MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MyHununajbHoe 0101keTHOe 001eo0pa3oBaresibHoe yupe:xaenue '[lkosia
Nel01 um.aBaxasl I'epost Coerckoro Cor3sa Kperosa C.1"

Yupasienue oopazosanus r.Pocrosa-na-/[ony

MBOY "HlIxkoaa Ne 101"

PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO

IIpeacenarens MO 3amecturens qupekropa  Jdupexktop MBOY NelOl
€CTECCTBEHHO-Hay4yHoro 1o YBP

HKJIa ITononckas T.H.

[Tpuka3 Ne314 ot «28» 08

XycanHoBa A.M.
nnka B.B. lencoetNel ot «28.» 08 2024 .
IIpotokon Nel ot «28.» 08 2024 r.
2024 1.
PABOYAS ITPOTPAMMA

(ID 1245903)

yueOHoro npeamera «Xumus. ba3oBblii ypoBeHb»

s ooygaromuxcs 10 — 11 kmaccoB

r.PocroB-na- [{lony 2024



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero oO0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIIMX OCHOBHbIE OO0pa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHs 00YUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMHYECKOr0 O00pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
oOydJaromuxcs Ha YPOBHE CpEHEr0 OO0IIero oOpa3oBaHMs CPEICTBAMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTEepHAIBHOU KYIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO0 MHpa, OCO3HAHMS B3aUMOCBSA3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHas XHMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOIIMMHM LEIAMH U MOPUHIUIAMU CPEAHEro oOIIero
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCICIIHOIO BKIIOYEHUS B JKU3Hb COLIMYMa, TMPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJICPKaHUS KOTOPBIX SIBJITFOTCS OCHOBBI 0Aa30BOM HAYKHU: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCleurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOTI000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW HAa  ONpeeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
npelicTaBieHnit o cTpoeHuu BemecTB. CBelneHUs 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs IMEpPBOHAYAILHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHbI HAa YpOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOILETEOPETUYECKUX U METOJO0JIOTHYECKUX MO3UIUMI,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEaKUUsAX, UX CYIIHOCTH M
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMH HAayKaMH, PAacKpbIBalOT €€ pOjb B IO3HABATEIBLHOM WU IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiiemMax, CBA3AaHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATH MHPOPMALUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHue y 00YyYaroOlMXCS MHUPOBO33PEHUYECKONM OCHOBBI JUIsl TTOHUMAHMS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHUs] TMPOTUBOPEYHIT MEXKIy HOBBIMH (akTaMu M  TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
OoOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJIXOJbI K OIPEACICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku uHpOpMAIK, HEOOXOIUMBIX JIJIsI MPUOOPETEHHUS OIbITa TPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEIHETO OOIIero o0pa3oBaHUs, IPU OMpPEIEICHUN
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YeJIOBEKa M KaK OJAHOIO0 M3 KOMIIOHEHTOB MUPOBOW KylbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BakHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUU OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHYECKUX SIBICHHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conmepxkareiibHas XapakTepUCTHKA LIEJEH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHus OOy4eHHs, OpPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEAIBHOW KU3HU
IUTSl PEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npW U3yYEeHUH NpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JI PAa3JIUYHbIX BHUOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JCATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BaTh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIOIB30BAHMSI, TTOTIOJIHEHHSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer opraHnyecKkor XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYEHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBs3b B
OpPraHUYECKUX COECAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3U.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METOABl M3Y4YEHHsS BEIIECTB M WX MPEBpalllCHH:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALLEHUI0 OPraHUYECKUX BEILECTB
[IpU HarpeBaHuu (TUIaBlIeHUEe, 00YTIIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEHMIINK NPEICTABUTEIb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKUE MU
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



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

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

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

Y U3y4YE€HHUE €ro CBOUCTB.

PacuétHnie 3agaun.

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

Kuciopoaconepxkanue opranudecKue coeJHHEHHUA

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

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

®deHo: CTPOCHUE MOJEKYJIbl, (GU3MYECKHE W XHMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

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

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

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



VYrneBogpl: cocraB, KiaccM@uUKauus — yriaeBojoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruapokcuom Meau(ll), oxuciaenne aMMmHuadHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXXJIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KaueCTBEHHAsl peaKkUus C HOJI0M).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBHUE TIIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcuaom wmeau(ll), B3aumojelcTBUE Kpaxmajaa C HOJOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

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

A3zoTconepxkaliie OpraHuuecKue COeINHEHNU.

AMUHOKHUCIIOTBI Kak aM(pOTepHble OpraHudyeckue coeauHeHus. dusnueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIJIOT (Ha IpUMEpe TiuLuMHA). bronorudeckoe
3Ha4eHUE aMUHOKUCIIOT. [lenTuast.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

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

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAJIbHBIE METOABl HM3YYEHHMsS] BEIIECTB M WX IPEBPAILECHMIA:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISETCS YE€pe3 HCIOJIb30BAaHUE KaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, KiacCcU(UKalusi, NEPUOANYHOCTb, HAOIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

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

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIIME CPELICTBA, JEKAPCTBEHHBIE U KOCMETUUYECKUE IpenapaThbl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYECKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIisi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIEeHTHAs] HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

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

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxknatypa
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 COXPaHEHUS U MPEBPAILCHUS SHEPTUMN TPU XUMUUECKUX PEAKIIHUSX.

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

OnekTponautnyeckas aucconuanus. CHiibHBIC U clla0ble AnekTpoauthl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MenneneeBay, U3ydeHHUE MoOJeNield KPUCTAJUTMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEaKIMH HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJISI 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
KHCIIOpOa, cephl, pocdopa u yriepoaa).

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.



Mertamisl. Ilonoxxenune meramnosB B [lepuoanyeckoi cucTeMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, KaJIWi, KaJIbIIH,
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 W CIUIaBbl», 00Opa3I0OB 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 Maccel BemecTBa WM 00bEMA ra3oB MO W3BECTHOMY KOJHUYECTBY
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 xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

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

YenoBek B MHpE BEUIECTB M MaTEpPUANIOB: BAXXHEWIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsT U 3J0pOBbE YEJIOBEKA: IpPaBUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW 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 TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICJINPOBAHNE, 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
WU3MEPEHUs, CKOPOCTb.

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

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

TexHoMOrUsA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHS, MPOU3BOICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTAaTOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YpOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4YMe MOTHBAIIMH K 00yUCHHUIO;

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

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMMH ILETOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€ANHCTBE YYE€OHONM M BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

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

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENbHOCTH TIPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) IaTPUOTHYECKOI0 BOCIIMTAHMSL:

[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  IOUCKOB,
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 CO3HAHUS, STUYECKOTO TIOBEJICHNS,

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 TPABOBBIX HOPM M OCO3HAaHHME IIOCIEICTBUH 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

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

coOmrofieHns TpaBmwiI 0e30macHoOro 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 TOCIEACTBUN M 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 AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



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

YBaXEHUS K TPYNY, JIOJSAM 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
noTpedHoCTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE MIPUPOJITHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3UPOBATH HEOIArOMPUITHBIE DKOJIOTUYECKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMU B IO3HABATEIbHONW, KOMMYHHUKATHUBHON M COLMAIBHOU
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

NOHUMAaHUS CHeuuDUKH XUMUU KaK HayKH, OCO3HaHHS €€ poilu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MPUPOJIHOTO PABHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPTreTHUUECKOM, NMUILIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJIb30BaTh



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

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XMMHYECKUE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTMBHOMY TMOJYyYEHHUIO HOBBIX 3HAaHUW MO XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aHH51 BKJIOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHCPIUA, ABJICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue G yHKITMOHATBHO M
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpeaMeTHbIE PE3yabTaThl OTPAXKAlT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSTEIbHO  (OPMYNIUPOBATH W aKTyallu3UpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKUA TMOHSATHUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIUBATh MPUUYUHHO-CIECACTBEHHBIC CBSI3M MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

