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MHOSACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTeNbHONW MPOrpaMMbl CpPEIHEro o0miero oOpa3oBaHUs
(®OIT  COO), npencrapneHHeix B dDegepalbHOM  rOCYJapCTBEHHOM
obOpazoBatenbHoM ctranaapre COO, c¢ yuérom Konnenuuu mnpenogaBaHust
yueOHOro mpeamera «XuMHUs» B o0Opa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanuy, peamu3yIOLIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToNIO)keHU «CTpaTterud pas3BuTUsi BocnuTanus B Poccuiickoit
Oenepauun Ha niepuon 1o 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHUSI O0Y4YaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYeCcKoe oOpa3oBaHue, oJry4aeMoe BBIMTYCKHUKaMHU
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHIYKUT 3aBEpIIAIONIMM OSTalloOM pealu3aliu  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOro 00pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0pPOBBI0O M TpUpPOJHOW cpene. Peamusyercs xumuueckoe o00pa3oBaHUE
00yJarouMxcs Ha YpOBHE CpeIHEro o0Iiero oopa3oBaHus CPeACTBAMU Yy4eOHOTO
npeaMera «XuMUus», COJAEpKAaHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
MporpaMMe 1O XUMUU C Y4E€TOM CHeuuPuKA HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWW TPUPOJBI U B MATEPHUAIBbHON XU3HU OOINECTBAa, a TaKXKe C Y4ETOM
o0mMX 1eneil M MPUHIMIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AINH, B CO3JaHUM HOBOW 0a3bl MaTepHAIIBHOW KYJIBTYPHI.
Ona BHOCHT CBOH BKJIaJ B (POPMHUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBIIUICHHSI,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHHM Ha OCHOBE IOHHMAaHHUS



BEIIECTBEHHOI'0 COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla M JKM3HU Kaxaoro wieHa oOmiectBa. COBpeMEHHass XUMHUS KakK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HA Ha pEIICHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEISIMH W TMPUHIIUIAMU CPEIHEr0 OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEIUIHOIO BKJIIOUYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOm@as W HEOpPraHWdecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUHW M0 HEOPTAHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHUH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUN MPU HU3YyYECHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PAaCCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIMX MOHSITHH, 3aKOHOB ¥ TEOPUI XUMUH.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOr0 TIOJIXO/la K M3YyYCHHIO YydeOHOTrO MaTepuaia u O0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpeACTaBIeHud O cTpoeHuu BemecTB. CBeneHus 00 U3y4aeMblXx B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB JO CIOXKHBIX OUOJIOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHnyeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XMMHUYECKON CBSI3H, KIAaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLIHH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOpPETHUYECKU MaTepuan ¢ (AaKTOJIOTMYECKHE CBEJAEHUS O BElIeCTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» OOy4YaromuMMCsl TMPEJOCTaBIsSETCS] BO3MOXKHOCTh OCO3HATh 3HAUYCHUE



MEPUOJNYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJOTMYECKUX MO3UIIUH,
riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHSAIOMIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXXHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NMPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MpOTeKaHus jJomnojHsercs B Kypcax 10 m 11 kmaccos
AIIEMEHTAMHM COJAEpPKaHUS, UMEIOIIUMU KYJIbTYpPOJIOTMUYECKUI M TMPUKIATHOU
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENBHOW M MPAKTUUYECKOU
JEeSTEIBbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIMTAaHUIO YBaXEHUS K Mpoleccy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiemMax, CBA3AaHHBIX C XUMHEH, KPUTUYECKHM OCMBICIMBATh MH(MOpMALUIO U
OPUMEHSATh €€ MJis TONOJHEHUS 3HAHWM, pEeHIeHUs WHTEIUICKTYaIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npenMera  «XUMHUS»  JTaHHOTO  yYPOBHS ~ M3y4Y€HUS  OPUEHTUPOBAHO  HA
dopMupoBaHue y 00Yy4aroOlIMXCS MUPOBO33PEHYECKON OCHOBBI JI MOHUMaHUS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTh MPUPOAHBIX SABJICHUN MYyTEM SKCIHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEYMM MeEXAy HOBBIMH (aKTaMH U TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMUX 0a30Boe 3HAUYEHUE IS
pa3MYHBIX BHUJOB JESATENBHOCTU: peHIeHUs NpobiieM, IOWUCKA, aHajau3a Hu
00paboTku nHGOpMAIIHH, HEOOXOIUMBIX JJIsI PUOOPETEHNUS OIbITa TPAKTUIECKOM
U HCCIIEN0BATEIbCKON AESATEIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIETr0 00pa3oBaHUs, IPU ONpPEACTICHUH
COJIEpKATEJIbHOM XapaKTEPUCTUKM LEJed HU3y4YeHMs MpeaMeTa HalpaBJICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JEeSATENbHOCTH YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C



METOJIMYECKOM TOUKHM 3PEHMS] TaKOM MOAXOJ K OMNPENEICHHUI0 Lelell M3yuyeHHUs
MpPEeIMETA SBIISIETCS BIIOJHE ONPAaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH W3YYEHHs IpeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaKHEHIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKiui, HEOOXOAUMBIX Il MTPUOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUMH,
UMEIOIINX MECTO B IIPUPOJIE, B MPAKTUUECKON 1 MTOBCEIHEBHOM KU3HH;

® pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepxkarelibHas XapaKTepUCTHKA LIEJEH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUKM B OOJbIIEH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAEpKaHus OOy4eHHs, OpPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIONIETO HE
HA0OpOM 3HaHUMU, a (YHKIIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS WX B PEabHON KU3HU
JUTSL pEeUICHUS TPAKTUUYECKUX 3a1a4.

