MHUHHMCTEPCTBO NPOCBEIIEHUSA POCCHUUCKOHU ®EIEPAIINA
MYHUUUTAJTLHOE KA3EHHOE OGIIEOBPA30BATEJIBHOE YYPEKIEHHE
«CPE/IHSI51 OBLIEOBPA3OBATENBHAS HIKOJIA Ne9 CT. AJIEKCAHIPOBCKOJ»
MAHCKOI'O PAHOHA KABAPJITHO-BAJIKAPCKOH PECIIYBJIUKY

I[MPHUHATA

Ha 3acemgaHuu MO
€CTECTBEHHO-MATEM, LMK
ripotokon Ne 1

or «30» 08. 2023 r.
MI.X.Eaﬂxaposa

MEKOY COLLN29 cr. AstekcaHapoBCKoOi

COI'MACOBAHA
METOIHCT

VYTBEPXIEHA
IIpuxazom
MEKOY «COILl Ne9

CT. AJIEKCaHIPOBCKOI
Ne/FJor Sy 08.2023 r.

Padouas mporpamma

Yd4ebHoro npeamera «Xumusi. bazoBblii ypoBeHb»

s ooygarommxcest 10-11 kmaccos

yuutens bankaposoii JI.X.

cT. Anexcanaposckas 2023 T.



OrJiaBJienue

1. TIOSICHUTEJIBHAS BAIIMCKA ....ccoiiiiiiiiiiiieeeeinennneenns 3

2. COAEP KAHHUE OBYUEHHSI ......ccneiiiiiiiiiiiiiinreeeeennnes 8
J (1 29 £ T PP 8
| B 79 £ T PP 11

3. INTAHUPYEMBIE PE3YJBbTATBHI OCBOEHUS ITPOT'PAMMBI
1O XUMHUHU HA BA3OBOM YPOBHE CPEJHEI'O OBLHIEI'O

OBPABOBAHMUSI ......cueniiiiiiiiiiiinneeeinaneeecensnnsceccnnnnces 15
4, TEMATHYECKOE IVIAHUPOBAHHE .......ccccevvvvieeeennnnnn. 27
J (1 29 £ T P 27
| B 79 £ T P 30
5. HOYPOYHOE IINIAHUPOBAHHUE ........ccceviiiiiveeeennnnnnnnns 32
J 18 291 £ 1ol P 32
) B 79 £ T 39

6. YYEBHO-METOJANYECKOE OBECIHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA ......cceiiiiiiiiniiinnnnns 52



1. 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
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B DegepallbHOM  rOCYJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX ToJIO)keHUH «CTpaTerun pas3BuTUs BocnuTtanus B Poccuiickoi
®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
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumusi» aisi 10—11 knaccoB 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
o01reo0pa3oBaTeIbHON  OpraHU3allMM, SBISETCS HEOThEMIIEMOW YacThIO UX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTypHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMus», COJIEpKAaHHE M IIOCTPOEHHE KOTOPOIrO OIpPENESEHBl 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 cpeaiHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJIaJa B (JOPMUPOBAHUE PALMOHATIBHOTO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMM M BO3MOKHBIMU 00JIACTSMH IIPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujaTeNbHas, Kak HayKa BBICOKMX TEXHOJOTWW HalpaBlieHa Ha pelieHue
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IUYHBIX 00JIACTIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHUYECKONW XUMHUHU (C BKIIOUCHHEM 3HAHUU U3 OOIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepkanusi KypcoB — «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  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYEeCKOl XUMHUM BEIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB JO CIOXKHBIX OUOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUN MaTepran u (DAKTOIOTHYECKHE CBEACHHS O BEMIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMH H3TOro 3aKkoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MpoTeKaHus pgomnoiHsercs B Kypcax 10 m 11 xmaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JEeSTENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K IMPOIECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ Uil TONOJIHEHWS 3HAHUM, PEIIEHUS WHTEJUIEKTYAIbHBIX U
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uuel, TakKMX Kak: MaTEepUAbHOE €IMHCTBO HEOPraHWYeCKOro H
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUH B PEUICHUU SKOJOTHUYECKUX MpobdiieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMeTa MpeaycMaTpuBalOT  (popMupoBaHUe
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIEAO0BATEIbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHUU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpPKATEJIbHOM XapaKTEPUCTUKHU LEJIeH HU3y4YEeHHs IpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSA TAKOW MOAXOJ K ONPEACICHHIO LIEJEH H3y4eHUs
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