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

NPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUKM CHUMBOJUYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS VISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpOBaThH LIETU U 33/1a4U UCCIIEI0BAHNUS, UCTIOIH30BATh MMOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAONIOAATH 32 XOJIOM
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh ONBIT YYCHUYECKOHM MCCIEeNOBATEIbCKOW W MPOCKTHOM
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPOpManuu (HAYy4HO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpoOBaTh 3aMpPOChl U MPUMEHSTh Pa3IUYHbIE METOMbl MPU MOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  (OpMYy  MpeACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

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

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOM TeMbl B XOJI€ AHAIIOTa U/ UIN
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJI COBMECTHO CO CBEPCTHUKAMHU TIPU BBITIOJTHEHUU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBy1ajieHUe YHUBEPCATBHBIMH PEryJSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUM Y4YeOHBIX M HUCCJIENIOBAaTEIbCKUX 3a/ad, BHIOMpATh Hauboiee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XHMHUHU B TO3HAHWM SIBJICHUMN



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMON  XUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUH, (DAKTONOTHYECKUE CBEICHUS O CBOMCTBAaX, COCTaBe, TMOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
yCTaHABJIMBATh X B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOUIUE TMOHATHS MU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMA XUMHUYECKUX pEaKIIui,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIACCy/Tpynne COoequHEHu (yrieBOAOPOAbl, KHUCIOPOA U a30TCOIECpKaIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpPUBOAUTH TPUBHUAIBHBIC
Ha3BaHUs OTHAEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, NPOINWICH, aleTHIICH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OJJMHAPHBIE U KPATHBIE);



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

c(OpMHPOBAHHOCTh ~ YMEHHMHM  XapakTE€pU30BaTh  COCTaB,  CTPOEHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTb YMEHHMS XapaKTePU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU MPOAYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCTIONb3YEMbIX B XUMHUU MPU U3YUCHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MpPaBUia MOJIb30BAHUS XUMHUYECKOM
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpaIlleHNs OPTaHUYECKUX BEIIECTB IPU HATPEBAHUU, TTOJITYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU W J1a0OpaTOPHBIM OOOPYIOBAHHMEM, TMPEACTABISTh PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpOpMaLNIO, TOJy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXalolleld MPUPOAHON Cpenbl, 0OCO3HABATh
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUsl 0Oy4YaloOIIUXCS ¢ OFPAHMYEHHBIMH BO3MOXKHOCTSMH 370POBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

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

dbopmyi.
11 KJIJACC

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

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
OpuUpoabl, B  (OPMHUPOBAHMU MBIIUICHUS W  KYJbTYpPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, H30Tom, s-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIIEKTPOJUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XUMHUYCCKHX SBJICHHUH, (PAKTONOTMYSCKUE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBJIMBaTh WX B3aUMOCBA3b, HCIOJIb30BaTh COOTBETCTBYIOUIME IOHATHS MPH
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyto HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN OMPEACNATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON pEETK KOHKPETHOI'O BellecTBa (aTOMHas, MOJEKYJspHasd,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETAJUJIbl, OKCHJIbI, OCHOBAHMS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
W. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYI0, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh DJJIEKTPOHHOE CTPOCHHE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xuMudeckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHMY, OOBSICHATH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUUYECKUX 3JIEMEHTOB U UX COCIUHEHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBSA3M MEXKAY HEOPraHUYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3 deKTy peakiuu, W3MEHEHUIO CTETEeHEH OKHUCICHHS 3JIE€MEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX ITH PEAKIIMU UAYT IO KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  PAaCKpPhIBATh  CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHEITHeTo Bo3aekcTBus (nmpuniun Jle [llatense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH TPEJACTABICHUNA 00 OOIMMX HAYYHBIX MPUHIIUIAX U
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XMMHUYECKUX PEaKIMIX, MacChl BEIIECTBA MJIM 00bEMa T'a30B 10 M3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUU COOJIIOIaTh MpaBuia MOJIb30BAHUS XUMUYECKOM
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
HKCIIEPUMEHT (pa3ioKeHHEe MEePOKCHAa BOAOPOJa B MPUCYTCTBUU KaTalU3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
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 OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YNbTAThl XUMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYyHUKanuu, IHTepHET U IpyTuXx);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMaCHOCTh BO3JCHCTBHS HA KMBBIE OPTaHU3MbI ONPE/ICIEHHBIX BEIIECTB, TOHUMAs
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

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

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KJIACC -1yac

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
. bubmmorexa [IOK
1.1 CTPOCHUSI OPTaHIMUECKUX COCMHECHUH A. 3 0 0
https://myschool.edu.ru/
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
bu6mmoreka [IOK
2.1 [Ipene € YIJIeBOJOPO/Ibl — ajKa 2 0 0
PEACILHLIE YIICBOAOPOLEL FHRaHb! https://myschool.edu.ru/
HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, bubnuoreka [IOK
2.2 6 0 1
aJIKaJINCHBI, aJIKUHBI https://myschool.edu.ru/
bu6mmoreka [IOK
2.3 A €CKHue yrie 2 0 0
POMATHACCKHE YIICBOAO0POIR! https://myschool.edu.ru/
24 [IpupoHbIE UCTOYHUKH YTIIEBOJOPOIOB U 3 1 0 bubnunoreka [JOK
' HX mepepadboTKa https://myschool.edu.ru/
Utoro mno pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cruptsl. DeHon 3 0 0 bubmiorexa IOK
https://myschool.edu.ru/
3.9 Anbnerunsl. KapOoHOBBIE KUCTOTHI. 7 0 1 bu6mmoreka [JOK
' CroxHbie 3QUpBI https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubmuoreka [JOK
3.3 VYraeBo 3 1 0
HICBOAN https://myschool.edu.ru/
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus
4.1 AMUHBI. AMUHOKHCIIOTBL. bemku 3 0 0 butnuorexa TIOK
https://myschool.edu.ru/
Hroro mo pazueny 3
Paspen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
bubmmoreka [IOK
5.1 [Tmactmaccer. Ka . Bonokna 2 0 0
FACTMACCHL. Raysyxu HOKH https://myschool.edu.ru/
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 2
10 KJIACC -2uaca
Konn4yecTBo yacoB JJ1eKTPOHHbIE
Ne n/m HauMeHoBaHue pa3jesioB U TeM MPOrPaMMbl (ungposere)
Beero KonTpoabubie IIpakTH4yeckne o0pa3oBaTeJibHbIe
padoThbI padoThI pecypcsl

Pazpnen 1. Teoperuyeckue 0CHOBbI OPraHUYeCKON XUMUH



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

[Ipeamer opranuueckoit xumuu. Teopus

bubmuoreka LIOK
1.1 i A. M. 7
CTPOCHUS OPTraHUYECKUX COCTUHEHUM https://myschool.edu.ru/
byrneposa
Hroro no pazaeny 7
Paznen 2. YraeBonopoabl
bubmauoreka LIOK
2.1 II — 2
PEICEHELS JTICBONOPOIEL — AlKAHE https://myschool.edu.ru/
HenpenenbHble yTiieBOIOPO/IbI: aJIKEHBI, bubmoreka [IOK
2.2 10
AJIKaINEHbI, ATKHHEL https://myschool.edu.ru/
bu6mmoreka IJOK
2.3 A 3
POMBTHHCCKIE YIIEBONCPORR https://myschool.edu.ru/
24 IIpupoaHbie UICTOYHUKHU YTIIEBOJOPOJIOB U UX 4 bubnuoreka ITOK
' mepepaboTKa https://myschool.edu.ru/
Uroro no pazneny 21
Pa3zgen 3. Kuciopoacoaep:kamue opraHudeckne coeTuHeHH
bu6mmoreka IJOK
3.1 C . D 5
FHpTEL. SO https://myschool.edu.ru/
Anpnerunsl. KapooHoBbie kucnoThl. CIIOKHEIE bubmmoreka I[JOK
3.2 10
3¢upbI https://myschool.edu.ru/
3.3 YrneBoabl 7 bubmorexa LIOK

https://myschool.edu.ru/



https://myschool.edu.ru/
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https://myschool.edu.ru/
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Hroro no paspeny