B cBf3u ¢ 9TUM mnpu U3YYEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEe
3HauYEHWE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azganTanys oOy4yarIIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis Pa3JIUYHBIX BHUOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe IS OLEHKH C MO3UIUH



HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEUIECTB M XUMUYECKHX
MIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOAHYIO CPELY;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUaOIUXCs: CIIOCOOHOCTH CaMOCTOSTENLHO NPUOOPETaTh HOBBIE
3HAHMS IO XUMHH B COOTBETCTBUU C )KM3HEHHBIMHU NOTPEOHOCTSIMU, UCTIONB30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIsl MOMCKA U aHaju3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(DOPMALIUU XUMHYECKOTO COJIEP KAHMUS;

(opMHpOBaHUE U pa3BUTHE Y OOYUAIOMIMXCS ACCOLIMATUBHOIO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEACHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIMTaHWE Yy oOOydalmuxcs yOeKIEHHOCTM B T'yMaHHCTHYECKOU
HAIPaBJICHHOCTH XHWMHH, €€ BaXKHOM pOJIM B PELICHUU TIO0OANBHBIX NpoOsieM
PaIMOHANILHOTO MPUPOIONOJIb30BAHUS, OTOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOTO PABHOBECHUS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOIro
OTHOIICHHUS] K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKkKe MNPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJI1 TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYaITUsX, CBI3aHHBIX C XUMUYCCKUMHU SBIICHUSIMU.

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

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero odpazoBaHus, coctapiseT 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHHT

[Ipenmer opraHnyecKkor XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MAaTepuanoB. Teopus CTPOCHHUS OpPraHMYEeCKUX
coenunenuii A. M. bytnepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBS3b B
OpraHUYECKUX COCUHEHUSX — OJIMHAPHBIE U KpaTHbIE CBS3U.

[IpencraBienue o kinaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTHYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaXXHEHIINX MpeICTaBUTENIeH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOJAbl HM3YYECHHS BEIIECTB M WX IMPEBpalllCHH:
O3HAaKOMJICHME C O00pa3laMu OpraHWYeCKHMX BEIIECTB M MaTepuajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALIEHUI0 OPraHUYECKUX BEIECTB
IIpU HarpeBaHuu (TU1aBlieHUEe, 00YTIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIINE TPEACTABUTENIN aJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOJYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAl. DTUIEH U MPONUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3NYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

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

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psll. ALETUIIEH
— MPOCTEMIINK NPEICTABUTEIb AJKHHOB: COCTaB, CTPOCHHE, (U3MYECKUE WU
XUMUYECKHE CBOMCTBA (peaklM TUJIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTalUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NPUMEHEHHue. Tomnyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu



2aN02eHUPOBAHUS U HUMPOBAHUS), NOAYYeHue u npumeHnenue. TOKCUUHOCTD
apeHOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOpPOAOB. lIpupomHbiii ra3 U IONYTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4eckui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJyYEHHE ITUIICHA

Y U3y4YE€HUE €r0 CBOUCTB.

PacuétHrie 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepxkammue opranndeckKue coeJHHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTHI. MeETaHON MW 3TAHOJN: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEaklMu C aKTHUBHBIMH MeETalIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOOHBIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIA U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroatoMHble  CHHUPTHI. JTWUJIECHIVIMKOJAb W  TJUILEPUH: CTPOECHHUE,
duznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE chUpThI). JleiicTBue Ha
opraHu3M 4yenoeka. [[puMeHeHue rniepruHa U STUIICHIJINKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpneruasl U kemowvl. Dopmanpaerui, auneTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKkLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAUECTBEHHBIE PEAKLMH ), IOJyUYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (U3MUYECKHEe U XMMUYECKHEe CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(UKaIim), ToJTydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAs KUCJOTHl KaK MPEICTABUTETN BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

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



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

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HEe0NI03bl.  Pu3nyeckue W XMMUYECKHE CBOMCTBAa Kpaxmaina (TUIpOJM3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

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

PacuétHrie 3agaun.

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

A3zoTconepxkaliye OpraHuuecKiue COCIMHEHHUS.

