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HOACHUTEJIBHAS 3AIINCKA

[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
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0Iero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B DenepalbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOoM ctranaapre COO, c¢ yu€rom Konnenuuu mnpenogaBaHus
yuyeOHOro mpeamera «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanvy, peaqu3yIOIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoNIOkeHU «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS 00YUYaIOIIMXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, pPe3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOoe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHIYKUT 3aBEpIIAIONIMM OSTalloM pealn3aliu  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOTrO O00pa3oBaHUS. OTH IIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3M0pPOBBI0O M TpUpPOJHOW cpene. Peamusyercs xumuueckoe o00pa3oBaHUE
00yJaroUIMXxcs Ha YpOBHE CpPEAHEro 00IIero o0pa3oBaHUs CPEACTBAMU Y4eOHOTO
npeaMera «XuMUus», COJAEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENEIEHBl B
MporpaMMe 1O XUMUU C YYE€TOM CHeuuPuKd HAyKd XUMUHU, €€ 3HaueHUs B
MO3HAHWW TPUPOJBI U B MATEPHUAIBbHON XU3HU OOINECTBAa, a TaKXKe C Y4ETOM
o0mMX 1eneldl M MPHUHIMIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPacT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
OnHa BHOCUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YeJIOBEKAa, KOTOpoe (POpMUPYETCS] B XMMHHM Ha OCHOBE IOHHWMAaHHUS



BEIIECTBEHHOI'0 COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
TpyJla M JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMEHHass XUMHUSA KakK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacHOCTH U OXPaHbBI 3JJ0POBbSI.

B coorBercTBUM ¢ OOmMMM UEASAMH U TPUHIIMIAMU CPEJAHETO OOIIEro
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHB
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCS 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOmas W HEOpraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COZIep>KaHUsI KOTOPBIX SIBISIFOTCSI OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHUM MO HEOPTraHWYECKON XMMHH (C BKJIIOYCHUEM 3HAHUM U3 OOIIeH XUMHUH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUN MPU WU3yYECHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB M TEOPUI XUMHUH.

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
UCTOPUYECKA  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUKW HAa  OMNpENEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOl XUMHUM BEIIECTBA
paccMaTpuBalOTCS HA YPOBHE KJIACCHYECKOW TEOPUM CTPOCHUS OPraHUYECKHUX
COCOMHEHUN, a TaKKEe Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpeACTaBIeHud O cTpoeHuu BemecTB. CBemeHus 00 U3ydaeMblX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB JO0 CIOXKHBIX OUOJOTHYECKU
AKTUBHBIX COEOUWHEHUU. B Kypce OpraHnYecKOd XUMHH IMOJYy4YalOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLIHH.

[log HOBBIM yrioM 3peHUst B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl M3Y4YEHHbIH HAa YpOBHE OCHOBHOrO 00IIero oOpa3oBaHus
TEOpEeTHYECKH MaTepuan M (aKTOJOTMYECKHE CBEJCHHMSI O BEUIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas



XUMHS» OOy4YaromMMCsl MPEAOCTaBISAETCA BO3MOXXHOCTh OCO3HAaTh 3HAUYCHHE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJO0JIOTMUECKUX MO3ULHUH,
riyoxxe TMOHSATh HUCTOPUYECKOE H3MEHEeHHe (YHKIMM STOro 3akoHa — OT
000011aro111el 10 O0BACHSIONIENH U TPOTHO3ZUPYIOILIEH.

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 COJEpPKaHUs, HUMEIOIIUMU KYJIbTYpPOJIOTMUYECKUI U TMPUKIIATHOU
XapakTep. OTW 3HAHMS CHOCOOCTBYIOT NOHMMAaHHIO B3aMMOCBSI3U XUMHHU C
IPYTMMH HayKaMU, PacKpbIBalOT €€ poiib B IO3HABATEIbHOW M MPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyieMax, CBA3AHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATH HHPOPMALMIO U
OPUMEHSATh €€ MJis TOMNOJHEHUs 3HAHWM, pEeHIeHUs WHTEIUICKTYAIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1iei1oM cogepkanue yueOHOro
npeamera «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOUIMXCS MHUPOBO33PEHYECKON OCHOBBI [JIsi NMOHHUMAaHUS
¢unocopckux uien, TakuxX Kak: MaTepUalibHOE €IUHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCIHEPUMEHTA H
pEelICHHs] TMPOTUBOPEYMM MEXKAYy HOBBIMH (aKTaMH U  TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpodieM, a
TaKKe mpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
Oo0yyaroUXxcs TMPUHATHIE MPOTPaMMOM IO XUMHUU TOAXOABI K OIpPEEICHUIO
COJEp)KaHUSI M TMOCTPOCHHUS TpeaMeTa NpeaycMaTpuBaloT (popMmHupoBaHHUE
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMUX 0a30Boe 3HAUYEHUE IS
pa3MYHBIX BHUJOB JESATENIBHOCTU: pelIeHUs NpodiieM, IOWUCKA, aHajau3a Hu
00paboTku nHGOpMAITIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIBITA IPAKTUIECKOM
U HCCIIEOBATEIbCKON AESATENIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMHMH.

B mnpaktuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEr0 o0IIero o0pa3oBaHusl, MPU OMpPE/EeICHUN
COJIepKAaTEeJIbHOM XapaKTePUCTUKHM LEJIed HU3y4YeHHsl MpeaMeTa HalpaBJICHUEM
MIEPBOCTENIEHHONW 3HAYMMOCTU TPAJULHMOHHO NpPU3HAETCS (POPMHPOBAHUE OCHOB
XUMHYECKOM HAayKH KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU



JESATENbHOCTH YeJIOBEKa M KaK OJAHOr0 U3 KOMIIOHEHTOB MUPOBOW KydbTyphl. C
METOJIMYECKOM TOUKHM 3PEHMS] TaKOM MOAXOJ K ONPENEICHHUI0 Leleil M3ydyeHHUs
MpeMETA SBIISIETCS BIIOJHE ONPAaBIaHHbIM.

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

e (QopMHpOBaHHE CHUCTEMbl XUMHYECKHMX 3HAHUW Kak  BaxKHeHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KIIOUYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEIACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKIui, HEOOXOAUMBIX JUIsi TPHOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHYECKHX SIBJICHUH,
UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUUECKON U MOBCEITHEBHON KU3HH;

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

Hapsiny ¢ atuM, comepkaTenbHasi XapaKTepUCTHKA LIEJIEW U 3a/1ad U3y4YEHUs
npeaMeTa B IporpaMMe Mo XMMHHM YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHud  XUMUM B OOJNbIIEd  cTermeHW OTAA€TCs  MpEeArnoYTeHHE
NPAKTUYECKON KOMIIOHEHTE COJepKaHus OOy4deHHs, OpPUEHTHUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIONIETO HE
HA0OpoM 3HaHUMU, a (YHKIIMOHAIBLHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHUSAMH aKTUBHOTO MOJYYEHUS 3HAHUM M MPUMEHEHHUS UX B PEAIbHOU KU3HU
JUTSl peIIeHUs] TPAKTUYECKUX 3a]1ay.

B cBs3u c 3TUM Tnpu U3yYeHUH NpeaMeTa «XHUMHS» JTOMUHHUPYIOLIEEe
3HAaUEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

ajganTanys oOy4yarlIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMupOBaHME  WHTEUICKTYyallbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMOO0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPUHITHIO TPAMOTHBIX
pelieHnid B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[MI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYEHUE [Jis Pa3JIUYHBIX BHUJOB
NEATEeNIbHOCTU: PelleHusl mpoleM, MOUCKa, aHaln3a U 00paboTKU HH(pOpMAIUH,
HEOOXOMUMBIX [ TPUOOpPETEHUs] OIbITa JESITENIbHOCTH, KOTOpas 3aHUMAaeT



BAXHOE MECTO B IIO3HAHWM XUMHUH, a TaKkKe I OLEHKH C MO3UIUI
HKOJIOTMYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEUIECTB M XUMUYECKHX
MIPOLIECCOB HA OPTraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETATh HOBBIE
3HAHMS IO XUMHH B COOTBETCTBUU C )KM3HEHHBIMH MOTPEOHOCTSIMU, UCTIONB30BAThH
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIsl MOMCKA U aHaju3a y4eOHOU U
HAY4YHO-TIONYJISIPHOM MH(GOPMAIIMK XUMUYECKOTO COJIEPIKaHNUS;

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

BOCIIMTaHUE Yy oOOydalmuxcs yOeKIEHHOCTM B  T'yMaHHCTHYECKOU
HANPaBJICHHOCTH XHWMHH, €€ BAXKHOW pOJIM B PEUICHUU TIOOANBHBIX MHpoOseM
PaIMOHAILHOTO MPUPOIONOJIB30BAHUS, TOTIOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOIro
OTHOIICHHUS] K TPUPOJE U CBOEMY 3I0POBBIO, a TaKkKe MNPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYEHHBIX 3HAHUW IJIs TPUHATHAS TPAMOTHBIX pPEIICHUH B
CUTYalUsIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOHOM mnaHe cpenHero oOImiero oOpa3oBaHUs MPEAMET «XUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-HAy4HbIE
IPEIMETHI.