22

Pa3nen 4. A3oTcoaep:kamue opraHudeckue coeJuHeHust

4.1 AMUHBL. AMUHOKUCIIOTHI. benmku 9 bubmmorexa LIOK
https://myschool.edu.ru/

Hroro no pazaeny 9

Paszpnen S. BeicokoMoOJIeKY IsIpHBIE COEIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bomokna 11 Egszzﬁjzshljgi du.ru/

Hroro no pazaeny 11

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68



https://myschool.edu.ru/
https://myschool.edu.ru/

11 KNNACC -1yac

KosmuecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
bubmoreka [IOK
1.1 u Ilepuorueckasi cucTeMa XUMUYECKAX 3 0 0
https://myschool.edu.ru/
anemenToB J. 1. Menaeneera
Crpoenue BeniectBa. MHOrooOpasue bubmuoteka LIOK
1.2 4 0 0
BEIIECTB https://myschool.edu.ru/
bu6moreka [IOK
1.3 X 6 1 1
HMHIHCCKHE peakiii https://myschool.edu.ru/
Hroro mo pazgeny 13
Pasznen 2. Heoprannueckasi Xummusi
bu6moreka [IOK
2.1 M 6 0 1
Crajiet https://myschool.edu.ru/
2.2 Hemeramis 9 1 1 butmmorexa [IOK
https://myschool.edu.ru/
53 CBs13b HEOPraHMYECKUX U OPTaHUYECKHIX 5 0 0 bubanoreka [IOK
' BeIllECTB https://myschool.edu.ru/
Hroro no pazneny 17
Paznen 3. Xumusi v :KU3Hb
3.1 XUMUS U )KU3Hb 4 0 0 bubmnoreka [IOK
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

11knacc-24aca

KosauvecTBo 4acos DJ1eKTPOHHbBIE
No 11/ HauMeHoBaHuUe pa3feioB U TeM (uu¢poBbIe)
) NMPOrpaMMbl Beero Kontpoabubie | IlpakTuyeckue | oOpasoBaTeibHbIE
padoThI padoThI pecypcsl
Pa3zpgen 1. TeopeTudeckue 0CHOBBI XHMHUHU
Crtpoenne atomoB. leproamaeckuii 3aKo
TpoeHre aToMoB. [leproanueckuii 3aKoH BuGmiorexa LIOK
11 Ieproauueckast cHCTeEMa XUMHYECKUX 4 0 0 _
https://myschool.edu.ru/
anemenToB JI. 1I. MenneneeBa
Crtpoenue BeniectBa. MHOrooOpasue bubmmoreka [JOK
1.2 7 0 0
BELIECTB https://myschool.edu.ru/
bubmmoreka [IOK
1.3 X 12 1 1
HIMITICCICHE peaititin https://myschool.edu.ru/
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Uroro o pazgeny 23
Pa3jnen 2. Heopranuyeckasi Xumust
bubauoreka LIOK
2.1 M 11
cTasIbt https://myschool.edu.ru/
bubaunoreka [IOK
2.2 H 1
eMETALIb! 6 https://myschool.edu.ru/
CBs13b HEOPTAaHUYECKUX M OPTAHUYECKUX bubnuoreka IJOK
2.3 12
BEIIECTB https://myschool.edu.ru/
Hroro no pazaeny 39
Pazaen 3. XumMus u :KM3Hb
bu6mmoreka IJOK
3.1 X 6
VML T HHSHD https://myschool.edu.ru/
Uroro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I1O [IPOTPAMME | 68

11knacc
-24aca

11k
acce-
2yac
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MNOYPOUYHOE INVTAHUPOBAHMUE

10xaacc-1gac

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoxka Konrtpouasbubie | IlpakTHyeckue A op
n/n Bcero u3yyeHusi = o0pasoBaTeibHbIe
padoThI padoTsbI
pecypcsbl
1 [IpeameT opraHn4eckoi XUMHH, €€ 1 0 0 bubnuoreka [IOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://myschool.edu.ru/
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coenuHenuit A. M. bytieposa, eé 1 0 0 bubamorexa LOK
A - DYTIEpOsa, https://myschool.edu.ru/
OCHOBHBIE MOJIOKEHUS
[IpencraBienue o Kiaccuuxanuu
3 oprann4eckux BemiecTB. Homenknarypa 1 0 0 bubmuoreka [JOK
(cucremaTuyeckas) U TPUBUATIbHBIC https://myschool.edu.ru/
Ha3BaHMs OPraHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 0 0 bubnuoreka [JOK
TOMOJIOTUYECKHUH PsiJT https://myschool.edu.ru/
5 Mertan u 3TaH — npocTeuIme 1 0 0 bubnnoreka [JOK
MPEICTABUTEIN aJTKAaHOB https://myschool.edu.ru/
. bubnunoreka [JOK
6 AJKeHBI: COCTaB ¥ CTPOEHUE, CBOMCTBA 1 0 0 »
https://myschool.edu.ru/
7 OTUJEH U NPONWIEH — MpOoCTENIINe 1 0 0 bubnuoreka [IOK
MPEICTaBUTENM aJTKEHOB https://myschool.edu.ru/
8 [Ipaktuueckas padora Ne 1. «Ilomyuenue 1 0 1 bubnuoreka [IOK
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OTWJICHA U U3YYCHUC CT'O CBOMCTBY

https://myschool.edu.ru/

Anxanuensl. byraguen-1,3 u

bubnuoreka [JOK
o merunbyramuen-1,3. omyienne https:// mvscholjl.edu. ru/
CHHTETUYECKOTO KaydyKa U PE3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTH
10 CTPOEHUSI, TOMOJIOTUYECKUH PS/I. bubnuorexa [JOK
AneTunes — npocTenmmn https://myschool.edu.ru/
MpEeACTaBUTEh ATKUHOB
11 Brruncnenus 1o ypaBHEHHIO XUMHYECKOM bubnuorexa [JOK
peakuuu https://myschool.edu.ru/
12 ApeHbl: 6eH3011 ¥ TonyoJ. TOKCHYHOCTh bubnuoreka [IOK
apeHoB https://myschool.edu.ru/
13 I'eneTnueckas cBs3b YrieBOJA0POIOB, bubmuorexa [JOK
MPUHAJISKAIINX K pa3IMYHbIM KJ1accam https://myschool.edu.ru/
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB!
14 H;)I/I;)OILHHI?I ras u HOHYTI}{IIG He(l)TzHBIe bubmorexa OK
R https://myschool.edu.ru/
ra3bl, He()Th U MPOJIYKTHI €€ mepepaboTKu
Hpnpoz[HHve WCTOYHUKHU YTIJIEBOJOPOJIOB: BuGmiorexa LOK
15 MIPUPOJIHBIN a3 U MOMyTHBIC HePTSIHBIC
R https://myschool.edu.ru/
rasbl, He)Th U TIPOIYKTHI €€ mepepaboTKu
16 KonTtponpHas pabota no pasaeny bubnunoreka [JOK
«YTIEBOIOPOJIB» https://myschool.edu.ru/
17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI: bubnunoreka [JOK
METaHOJI U 3TaHoJ. BomopoaHas cBs3b https://myschool.edu.ru/
18 MHoOroaTOMHBIE CIIUPTHI: ITUICHTIINKOIb bubnuoreka [JOK
U TIIMLEPUH https://myschool.edu.ru/
19 @DeHOI: CTPOCHNE MOJIEKYJIBI, bubnuoreka [IOK