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

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOpUYHAs M TpPETUYHAsl CTPyKTypa OeikoB. XUMHUECKHE CBOHCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

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

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

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

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

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXXnpeaMETHBIX CBSA3€H IPU U3YYCHUHU OPTaHUYECKON XUMUHU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DAKT, runoresa,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
DPHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHHME
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

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

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOIMAEMBbIE, TOTIIMBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOHPUTYpAIUs aTOMOB.

[lepuonnueckuit 3akoH U Ilepronnueckas cucreMa XMMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MEepUOANYECKOr0 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XHUMHYECKUX SJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHnasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPULIATEIBHOCTD.
Crenenb okuciienusi. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCHUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

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

Knaccuduxanus HEOPraHUYECKUX COEJIMHEHU M. Homenxkmnartypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U NIPEBPAILCHUS SHEPTUM TPU XUMUUYECKUX PEAKIIUSX.

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

OnekTponuTnyeckas aucconuanus. CunbHbIE U ciabblie aneKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taomui «llepuonauueckas cucrema XumMudeckux snementon [I. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEaKIMd HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXUMHYECKHUE PACUEThl, PACUYETHI C HMCIIOJIb30BAHUEM MOHATHS «MacCOoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOJIa, cephl, hochopa u yriaepoa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxxenne meramnoB B llepuoanyeckon cucteMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPUM, KaJlUid, KaJIbIIHM,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

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

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTamibl U CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

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

XuMHA U )KU3Hb

Ponp xumun B o0ecrieueHUH HKOJOTHYECKOM, IHEPreTUUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

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

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBON XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHATUN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHNUE, SIBJICHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
HU3MEPEHHUS, CKOPOCTb.

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

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUAJIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VYJIBTATHI OCBOEHUMS ITPOI'PAMMEI 110 XUMHUU
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHcs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMEeTHbIM). HaydHo-MeTonuueckol OCHOBOWM  JJist
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHMS MpeaMera «XUMHUS» Ha YpPOBHE CpPEIHEro
oO1rero 00pa3oBaHusl BbIJICIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMMH [EJIOCTHOU
CUCTEME XMMUUYECKOr0 00pa30BaHMUs;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTMYECKOM KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUsS» JOCTUTAIOTCA B
€ANHCTBE YYE€OHONM M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUM C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPaXKJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBICHHS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHMS 00YYAIONTUMUCS CBOMX KOHCTHTYITMOHHBIX MPaB M 00S3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W MO3HABATEIbHBIX 3aJ]lay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

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

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

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

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHNUS;

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

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME IOCIEICTBUM 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

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

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCICACTBUNA U HEMPHUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

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

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHUUM NPaKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



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

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYI0BOU JIEITEIIbHOCTH;

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

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH WCIOJb30BaHUS JIOCTWXKCHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUIN U MPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIHOCOOHOCTM W YMEHHMS AaKTUBHO TMPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUHU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LETOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOECIEYCHUH YCIOBUN
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHaJdu3a U OOBSCHEHUs SBJICHUN OKPY’KAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

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

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO mpeamera «XuMHUs» Ha
YPOBHE CpeIHET0 00111ero 00pa3oBaHus BKIIIOYAOT:

3HAYUMBbIE IS dbopmupoBaHUs MHUPOBO33PECHUS oOyyJaromuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAYyYHbIE MOHSATUS, OTPAXKAIOIIHE
IIEJJOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHeIU(PUKY METOJI0B ITO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUS, SIBJIICHUE,
poliecc, CUCcTeMa, HaydHbId (pakT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIeAOBaHNE, HAOIIOICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJIbHbIE Y4eOHBbIC NeHCTBUS (ITO3HABATEJIbHBIC, KOMMYHHUKATHBHBIC,
PETYISATUBHBIC), o0OecreunBaromue dbopmupoBaHue (G yHKIIMOHATBLHON
IPAMOTHOCTH U COIMAJIBHOM KOMIIETEHIIMHM O0YJaIOIUXCS;

CIIOCOOHOCTD o0ydJaromuxcs HCII0JIb30BaTh OCBOCHHEIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M YHUBEpCAJbHBIC ydeOHBbIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeTtanpeaMeTHbie Ppe3yiabTaThl OTPakalOT OBIAJACHUE YHHUBEPCATIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMo3HaBaTeJIbHbIMHU
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJHW3HWpPOBaTh  MpOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh IENH JEATEeIbHOCTH, 3aJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJbTAThI ICATEIBHOCTH C TMTOCTABJICHHBIMU LIEJISIMU;



WCMOJIb30BaTh MPU OCBOCHUW 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIJICJIATh XAPAKTEPHBIC NMPU3HAKHU TMOHSITUA U YCTAHABIMBATH MX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAacCU(PUKAIIMU BEIIECTB MU
XUMHUYECKUX PEaKIUM;

YCTaHABIWBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pACCYXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBISABIISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B paccMaTPUBAEMBIX
SBJICHUAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUecKas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABAaTEIbHBIX M TMPAKTHYCCKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJAJETh OCHOBAaMH METOJOB HAYyYHOI'O IMO3HAHUS BEIIECTB U XMUMHUYECKHUX
peaKiuu;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIh30BATh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUMN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHHWS M TMPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3yibTaT, (OpPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yIbTaTOB HCCIICTOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUYET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY
IIOMCKY METOJOB pELICHUS NPAKTUYECKUX 3a7ay, I[PUMEHCHUIO Pa3IMYHbIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKAaHHUS, CIPAaBOYHBIE [OCOOUS,
pecypcel MlHTepHETa), aHATM3UPOBaTh WH()OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MPEICTABIECHNUS], KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh 151
HENPOTUBOPEYNBOCTb;



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

MpuoOpeTaTh OMNbBIT HCMHOAB30BaHUA HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW uWHOOpMalMel: MNPUMEHSATh MEXNpeaAMeTHbIe ((du3nyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€E JUajaora u/uin
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHHUKAMHM TIPH BHITIOJIHCHUHU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071e 00CyXIeHHsI 1 OOMEHa MHEHHUSIMH.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjaracMblii  aJlfOpUTM JCHCTBUMA TIpHU
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpAXKAIOT:



c(hOpMUPOBAHHOCTb  NPEACTABICHUM O XUMHUYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMUM B TIO3HAHUM SIBIICHUUN
npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOMN
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATaOIMINE TMOHATUS (XUMHUUYECKUU DJIEMEHT, aToM, JJICKTPOHHAs
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi Gopmyina (pa3BépHyTas U COKpallE€HHAs), MOJb, MOJISpHas
Macca, MOJSIpHBIM 00BEM, YIJIEpOAHBIM CKelleT, (yHKIMOHANIbHAS TpYIINa,
pajuKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUYECKUN DS, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHUCJIOPOJ W a30TCOJAEPKAIlUe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TCOPUU U 3aKOHBI (TECOpUS CTPOCHUS
oprannuyeckux BemiectB A. M. BytnepoBa, 3ak0oH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUs TMPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONOTrMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0e30MacHOM HCIIOJIb30BAaHUU BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
IPaKTUYECKOU eI TENbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUU BBISBISITh XapaKTEpHbIE MPU3HAKU TMOHATHIA,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILIECHUN OPraHUYECKUX COECITUHEHNI;

c(hOpPMHPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOW, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIHid,
U3rOTaBIMBATh MOJEIU MOJEKYJ OpPraHMYECKHUX BEIIECTB JIsl WILTIOCTPAlUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEHIECTB IO UX COCTaByY U CTPOEHUIO K OINpeIeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJIAPHBIE COEIMHEHMS), JaBaTh KM Ha3BaHUS 10
cuctematnaeckoir Homenkiarype (IUPAC), a Takke TpHUBOIUTH TPUBUAILHBIC
Ha3BaHUsI OTMAEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, NPOIMWICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EeHon, (popmanbIerus, ameTanbIeTu]l, MypaBbHUHAsS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€ApPUHOBAsI KUCIIOTA, IIH0K03a,
bpyKTO3a, Kpaxmar, MeJTi0a03a, TIUIHH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XHUMHUYECKOW CBSI3M B
OpPraHUYECKUX COCIMHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOMCTBA THUIHUYHBIX MPEACTABUTENCH pPa3IUUYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
IIIMLEPUH, (EHOJI, alleTalbJeruj, MypaBbUHas M YKCyCHasi KHUCIOTBI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XHUMHUYCCKUX PEAKIUUA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Colpbsi  (He(Tb, NPHUPOAHBIA Tra3, Yroyb), CHOCOOBI HX MepepabOTKU H
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCICHHS 110 XUMHUYCCKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakiuu 10 W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HaOJII0JEHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
MOCYJIOH W Ja00paTOpHBIM 00OpYyJOBaHHEM, a TaK)Ke IpaBWiia OOpalieHUs ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OpPraHHYeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHMA COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHdopmanuu, UHTepHET U Opyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha HUBbIE OPraHU3Mbl OMNPEIEIEHHBIX OPTraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHHUS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHMsI Kypca «OOmmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUHU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHU S TPAKTUUSCKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAaHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M NPHUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOINE TOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJSAPHBIH OOBEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMUECKAs pelIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAS] JIUCCOLMALINSA, OKHUCIWUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMyi, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON auccorumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI W MPEBPAIICHUS YHEPTUHU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE IMOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTMYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MacCHOM HCIOJb30BAHMU BAXKHEHIITNX HEOPTaHUUECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCHIbIA ra3, aMMHaK, Tami€Has
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAasi, MOHHAs, METaJNIMYECKasi, BOJOPOJIHAS) B COCIMHEHUAX, TUI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpENeIEHHOMY Kiaccy/rpymre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U AEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBICHUTEIIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
DJIIEKTPOHHBIE opoutaimn, «QHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

chOpMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBaTH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHs KJIacCU(DULIMPOBATH XMMHUYECKHE PEaKIUU I10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMi HOHHOIO OOMEHA, YUYUThIBAs
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOMIME B BOJHBIX PACTBOPAaX HEOPTAaHMYECCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIICHHOTO TMOJYYCHHS CEPHOW KHUCIIOTBHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
MOHSITHSI «MaccoBasi JIOJISI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Tra3oB
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMyi Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacChl
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHIUKATOpa, BIUSHUE PA3IUYHBIX (AaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIEHUH C BEIIeCTBAMU U JJA0OPAaTOPHBIM 000pYAOBaHHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TONIYy4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEICTBA MAaCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXalolleld MPUPOIHON Cpelbl, OCO3HABATh
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMUXCsl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Konrpoiabubie | IlpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTeibHbIEe pecypchl
padoTsbI padoThI
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
[Ipeamer opraHn4ecKoON XUMHH. https://academy-