OO61iee 4nco 9acoB, OTBEAEHHBIX ISl M3YUYCHHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmero odpazoBanus, coctapiseT 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 opraHMYeCcKO XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE M 3HAYCHHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTepuajoB. TeopHst CTPOCHHUS OpPraHHYECKUX
coenunenuii A. M. bytnepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKUX BeulecTB. l'oMonorus, wu3omepuss. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCIMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukalud opraHudeckux BemiecTB. HomeHkmatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUEHHUS BEUIECTB M HX NPEBpallCHUN:
O3HAaKOMJICHME C O00pa3laMu OpPraHUYecKHMX BEIIECTB M MaTephajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHHUE MOJIEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILECTB
[IpU HarpeBaHuu (TUIaBlieHUEe, 0OYTIIMBaHUE U TOPEHHE).

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 U CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUIEH U NPONUIEH —
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
XUMHYECKUE CBOWCTBA (peakuus nonuMepusanuu). IlooydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psill. ALETUIIEH
— MPOCTEHMIINK NPEICTABUTEIb AJKHHOB: COCTaB, CTPOCHHE, (U3MYECKHE MU
XUMHYECKUE CBOWCTBA (peakUWy TMIPUPOBAHHUS, TAJIOT€HUPOBAHUS, THIpaTaliH,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

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



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

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHblii ra3 M IOIYTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUM:
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 €r0 CBOWCTB.

PacuétHrie 3agaun.

Borluncnenuss mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,

KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WM MPOJIYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kuciopoaconepxkamue opranndecKue coeJHHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTHI. MeETaHON W 3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWMCTBAa (pEaklMu C aKTHUBHBIMH MeETalIaMH,
rajoreHoBOAOpOAaMHU, TOpPEHHE), NpHUMEHEHHUE. BoIOpoaHbIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JleHicTBHE METAHOJIA U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroatoMHbl€  CHOHUPTHI. JTWUJICHIVIMKOJAb W TJUILEPUH: CTPOECHHUE,
¢uznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE chHpThI). JleiicTBue Ha
opraHusM 4enoBeka. [[puMeHeHue rniepruHa U STUICHIJINKOIIS.

@deHoN: CTPOCHHWE MOJEKYNbl, (U3UYECKUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunipl U Kkemowusl. Dopmanpieruj, aleTAIbJIETUI: CTPOCHHE,
duznueckre U XUMUYECKHE CBOMCTBA (PEaKIMHM OKUCJICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), OTyYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/elibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAas U
YKCyCHAsl KHCIIOTBI: CTPOCHHE, (PU3NYECKHEe W XMMHUYECKHE CBOWCTBA (CBOWCTBA,
oOmue /It Kitacca KUCJIOT, peakius dTepru(puKainum), MOJIyIeHHe U IPUMECHECHHE.
CreapuHoBasi U OJICMHOBAasi KHUCIJIOTHI KakK MPEJACTABUTENM BBICHIUX KapOOHOBBIX
KHUCJIOT. MbUIa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE JIEUCTBUE.



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

VYrneBoawl: cocTaB, Kiaccupukanus — yrieBojgoB  (MOHO-, JuU- U
noyiucaxapuibl). I'moko3a — nmpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOCHHUS
MOJEKYIbl, (U3NYECKMEe U XUMHUYECKHE CBOMCTBAa (B3aMMOJEUCTBHE 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
Heuroo3el.  DU3MYecKkrne U XUMHUYECKHE CBOMCTBA Kpaxmaina (THIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUCHUsI BEIIECTB M WX IPEBPAIICHUI:
poBeJcHUE, HAOIIOJIEHUEe U ONMUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHMPTOB (OKHCJICHHE AdTaHOJa
okcugmom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapoxcugom wmenu(ll), BzammomercTBHE Kpaxmalla C HOJIOM),
pOBeJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3agaun.

Boruncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO 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,
BTOpHYHAs W TPETHUYHAS CTPYKTypa OenKoB. XHMMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, ICHATYpallns, KAYeCTBEHHBIC PEaKIIMK Ha OEIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHsI BEIIECTB W HX MPEBpaIlCHUN:
HAOJIFO/ICHUE U OMHMCAHKE JEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYpAIHs OCITKOB MIPH
HarpeBaHWM, IBETHBIC PEAKITUN OCIIKOB.

BbicOKOMOJIEKYJISIPHBIE COeMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIHSSI MOJICKYIspHas
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCALIHSL.
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OKCIIEpUMEHTAJIBHBIE METOAbl HW3YUYEHHsI BEIIECTB M HMX IPEBPALLICHUM:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YYEHUU OPraHUYECKOU XMMUU B
10 kyacce OCYHIECTBISETCS YE€pe3 HCIOJIb30BAaHUE KaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SBIAIOLINUXCSI CUCTEMHBIMU Uil OTIAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01Me ecTecCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, rUnoTesa,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, Kiaccu(UKalus, NEPUOJUUHOCTb, HAOIIOACHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJECIUPOBAHMUE.

@duszuka: Marepus, DHEPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJIa,
HSHEPreTUYECKU YpOBEHb, BEIECTBO, TeNO, OOBEM, arperaTtHoe COCTOSIHUE
BEIIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusi: kierka, opranusMm, Ouocepa, oOMEH BEIIECTB B OpraHu3Me,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BeliecTBa (OENKH, YriIeBOABI, >KHUPHI,
dbepMeHTHI).

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

TexHomorus: MNUILEBbIE IPOAYKTBI, OCHOBBI PALMOHAIBHOIO IMTaHUSA,
MOIOIIE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE IIperapaThl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnvyeckue OCHOBbI XUMUU

XuMmudeckud anemMeHT. AToMm. SAapo aroma, H30TOMNBL. JNEKTPOHHAs
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.

[lepnonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b NepuoANYECcKOro 3akoHa u llepuoamueckoi cucteMbl
xuMu4decknx anemMeHTtoB [[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX M CJIOXKHBIX BEIIECTB IO TrpynnaM MW NEepUOaM.
3HaueHUe NEePUOIMUECKOT0 3aKOHA B Pa3BUTUM HAYKHU.
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Crtpoenune BemiecTBa. XUMHUYECKAas CBsSI3b. BHIBI XUMHYECKOW CBS3U
(KoBaJIieHTHAsl HEMOJISIPHAsI W TOJIApHAsi, MOHHAsS, MeTajuindeckas). MeXxaHU3MbI
o0pa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBsI3M (OOMEHHBIH U JOHOPHO-
akienTopHeiil). BomopoaHast cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIBLHOCTD.
Crenenb okuciieHus. MOHbI: KATUOHBI U AHUOHBI.

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

[TonsaTne o nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10Jis1 BEIlIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCJIMHCHUH. Homenxkiatypa
HEOPraHWYECKUX BEHIeCTB. [ eHeThueckass CBsI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIMX K PA3JTMYHBIM KJIACCaM.

Xumuueckas  peakuus. Krnaccudukanuss — XUMHUYECKHUX — peaknuil B
HEOPraHWYECKONW M OPraHMYECKOW XUMHUM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3MuHbIX (pakropoB. OOpaTuMbie
peakiuu. XuUMUYECKOe paBHOBecue. @aKTOphl, BIHSIONME HAa COCTOSHHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

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

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYCHMS BEIIECTB M WX MPEeBpaIlCHMUI:
neMoHcTpanusa Taommi «llepuonaudeckas cucremMa XuMudeckux snemeHntoB J[. U.
MeHnneneeBay, W3y4eHHUE MOJeNeld KPUCTAUTMYECKUX PENIETOK, HAOMIOICHUE U
OMHMCaHNe AEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3jI0KEHHUE IMEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTaau3aTopa, OMPEAECIEHUE CPEAbI pAaCTBOPOB BEIIECTB
C TIOMOIIBIO YHHMBEPCAIBHOTO MHAMKATOpa, pEaKIMd HMOHHOTO OOMEHa),
MPOBEICHNE TTPAKTUUSCKON paboThl «BiusHue pa3InyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIUN.