(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHEC CBOﬁCTBa,

https://myschool.edu.ru/
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IIPUMEHEHHE

20 Anprerunsl: GopMaibaeTua U bubnmoreka [JOK
aneTanpaeru]. AeToH https://myschool.edu.ru/
21 OHOOCHOBHBIE TIPE/IETbHBIE KAPOOHOBEIE bubnuorexa [JOK
KHMCJIOTBI: MypaBbHHAs U YKCYCHas https://myschool.edu.ru/
29 [IpaxTnueckas padota Ne 2. «CBoiicTBa bubnuorexa [JOK
pacTBOpa YKCYCHOM KHCIIOTBI» https://myschool.edu.ru/
CreapuHOBas ¥ OJICMHOBAS KUCJIOTHI, KaK
23 MIPEICTABUTENHN BBICIINX KapOOHOBBIX bubnmorexa LHOK
p p https://myschool.edu.ru/
KHCJIOT
24 Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX bubmuorexa [JOK
KHCJIOT, HX MOIOIIIEE JICHCTBIE https://myschool.edu.ru/
CrnosxHbie 3(QUPBI KaK TIPOU3BOIHBIE
$up P bu6mmoreka [IOK
25 KapOOHOBBIX KHCIIOT. [ MAPOIN3 CII0KHBIX
https://myschool.edu.ru/
a¢upoB
26 Kupsl: ruiposin3, npuMeHeHue, bubnuoreka [IOK
OunoJIorHYecKasi poJib )KUPOB https://myschool.edu.ru/
VYrieBoapl: cOCTaB, KiIacCU(pUKAITHSI.
. bu6mmoreka [IOK
27 Baxneiimme npeacTaBuTeIu: TIIIOK03a,
https://myschool.edu.ru/
(dbpykTOo3a, caxapo3a
08 Kpaxman u nemirono3a Kak NpupoIHbIe bubmuoreka [JOK
MOJIMMEPbI https://myschool.edu.ru/
KonTtponbHas padoTa no pasaen
29 «KI/ICJI;O 0JICO pe Karue g FaHI/I}‘/{eCKI/Ie bubmmorexa [IOK
POACOAICPHAtE op https://myschool.edu.ru/
COEIMHEHUS
bubmuoreka [JOK
30 AMWHBI: METUJIAMUH U aHWJINH »
https://myschool.edu.ru/
31 AMMHOKHCIIOTHI Kak aM(pOTEpHbIE bubnuoreka [IOK
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OpPraHUYeCKUE COCAMHCHHUS, UX
ouosiornyeckoe 3Hauenue. [lenruasl

https://myschool.edu.ru/

32 benku xak npupoaHsIe 1 bubnuorexa [JOK
BBICOKOMOJIEKYJISIPHBIE COECTUHEHUS https://myschool.edu.ru/
33 OcHOBHBIE IOHATHUSI XUMUHT 1 bubnuorexa [JOK
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN https://myschool.edu.ru/
OCHOBHBIE METO/IbI CUHTE3a
HOBHBIE METOJIbI CHHT ) BuGmiorexa LIOK
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
https://myschool.edu.ru/
[InacTmaccel, kKaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC -2uyaca
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KonnuyectBo yacos DJIEeKTPOHHBbIE
Ne Tema ypoka Konrpoasubie | IlpakTuuyeckue Aara i pposkIe
n/n Bcero H3y4eHHUsi | oOpa3oBaTebHbIE
padoThI padoThI
pecypcsl
1 [Ipeamer opraHn4ecKoi XUMHH, €€ 1 0 0 bubnuorexa [JOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://myschool.edu.ru/
Teopus cTpoeHMst OpraHu4EeCKUX
2 COGII[)HHGHPII)ﬁ A. M. EyTJIepOBa, ed 1 0 0 brbmmorexa HOK
https://myschool.edu.ru/
OCHOBHBIE TOJIOKEHUS
3 JloHsITHE O TOMOJIOTHH ¥ H30MEPUH 1 0 0 Brbmiorexa LIOK
https://myschool.edu.ru/
4 [Ipupona 3neKTpOHHBIX CBS3EM B 1 0 0 bubnuorexa [JOK
OpPraHMYECKUX COCANHCHUAX https://myschool.edu.ru/
bu6moreka [IOK
> Honsue o rudpuansatin . 0 0 https://myschool.edu.ru/
5 [IpencraBnenue o KIaccuPpUKaAUK 1 0 0 bubnuoreka [IOK
OPraHM4YeCKUX BEIECTB https://myschool.edu.ru/
Homenknartypa (cucrematuyeckas) u
7 TpI/IBI/IaJ'II)HI)}I,: Hz(tzBaHHﬂ opraHquzKHx 1 0 0 bubmmorexa LIOK
https://myschool.edu.ru/
BEIIECTB
8 AJIKaHBI: COCTaB U CTPOCHHUE, 1 0 0 bubnuoreka [JOK
TOMOJIOTUYECKUH PsiJT https://myschool.edu.ru/
9 Mertan u 3TaH — OpocTeuIme 1 0 0 bubnuoreka [JOK
MpEJICTABUTEIN aJTKAaHOB https://myschool.edu.ru/
10 AJIKEHBI: COCTaB U CTPOCHHE, CBOKCTBA 1 0 0 Bu6mmorexa LIOK
https://myschool.edu.ru/
1 DOTUJIEH U IPONUIIEH — MPOCTEHIINe 1 0 0 bubnunoreka [JOK
MPEICTaBUTENM aJTKEHOB https://myschool.edu.ru/
12 IIpakTuyeckas padora Ne 1. 1 0 1 bubnuoreka [IOK
«IlonmydeHue 3TUICHA U U3YYEHHUE €0 https://myschool.edu.ru/
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CBOWCTB»

Pemenue 3a1a4 Ha BeIBO (hOPMYIT 1O

bubmuoreka [JOK

13 MAcCCOBBIM JIOJISIM 3JIEMEHTOB https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u

14 MGTI/IJI6yTal[I/I€Zf 1,3. [Tony4yenue bubmorexa LHOK
CHHTETHYECKOTO KaydyKa U PE3HHBI hitps:/imyschool.edu.ru/

15 [Tony4yeHne CUHTETHYECKOTO KaydyKa U bubnuorexa [JOK
PE3UHBI https://myschool.edu.ru/

16 AJIKUHBI: COCTaB U 0COOEHHOCTH bubnuorexa [JOK
CTPOEHMSI, TOMOJIOTHYECKHUM PAI. https://myschool.edu.ru/

17 AneTnneH — npocTenmmn bubnuoreka [IOK
MPE/ICTABUTEIh ATKUHOB https://myschool.edu.ru/

18 Brruncnenus mo ypaBHEHUIO bubnuoreka [JOK
XUMHUYECKOHN peaKiuu https://myschool.edu.ru/

19 Pemenne 3agau Ha BEIBO (hOpMYIT 11O bubmuorexa [JOK
MIPOAYKTaM CTOPaHHS https://myschool.edu.ru/

20 Apenbl: 6eH30J1 U TOJTyoJ. TOKCUYHOCTD bubnuoreka [JOK
apeHoB https://myschool.edu.ru/

21 XHUMHUYECKUE CBONCTBA apECHOB bubmmorexa IOK

https://myschool.edu.ru/

29 ['enernueckas cBs3b yrieBoA0pPOIOB, bubnuoreka [JOK
MPUHAJISKAIIMX K pa3IMYHbIM Kj1accam https://myschool.edu.ru/
[IpupoaHble HCTOYHUKU

