Krnaccudukarus
XUMHUYECKUX PEAKIINH B
HEOpPraHW4eCKOn 1
OPraHU4eCKO XUMHUH.
3aKoH COXpaHEHHUs MacChl
BEIIIECTB; 3aKOH
COXpaHEHUs U
MIpEeBpAIECHUs YHEPTUU TIPU
XUMHUYECKUX PEAKITUIX

CkopocTh peakiuy.
OOpaTumble peaxiuy.
XUMHYECKOE PaBHOBECUE

10

[TpakTrueckas padota Ne 1.
«BnusiHue pa3nuyHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON PEaAKIIUN»

11

DIIEKTPOJIUTHYECKAS
mucconmanus. [lonsitue o
BOJIOPOJ/IHOM IOKa3aTele
(pH) pactBopa. Peakuuu
HOHHOTO OOMEHa.
I'uaponus opraHuYecKux u
HEOPraHUYeCKUX BEIICCTB

12

OKHCIIUTEIIFHO-
BOCCTaHOBHUTEILHBIE
peakuuu. [lonstre 06
AJIEKTPOJIN3E PACIIIAaBOB U
pacTBOPOB COJIEH

13

KonTtponsHas pabota o
pazneny «Teoperndeckue
OCHOBBI XUMUI»

14

Mertaibl, X MOJIOKEHHUE B
IIepuoaunueckoii cucreme
XUMUYECKUX 37eMeHTOB /1.
H. Menneneesa u
0COOEHHOCTH CTPOEHUS
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atromoB. O0mrue
¢u3nveckre CBOKWCTBA
METaJIOB

15

CruiaBbl METAJIJIOB.
DNEeKTPOXUMHUYECKUN PSiJT
HaIpsHKEHUH METaJUIOB

16

XHUMHUYECKUE CBOMCTBA
BAKHEUIIINX METAJLIOB
(HaTpui, Kanui, KaJabIuii,
MarHuii, aJroMUHUI) U UX
COEIMHEHU N

17

XUMHYECKHE CBOUCTBA
XpoMa, MeJTH U UX
COoeqUHEHNN

18

XUMHUYECKHE CBOUCTBA
IIMHKA, JKeJie3a B UX
COoeqUHEHNN

19

[TpakTuueckas padota Ne 2.
"Pemenue
AKCIIEPUMEHTAJIbHBIX 337124
o Teme «MeTaisi»"

20

Hemerannsl, UX mojaoKeHNE
B I[lepuoanyeckoii cucreme
XUMHYECKHUX DJIEMEHTOB /J[.
. Menneneena u
0COOEHHOCTH CTPOCHUS
aToOMOB

21

dusnueckue cBoicTBa
HEMETaJNIOB. AJIJIOTPOTIHS
HEMETaJIOB (Ha IpUMepe
KHCIJIOpoJia, cepbl, hocdhopa
U yTIIepo/ia)

22

XUMHAYECKHE CBOUCTBA
rajoreHoB, CEPhl U UX
COEeIMHEHUN

23

XMUMHYECKHE CBOUCTBA
a3oTa, pocodpa u ux
COeIUHEHUU

24

XMUMHYECKHE CBOUCTBA
yIJIEpOJia, KPEMHUS U UX
COeJUHEHUU
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25

[IpuMeHeHne BaKHENIINX
HEMETAJJIOB U UX
COCMHEHU N

26

O0o00611eHNE U
CHCTEeMAaTH3aIHs 3HaHUH 110
TeMe «HemeTamnsry.
Breraucnenus mno
YPaBHEHUSAM XUMUYECKUX
peakuuii u
TEPMOXUMHUYECKUE PACUETHI

27

[IpakTnueckas padora Ne 3.
«Pemienue
IKCIIEPUMEHTAJIBHBIX 337124
no teMe "HemeTtaimier"»

28

KonTponsHas pabora no
TeMaM «MeTaJuIeD) U
«HemeTtaminy

29

Heopranunueckue u
OpraHUYeCcKHe KUCIIOTHI.
Heopranuueckue u
OpraHHYecKre OCHOBAHUS

30

AMmdoTepHbIe
HEOpPraHu4ecKue u
OpPraHUYeCKUe COCAMHECHHS.
I'eneTnueckas cBs3b
HEOPraHUYeCKUuX U
OpPraHUYeCKUX BEIICCTB

31

Ponp xumMuu B
oOecrnieyeHn
9KOJIOTHYECKOH,
SHEPTEeTHYCCKOU U
MHIIEBOI OE€30aCHOCTH,
Pa3BUTHH METUITUHBI

32

[IpencraBnenust 06 oOmUX
HAYYHBIX TPUHITUITAX
MIPOMBIIIITIEHHOTO
MOJTyYeHUS] BaXKHEHIIINX
BEIIECTB

33

Yenosek B MUPC BCUICCTB U
MaTepruajioB

34

XuMUs U 310pOBbE
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YCJI0BCKa

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

» Xumus, 11 xknacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
* Xumus / 'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKIIMOHEpHOE

O6H_ICCTBO «HSI[&TCHBCTBO «HpOCBGIJ_IeHI/IC»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
VYpoku xumuu B 10 xnacce. ba3zoBelil ypoBens. MeToaudeckoe nocooue
ABTOpseI:O. C. I'abpuensH, U. I'. Octpoymos, C. A. Cnagkos

INa6puensn, O. C. Meroaudeckoe mocoore Xumus 11 kmace

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6nmmoreka IJOK