Pacuérnnie 3anaun.

Pacuétbl 1O ypaBHEHMAM XHMHUYECKUX pPEAKIMHA, B TOM YHUCIIE
TEPMOXUMHYECKHUE PACUEThl, PACUYETHI C HMCIIOJIb30BAHUEM MOHATHS «MacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemetaiuioB B Ilepuoamyeckoi  cucteme
xuMudeckux saeMmeHToB J[. V. MenneneeBa 1 OCOOCHHOCTH CTPOCHHS aTOMOB.
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dusnueckue CBONWCTBA HEMETAUIOB. AJUIOTpONUST HEMETauIoB (Ha mpuUMeEpe
KHCJIOpoia, cephl, hocdopa u yriaeposa).

XHUMHUYECKUE CBOMCTBA BaXKHEHIIUX HEMETAJUIOB (TalloT€HOB, CEphI, a30Ta,
docchopa, yrmepoga U KpeMHHs) W HMX  COCAMHEHUH  (OKCHUJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOJAOPOJAHBIX COSAMHEHUN ).

[IprMeHeHne BaXXKHENIINX HEMETAIIIIOB U UX COCIUHEHUM.

Meramisl. Ilonoxxenue merannosB B [lepuoguyeckoinl cucteMe XUMHUUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTU CTPOCHHS DJIEKTPOHHBIX 000JIOUEK
atoMoB MeTtauioB. O0mue ¢uzndeckue cpoiicTBa MetaiioB. CruiaBbl METAJIIOB.
DIIEKTPOXUMUUECKHI PsiJl HAMPSHKEHU METAIJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kalud, KablIU,
MarHui, aJlOMUHUH, IIUHK, XPOM, KEJIe30, MEJIb) U X COSTUHCHUM.

OO6mue crnocoObl ToydeHus: MeTauioB. [IpuMeHeHre METaIOB B OBITY H
TEXHUKE.

OKCNEPUMEHTAIBHBIE METOJbl M3YYEHMS BEIIECTB M WX MPEeBPaIlCHHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», 0Opa3loB HEMETAJUIOB, PCIICHHE
AKCTIIEPUMEHTAIBHBIX 3a/1a4, HAOIOJIEHWEe M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
Ja00PaTOPHBIX OMBITOB (B3aMMOJECHCTBUE THUIPOKCHUJIA aFOMUHHUS C PacTBOpaMU
KHUCJIOT U IeJIouel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

Pacuérnbie 3anaun.

Pacuétel Maccel BemecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacuy€Thel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUH, €CIIA OJTHO
U3 BEILECTB UMEET MIPUMECH.

XUMUS U )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPIeTHYCCKOW M THUIIEBOU
0€30IMacCHOCTH, Pa3BUTUHU MEAUIUHBL. [loHATHE O HAayYHBIX METOJAaX IMO3HAHUS
BEIIECTB U XUMHUYECKUX PECAKIUU.

[IpencraBmennss 00 OOMMX HAYYHBIX NPHHIUMIAX  ITPOMBIIIIICHHOTO
MOJTYYEHUS BaKHEUIIINX BEIIECTB.

YenmoBek B MHpE BEIIECTB M MATEPUAIOB: BaXHEMIIHE CTPOUTEIIHLHBIC
MaTe€pUayibl, KOHCTPYKIHOHHBIC MAaTEpHUAJIbl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUANIbl I SJICKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUEe W MHUHEPAIbHBIC
ynoOpeHus.

XuUMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IPAaBWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBujaa 0€30MMaCHOTO MCIIOJIB30BAHUS MpPENapaToB OBITOBON XUMHUU
B ITIOBCEJTHEBHOM JKU3HU.

MeXnpeaMeTHbIE CBA3U.
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Peanuzanmss  MeXNpeaMETHBIX CBA3€H NpPU  M3y4YEHUH OOwWed u
HEOPraHUYECKOM XMMHH B 11 Kilacce OCyIIECTBIIAETCS YEPE3 MCIOJIb30BAHUE KaK
OoOLIMX EeCTECTBEHHO-HAYyYHBIX TMOHATHH, Tak W TMOHATUN, SBJISIOLIUXCS
CHUCTEMHBIMH JUISL OTAEJIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOTO LINKJIA.

OO0muMe ecTecTBEHHO-HAYYHbIE MOHSATHUS: HAy4yHBIM (pakT, rumoresa, 3akKoH,
TEOpUs, aHajdu3, CHUHTE3, KIacCUPUKalusi, MEepUOJUYHOCTb, HaOIIOACHHE,
JKCIIEPUMEHT, MOJEINPOBAHUE, U3MEPEHUE, SBJICHHUE.

@dusuka: Marepus, JHEPrus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, PaAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUYECKUN YPOBEHD, BEIIECTBO, TEO,
00BEM, arperaTHoe COCTOSIHHUE BEIIEeCTBa, (PU3MUYECKUE BETUYMHBI U €AUHUIBI HX
U3MEPEHHUs], CKOPOCTb.

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

['eorpadusi: MuHepasnbl, TOpHbIE TOPOJbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus: XuMHU4YECKasi MPOMBILIIEHHOCTb, METAJLIYPIUs, IPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEpPUAJIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, IIUIIEBAs
IPOMBILIUIEHHOCTh,  (papMaleBTUUECKass  MPOMBIIUIEHHOCTb,  IPOM3BOJCTBO
KOCMETHUYECKUX IIPenaparoB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepHasoB,
AJIEKTPOHHAS IIPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.
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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 TpeOOBaHUSA K pe3yibTaTaM OCBOEHHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeMEeTHbIM M TNpeaMeTHbIM). HayuHo-MeToaudyeckol OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESATEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUsS» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHusl BIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TPaKTAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAaMOOTIPEIEIEHHUIO;

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
NEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, NPUCYIIMMH LEIOCTHON
CUCTEME XHMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYME MPABOCO3HAHUS IKOJIOTHYECKOM KYJIbTYPhl U CIIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH KM3HECHHBIE MJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS IpeamMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMd POCCUHCKOTO TPaXKTAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHUS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHUPOBAHHOCTh OTBITA TIO3HABATEIHLHON ¥ TMPAKTHYECKOW JESITEIBHOCTH
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 HOpPMax M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOIIEHUM B KOJUICKTUBE;

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

CIIOCOOHOCTH TMOHMMAaTh WU TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUOB YU€OHOU IEITEIIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUA

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

YBaXXEHUSI K TMPOIecCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHCHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTHMIXKEHUsSI HAYKU €CTh pe3yJIbTaT
JUTMTENIbHBIX ~ HAOJMIOJICHUH, KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IOJYYCHUH U IMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JIOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

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

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEH 370pOBOr0 MW 0Oe3omacHoro o0pasa JKHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

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

NOHUMAHUSI UEHHOCTU TMPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOIO
0€30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIFOJICH;

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

5) TpyA0BOro BOCIIMTAHMS
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KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKOM
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYyrHX BHJAX
NeSATeNIbHOCTH;

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

UHTEpeCca K MPAKTUYECKOMY M3YUCHHIO Mpodeccuil pa3IuyHoro pojaa, B TOM
YHCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUSI K TPYNY, JIOJSAM TPyJAa U pe3ysibTaTaM TPYI0BOU JEATeIbHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUU
oOpaszoBanus, Oyaymed mnpodeccun M peaau3aiiuid COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YY4E€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUU, UHTEPECOB 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 MTPUPOIHON U COLMATIbHOM CPEbI;

OCO3HAHMSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHIKEHUH XUMHUH  JUIS
pelIeHns BOMPOCOB PAllMOHAIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHS JIEUCTBUN, NPUHOCAIIUX BpEl OKpYyKAKOLIEH
OPUPOJHON cpefie, YMEHHsS] TPOrHO3MPOBATH HEOJIArONpPHUSTHBIE 3KOJIOTUYECKHE
NOCJIEICTBUS MPEAIPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTMYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B TO3HABATEIbHOW, KOMMYHUKAaTUBHOM W COLIMAJIbHOMU
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;