23 YIJI€BOJIOPOJOB: IPUPOAHBIN a3 U bubnnoreka [JOK
MOMYTHbIE He(QTSHbIE ra3bl, HEPTh U https://myschool.edu.ru/
MIPOIYKTHI €€ mepepadoTKu

24 O06o01eHre 3HaHUH TI0 TeMe bubmuoreka [JOK

«YTIeBOaOPOABI»

https://myschool.edu.ru/
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o5 Kontponsnas padoraNel o pazngemy bubmuorexa [IOK
«YTIeBogOpOABI» https://myschool.edu.ru/
bubmmoreka [{OK
26 AHanu3 KOHTPOJIBHOM paboThI
P P https://myschool.edu.ru/
97 [IpenenbHbIE OJTHOATOMHBIE CIIUPTHI: bubmmoreka [{OK
METaHOJI ¥ 3TaHo)1. BonopoaHas cBs3b https://myschool.edu.ru/
28 X €CKIeEe CBOMCTBA C 0 bubmorexa HOK
MMUYECKUE CBOMCTBA CITUPTOB
P https://myschool.edu.ru/
29 MHOroaTroMHbI€ CIIUPTHI: bubnuorexa [JOK
STUJIEHTJINKOJIb U TJINLEPUH https://myschool.edu.ru/
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
. bubmuorexa [JOK
30 (u3HUecKre U XUMHYECKUE CBOMCTBA,
https://myschool.edu.ru/
MIPUMEHEHHE
31 XuMudeckue cBoicTBa (heHoa bubmuorexa [JOK
TIPUMEHEHHE https://myschool.edu.ru/
39 Anpaerunsl: GopManbaeTuI U bubnuoreka [IOK
areTanpaerug. AlueTod https://myschool.edu.ru/
33 XUMHUYECKHE CBOMCTBA aIbJIECTUI0OB U bu6mmoreka [JOK
KETOHOB https://myschool.edu.ru/
OAHOOCHOBHBIE Mpe/IeNIbHbIE
34 KapOOHOBBIC KUCJIOTHI: MypaBbHHAS U bubmorexa HOK
P $MOP https://myschool.edu.ru/
YKCyCHas
35 XHWMHYECKHE CBOMCTBA KapOOHOBBIX bubnnoreka [JOK
KUCIIOT https://myschool.edu.ru/
36 IIpaktuyeckas padora Ne 2. «CBoiicTBa Bubnnoteka LIOK
pacTBOpa YKCYCHOM KHCIIOTBI» https://myschool.edu.ru/
37 CreapuHOBas U 0JI€MHOBAsT KMCIIOTHI, bubnunoreka [JOK

KakK IMPEACTABUTECIIN BBICIIIUX

https://myschool.edu.ru/
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KapOOHOBBIX KUCIIOT

MBpl1a Kak COJIM BBICHIMX KapOOHOBBIX

bubmuoreka [JOK

38
KHCJIOT, HX MOJOIIIEE ICHCTBHE https://myschool.edu.ru/
CrnosxHbie 3(UPBI KaK MPOU3BO/IHBIC
39 KapOOHOBBIX KUCIOT. [ uaponus brbmmorexa HOK
p ’ https://myschool.edu.ru/
CIIO’KHBIX 3(hUPOB
40 JKupsl: runposns, npuMeHeHue, bubnnorexa [JOK
OuoJoruYecKas poJib KUPOB https://myschool.edu.ru/
bubmmoreka [{OK
41 06006 5
ODIHCHHUE SHAMIH, PELICHHE Sa/at https://myschool.edu.ru/
bu6moreka [IOK
42 v : .
TJICBOJIBI: COCTAB, KJIacCU(pUKAITIS httos://myschool.edu.ru/
43 Baxwuelinne npencTaBuTeNu: II0K03a, bu6moreka [IOK
bpykTO3a, caxapo3a https://myschool.edu.ru/
bu6 OK
44 XHUMHUYECKHE CBOMCTBA TITFOKO3bI nomoteta 11
https://myschool.edu.ru/
45 Kpaxman u nemitono3a Kak IpupoHbIe bubmuoreka [JOK
MOJIUMEPbI https://myschool.edu.ru/
bu6mmoreka [JOK
46 06006 i
ODIICHHE SHatHH https://myschool.edu.ru/
KonTpoibHas padotaNe 2 1o pasgen
47 «KI/ICJI'I)O 0JICO pe »Kallye o ralimjeczﬂe bubmorexa HOK
POACOACPAKAI P https://myschool.edu.ru/
COCTUHCHUSD»
bubnuoreka [JOK
48 AH i pab
SIS KOHIPOILHOH pabotH https://myschool.edu.ru/
49 AMUHBI U UX CBOICTBa bubmorexa HOK
https://myschool.edu.ru/
50 AHUIVH U ero cBOMCTBa bu6mmoreka [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru/

AMUHOKHUCIIOTHI KaK aM(pOTEpHBIE

bubmmoreka [{OK
ol OPraHUYeCKUE COCTUHEHUS, UX
https://myschool.edu.ru/
OuoJiornueckoe 3HaueHue. [lenTuabl
. bubanorexa LIOK
52 XHUMHYECKUE CBONCTBA aMHUHOKHCIIOT
https://myschool.edu.ru/
53 benku xak npupoaHbIe bubnnorexa [JOK
BBICOKOMOJIEKYJISIPHBIE COECTMHEHHUS https://myschool.edu.ru/
. bu6mmnoreka LIOK
>4 ObobmerKe sHanmi https://myschool.edu.ru/
KonTponbras padota Ne 3 1o Teme
55 <<A30£conep>1<§mne OpTraHUYECKUE Bubnuorexa LIOK
https://myschool.edu.ru/
BCIICCTBAY
. bu6mmoreka [IOK
56 AHanu3 KOHTPOJIBHOUW paboThI htts://myschool.edu.ru/
[Ipaktuueckas padota Ne3 «Pemenue
57 AKCIIEPUMEHTAIBHBIX 3a]1a4 Ha bu6mmoreka [IOK
UAEHTU(DHUKALIMIO OPraHHYECKIX https://myschool.edu.ru/
COEIUHEHUIN
58 OCHOBHBIC TIOHSTUS XUMUH bu6mmoreka [JOK
BBICOKOMOJICKYJIIPHBIX COCIMHEHHIA https://myschool.edu.ru/
59 DepentEL, bubnuoreka [JOK
https://myschool.edu.ru/
50 BUTAMIHEL bubnuoreka [JOK
https://myschool.edu.ru/
61 TopMoHbI bubmuoreka [JOK
https://myschool.edu.ru/
62 JlexapcrtBa bubnmnoreka [JOK
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63 OcHOBHBIE METO/IbI CUHTE3a 1 bubnmoreka [JOK
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN. https://myschool.edu.ru/