CornacHO JaHHOM TOYKE 3PEHUS TJIABHBIMHM LEISIMM H3Y4YEHHs Ipeamera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHHUE W IMOHHMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHS U CTAaHOBJIECHUS,

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHX SIBICHUH,
UMEIOIINX MECTO B IPUPOJE, B MPAKTUUYECKON U MTOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
6e30macHOro 0OpaIleHus C BEIECTBAMH.

Hapsny ¢ atum, conepkartenpHas XapakTepUCTUKA LI U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMK, BIIAJCIONIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHMSIMHM aKTUBHOI'O IOJYYEHHUsI 3HAHUM U NPUMEHEHUs UX B PEAJIbHOU KU3HU
JUISL pELLICHUS NIPAKTUYECKUX 3a1a4.

B cBa3u ¢ oMM npu wu3ydeHUH IpeaMera «XUMHS» JTOMHHUPYIOLIEE
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(GopMupoBaHHE  HMHTEJUIEKTYaldbHO  Pa3BUTOW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPUHATHIO TPaMOTHBIX
pelIeHnl B KOHKPETHBIX JKM3HEHHBIX CUTYALHsX, CBSI3aHHBIX C BEIECTBAMU U HUX
IIPUMEHEHUEM;

GopmMupoBaHue |y O0OYyYalOIIMXCS  KJIIOUEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHIIU), WMEIIINX YHUBEPCAIbHOE 3HAYEHHUE JUIsI PA3JIMYHBIX BHUJOB
AESITEeIbHOCTU: pEelIeHus Mpo0iieM, MOMCKa, aHalu3a U 00paboTKu HH(OpMAIHH,
HEOOXOAMMBIX JJIi NPUOOPETeHHs OIbITa JEATEIBHOCTH, KOTOpas 3aHUMAaeT
BA)KHOE MECTO B TIO3HAHMM XUMHH, a TaKKe JUI1 OLECHKH C IO3HUIUN
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPTaHM3M YEJIOBEKA U IIPUPOIHYIO CPENY;



pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, HHTEIICKTYAIBHBIX W TBOPUYCCKUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HAHMSI TI0 XUMHH B COOTBETCTBUU C JKMU3HEHHBIMH TIOTPEOHOCTSIMH, UCTIOIB30BATh
COBPEMCHHBIC MH(POPMAIMOHHBIC TEXHOJOTHH IS TIOWCKAa W aHaJIM3a y4eOHOH U
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJICP KAHMS;

(dbopMHUpOBaHUE U PA3BUTHEC Y OOYYAFOIIMXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOMMBI, B YAaCTHOCTH, MPU ITUIAHUPOBAHWM W TIPOBEICHUH XUMHUYECKOTO
OKCIICPUMEHTA;

BOCIIMTaHUE Yy OOydJammuxcs yOeKIEHHOCTH B T'yMaHHCTHYECKOU
HAIPABJICHHOCTH XHMHH, €€ Ba)XKHOW POJIM B PEIICHUU TIO0OATBHBIX TPOOJIEM
PaIMOHAILHOTO MPUPOIOTIOIB30BAHMS, TIOTIOTHEHHS YHEPTETUICCKUX PECYPCOB U
COXpaHCHHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpex HOTO
OTHOIICHHWS K TPHUPOJEC M CBOEMY 3J0POBBIO, a TAKXKE NPUOOPETECHHUS OIBITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIIUIX, CBI3aHHBIX C XHMHUYCCKUMHU SIBJICHUSMH.