NOHUMaHUs CHeuupUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMHUpPOBaHUHN PAIMOHAIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
MpeACTaBIeHUs 00 OKPYKAIOIIEM MUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pemieHuH MpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUU IS COBPEMEHHOMU
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH W BaXXHOM PO B
CO3/IJaHUM HOBOW 0a3bl MaTepUaIbHOM KYJIbTYpPhl, PEIICHUHU TJI00AIBHBIX MPOOIeM
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YCTOMYMBOIO Pa3BUTHs YEIIOBEYECTBA — CHIPHEBOW, DHEPreTUYECKOM, NMULIEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUM MEIMIMHBI, OOECIIEUEHUU YCIOBHM
YCIEIIHOTO TpyJa U SKOJOTHYECKM KOMMOPTHOW >KU3HM KaXKIOro 4JjieHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHOM T'PAaMOTHOCTH: [IOHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, KCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCHOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKpPYXAlOUIEro Mupa u
IPOUCXOSAIIUX B HEM U3MEHEHUN, YMEHUs JIeN1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKHE 3HAHMS IS
pelieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBCKON AESATEIbHOCTH,

TOTOBHOCTM W  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYyYEHHUIO HOBBIX 3HAaHUN 10 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
MEXTUCITUTUIMHAPHBIE (MEXKIPEeIMETHBIC) OOIICHAYYHBIC TMOHSATHS, OTPa)Karollne
IICJIOCTHOCTh HAay4YHOW KapTUHBI MHUpAa W CHEIH(PHUKY METOJOB IO3HAHUS,
UCTIOJIh3yEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepHs, BEIIECTBO, SHEPTHs, SBICHUE,
mpolece, CUCTeMa, HAYYHbIA (PaKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICOBAHNE, HAOTIOJCHUE, U3MEPEHNE, IKCIIEPUMEHT U JIPyTHUE);

YHUBEpPCAJIbHBIE Y4eOHbIE JEHCTBUSA (IMMO3HABATEIbHBIC, KOMMYHUKATHBHEIE,

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

MEXIUCIUTUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS U YHHBEpCAJbHbIC y4eOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yJabTaThl OTPAXarT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMH W  PETyISTUBHBIMH
JICUCTBUSIMMU.
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OBJiagenne YHHBeEpPCAJIbLHBIMH YueOHbIMH NMO3HABATEIbHBIMHU
AeCTBUSMM:

1) 0a30Bble JJOrHYeCKHe eHCTBUS:

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

ONpEeAEsATh LEJIH JEATEIbHOCTH, 3ajJlaBas MapamMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTH PE3YJIBTATHI ACATEIBHOCTH C MMOCTABIECHHBIMU LEISAMU;

UCIIOJIB30BaTh MPU OCBOSCHUM 3HAHUM MPUEMBI JOTUYECKOTO MBIIIJICHUS —
BBIICJISITh XapaKTEpHbIC MPU3HAKKU TMOHATHN M YyCTaHABIMBATh MX B3aWMOCBS3b,
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
SIBJICHUSIMH,

CTPOUTH JIOTMUECKWE paCCyXJeHUs (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTHM M TPOTUBOPEYMS B paccMaTpUBAEMBbIX
ABJICHUSAX, (DOPMYIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

IPUMEHATH B MPOLECCE MO3HAHUSA, UCIIOJIb3YEMBIE B XUMUU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, MPEOOPa30BBIBATH MOJIETBHBIE MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XHMH4Yeckas (Qopmyna, ypaBHEHHE XHMHUUYECKOU
peakuuu — TMpU PEHICHUH YYEOHBIX IMO3HABATENBHBIX W TPAKTHYECKUX 3aj1ad,
IPUMEHATh Ha3BaHHBIE MOJIEIIbHBIC MPEICTABICHUS JJIS BBISIBICHUS XapaKTEPHBIX
NPU3HAKOB M3y4ae€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIAJETh OCHOBAaMHU METOJOB HAyYHOr'O IMO3HAHHUS BEIIECTB M XHUMHUYECKHUX
peaKiuu;

dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIh30BATh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOPMYITUPOBAHHBIE BOMPOCHI B KAadyeCTBE WHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (POPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABMIHLHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJ€Th HABBIKAMU CaMOCTOSITEJIbHOTO T[UIAHUPOBAHHUS M  MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HAOJIOAATh 32 XOJI0M
mpolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €T0 Pe3ynbTaT, (OPMYITUPOBATH
00001IIeHHST ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHbTATOB MCCIICOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUUYECKOM UCCIENOBATEIbCKOM U MPOEKTHOU
NEATEeNIbHOCTH, TMPOSIBIATh CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY
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MOUCKY METOJIOB PEIICHUS] MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB TTO3HAHMUSI.

3) pabora ¢ nunpopMmaumeii:

OPUECHTHPOBATLCA B PA3JIUYHBIX HCTOYHMKAaX HWHPOpMauuu (HaAy4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHHUs, CIPaBOYHBIE MOCOOUS,
pecypcel MHTEepHeTa), aHaIM3upoBaTh MH(OPMAIUIO Pa3IMUYHBIX BUAOB U (HOpM
MpeCTaBICHUS, KPUTUYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMIPOTHUBOPEUYUBOCTH;

dbopMynTUpOBaTh 3ampPOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MIPU TIOUCKE U
orbope wuHpoOpMaIMK, HEOOXOAUMON JIS BBITIOJHEHUS y4eOHBIX 3ajad
ONPEICIIEHHOTO TUTIA;

npuoOpeTaTh OIBIT HCIOJIL30BaHUS HMHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH 1 Pa3IMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATbHYIO  (GOpPMY  MPEICTABICHUS
uHdopManuu (cXeMbl, TpaduKH, TUarpaMmbl, TAOIHUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAadyeCTBE CpEJICTBAa Mpu padore cC
XUMHYECKOW HH(pOpMalMe: MPUMEHITh MEXIpeaMeTHble (pu3nyeckue W
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYyIibl, aO0OpeBUATypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpPeoO0pa30oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaIJISIAHOCTH.

OBiaseHne yHMBepCaJIbHBIMM KOMMYHHUKATHBHBIMH JefiCTBUAMM:

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

BBICTYNAaTh C MPE3EHTAlUHUEN pe3yJNbTaTOB I03HABATEIbHON AEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO HJIK COBMECTHO CO CBEPCTHUKAMU MPU BBINOIHEHHUH
XUMHUYECKOTO 3KCIMEPUMEHTA, MPAKTUYECKOW PpabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaTn3allii y9eOHOTO MPOeKTa U (HOPMYIHUPOBATH BBHIBOIBI
M0 pe3yJbTaTaM MPOBEIEHHBIX HCCIEAOBAaHUN MYTEM COTJACOBAHMS TMO3ULUNA B
X0J1e 00CYXJICHHS 1 0OMEHA MHCHUSMU.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMY JIeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYIIECTBIISITh CBOIO TMO3HABATEIBHYIO
NEeATEeNIbHOCTh, OmpeAessisi €€ Ledu M 3aJayd, KOHTPOJHUpPOBaTh M IO MEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpeJjiaraéMblii  alTOPUTM JEUCTBHHA TIPH
BBITIOJIHEHUM Y4YE€OHBIX W HCCIENOBATEIIbCKUX 3a7ad, BbIOMpaTh Haubosee
3 PeKkTUBHBIN €MOCO0 MX peleHUs ¢ YYETOM IMOJYyYEeHHUS HOBBIX 3HAHUM 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 «Opranudeckass XUMUA»
OTpaXKaroT:

c(OpPMHUPOBAHHOCTh  MPEACTABICHUA O XHMHUYECKOW  COCTaBISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJM XUMHUU B TO3HAHUU SIBJICHUU
npuposbl, B  (OPMUPOBAHMU  MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS IPAKTUUSCKUX 3a71a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[0POBBIO 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 COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBIM O00BEM, YIIEpPOIHBIM CKeleT, (QyHKIMOHAJIbHAs TpyMIa,
paguKall, U30MEpHUsi, ©30MEPhL, TOMOJOTHYECKUN PsiF, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHUCJIOPOJIT M a30TCOAEPIKAIIUE COEIUHEHHS, MOHOMED, IMOJHUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHHUS
oprannyeckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XHMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE MOHMMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XHUMHYECKHUX
SBJICHUN, (DAKTOIOTMUYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, IOIYYCHUH U
0€30MacHOM HCIIOIb30BAaHUM BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOMN NEATEIBbHOCTU YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBISITH XapaKTepHbIC TMPU3HAKKA TOHSITHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE IOHATHUS IPH
ONMCAaHUU COCTaBa, CTPOCHUS U MPEBPALLECHUN OPraHUYECKUX COCTMHEHNM;