64 HckyccTBeHHBIC TTOJTMMEPHI 1 Brbmiorexa LIOK
https://myschool.edu.ru/

65 CuHTeTHYeCKHEe MOJIMMEPHI-IIJIacTMACChI 1 Brbmiorexa LIOK
https://myschool.edu.ru/

66 CuHTETHYeCKHE BOJIOKHA 1 bubmmorexa LIOK
https://myschool.edu.ru/

67 CuHTeTHYECKHE KayIyKd 1 bubmmorexa LIOK
https://myschool.edu.ru/

68 O06o00uIeHNe 3HAHMIA 1

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

INOYPOYHOE IVTAHUPOBAHMUE

11 KJIACC -1uac
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KoauyecTBo 4acoB DJIeKTPOHHBIE
Ne ara mudpoBLIe
Tema ypoka A bp
n/n Beero KouTtpoabHbie IIpakTHyeckue H3y4eHH s o0pa3oBaTejibHbIE
padoThI padoThI pecypchl
1 XUMUYECKUN dIeMeHT. ATOM. DJIeKTpOHHAS 1 0 0 bubmmorexa LIOK
KOH(UTYpaIus aTOMOB https://myschool.edu.ru/
Ilepuonuueckuii 3axkoH u [lepuonnueckas
5 cHUcTeMa XMMHYECKUX deMeHToB 1. 1. 1 0 0 bu6mmoreka IJOK
MeHpeneeBa, MX CBSI3b C COBPEMEHHOU TeOpHei https://myschool.edu.ru/
CTPOEHHS ATOMOB
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COSOMHEHUN 110
3 3 1 0 0 bu6mmoreka IJOK
1aM | reproaaM. 3HaueHne
oy P https://myschool.edu.ru/
MIEPUOANYECKOT0 3aKOHA U CHCTEMBl XUMHYECKIX
snemeHnToB [I.1. MeHaeneeBa B pa3BUTUU HAYKU
Crtpoenue BemiecTBa. XUMHUYECKas CBS3b, €€
P T bubmorexa [JOK
4 BH/Ibl; MEXaHU3MbI 00Pa30BaHUs KOBAJICHTHOM 1 0 0 _
https://myschool.edu.ru/
cBs3u. BonopoaHas cBs3b
BaneHTHOCTB. DIEKTPOOTPHUIIATEIIEHOCTb.
pPOOTP bubmmoreka LIOK
5 Crenenp okucieHus. BemecTsa MOIEKyISIPHOTO 1 0 0

1 HCMOJICKYJISIPHOT'O CTPOCHUS

https://myschool.edu.ru/
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IlonsTue o AUCIICPCHBIX CUCTEMaAX. HctunHbIC 1

5 M bubmuoreka IJOK
KOJIJIOUTHBIC pacTBOPBI. MaccoBas 10Jis
PactBop https://myschool.edu.ru/
BEIIIECTBA B PaCTBOpE
Kiaccudukaius 1 HOMEHKIaTypa
7 HEOpraHWYECKUX COeAUHEHUM. [ eHeTnueckas Bubmmoreka LJOK
CBSI3b HEOPTAHUYECKHX BEIIECTB, PA3THYHBIX https://myschool.edu.ru/
KJIACCOB
Kitaccudukanus XMuMUYeCKUX PEakiuii B
HEOPTaHWYECKOW M OPTaHUYECKOW XUMHUHU. 3aKOH
P P bu6mmoreka IJOK
8 COXpaHEHHS MacChl BEIIECTB; 3aKOH COXPaHEHHS
https://myschool.edu.ru/
Y TIPEBpAIEHHS SHEPTHUH MPH XUMHUYECKUX
peaKIusIX
9 CkopocTtb peakiind. OOpaTHMbIE PEAKIIHUH. bubmmoreka [IOK
XuMuueckoe paBHOBECHE https://myschool.edu.ru/
[paktnyeckas padora Ne 1. «BnusHue
10 ;3 da . OpPOB Ha CKOPOC €cKoH Bubmiorexa LIOK
JTMYHBIX ()aKTOPOB HA CK Th XHMHYECKON
P P P https://myschool.edu.ru/
peaxIum»
OnexTponutuieckas aucconuanus. [lonstue o
11 BozoponHoM mokazarene (pH) pactsopa. bubmmoreka [IOK
Peakunu nouHoro ooMena. ['uaposus https://myschool.edu.ru/
OpPTaHWYECKUX ¥ HEOPTAHMYECKIX BEIIECTB
OKHCITHTENEHO-BOCCTAHOBUTENHHBIEC PEAKIIHH.
P Bbubnuoreka IJOK
12 [MousTHE 00 IEKTPONU3E PACIIIABOB U
. https://myschool.edu.ru/
pPacTBOPOB coJei
13 KonTponsnas pabora mo pazuery bubmmorexa LJOK

((TeOpeTI/I‘ICCKI/Ie OCHOBBI XUMUIN»

https://myschool.edu.ru/
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Merannsl, ux nonoxenue B [lepuonnueckoit
CHUCTEME XUMUUYECKUX d1eMeHToB J[. U.

bubmuoreka LIOK

14
MeHeneeBa 1 OCOOEHHOCTH CTPOEHHUS aTOMOB. https://myschool.edu.ru/
OO0mme Gpu3nyeckue CBONCTBA METALIOB
15 CruiaBbl METAIIOB. DJIEKTPOXUMHYCCKUM PSIT bubmuoreka IJOK
HaIpsDKEHUH METaIoB https://myschool.edu.ru/
XuMHYECKHE CBOMCTBA BAKHEHIIINX METAJIJIOB
. . . . N bubauoreka LIOK
16 (HaTpwii, KaTui, KaabIUil, MATHUHN, ATFOMUHUN) U 1
. https://myschool.edu.ru/
HX COSTUHEHHUI
17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX bu6mmoreka IJOK
COeIMHEHN https://myschool.edu.ru/
18 XUMHYECKHE CBOMCTBA IIUHKA, JKejle3a B MX bu6mmoreka IJOK
COCTMHEHUI https://myschool.edu.ru/
19 [IpakTudeckas pabora Ne 2. "Perienue bubmmoreka [IOK
9KCIIEPUMEHTAIBHEIX 3a1ad M0 TeMe «MeTasn" https://myschool.edu.ru/
Hewmeramnbl, ux nonoxenue B [lepuoanyeckoit
’ Bubmorexa [IOK
20 CHCTEME XUMUIECKHX 31eMeHTOB JI. 1. https:/ /myschlg)lol eduru/
MenpeneeBa 1 OCOOEHHOCTH CTPOEHHS aTOMOB ' —
du3nyecKrue CBOMCTBA HEMETAIIOB. AJIIOTPOIHUS
bubmmoreka LIOK
21 HEMETAJUIOB (Ha MpUMepe KUCIOpoa, Cephl, A
docdopa epoa) https://myschool.edu.ru/
1 YTIIepOJ
29 XHUMHUYECKHE CBOMCTBA raJOr€HOB, CEPBI U UX bubnmorexa LJOK
COCTMHEHU I https://myschool.edu.ru/
23

XumHueckre cBoicTBa a3ora, hocdopa u ux

bubmmoreka LIOK
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COeIUHEHUI

https://myschool.edu.ru/

XHUMHUYECKHE CBOMCTBA YIIepoaa, KpEMHUS U UX

bubauoreka LIOK

24 .
COCIMHEHHUI https://myschool.edu.ru/
o5 [IpumeHeHue Ba)XHEHIINX HEMETAIIIIOB U UX Bubmmoreka LJOK
COCIMHEHHI https://myschool.edu.ru/
O0001IeHre U CUCTEMATH3AIIUS 3HAHUI 110 TEME
26 «Hemerannby. BeiunciieHus o ypaBHEHUSIM bubnuoreka IJOK
XMMHUYECKUX PEaKIUil U TePMOXUMHUYECCKUE https://myschool.edu.ru/
pacuérbl
[IpakTuueckas pabora Ne 3. «Perienue
P P bu6mmoreka IJOK
27 SKCHEPUMEHTAJIBHBIX 3a/1a4 110 TEME
. Y https://myschool.edu.ru/
Hemeranns"y»
28 KonuTponbsHas pabora mo TeMaM «MeTalib» U bubmmoreka [IOK
«Hemerammb» https://myschool.edu.ru/
29 Heopranngeckue u opraHMIecKue KUCIOTHI. bubmmoreka [IOK
Heopraunueckre v OpraHn4ecKiue OCHOBAHMUS https://myschool.edu.ru/
AMdoTepHbIe HEOPraHUYECKHE U OPTaHUICSCKUE
(orep P P bu6mmoreka IJOK
30 coenuHeHns. I eHeTHYEeCKast CBA3b
https://myschool.edu.ru/
HEOPTraHWYECKUX M OPTaHMYECKUX BEIICCTB
Poinp xuMun B 00ecIieueHNN dKOJIOrHYECKOM,
. . Bbubnuoreka IJOK
31 SHEPreTHYECKOi U MUIIEBOI 6€30MacHOCTH,
https://myschool.edu.ru/
Pa3BUTHH MEMIIUHBI
32 [pencraienust 00 0OIUX HAYYHBIX MPUHITATIAX Bubmuorexa LIOK