1.1 Teopust cTpoeHUsT OPTaHUIECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenuHenuit A. M. bytneposa Sele-4e24-ac02-efb16fa49f6a
Hroro mo pazueny 3
Paspnen 2. Yriesogopoabl

IIpenenbHBIE YTIEBOAOPOIB — https://academy-

2.1 pedl a HOPOA 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATKATET ec23-473¢-h3d7-ed82fcaddd02
HenpenenbHble yrieBo10poabl: https://academy-

2.2 P a POJRL 6 0 1 content.apkpro.ru/lesson/4038171e-
AIKCHDL, AJTKA/MCHDI, TKHIH 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApomaTHYEeCKHe YIIeBOI0POIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT
24 PHPOJHRIC HOTOTHHH 3 1 0 https://lesson.edu.ru/04/10
yIJEBOJIOPOIOB U UX MepepaboTka
Hroro no paszneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 3 0 0 htips.//academy-

content.apkpro.ru/lesson/5439c18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b6f-bf84-c04fad71694f

Anbnerunbl. KapOOHOBBIE KUCIIOTHI

https://academy-

3.2 C 7 content.apkpro.ru/lesson/8664h319-
TIOXKHEIE DA 0ba3-4945-b076-ch7ae5858b90
https://academy-
3.3 YrieBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyecKkue coeIMHeHUus
https://academy-
4.1 AwMuHbl. AMUHOKHCIIOTEL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201h73e
Hroro mo pazueny 3
Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHUS
5.1 [Tnactmaccel. Kayayku. Bomokna 2 https://lesson.edu.ru/04/10
Hroro mo pazgeny 2
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHBbIE
HaunmeHnoBanue pa3aeoB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenne atoMoB. [lepruoanyueckuii 3akoH
1.1 u [leproamueckas cucTeMa XUMUIECKHX 3 0 0 https://lesson.edu.ru/04/10
anemenToB J[. 1. Menaeneera
1.2 XUMHUYECKUE pPeaKIInU 6 1 1 https://lesson.edu.ru/04/10
C .M 0
1.3 TPOCHHE BeectBa. MHOroobpase 4 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Hroro mo pazgeny 13 https://lesson.edu.ru/04/10
Pa3znen 2. Heoprannueckasi xumusi
2.1 Meramist 6 0 https://lesson.edu.ru/04/10
2.2 Hemeramner 9 1 https://lesson.edu.ru/04/10
2.3 CBA3b HCOPrAHHUCCKHX 1 OPIAHHIECKIX 2 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Utoro mno pazneny 17 https://lesson.edu.ru/04/10
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Utoro mo pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoanyecTBO yacoB
Ne Mara DJIeKTpOHHbIe M poBbIe
Tema ypoka KonTpoabnsbie | IlpakTuueckue
n/m Bcero H3ydeHusi | odpa3oBaTeibHbIE pecypchl
padoThI padoTsbI
[IpenMeTr opraHUYeCKON XUMUH, https://academy-

1 e€ BOBHHUKHOBEHHUE, PA3BUTHUE U 1 0 0 04.09.23 content.apkpro.ru/lesson/a9f3d191-
3HAYCHHE 5ele-4e24-ac02-efb16fa49f6a
Teopm[ CTPOCHHU S OPraHNYCCKUX https://academy-

2 coenuaeHuit A. M. Byrneposga, 1 0 0 11.09. content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHBIC TTOJIOKCHHS ab0e-4¢59-9dcf-20517ae4b52¢e
[IpencraBnenue o
KJIaccu(UKaIuu OpraHnIeCcKuX
Bemect. Homenknarypa https://acadenmy-

3 1 0 0 18.09 content.apkpro.ru/lesson/726ee099-
(chcremaruieckas) n e1a9-410f-b8be-b4ch589aeadl
TPUBHUAJIbHBIC HA3BaHUS
OPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHHE https://acadenmy-

4 5 ’ 1 0 0 2.10 content.apkpro.ru/lesson/258ddc06-
TOMOJIOTHHCECKHMH PAL ec23-473c-b3d7-ed82fcaddd02
MertaH 1 3TaH — IpOCTeHIINe https://acadenmy-

5 1 0 0 9.10 content.apkpro.ru/lesson/258ddc06-
TPCACTABUTCI ATaron ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB M CTPOEHUE https://acadenmy-