c(hOpMHUPOBAHHOCTh YMEHHW HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJICHUS MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpaIIEHHOM)
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 YMEHUN YCTaHABIWMBATH MPUHAJICKHOCTh H3YYCHHBIX
OpraHWYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne coeauHeHuM (YriaeBOAOpPOJbI, KHUCIOPOJ M a30TcojJeprKaliie
COCJIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEIWHEHHUsI), J1aBaTh UM Ha3BaHHUS TIO
cuctematnueckoit Homenkinatype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIE
Ha3BaHUsI OTMEJIBHBIX OPraHUYECKUX BEIIECTB (ITHICH, MPOIMWICH, AaleTUJICH,
ATUJICHTIIUKOJb, TIULEPUH, (HeHos, (hopManbAeTH, aleTalbIeTH ], MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAsI KUCIIOTa, CTEApUHOBAs KUCII0Ta, TJIFOK03a,
dbpykTo3a, Kpaxmall, HeJUIH0103a, TIIUIIH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACNSITH BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCTMHECHUSIX (OJMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh yMEHUS NPUMEHATH IIOJOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa st 00bsICHEHUs] 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS;, 3aKOH COXPAHEHHUS MacChl BEIIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
bu3MYecKkue U XUMHUYECKHME CBOWCTBA THUIMYHBIX TMPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEILIESCTB (METaH, ATaH, ATUJICH, MPOIWUJICH, AalleTUJIEH,
Oyranuen-1,3, mermnOyraauen-1,3, OeH30J, METaHOJ, JTAHOJ, STUJICHIJIMKOJb,
IMIEpHH, (EHOJ, aleTalbIeTHl, MypaBbUHAsI M YKCYCHas KHUCIJIOTHI, TJIFOKO3a,
Kpaxma, LeJUII0JI03a, aMUHOYKCYCHAs KUCJIOTA), WIUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXKIYy HHUMH YpPaBHEHHUSIMM COOTBETCTBYIOIIMX XUMHYECKHX PEaKIUM ¢
UCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

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

c(hOpMHUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIYHCICHUS TI0 XUMHUYCCKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa
peaknuu MO W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO M3 HMCXOIHBIX
BEILIECTB WJIHM NPOJYKTOB PEAKIUN );

chopMHUPOBAaHHOCTh YMCHHH BJAJETh CHCTEMOW 3HAHUHW 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 CHUTYaIUsAX, CBS3aHHBIX C BEIIECTBAMM W HX
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 BBHITIOJHEHUIO JIaOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUI IUJITAHUPOBATH M  BBIMOJHITH XUMHUYECKUU
AKCTIEPUMEHT (TIpEeBpaIlleHUs OPTAaHUYECKUX BEIECTB IPU HATPEBAHUHU, ITOJTyUCHHE
STUJIEHA U W3YYEHUE €ero CBOWCTB, Kaue€CTBEHHBIE pPEaKIMU OpPTraHUYECKUX
BEILIECTB, JeHATypalus OCJIKOB TMpU HArpeBaHUU, IBETHBIC PEaKIMU OCIKOB) B
COOTBETCTBUM C TIpaBUJIaMH TEXHUKHA O€30MAaCHOCTH TMpU OOpallleHUH C
BEIIECTBAMU U J1A0OpaTOpPHBIM 00OpYyIOBaHUEM, TMPEJCTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B ¢GopMe 3alucyh YpPaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GOpMyJIMPOBATH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATH XUMUUECKYIO
uH(OpMaILMIO, TIOTyYaeMyK U3 Pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM
uHdopmanmu, MHTEpHET U APYTHUX);

chOpMUPOBAaHHOCTh ~ YMEHHMH  cOOJNIOAaTh  TpaBUjia  AKOJOTHYECKU
11eJ1eco00pa3HOro TOBEACHUS B OBITY M TPYJAOBOM JEITEIBHOCTH B IEAX
COXpaHEHHMsI CBOETr0 3JI0POBBbSl U OKPYXAIIICH TPUPOTHON Cpejbl, 0OCO3HABAThH
OMAacCHOCTh BO3JIEMCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIIEHHBIX OPTraHUYECKUX
BEIIECTB, MoHUMas cMmbici mnokasarens [IJIK, moscHaTh Ha mpumepax crocoObl
YMEHBIIECHUS] W TPEAOTBPAILICHHUS WX BPEAHOTO BO3JCHCTBUS HAa OpraHU3M
YEJI0BEKa;

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

JUISL  CIENBbIX W CIa0OBUIANIUX OOYyYalOlUMXCs: 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 KapTUHBI MHpa, pPOJA XUMHUHU B TO3HAHUM SIBJICHUMN
npupoasl, B (QOPMUPOBAHUM  MBIIUICHUS W KYJIbTYpbl JMYHOCTH, €€
(G YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIST PEIISHUS MPAKTHYSCKUX 3a1a9
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO WM MPUPOIHOM
cpene;
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BIIQJICHUE  CUCTEMOW  XUMHUYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, M30Tom, S-, pP-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBI O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEBHOCTD, CTEIEHb OKHUCICHUS, XUMUUYECKasl CBA3b
(KoBaJIeHTHAsI, MOHHAS, METAJTMYECKasi, BOJIOPOJIHAS ), KpUCTA/NIMUECKasl peméTka,
TUTIBI  XUMHUYECKUX  peakIuid, pacTBOp, DJIEKTPOJIUTHI, HEIJICKTPOJIUTHI,
AJEKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMUYECKOW PEaKIMK, XUMUYECKOE pPABHOBECHE); TEOPUH W 3aKOHBI (TEOpus
BJIEKTPOJIMTUYECKON Aucconuanuu, nepuoanyecku 3akoH . M. Menneneesa,
3aKOH COXPAHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAILICHUS YHEPIUU
Ipy XUMHYECKUX DPEaKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHHN S3BIK XUMHUH,
MHUPOBO33PCHUYECKUE 3HAHUS, JIGKAIIME B OCHOBE MOHUMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XUMHUUYECKUX SIBJICHUM, (PAKTOIOTMYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU M 0€30MMacHOM HCTOJIb30BaHUN BAXKHEUIIINX HEOPTAaHUUECKUX
BEIIIECTB B OBITY U MIPAKTHUECKOH JEATETLHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MUCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
ONMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILCHUMN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
coctaBiieHus GOpMyJ BEHMIECTB M  YpPaBHEHUW  XMMUYECKHX  pEaKIIHil,
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(hOpMHPOBAHHOCTh YMEHUHN OMPEAENATh BaJCHTHOCTh M CTENIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJ XMMHUYECKOMN
CBA3U (KOBaJICHTHAs, MOHHAS, METAJNIMYECKAs, BOJOPOJHAsI) B COCOUHEHHUSIX, THII
KPUCTAJJIMYECKOW PEMIETKM KOHKPETHOTO BEIIECTBa (aTOMHAasi, MOJEKYJSpHasi,
MOHHAs, METAJJIMYECKAs1), XapaKTep CpPeAbl B BOJHBIX pacTBOPaX HEOPraHHMYECKUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO WX COCTaBy K OMNpENeIEHHOMY Kiaccy/Tpymre
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl U HEMETAaJUIbl, OKCHJIbl, 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 YMEHHUN XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
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 M3MEHEHUSI CBOMCTB XUMHUYECKUX AJIEMEHTOB U MX COCAUHECHUU
10 nepuoaaM u rpynmam llepuoandyeckon cucTeMbl XUMUYECKUX deMeHTOB 1. U.
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHUN  XapakTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIUMYHBIX  KJIAcCOB,
MOATBEPKJAaTh CYIIECTBOBAHUE TE€HETHUUYECKOW CBSI3M MEXIY HEOPraHMYECKUMU
BEILIECTBAMU C IMOMOILbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKIUU TI0
pa3IUYHBIM TpPU3HAKaM (YUCIY W COCTaBY pPEarupyrollux BelIEeCTB, TEIUIOBOMY
ahdekTy peakiuv, U3MEHCHHIO CTENEeHeW OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
pEeaKIUM, Y4aCTUIO KaTaJlu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJIITh ypPaBHEHUS PEAKIMH pPa3IuIHBIX
THUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO 0OMEHa, yUUThIBas
YCJIOBUS, TPU KOTOPBIX 3TH PEAKIIUU UAYT JI0 KOHIIA;