MPOMBIIINICHHOT'O MOJIYUCHUA BaYKHEHUIIINX

https://myschool.edu.ru/
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BCIICCTB

33 q 1 bubmuoreka IJOK
CJIOBCK B MUPC BCUICCTB U MATCPHAJIOB https://mySChOOI.edu.ru/

34 X 1 bubnuorexa [IOK
I AOpoRE HEIoREE https://myschool.edu.ru/

35 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/

IMOYPOYHOE IIVIAHUPOBAHUE
11 KJIACC -24aca

KoanuyecTBo yacos DJIeKTPOHHBIE
Ne ara uppoBLIe
Tema ypoka A unpp
n/n Beero KouTtpoabHbie IIpakTHyeckune H3y4YeHus o0pa3oBaTejibHbIE
padoThI padoThI pecypchl
1 XUMUYECKAN IeMEHT. ATOM. DJIeKTPOHHAS 1 0 0 bubmmorexa LIOK
KOH(HTYpaIns aTOMOB https://myschool.edu.ru/
bubmmoreka [JOK
2 CocTosiHHE DJISKTPOHOB B aTOME 1 0 0 A
https://myschool.edu.ru/
Ilepuoanueckuii 3axkoH u [lepuonuueckas
3 cHUCTeMa XMMHYECKUX deMeHToB . 1. 1 0 0 bu6mmoreka IJOK
MeHneneeBa, HX CBSI3b C COBPEMEHHOM Teopueit https://myschool.edu.ru/
CTPOEHHS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COSAMHEHUN 110
4 3 1 0 0 Bbubnuoreka IJOK
1aM | reproaaM. 3HaueHHe
oy pUon https://myschool.edu.ru/
MIEPUONYECKOT0 3aKOHA U CHCTEMBl XHMHYECKIX
snemenToB [I.W. MeHeneeBa B pa3BUTUU HAYKU
5 Crtpoenue BemiecTBa. XUMHUYECKas CBS3b, €€ 1 0 0 Bubmiorexa LIOK

BUJIbI; MCXaHHU3MbI 06pa3OBaHI/I5{ KOBaJICHTHOM

https://myschool.edu.ru/
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cBs3u. BonopoaHas cBA3b

bubauoreka LIOK
6 Honnas cBs3b
https://myschool.edu.ru/
BaneHnTHOCTE. DIEKTPOOTPUIIATENHHOCTb.
pPooTp bubmauoreka LIOK
7 Cremnenb okuciaeHus. BerecTBa MOIEKyISIPHOTO
https://myschool.edu.ru/
U HEMOJICKYJISIPHOTO CTPOSHHUS
bubauoreka LIOK
8 [Tomumepkl OpraHUYecKUue U HEOPTaHUYECKHE
https://myschool.edu.ru/
IlonsiTre 0 MUCIIEPCHBIX cUcTeMaX. VICTHHHBIE U
9 OJLIIO e pac . opel. MaccoBast 10 bubmmorexa LIOK
KOJIJTOUTHBI TBOPBHGI. Basa JOJISA
p p https://myschool.edu.ru/
BEIIECTBA B PACTBOPE
Kiaccudukars 1 HOMEHKIATypa
10 HEOpraHWYECKUX CoeAmHeHMH. | eHeTnaeckas bubmmoreka [IOK
CBSI3b HEOPTAHUYECKHX BEIIECTB, Pa3THYHBIX https://myschool.edu.ru/
KJIaCCOB
bu6mmoreka IJOK
11 I'erernyeckne psAIBI METAIUIOB U HEMETAILTOB
https://myschool.edu.ru/
Kiaccudukarys XuMIIecKHX peakiuii B
HEOpPraHWYECKON U OPTaHUYECKON XUMHUHU. 3aKOH
P P Bbubnuoreka IJOK
12 COXPaHEHHS MaCChl BENIECTB; 3aKOH COXPAHCHHUSI
https://myschool.edu.ru/
Y TIPEBpAIEHNS SHEPTUH TIPU XUMUIECKUX
peaKIumsx
Bubnuoreka IJOK
13 CKOpoCTh peakuuu. u

https://myschool.edu.ru/
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bubmuoreka LIOK

14 06 . X
paTUMBIC peakiuu. XUMUYECKOE PABHOBECHE https://myschool.edu.ru/
II 6ora Ne 1. «B
15 ef;aKTquCK(;zf i) (:)Ta a CK: 0J<1:I/I’IHI/Ie €CKOH bubamorexa LIOK
HNYHBIX T B H Th XUMHNY )41
pasit P P https://myschool.edu.ru/
pEaKIuN»
16 DJIIeKTPOIUTHYECKAS TUCCOIAALIHS bubmorera LIOK
P AHCCOMHATIA. https://myschool.edu.ru/
17 [Tonstue o BonoponHom nokazarene (pH) Bbubmorexa LJOK
pactBopa. https://myschool.edu.ru/
bu6mmoreka IJOK
18 P 0
CAKLUTI HOHHOTO obmeHa https://myschool.edu.ru/
19 . 'unponus opraHuuecKuX U HEOPraHUUECKUX bubnuoreka ITOK
BEIIECTB https://myschool.edu.ru/
bubauoreka [IOK
20 OKHUCIIMTENBHO-BOCCTAHOBUTEILHBIC PCAKIIMH.
https://myschool.edu.ru/
21 [TorsiTHE 00 2IIEKTPONIH3E PACIIIIABOB U bubmmoreka [IOK
pacTBOpOB coJiei https://myschool.edu.ru/
29 O06o006mmenne 3HaHMA padoTa 1o pa3aery bubmmorexa I[JOK
«Teopernueckre OCHOBBI XHMUI» https://myschool.edu.ru/
23 KonTponsnas padora Ne 1mo pazmemy bubmmoreka I[JOK
«Teopernueckre OCHOBBI XHMUI https://myschool.edu.ru/
24 Merannel, ux nonoxenue B [lepuoguueckoit Bubmiorexa LIOK

CUCTEMEC XUMHNYCCKHX 3JICMCHTOB I[ n.

https://myschool.edu.ru/
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Menpeneesa u 0COOEHHOCTH CTpOCHU aTOMOB.