B yueOGHOoM mmaHe cpenHero ooOmero o0pa3oBaHUs TPEAMET «XUMHS»
0a30BOro YpOBHS BXOJHUT B COCTaB MpEIMETHOH o0jacTh «EcTecTBEeHHO-HAyYHbBIE
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero odpazopanusi, cocrabiusger 102 gaca: B 10 kimacce — 34 ygaca (1
gac B HeJento), B 11 kimacce — 68 yaca (2 yac B HEJIeNi0).



2. COJEP/ KAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
[IOJIyYEHUH HOBBIX BEIIECTB M MATEPUAIOB. T€OpHUs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccupuUKalMKM OpraHuyeckux BeuiecTB. HoMeHkiatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJICHHE C o0pa3laMy OpraHMYeCKHX BEIIECTB W MaTepuajaMu Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psia. Meran U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

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

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOKCTBA (peakuus nonuMepusanuu). IloaydyeHne CUHTETHYECKOIo
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peakuuH TUIPUPOBAHUS, TrajlOr€HUPOBAHUS, THApaTalUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuyeckue  ceoucmea  (peakyuu

CAJIOCEHUPOBAHUA U HumPOBdHu}Z), noaydyenue u npumeHeHue. TOKCUYHOCTH
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apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh m €€ mpoucxoxaenue. CrnocoObl nepepabOTKu HEPTH:
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 HM3YYEHHs] BEIIECTB M HX MPEBPALICHUN:
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 €0 CBOUCTB.

PacuétHnie 3agaun.

Beluncnenuss mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kucaopoaconep:kamme opraHn4ecKkue coeInHeHus

[IpenenbHble OJHOATOMHBIE CHHUPTHI. MeETaHON U ATAHOJ: CTPOECHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  COHUPTHL. DTWIEHIJIMKOJIb W  TIHIEPUH: CTPOCHHE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJCKYJIbl, (U3UYECKHE W XHMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
duznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/AC/bHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAas U
YKCYCHAsi KHCIIOTBI: CTpOCHHE, (PU3NYECKHe M XUMHUYECKHE CBONCTBA (CBOMCTBA,
oOmue /It Kitacca KUCJIOT, peakius dTepu(puKainum), MOIyIeHHe U IPUMECHECHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEJCTABUTEIN BBICIITUX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE JIEUCTBUE.

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



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

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1o ypaBHEHHIO XUMUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTepHble OpraHudeckue coenuHeHus. dusnueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpalNs, KAYeCTBEHHbIC PEAKIINK HA OCJIKU.

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

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

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

OKCHEpUMEHTAJIbHBIE METOABbl HM3YYEHMsI BEIIECTB M HUX MPEBpallECHUI:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.
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Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISETCS 4E€pe3 HCIOJb30BAaHUE 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, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpEHUE, DKCIIEPUMEHT, MOJAEINPOBAHUE.

®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 BEIECTB B OpPIraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

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

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIIME CPEICTBA, 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. DHEPreTUYECKUE YPOBHHU, MONYPOBHH. ATOMHbBIE opOuUTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMepUOAUYECKOTO 3aKOHA U [lepmoanueckoi cucTeMbl
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbeiil). Bopopoanas cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATENIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.
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BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAIIINYECKOU PELIETKHU.

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

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJIaCcCaM.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

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

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. 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.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OTHCaHue AEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yioKeHHE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU pPEaKIAN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
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
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.
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Meramisl. 1lonoxenue meramnoB B Ilepuoguueckon cucreMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, allfOMUHUN, IUHK, XPOM, JKEJI€30, Me/Ib) U UX COCTMHCHUH.