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

c(OpMHPOBAHHOCTh YMEHHMH  PaCKphIBaTh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIX PEAKIUN MMOCPEICTBOM COCTaBIIEHUS JIEKTPOHHOTO OallaHca
3TUX PEaKIU;

c(hOpMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakiuu OT PA3IMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUSI XUMHUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHETO Bo3aecTBus (npunnuin Jle [llatense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPH30BaTh XUMUYECKHUE TPOIECCHI,
JIe)KalllMe B OCHOBE ITPOMBINUIEHHOIO IMOJYyYE€HUs CEPHOW KHUCIOTHI, aMMHakKa, a
TaKke CHOPMUPOBAHHOCTH MPEACTABICHUN 00 OOMUX HAYYHBIX MPUHIMIIAX U
AKOJIOTMYECKUX MPOoOIeMax XUMUYECKOr0 IPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAWTH BBIUUCICHUS C HCIOIH30BAHUEM
MOHSATUS «MaccoBasi J0Jis BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIIEHUN Tra30B
MIPU XUMUYECKUX PEAKLMIX, MAaCChl BEIIECTBA WM 00bEMA ra30B MO MU3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU
BEIECTB, TEIIOBOr0 3(P(eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHECHHSI MACCHI
BEILIECTB, PEBPALICHUS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTb YMEHHUN COOJIOAATh MPaBUJIa MOJIB30BAHUS XUMUYECKOU
MoCy/lIol U J1TabOpaTOpHBIM O0OpPYAOBaHUEM, a TaKXKE IpaBUiia OOpalleHus: ¢
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BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJHEHUIO J1a0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUI IUJITAHUPOBATH M  BBIMOJHITH XUMHUYECKUU
AKCTIEPUMEHT (pa3fioKeHUEe MEePOKCHAA BOJOPOJa B MPUCYTCTBUM KaTalu3aTopa,
ONpPEACICHUE CpEIbl pPacTBOPOB BEHIECTB C€ TMOMONIBIO YHHUBEPCAJIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOU peaKkIluw,
peaklud MOHHOTO OOMEHa, KAayeCTBEHHBbIE peakIUu Ha cyinbdar-, KapOoHAT- U
XJIOPUI-AaHUOHBI, HA KaTUOH aMMOHHUS, PEUICHHE SKCIEPUMEHTAJIbHBIX 3aJ]a4 IO
TeMaMm «Mertamie»y u «Hemeramibl») B COOTBETCTBUU C TpaBUJIAMH TEXHUKHU
0€30MacHOCTU TIpU OOpaIeHUU C BEIIECTBAMU U J1a0OpaTOPHBIM 000pPY0BAHUEM,
NPEACTaBIATh PE3yJbTaThl XUMHUECKOTO OJKCepuMeHTa B ¢GopMme 3alucu
ypaBHEHUN COOTBETCTBYIONIUX pEaAKIUMA W (HOPMYJIHPOBATh BBIBOJBI HAa OCHOBE
ATUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO
uHOpMaIIMIO, TIOTyYaeMyK U3 Pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM
KOMMYHHKalnu, MHTEpHET U Apyrux);

chOpMUPOBAHHOCTh  YMEHHH  CcOOJIOJaTh  MpaBWa  SKOJOTHYECKH
11eJIeCO00pa3HOro TOBEACHUS B OBITY M TPYAOBOM JESATEIBHOCTH B IEIAX
COXpPAHEHHUSI CBOETO 370POBbA M OKPY’KAIOIIEW MPUPOAHON cpenibl, 0CO3HABATh
OMACHOCTh BO3ICUCTBUSI HA KUBbIC OPraHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHITP Ha mpuMepax CIOCOObl YMEHBIICHHS U
MPEOTBPAILICHUS UX BPEIHOTO BO3JICUCTBUS HA OPraHU3M UY€JIOBEKA;

JUIS 00yYaIoIIMXCSl ¢ OTPAaHUYCHHBIMU BO3MOYKHOCTSIMH 3JIOPOBBSI: YMEHHUE
IPUMEHATh 3HAaHHWS OO0 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHMS BEIIECTB H
XUMHYCCKUX SIBJICHUM;

JUISL CIIETBIX M CIA0OBUIAIMMX OOYYaIOIMXCS: YMEHHE HCIO0JIb30BaTh
penabedHO-TOUCUHYI0 cucTeMy obOo3HadeHui JI. Bpaiinsg mis 3anucu XUMHUYECKHX

dbopmy.
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10 KVIACC
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KoumnuecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKO XMMHUH
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOCHHS OPTAaHHUYECKUX COSTMHEHUN A 3 0,5 bubamorexa [JOK
' P P A ' ’ https://m.edso0.ru/00adbch0
M. bytnepoBa
Hroro mo pazgeny 3
Pa3znesa 2. YriieBoaopoanbl
21 [IpenenbHble YrIeBOIOPOIbI — aJIKaHBI. 5 bubnuoreka [IOK
' VTI1eBOIbI. https://m.edsoo.ru/00adbcb0
HenpenenbHbie yrieBoI0POIbl: aJKEHBI, bubnuoreka [JOK
2.2 6 1
aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/00adbcb0
bu6mmoreka [JOK
2.3 A 2
POMATHHCURHE YHICBOAOPOAH https://m.edsoo.ru/00adbch0
54 [IpupoaHbIle HCTOYHUKH YTIEBOJAOPOIOB U 3 bubnunoreka [JOK
' ux nepepaboTka https://m.edso0.ru/00adbch0
Hroro no paszneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeJuHEHNs
bu6mmoreka [JOK
3.1 . O 3
Criupret. deron https://m.edsoo.ru/00adbch0
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3.9 Anbrerunbl. KapOOHOBBIE KUCIIOTHI. 7 bubnuorexa [JOK
' Cnoxubie 3Gups https://m.edso0.ru/00adbch0
bubmmoreka [{OK
. 1
33 YraeBOzE! 3 https://m.edsoo.ru/00adbch0
Hroro mo pazueny 13
Pasnen 4. A3oTcoaep:kamme opranuyeckue coeIMHeHUus
bubmmoreka [{OK
4.1 AMMWHBI. AMUHOKHUCIIOTHI. benkn 3 httos://m.edsoo.ru/00adbeb0
Hroro mo pazueny 3
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
bu6mmoreka [IOK
5.1 [Tnactmaccel. Kayayku. Bomokna 2 httos://m.edsoo.ru/00adbcb0
Hroro mo pazgeny 2
bu6mmoreka [JOK
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1,5

https://m.edsoo.ru/00adbcb0
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11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepronuueckuii 3aKkoH
bu6moreka [IOK
11 n [lepnoanueckas cuctema XUMHUYECKUX 3
https://m.edsoo.ru/00adbcb0
anemenToB J. 1. Menaeneera
bu6moreka [IOK
1.2 C .M 0 . 4 1
TPOCHHE BEIeCTRa. WIHOT00bpasue https://m.edsoo.ru/00adbcb0
bu6mmoreka [IOK
13 XAMHHCCKHE PeaKLHH 0 1 https://m.edsoo.ru/00adbch0
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 M 6 1
CTaLIbl https://m.edsoo.ru/00adbcb0
2.2 Hemeramis 9 1 1
CBs13b HEOPraHUYECKUX U OPTaHUYECKHIX bubmuoreka [JOK
2.3 2
BEILECTB https://m.edsoo.ru/00adbcb0
Hroro no paszneny 17
Paznen 3. Xumusi v :KU3Hb
3.1 XUMUS U )KU3Hb 4



https://m.edsoo.ru/00adbcb0
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

bu6mmoreka [{OK
https://m.edsoo.ru/00adbcb0



https://m.edsoo.ru/00adbcb0

IHOYPOYHOE IIVIAHUPOBAHHUE
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10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne m/m Tema ypoka Konrtpoabubie | IlpakTuueckue HppoEkic
Bcero o0pa3oBaTejibHbIE
padoThl padoTsbI pecypest
[IpeameT opraHn4eckoi XUMHH, €€
1 BO3HUMKHOBEHHE, Pa3BUTHE U 3HAYECHUE 1 bubnuoreka [JOK
KonTtponsHas pabota no pasaeny https://m.edsoo.ru/00adbch0
«YTI€eBO10POabD)
Teopust cTpoeHUsI OpraHUYECKUX
coenqunennit A. M. byrieposa, eé bubmuoteka [JOK
2 1 0,5
OCHOBHBI€ MMOJI0KeHUsA. CTapToBas https://m.edsoo.ru/00adbcb0
JUArHOCTHKA
[Ipencraienue o Kiaccuuxanuu
3 oprann4eckux BemiecTB. Homenknarypa 1 bubnuorexa [JOK
(cucremaTuyeckas) U TPUBUATIbHBIC https://m.edsoo.ru/00adbcb0
Ha3BaHUs OPTaHMYECKUX BEILIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 bubnuoreka [JOK
TOMOJIOTUYECKUH PsiJT https://m.edsoo.ru/00adbcb0
5 Mertan u 3TaH — npocTeuIme 1 bubnunoreka [JOK
MpPEJICTABUTEIN aJIKAaHOB https://m.edsoo.ru/00adbcb0
. . bu6mmoreka [JOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 httos://m.edsoo.ru/00adbcbO
7 OTUJEH U NPONWIEH — MpOoCTENIINe 1 Bubmmorexa LIOK
https://m.edsoo.ru/00adbch0