6 N ’ 1 0 0 16.10 content.apkpro.ru/lesson/4038171e-
cpomncTBa 4158-4bd1-ae98-18dc1cfb9399

7 ITHICH 1 POTIHIICH — 1 0 0 23.10 https://lesson.edu.ru/04/10

HpOCTCfH.HPIC NpeACTaBUTCIIN



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

AJIKCHOB

[Ipaktuyeckas padora Ne 1.

https://academy-

8 «IlomyueHnne sTuneHa u 13.11 content.apkpro.ru/lesson/53cd2379-
HU3yYEHHUE Er0 CBOMCTB) 2345-43b1-9f67-7ebcdaf03ce0
Anxanuensl. byraguen-1,3 u

erunoyraauen-1,3. [Tonydenue

9 METITIDYTAAHER HYHCHH 20.11 https://lesson.edu.ru/04/10
CHHTETHYECKOTO KayuyKa u
pe3I/IHI)I
ANIKMHBI: COCTaB ¥ 0COOEHHOCTH
cTpoe OMOJIOTHUCCKHI .

10 TPOCHI, TOMOZ mli KI{H Az 27.11 https://lesson.edu.ru/04/10
AneTnneH — npocTenmmn
Hpe}ICTaBI/ITeJ'IB AJIKMHOB
BI)I‘-H/ICJ'IGHI/ISI 110 ABHCHUIO https://academv-

11 . P 4.12 content.apkpro.ru/lesson/7dada027-
XUMHHACCKOH peakiuu 8448-418f-b416-fhaledddabsd
ApeHbI: 6EH30IT U TOJTYOJ https://acadenmy-

12 Tp ] you. 11.12 content.apkpro.ru/lesson/d86d7d00-

OKCHHHOCTL apeHoB d5b4-491d-aded-c3dda19feefs
I'enernueckas CBS3b
e

13 YIIEBONOPOAOB, 18.12 https://lesson.edu.ru/04/10
MPUHAUICKAITUX K Pa3IMIHbIM
KJ1accam
[IpupoaHbIe HCTOYHUKH
YIJIEBOJOPOIOB: IPUPOIHBIN ra3

14 Y TIOMYTHBIE HEPTSIHBIE Ta3bl, 25.12 https://lesson.edu.ru/04/10
HEe(PTh U IPOJTYKTHI €€
nepepaboTKu
ITpupoaHbIe HCTOYHUKH

15 PHPOA 15.01.24 https://lesson.edu.ru/04/10

YIJI€BOIOPOJOB: IPUPOIHBIN ra3



https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

U TIOTYTHBIC HE(TSIHBIC T'a3bl,
He(PTHb U IPOJYKTHI €€
nepepadboTKu

KonTtponsHas pabora o

16 22.01 https://lesson.edu.ru/04/10
paszaeny «YTIeBOAOPOIbI»

[IpenenbHbIe OTHOATOMHBIE https://academy-

17 CIUPTBI: METAHOJ U 3TAHOJ. 29.01 content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBs3b 7440-4b6f-bf84-c04fad 716941
MHOroaTroMHbI€ CIIUPTHI: https://academy-

18 PTbE 05.02 content.apkpro.ru/lesson/461aa9c8-
JTHICHITHKOIE ¥ DIHLEPHL cOef-4827-a8e5-d12a0bedc826
@DEHOJ: CTPOEHUE MOJIEKYJIbI, https://academy-

19 (buznueckue 1 XuMu4ecKue 12.02 content.apkpro.ru/lesson/649883b8-
CBOMCTBA, TPUMEHEHHUE 7¢5f-4116-896e-10a2278b08f1

https://academy-
Anbpe : popmainpzie

20 BACTHJEL: § iM pACTHA T 19.02 content.apkpro.ru/lesson/8664b319-
AUCTATLACTHA. ALCTOH Oba3-4945-h076-ch7ae5858b90
OZIHOOCHOBHBIE MpPEICIbHBIE https://academy-

21 KapOOHOBBIE KUCJIOTHI: 26.02 content.apkpro.ru/lesson/b4feaa04-
MYpPaBbUHAs U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[IpakTrueckas padota Ne 2. https://academy-

22 «CBoiiCTBa pacTBOpPa yKCYCHOM 04.03 content.apkpro.ru/lesson/9834d408-
KHUCJIOThD) 386d-444a-8de3-7efba8h98cdb
CreapuHOBast U OJIEHHOBAs

23 KHCJIOTHI, KaK MPEJCTaBUTEITN 11.03 https://lesson.edu.ru/04/10
BBICHIMX KapOOHOBBIX KHCIIOT
Mp11a Kak COJIM BBICIIUX

24 KapOOHOBBIX KHCIIOT, UX 18.03 https://lesson.edu.ru/04/10

MoIoIIee AeHCTBUE



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Crnoxwuble 3(upbl Kak
MIPOU3BO/IHBIE KAPOOHOBBIX

https://academy-

25 r 01.04 content.apkpro.ru/lesson/71ac43f2-
KHEIIOT. & HIPOIIHS GHOMHRIX a004-4945-a0eb-1e59cd5f4d9f
3¢upoB
JKupsr: runposns, npuMeHeHue, https://academy-