bubauoreka LIOK
25 O61re pu3nyecKrue CBOMCTBA METAILIO
HC PH3CCKHE CBOHCTBA MCTAILIOB https://myschool.edu.ru/
bubmauoreka LIOK
26 CrocoObI oayue eTaio
t bt HOTYHEHIDE METALIOB https://myschool.edu.ru/
27 CruiaBbl METAIIIOB. DJIEKTPOXUMHYCCKUH PSIJT bubmuoreka IJOK
HaIpsDKEHUIH METaIOB https://myschool.edu.ru/
28 Koppo3sust MeTaiioB u Crioco0bI 3aIMTEI OT HEe brbmmoreia LIOK
PP - https://myschool.edu.ru/
X €CKHe CBOMCTBA BaXKHEH €TaJIo
20| (natpuh, ko, Kot s, asiovm) buGmorera LIOK
PHH, L T, ’ https://myschool.edu.ru/
WX COCTUHEHUI
30 XUMHUYECKUE CBOMCTBA XpoMa, MEIU U UX bubnuoreka ITOK
COCTMHEHUI https://myschool.edu.ru/
31 XUMUYECKHE CBOMCTBA IIMHKA, YKEJIe3a U UX bu6mmoreka IJOK
COCTMHEHHI https://myschool.edu.ru/
32 IIpakrrueckas padora Ne 2. "Pemenune bubmmoreka [IOK
IKCIIEPUMEHTAIBHBIX 337124 10 TeMe «MeTamisn" https://myschool.edu.ru/
Bbubnuoreka IJOK
33 O06001mmeHne 3HaHNH 10 TeMe «Mera
HHICHIE SHATIHH TO TeMe « TR https://myschool.edu.ru/
buo6 OK
34 Kontponbhas padora Ne2 o teme «MeTtasubn» nonuorexa

https://myschool.edu.ru/
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HeMeTa.]'IJ'H:I, HX IIOJIOKCHUE B HCpI/IOI[I/I‘{GCKOf'I

bubmuoreka LIOK

35 CUCTeMe XUMHUCCKUX dteMenToB . H.
https://myschool.edu.ru/
MenneneeBa 1 0COOCHHOCTH CTPOCHHUS ATOMOB
dusnueckre CBOWCTBAa HEMETAJIOB. AJUIOTPOITUS
36 HEMETAJUIORB (Ha MpUMEPEe KUCIoPOo/a, Cephl brbmmorexa LIOK
PHMEp POa, CEpI, https://myschool.edu.ru/
¢dhochopa u yriepona)
. bubnuoreka IJOK
37 XuMHYecKrie CBOMCTBA TaJIOr€HOB
https://myschool.edu.ru/
38 Baxmneiime coennHEeHNS TaJloTeHOB U UX bu6mmoreka IJOK
CBOMCTBA https://myschool.edu.ru/
b K
39 XuMHUecKre CBOMCTBA Cephl nonmorexa [10
https://myschool.edu.ru/
40 Kucnoponasie coequHEHUS CEPBI bubmmorexa [OK
PO A p https://myschool.edu.ru/
41 XuMH4decKkre CBOMCTBA a30Ta bubmorera [OK
https://myschool.edu.ru/
42 Kucnoponasie coeqHeHns a3oTa bubmorera [OK
PO A https://myschool.edu.ru/
43 Xumudeckre cBoicTBa dochopa u ero bubmmoreka I[JOK
COEIMHEHUN https://myschool.edu.ru/
m XUMHYECKHE CBOWCTBA yIIIepoJa, KPEMHUS U UX bubnmorexa LJOK
COEIMHEHUN https://myschool.edu.ru/
45

XUMHYECKHE CBOMCTBA KpPEMHUA U €ro

bubmmoreka I[JOK
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COGL[I/IHGHI/If/i. CumkaTtHas IIPOMBIIIIICHHOCTDb

https://myschool.edu.ru/

IIpuMeHeHne BaXKHENIIMX HEMETAIIIOB U UX

bubauoreka LIOK

46
COeIMHEH NI https://myschool.edu.ru/
O0o0011IeHE U CHCTEMATH3ALIMS 3HAHUH 10 TEME
47 «HemetaineDy. BeraucineHus o ypaBHEHUAM Bubmmoreka LJOK
XMMHUYECKUX PEaKIUil U TePMOXUMHUYECCKUE https://myschool.edu.ru/
pacy€rnl
48 Beluncnenus no ypaBHEHHUSIM XUMUYECKUX Bbubmorexa LJOK
peaknuii ¥ TEpPMOXUMHUIECKUE PACUETHI https://myschool.edu.ru/
IIpaxtiueckas padora Ne 3. «Pemenue
49 BKI:JHG I/IMeHTaHI:;HI)IX 3a1a4 I10 TEME EHGHHOTeKa HOK
. P Y % https://myschool.edu.ru/
Hemerannsr"y»
bubmuoreka [IOK
50 KonrtponsHas padora Ne3 o reMe «HeMmeTamis»
HTPOIbHAA paboT 11O TEME «ieMeTaipt https://myschool.edu.ru/
51 Heoprannueckre 1 opraHn4ecKrue KUCIOTEI bubmorera [OK
P P ' https://myschool.edu.ru/
. bu6mmoreka IJOK
52 XUMHUUecKre CBOMCTBA KHUCIIOT
https://myschool.edu.ru/
53 Heoprannueckre u opraHn4ecKue OCHOBAHUS bubmorexa HOK
P P https://myschool.edu.ru/
N N bubmmoreka IJOK
54 XUMHUeCKrEe CBOMCTBA OCHOBAHUI
https://myschool.edu.ru/
55

AmdoTepHBIe HEOPTAaHUYECKHE U OPraHUYECKUE

bubmmotreka I[JOK
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COCINHCHUA

https://myschool.edu.ru/

XuMuuecKre CBOMcTBa aM(pOTEPHBIX

bubauoreka LIOK

56
HEOPraHMYECKUX M OPraHUYECKUX COCTUHECHHN https://myschool.edu.ru/
N bubmuoreka IJOK
57 Cony ¥ UX XUMHYECKHE CBOMCTBA
https://myschool.edu.ru/
58 I'enernueckast CBsI3b HEOPraHUYECKUX U Bubmorexa [JOK
OpraHUYeCKUX BEIECTB https://myschool.edu.ru/
59 [paktudeckas padoraNe4 «["eHerudeckas cBs3b bubmmorexa LIOK
HEOPraHNYECKUX U OPTaHUYECKHX BEIIECTB» https://myschool.edu.ru/
60 O0600menne 3HaHUT TT0 TeMe «MeTautbDy ’ bubmoreka [IOK
«Hemeramns» https://myschool.edu.ru/
61 Permenune pacyeTHbIX 3a1a4 brbmorexa HOK
P A https://myschool.edu.ru/
bu6mmoreka IJOK
62 Hrorosas kouTposibHas padora Ned
P P https://myschool.edu.ru/
Poinp xuMun B 00eCIIieueHNH dKOJIOrHYECKOM,
63 JHEPreTUYECKON U NMHILEBON 0E€30IIaCHOCTU bubmorexa HOK
p = ’ https://myschool.edu.ru/
Pa3BUTHH MEUIIAHBI
IIpencraBnenns 00 00X HAYYHBIX IPUHIIMITAX
64 I pOl\I/:I;IHJJ'IeHHOFO 10J1 IHeHH;{ z:mﬂeﬁlﬁnxu bubmmorexa [IOK
p yi https://myschool.edu.ru/
BEILECTB
bubmmotreka I[JOK
65 Yenorek B MHPE BEILIECTB U MATEPUAIOB

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubmuoreka LIOK

® RUMIPLILFI0OBEE HeTonera ! https://myschool.edu.ru/
67 X K K 1 bubmoreka IJOK
MU U ITIOBCCAHEBHAA XU3Hb YCJIOBCKaA https://mVSChOOI.edu.ru/
68 P i 1 bubmuoreka IJOK
FEPRIBI PO https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Xumus, 11 kaacc/ I'adpuensin O.C., O0uiecTBO ¢ OrpaHNYeHHON 0TBETCTBEHHOCTHI0 «IPODA»; AkunoHepHoe o0mecTBo «U31aTe1bCTBO
«IIpocBemenne
* Xumus, 10 knacc/ I'adbpuensin O.C., Octpoymos U.T'., CaankoB C.A., AkuuonepHoe oduecto «M3narennbcTBo «IlpocBemenne

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIS

XHUMHUS,IOYPOUYHbIe IJIAHBbI 10 y4eOHuKy I'adpuensn O.C.

IHUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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