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
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IpeACTAaBUTCIIN aJIKCHOB

[Ipaktuyeckas padora Ne 1. «[lomryuenne

bu6mmoreka [{OK

8
JTUJIEHA U U3YYEHHUE €r0 CBOMCTB https://m.edsoo.ru/00adbch0
Anxanuensl. byraguen-1,3 u
9 MeTI/IJI:6 a I/IGI}-I: lﬂ3 [Mosryaenune brbmmorexa [OK
yrat a i https://m.edsoo.ru/00adbch0
CUHTETHUYECKOTO KaydyKa ¥ PEe3HHBI
AJKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMS,
10 TOMOJIOTHYECKHUH Psl. ALICTHIICH — bubmorexa HOK
PHHCHIEHI DA https://m.edsoo.ru/00adbch0
MPOCTEHIIIHMIA MTPEICTABUTENh AJTKHHOB
11 Brruncnenus mo ypaBHEHHIO XUMHYECKOM bubnuoreka [JOK
peakuuu https://m.edsoo.ru/00adbcb0
12 Apenbl: 6eH30J1 U TOJTyoJ. TOKCHYHOCTD bubnuoreka [JOK
apeHoB https://m.edsoo.ru/00adbcb0
13 I'eneTnueckas cBs3b yrieBOJA0POIOB, bubnuorexa [JOK
MPUHAJICKAIIMNX K Pa3IMYHbIM KJ1accam https://m.edsoo.ru/00adbch0
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB!
14 1} pI/I po HHBIﬁ ra3 v 1of I}{I;e Heg)TzHi[Ie bubmorexa HOK
PHpOA It . https://m.edsoo.ru/00adbch0
rasbl, He()Th U MPOJIYKTHI €€ mepepaboTKu
[IpupoaHbIe ICTOYHUKH YTIEBOAOPOIOB:
15 1| pI/I po ﬂHLIfI ra3 v 1of Iﬁle Hetzil)TzHi[Ie bubmorexa HOK
PHpOA It R https://m.edsoo.ru/00adbch0
ra3bl, He)Th U IPOAYKTHI €€ epepaboTKu
bubmuoreka [JOK
16 YriaeBo10po/ibl
HOPOA https://m.edsoo.ru/00adbcb0
17 [IpenenpHBIE OTHOATOMHBIE CIIUPTHI: bubnunoreka [JOK
METaHOJ U 3Ta”oJI. BonopoaHas cBs3b https://m.edsoo.ru/00adbcb0
18 MHoOT0aTOMHBIE CIUPTHI: ITUIICHTIIUKOIb U bubnunoreka [JOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
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TIMLEPUH https://m.edsoo.ru/00adbch0
19 ®deHoJI: CTPOEHUE MOJIEKYITbI, (PU3NYECKUE bubnuotexa [JOK
U XMMHUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adbch0
20 Anprieruibl: GopMaIbaeTua U bubnuotexa [JOK
areragbIerua. AeToH https://m.edsoo.ru/00adbcb0
21 OnHOOCHOBHBIE TIpE/IeNbHBIE KAPOOHOBEIE bubnuotexa [JOK
KHCJIOTBI: MypaBbHHAsI U YKCYCHAas https://m.edsoo.ru/00adbch0
29 [IpakTueckas padota Ne 2. «CBoiicTBa bubnuoreka [JOK
pacTBOpa YKCYCHOM KHCJIOTBI» https://m.edsoo.ru/00adbcb0
CreaprHOBas M OJICMHOBAS KUCIIOTHI, KaK
23 MIPEJICTAaBUTEITH BBICIIHX KapOOHOBBIX Bubamorexa [JOK
et P https://m.edsoo.ru/00adbch0
KHCIIOT
24 MpbLta Kak COJIM BBICIIUX KapOOHOBBIX bubnuoreka [IOK
KHCJIOT, HX MOJOIIIEE JICHCTBHE https://m.edsoo.ru/00adbcb0
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE
25 KapOOHOBBIX KHCIIOT. [ HIPOIIN3 CIIOKHBIX bubmorexa HOK
P P https://m.edsoo.ru/00adbch0
a¢upoB
26 Kupbl: ruiposin3, npuMeHeHue, bubnuorexa [JOK
OuroJIOTHYECKasi POJIb )KUPOB https://m.edsoo.ru/00adbcb0
VYrneBopl: cocTas, Kiaccuukarus.
27 BaxcHeI;mI/Ie npe CTaBI/ITeJ'I(fI' FJIII_IOKO33. bubmmorexa [JOK
pedl ' ’ https://m.edsoo.ru/00adbch0
bpykTo3a, caxaposa
)8 Kpaxman u nemntonosa kak NpupoHbIe bubnunoreka [JOK
MIOJIMMEPBI https://m.edsoo.ru/00adbcb0
29 WToroBsiii KOHTPOJIb 1O Pa3AEILy bubnunoreka [JOK

«KI/ICHOpOI[COI[Cp)KaH_II/IC OpTraHU4YCCKUC

https://m.edsoo.ru/00adbcb0
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COCITMHEHUSD)
bu6mmoreka [{OK
30 Am : 1
HIHBE: METHIAMIH 1 Attt https://m.edsoo.ru/00adbch0
AMUHOKHUCIIOTHI KaK aM(pOTEpPHBIC
31 OpPraHWYECKUE COCTUHEHUS, HX 1 bubmorexa HOK
p ’ https://m.edsoo.ru/00adbch0
Ounosiornueckoe 3HaueHue. [lenTumpt
32 benku xak npupoaHbIe 1 bubnuorexa [JOK
BBICOKOMOJIEKYJISIPHBIE COETMHEHHUS https://m.edsoo.ru/00adbch0
33 OcCHOBHBIE TIOHATHUST XUMHUH 1 bubnuorexa [JOK
BBICOKOMOJIEKYJIIPHBIX COCMHEHUN https://m.edsoo.ru/00adbch0
OCHOBHBIE METOJIBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN 1 Bubamorexa [IOK
YLD A ’ https://m.edsoo.ru/00adbch0
[TnacTmacchl, kKaydykH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1,5



https://m.edsoo.ru/00adbcb0
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11 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
w/n Tema ypoka Beero Konrpoasubie | IlpakTuueckue oBpazoBaTEBHbIC
padoThI padoTsl pecypest

1 XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS 1 bubnuotexa [JOK
KOH(uUTyparus aToMoB https://m.edsoo.ru/00adbch0
[Tepuonnueckuii 3akoH u [lepuoanueckas

5 cucTeMa XUMMHYeCcKuX 3yemenToB JI. W. 1 bu6moreka [IOK
MenneneeBa, UX CBSI3b C COBPEMEHHOM https://m.edsoo.ru/00adbcb0
TEOpHUEH CTPOCHHS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX JJIEMEHTOB U UX COEMHEHUH 1O

3 rpyIaM U nepuojaM. 3HauYeHUe 1 bubnuoreka [JOK
MEPUOIMYECKOTO 3aKOHA U CUCTEMBI https://m.edsoo.ru/00adbcb0
xuMuueckux 3aemenToB .M. Meneneena B
Pa3BUTUHU HAyKU
Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€

4 BH/JIBI; MEXaHU3Mbl 00pa30BaHMS 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adbcb0

KOBAJICHTHOM CBsi3u. BonopoaHas cBs3b
BasieHTHOCTB. DIIEKTPOOTPULIATETBHOCTD.