26 5 08.04 content.apkpro.ru/lesson/71ac43f2-

HojoriHcckas polib KHpos a0d4-4945-a0eb-1e59cd5f4dof
VrneBoasl: cocTas,
kinaccudukanus. Baxuenmme https://academy-

27 .' 15.04 content.apkpro.ru/lesson/709ce43a-
TpEACTABUTC]IH: TIOKO34, deb6-4281-963b-01d26212d4d0
¢bpykTo3a, caxaposa
Kpaxman €JUII0JIO3a Ka

28 PaxMal i EILTI0JI03a KaK 22.04 https://lesson.edu.ru/04/10
IIPUPOTHBIE ITOJIUMEPBI
KonTtponsHas padoTa no

asze

29 pasiey 29.04 https://lesson.edu.ru/04/10
«Kucnopoacoaepxariine
OpPraHWYECKUE COCTUHCHHS

https://academy-
30 AMMHEBI: METUJIAMUH U aHUJINH 06305 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201h73e
AMUHOKUCIIOTHI KaK
aM(pOTepHbIC OPraHUYCCKUE https://academy-

31 p p 5 13.05 content.apkpro.ru/lesson/c2f2f3d7-
COCAMHCHUA, NX DHONOTHHCCKOC 43d1-4873-ace0-78eca6009628
3HayeHue. IlenTtuasl
benku kak nmpupoHbIe https://academy-

32 BBICOKOMOJIEKYJISIPHBIE 20.05 content.apkpro.ru/lesson/c2f2f3d7-
COEIMHEHUSI 43d1-4873-ace0-78eca6009628
O

33 CHOBHBIC TOTBITHA XHMIH 22.05 https://lesson.edu.ru/04/10

BBICOKOMOJICKYIIAPHBIX



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10

COEIMHEHUN

OcHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJIIPHBIX

34 . 1 00.00 https://lesson.edu.ru/04/10
coeauHeHui. IlmacTmacchl,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://lesson.edu.ru/04/10

11 KVIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl

XUMHYECKHUH DJIEMEHT. ATOM.

1 1 0 0 02.09.23 https://lesson.edu.ru/04/10
DneKTpoHHass KOHPUTypalusi aTOMOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMHYecKuXx dneMenTos 1. U.

2 A . 1 0 0 09.09 https://lesson.edu.ru/04/10
MenneneeBa, X CBsI3b C COBPEMEHHOM
TEOpHUEN CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHAYECKUX DJIEMEHTOB U UX
COE€IUHEHMH 10 TPYIIIAM U IIEPUOLAM.

3 pyn p 1 0 0 16.09 https://lesson.edu.ru/04/10
3HadYeHHE MEPUOJNIECCKOTO 3aKOHA U
CHUCTEMBI XUMHUYECKHUX 31eMeHTOB [[. 1.
MeHnpeneeBa B pa3BUTHH HAYKH
Crpoenue BelecTBa. XUMHUYECKas CBA3b,

4 e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1 0 0 23.09 https://lesson.edu.ru/04/10
KOBAJICHTHOH CBs3u. BomopoaHas cBs3b
BasleHTHOCTB. DJIEKTPOOTPUILIATEITLHOCTD.
Crenenn okucieHus. Beliectsa

5 1 0 0 30.09 https://lesson.edu.ru/04/10
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHHS
[lonsaTHEe 0 AMCHIEPCHBIX CHUCTEMAX.

6 VicTuHHBIE U KOJIJIOUTHBIE PACTBOPBI. 1 0 0 7.09 https://lesson.edu.ru/04/10

MaccoBas 1014 BellecTBa B pacTBOpC



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCMHEHUM.
I'enernyeckas cBsI3b HEOPraHUYECKUX
BEILECTB, PAa3JIUYHbIX KJIACCOB

142.10

https://lesson.edu.ru/04/10

Knaccugukamms XuMIHUECKUX peakuuii B
HEOPraHUYECKOU U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHMsI MacChl
BEILIECTB; 3aKOH COXPAHEHUs U
MIPEBPALICHUS SDHEPTUN TP XUMHUYECKHUX
peakumsx

21.10

https://lesson.edu.ru/04/10

Cxkopocts peakniun. OOpaTumbie
peakuunu. XuMHUYECKOE PaBHOBECHE

11.11

https://lesson.edu.ru/04/10

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIUN»

18.11

https://lesson.edu.ru/04/10

11

DNEKTPOIUTHYECKAS TUCCOIHALINS.
[MoustiTre o BogopoaHOM mokasarese (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponu3 opraHuYecKux u
HEOPraHUYeCKUX BEIICCTB

25.11

https://lesson.edu.ru/04/10

12

OKHUCAUTENBEHO-BOCCTAHOBUTEILHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIei

02.12

https://lesson.edu.ru/04/10

13

KonTtponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

09.12

https://lesson.edu.ru/04/10

14

Metamnisl, UX HOJ0KEHUE B
[Iepronnueckoy cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTpOeHHUs aToMOB. O01ne

16.12

https://lesson.edu.ru/04/10
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¢u3nvecKkrue CBOMCTBA METAJIIIOB

15

CrinaBel METAUIOB. DJIEKTPOXUMUYECKUI
PsA HAIPSDKEHUN METalIoB

23.12

https://lesson.edu.ru/04/10

16

XHUMHYECKHE CBOMCTBA BAKHEUIIINX
METAJUIOB (HATPUH, Kaui, KaJbluH,
MarHui, aJIOMUHUN) U UX COCTUHEHUN

30.12

https://lesson.edu.ru/04/10

17

XnMHYecKre CBOMCTBA ITMHKA, JKeJie3a U
UX COCTMHEHNN

13.01.2025

https://lesson.edu.ru/04/10

18

XHUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COeqUHEHNN

20.01.

https://lesson.edu.ru/04/10

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAIbHBIX 33124 10 TEME
«Mertamis»"

27.01

https://lesson.edu.ru/04/10

20

HemeTtamnel, MX M0OJI0KEHHE B
[Tepuonnueckoi cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

03.02

https://lesson.edu.ru/04/10

21

®u3nYECKre CBOMCTBA HEMETAIIIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCIIopoa, cephl, (hochopa u yriepoaa)

10.02

https://lesson.edu.ru/04/10

22

XHUMHUYECKUE CBONCTBA TAJIOTEHOB, CEPhI
U UX COEOUHEHNN

17.02

https://lesson.edu.ru/04/10

23

XHUMHYECKUE CBOMCTBA a30Ta, (hocodpa u
UX COEIUHEHUMN

24.02

https://lesson.edu.ru/04/10

24

XHUMHUYECKHE CBOMCTBA YIJIEpOa,
KPEMHHS U UX COCAUHEHUN

03.03

https://lesson.edu.ru/04/10

25

[IprmeHeHne BaXHENIINX HEMETAIIIIOB U
WX COeIUHEHUN

10.03

https://lesson.edu.ru/04/10
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26

O00011IeHNEe U CHCTEMATH3aLKs 3HAHUI
no teMe «HemeTtamiey. BerauciaeHus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

17.03

https://lesson.edu.ru/04/10

27

[Ipaktuyeckas padora Ne 3. «Pemenune
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Hemetanmnsl"»

31.03

https://lesson.edu.ru/04/10

28

KonTtponsHas pabora no temam
«Metamael» 1 «HeMeTaniely

07.04

29

HeopraHquCKHe H OPraHn4cCKuc
KHUCJIOTHI. HeOpFaHI/I‘-IeCKI/Ie u
OpPraHn4€CKUC OCHOBAHHA

14.04

https://lesson.edu.ru/04/10

30

AmpoTepHbIe HEOpraHU4EeCKHUe U
OpraHUYeCKUE COCOUHEHUS.
I'enernyeckas CBsA3b HEOPraHUYECKUX U
OPraHUYECKUX BELIECTB

21.04

https://lesson.edu.ru/04/10

31

Ponp xuMuu B o0ecIieueHun
AKOJIOTUYECKOM, SJHEPreTUYEeCKON 1
MUIIEBON OE30TTaCHOCTH, Pa3BUTHHU
MEIULIMHBI

28.04

https://lesson.edu.ru/04/10

32

[Ipencrarnenuss 06 0OMMUX HAYYHBIX
MPHUHIMIIAX TTPOMBIIIJICHHOTO MOJTYYCeHUS
BAXHEHIINX BEIIECTB

05.05

https://lesson.edu.ru/04/10

33

YenoBek B MHUPEC BCHICCTB U MAaTCPHUAJIOB

12.05

https://lesson.edu.ru/04/10

34

XuMus u 310pPOBbLEC YCIIOBCKA

19.05

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Xumus, 10 knacc/ IN'abpuensn O.C., Octpoymon WN.T"., Cnankos C.A.,
AxmmonepHoe odmiectBo «M3narenbctBo «lIpocsemenue»,2021 r
Xumus, 11 knacc/ IN'abpuensn O.C., Octpoymon WU.T"., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue»,2021r.

METOAUYECKHUE MATEPHUAJIBI JIAA YUUTEJA
Xumusi(6a3oBbIiypoBeHb ). Peanuzanus o6pazoBaHusi: METOAMYECKOE MocoOue
st yaurens / Kasepuna A. A., [luuyruna ['.B.; non pea.I'. B. Iluuyrunoi. M.
: ®I'BHY «MucTuTYT cTpaTternn pa3Butust oopazoanus PAOy», 2022 81 c.:um.
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NMHTEPHET

https://edsoo.ru/rabochie-programmy/



	РАБОЧАЯ ПРОГРАММА