5 Crenenb okucneHus. Bemecrna 1 bubmuoreka [JOK
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO https://m.edsoo.ru/00adbch0
CTPOEHHUS

5 [lonaTHe 0 AUCHIEPCHBIX CUCTEMAX. 1 bubnmoreka [JOK
HcTrHHBIE U KOJUIOUIHBIE PACTBOPBI. https://m.edsoo.ru/00adbch0



https://m.edsoo.ru/00adbcb0
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MaccoBasi 107151 BEIIECTBa B pacTBOpPE

Knaccugukanus 1 HOMEHKIATypa
HEOpraHWYECKUX coeMHeHni. [ eneTnueckas

bu6mmoreka [{OK

;
CBSI3b HEOPraHWYECKHUX BEILECTB, Pa3INYHBIX https://m.edsoo.ru/00adbch0
KJIaCCOB
Knaccudukanus XuMuueckux peaxkiuii B
HEOPraHUYECKOW M OPraHNYECKON XHUMUHU.
8 3aKOH COXpaHEHHS MACChI BEIISCTB; 3aKOH bubmorera [JOK
P ’ https://m.edsoo.ru/00adbcb0
COXPAaHCHHUS W TIPEBPAICHHS SHEPTUU TIPU
XUMHYCCKHAX PEaAKIIHIX
9 Ckopoctb peakiui. OOpaTrMble peakiuu. bubnuoreka [JOK
XUMHUYECKOE PaBHOBECHE https://m.edsoo.ru/00adbcb0
[Ipaktrueckas padota Ne 1. «Bnusiaue
10 a3JIMYHBIX (DAKTOPOB HA CKOPOCTH Bubmmorexa [IOK
p . p p https://m.edsoo.ru/00adbcb0
XUMUYECKON PEaKITum»
DnekTponuTHieckas aucconunanus. [lonstue
1 0 BoJIopoiHOM Tokasarene (PH) pacteopa. bubmuoreka [JOK
Peakiiun nonHoro oomeHna. ['maposms https://m.edsoo.ru/00adbcb0
OPraHUYECKUX M HEOPTaHUYCCKUX BEIICCTB
OKHCIIUTEITbHO-BOCCTAHOBUTEIHHBIC
12 eaxuuu. [loastre 00 3ekTposmse Eubmorexa HOK
P ' pu https://m.edsoo.ru/00adbch0
pacIIaBoOB U PaCTBOPOB COJICH
13 TeopeTnueckrie OCHOBBI XUMHH bubmorexa HOK
P https://m.edsoo.ru/00adbcb0
Mertanisl, ux noyoxkenue B [lepuoanueckoit
bu6mmoreka [JOK
14 CUCTEME XMMHUYECKUX 31eMeHToB /1. M.

MenzeneeBa 1 0COOEHHOCTU CTPOCHUS

https://m.edsoo.ru/00adbcb0
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aTomoB. O0mMe pU3NIECKIe CBOKNCTBA
METaJIOB

CrinaBel METALIOB. DJIEKTPOXUMUYECKUH P

bu6mmoreka [{OK

15
HaIpsHKEHUH METaJUIOB https://m.edsoo.ru/00adbch0
XUMHYeCKHE CBOMCTBA BaXKHEUTIINX
16 METaJUUIOB (HATpUH, KaTui, Kaabllui, MarHui bubnmorexa LHOK
N pHI, . ’ ’ https://m.edso0.ru/00adbch0
ATIOMUHHI) U UX COCTMHEHUM
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX bu6moreka [IOK
COeqUHEHNN https://m.edsoo.ru/00adbcb0
18 XuMHYeCcKre CBOMCTBA IIMHKA, JKeJie3a U UX bu6mmoreka [IOK
COeqUHEHNN https://m.edsoo.ru/00adbcb0
[Tpaktrueckas padota Ne 2. "Pemenue
19 JSKCIIEPUMEHTAIBHBIX 3a71a4 10 TEME bubmmorexa LOK
P " https://m.edsoo.ru/00adbch0
«MeTaisn)
Hemerannel, UX mojaoxeHUE B
20 [Tepuoanueckoit cucreMe XMMUYECKUX bu6mmoreka [JOK
anemenToB JI. . MenaeneeBa u https://m.edsoo.ru/00adbcb0
0COOEHHOCTH CTPOCHHUS aTOMOB
dusnyeckue cBOMCTBA HEMETAIIOB.
21 AtoTponisl HEMETaUIoB (Ha IpUMeEpe bubmmorexa [JOK
p p p https://m.edsoo.ru/00adbch0
KHCTIopo/a, cepsl, pocdopa u yriuepoaa)
99 XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX bu6mmoreka [JOK
COeIUHEHUU https://m.edsoo.ru/00adbcb0
23 XuMHYecKue CBOMCTBa a30Ta, pochopa u ux bubnmoreka [JOK
COeIUHEHUU https://m.edsoo.ru/00adbcb0
24 XHUMHUYECKUE CBOMCTBA YIJIEpOaa, KPEMHUA U bubnuorexa [IOK
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HUX COeIUHEHUN

https://m.edsoo.ru/00adbcb0

[IpumeHeHne BaXXHENIINX HEMETAIUIOB U UX

bu6mmoreka [{OK

25 .
COCVMHEHU N https://m.edsoo.ru/00adbch0
O06o01IeHne 1 cucTeMaTru3anus 3HaHU| 110
26 teme «Hemeramnsly. BeruncieHus mno bubmmoreka [{OK
YpPaBHEHUSM XUMUYECKUX PEAKIUN U https://m.edsoo.ru/00adbch0
TEPMOXHUMHUYECKUE PACUETHI
[IpakTueckas padota Ne 3. «Pemienue
27 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME Bubamorexa [JOK
" P " https://m.edsoo.ru/00adbch0
Hemeranns"»
28 HroroBslii KOHTPOJIb «MeTaib» U bubnuoreka [JOK
«HemeTramnnbi» https://m.edsoo.ru/00adbcb0
29 Heoprannueckue u opraHu4ecKre KUCIOTHI. bubnuoreka [IOK
Heoprannueckue u opraHn4eckre OCHOBAHUS https://m.edsoo.ru/00adbcb0
AmboTepHbIe HEOpraHU4YeCKHUe U
30 Ooprannveckue coeanHeHus. [ enernyeckas bubnuorexa [JOK
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX https://m.edsoo.ru/00adbcb0
BEIECTB
Ponp xumun B oGecrieueHuu 3KOJIOTHUECKOH,
31 SHEPTreTUYECKON U MUIIEBON 0€30TIaCHOCTH bubmmorexa [JOK
P B ’ https://m.edsoo.ru/00adbch0
Pa3BUTUU MEHUIIHHbI
IIpencrasnenus 00 OOMMUX HAYYHBIX
32 1} pI/IHI_[I/Il'[aX i§ OMBIHJJ'ICHHOFO}II:E)J'I eHUs bubmmorexa [JOK
p N P ya https://m.edsoo.ru/00adbch0
BOKHEMILIKX BEUIECTB
bu6mmoreka [JOK
33 UYenosek B MUpE BEUIECTB U MAaTEPUAIIOB

https://m.edsoo.ru/00adbcb0
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34

XHMHMS U 310pOBbE YEIIOBEKA

bu6mmoreka [{OK
https://m.edsoo.ru/00adbcb0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/00adbcb0

39

YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VYEHUKA

» Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I'., AkimonepHoe o6mecTBo «M31aTenscTBo
«IIpocsemenne»
Xumus, 11 xknace/ Pymzutuc I'.E., ®enpaman @.I'., Akuroneprnoe o0miectBo «M3aarenbeTBo

«IIpocsemenuey

METO/IUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Junaktuyeckuii matepuan o xumun. 10-11kmacc. Pageuxuit u ap.
3agaunuk nmo xumuu. 10 kimacc - Ky3uenosa H.B., Jleskun A.H.

3amaunuk no xumun. 11 kimace - Kyznenosa H.B., JIekun A.H.

HUDPPOBBIE OPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://Ibz.ru/metodist/iumk/chemistry/e-r.php
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

https://resh.edu.ru/

https://interneturok.ru/?utm_source=yandex utm_medium=cpcutm_campaign=45730940
utm_content=4569289135 utm_term=unpoypox%20ypoku yclid=16524460637287874559
https://foxford.ru/

https://myschool.edu.ru/



40



		2024-08-28T09:29:18+0300
	Бянкина Светлана Феоктистовна