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

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIeHWEe M OINWCAHHE 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 M3BECTHOMY KOJIMYECTBY
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 o0OecrieueHUH HKOJOTHYECKOHN, IHEPreTUUYECKON W TMHUIIEBOMN
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 BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia 0E30MaCHOTO WCIIOIB30BAHUS MPENapaToB ObBITOBOM XUMUU
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 JIISI OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.
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dusnka: MaTepus, SHEPTHsI, Macca, aToM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

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

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIIBCKOXO3SMCTBEHHOE IPOM3BOJICTBO, ITHINEBAsI
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.
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3. INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA ITPOI'PAMMBI 110
XM HA BA30OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM H MpeaMeTHbIM). HayuHOo-MeToauyeckoil OCHOBOW st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
o0pa3oBaHus ABISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTATOB OCBOCHHMS MpenMeTra «XUMHUsS» Ha YpPOBHE CPEIHEro
o01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

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

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMUYHOCTH HA OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XHUMHUUYECKOr0 00pa3oBaHUs;

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

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUsS» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCHUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMUS» OTpaxkaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON ¥ TMPAKTHYECKOW JEATETHLHOCTH
OOy4JaromuXCcs M0 peau3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HaHHS 00YYAIONIMMUCS CBOMX KOHCTUTYITMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;
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MPEACTaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATEIbHBIX 3a/1a4, BBHIMOJHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX IPHU aHAIN3€ PA3IMUHbIX BUJOB YUeOHOU JIEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[EHHOCTHOTO OTHOIIEHUS] K MCTOPUYECKOMY H HAYYHOMY HACIEIHIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIEecCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUSI HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOJMIOJICHUHM, KPOMOTJIMBBIX  OKCIMEPUMEHTAIBHBIX  TOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

MHTEpeca W TMO3HABATEJIbHBIX MOTHMBOB B IOJIYYEHHUU M TOCIEIYIOIIEM
aHanau3e MH(pOpMAIMU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEJCHNUS;

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

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHIIEH C
NO3ULIMA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAaHHME IOCIEICTBUH 3TUX
MOCTYIIKOB;

4) popmMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 370POBBIO;

coOmoieHns TpaBwiI 0e30macHoro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOT0 MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIFOJICH;

OCO3HAHUS MOCIEICTBUI U HENPUATHUS BPEIHBIX MPUBBIUEK (YMoTpeOieHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM U  JAPYrux BUIAX
NEeATEeNIbHOCTH;
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YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B pEHICHWHM MPaKTUYECKUX 3ajad
COIMAIbHOM HAMPaBIECHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

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

YBaXXEHUS K TPYY, JIOJSAM TPyAa U pe3ysibTaTaM TPYIOBOM JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpeOHOCTEel 00IIECTBA;

6) 3K0JI0rNYeCKOro BOCIIUTAHMS

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TMPOOJeM, BIMSHUS
SKOHOMUYECKHUX TPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATIbHON CPEJIbI;

OCO3HAHUS HEOOXOJMMOCTH HWCIOJb30BAHUS JIOCTWKCHUM XUMHH IS
pEeIIeHUs BOMPOCOB PAIlMOHATBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCIIEJICTBUS MIPEANPUHUMAEMbIX AEHUCTBUN U IPEIOTBPAILATh UX;

HAJIMYUS Pa3BUTOTO PKOJIOTMYECKOT0 MBIILICHHUS, YKOJIOTHUECKOU KYJIbTYPHI,
OTbITa NS TEIbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUSs
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMATIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO TMPOTHUBOCTOSITH HJI€OJIOTHHU
xemodoouu;

7) IEeHHOCTH HAYYHOTI'O MO3HAHMSA:

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

NOHUMAHUS CHeNMDUKA XUMUUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBAaHUHN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IETOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIEeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexXaE€HHOCTH B 0COOOW 3HAYMMOCTA XUMHUU T COBPEMEHHOU
IMBWIM3ALUK: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W BaXHOM pOJIU B
CO37aHUHM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIMHBI, 00E€CIEYEHUU YCIOBUMN
YCHEUIHOTO TpyAa W OSKOJOTMYECKH KOMMOPTHOM KUZHM KaXKJIOro ujeHa
o011€ecTBa;
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€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: TOHUMAHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJNb3YEMbIX B €CTECTBEHHBIX HAYyKaX, CIIOCOOHOCTH HMCHOJIb30BaTh
MOJIy4aeMble 3HAHMS JJIs aHAIM3a 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
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpooJieM B peaibHbIX )KM3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATEINbHOCTH;

FOTOBHOCTM W  CIHOCOOHOCTH K  HEMPEpbIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN 1O XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTSAMH;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JeSITEIBHOCTH.

METANPEIAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO mpeamera «XuMUs» Ha
YpPOBHE CpeIHero 0011ero o0pa3oBaHus BKIOYAIOT:

3HAYMMbIE IS dbopmupoBaHus MHUPOBO33pEHUSI  O00yYarommxcs
MEXIUCIHUIUIMHAPHBIE (MEXKIpEeIMETHbIE) OOIEHAYUHbIE MOHITHS, OTpakarollue
[EJIOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHeNU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHE,
IpoIecc, CUCTEMa, Hay4HbIN (DakT, MPUHIUI, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0OBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIE JEHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH U COIIMATILHOW KOMITETECHITUH 00YJarOIIHXCS;
CIIOCOOHOCTH o0y4Jarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEKIUCIMIUIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y9eOHBIMM  TI03HABATCIbHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSIMHU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJHW3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpUBaTh;
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ONpeAesaTh LEIH JESITEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI IEITEIbHOCTH C MTOCTABICHHBIMHU LEISIMU;

WCMOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JJIOTUMYECKOTO MBIIUIEHUS —
BBIJICIIATh XAPAKTEPHBIC NMPU3HAKU TMOHITUA U YCTAHABIMBATH UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUSI OTIEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU [ KIacCUPUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTAHABIUBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTMUECKUE PaCCyXJeHHS (MHAYKTHUBHbBIC, JEAYKTHBHBIE, TIO
aQHAJIOTUM), BBISABIISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B paccMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKHUE
(3HaKOBBIEC) MOJIECIIH, TPEOOPA30BLIBATE MOJCIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUecKas ¢opMmysa, ypaBHEHHE XUMHYECKOMN
peakiuu — TPHU PEIICHHH Y4YeOHBIX IO3HABATEIbHBIX M TMPAKTHYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
NPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

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

(dbopMynHpoOBaTh LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIh30BATh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa
MO3HAHUS U OCHOBBHI Jisi (DOPMHUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M  MPOBEACHUS
YYCHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAONIONATH 32 XOJ0M
Mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 Pe3yNbTaT, (HOpPMYIUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIIHBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUYET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM W  TPOEKTHOMU
NEATENIbHOCTH, TMPOSIBIATh CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEILHOMY
IIOMCKY METOJOB pEUIICHUS NPAKTUYECKUX 3a7ay, MPUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3NTMYHBIX HMCTOYHHMKAX WHPoOpManuu (HAy4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMUYECKOTO COJEpKaHMs, CIPaBOYHbIE MOCOOUS,
pecypebl MIHTEpHETA), aHATUM3UPOBATH MHPOPMAIMIO PA3IUYHBIX BUAOB U (POpM
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MIPE/ICTaBIICHNUA, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTD u
HEMPOTUBOPEUYHUBOCTb;

(opMynHpOBaTH 3aMpPOChl U NPUMEHITh PA3JIMYHBIE METOABI MPU MOUCKE U
orbope uHPOpMaLMH, HEOOXOIMMOM [Js BBINOJHEHHS Y4eOHBIX 3a7ad
OIPEIEIIEHHOTO TUIIA;

OpuoOpeTaTh ONBIT MCMOJIb30BaHUA HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3IUUHBIX IOUCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAJIBHYIO  (OpMy  NpelCTaBICHUS
uHopMaIK (CXeMBbI, rpauKU, TUarpaMmbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
XUMHYECKOM HH(pOpMalMel: MPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYJibl, a00OpeBUATypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISTHOCTH.

OBiaeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XOJ€ Iuajora u/uiu
JUCKYCCUM,  BBICKAa3bIBaTh  HUJeH, (QOpPMYyIUpPOBaTH CBOU  NPEIJIOKEHHUS
OTHOCHUTEJIBHO BBITIOJIHEHMSI TIPE/JIO’KEHHOM 3a]1a4u;

BBICTYIIATh C MPE3CHTALMEN pe3yJlbTaTOB IMO3HABATEIHLHON NEATeIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MPoeKTa U (OPMYIUPOBATH BHIBOJIbI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUN MyTEM COTJIACOBAHUS IMO3UIMA B
X0J1e 00CYXJICHHS 1 0OMEHAa MHCHHUSIMU.

OBi1ajieHUe YHUBEPCATbHBIMHU PEryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENBHOCTh, Ompenessis €€ Lead W 3a7add, KOHTPOJIUPOBATH M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh TMpeJjiaraéMblii  alTOPUTM JEUCTBUIA TIPH
BBIMIOJIHEHUH Y4E€OHBIX U UCCIIEJOBATEIbCKUX 3a/]ay, BbIOMpaTh Haumbojee
3¢ (deKTUBHBIN cHocod MX pelieHuss ¢ y4€TOM TOJYy4YEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHaIn3a
Y CAMOOLIEHKH.
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NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

[IpeameTHble pe3yabTaThl OCBOEHMsSI Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(hOpMUPOBAHHOCTb  NPEACTABICHUM O XHMHUYECKOHM  COCTaBIISIIOIICH
€CTEeCTBCHHO-HAYYHONW KapTHHBI MHpA, POJIM XUMUM B TIO3HAHUM SIBIICHUUN
npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYECKUX 3a71au
U DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 370POBBIO U MPHUPOTHOMN
cpene;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAralOIMINE TOHATUS (XUMUYECKUH DJIEMEHT, aToM, DJIEKTPOHHAsI
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATEIHbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyia (pa3BEpHyTas M COKpaIm€HHas), MOJb, MOJISIpHAs
Macca, MOJSPHBIM 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHASA TPYIINa,
paauKall, U30Mepusi, ©30MEPhI, TOMOJIOTHUECKUIN Psii, TOMOJIOTH, YTJICBOJIOPOIHI,
KHCIIOPOJIT M a30TCOAEPIKAIINE COEOUHEHHS, MOHOMED, IMOJUMEpP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHHS
oprannueckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHsSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHMUS,
JeXanme B OCHOBE MOHMMaHUs MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHUX
ABJICHUN, (PAKTONIOTMYECKHE CBEJCHUS O CBOMCTBaxX, COCTaBe, MOJIYYCHUH U
0e30MacHOM HCIIOJIb30BAaHWM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IPaKTUYECKOU eI TEbHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE MPU3HAKU TMOHATHH,
yCTaHABIIMBAaTh UX B3aUMOCBSA3b, HUCIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTAaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB MW ypPAaBHCHWH XUMHUYECKHX PEaKIIH,
M3TrOTaBIUBATh MOJIENM MOJIEKYJ OPraHMYECKHX BEIIECTB JIA WJUIIOCTPAIMU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUW YCTaHABIWBATH MPUHAJJIC)KHOCTh H3YyUYCHHBIX
OpraHUYECKUX BEUIECTB IO UX COCTaBy U CTPOEHUIO K OINpeaeIEHHOMY
KJIAcCy/Tpynme COoeAuHEHUN (yrieBOAOPOABI, KHUCIOPOI U a30TCOACpIKaIIue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUMHEHHUSI), J1aBaTh UM Ha3BaHUS IO
cuctematnaeckoir Homenknatype (IUPAC), a Takke TpHUBOIUTH TPUBUAILHBIC
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Ha3BaHUsI OTMAEJIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, NPOIMWICH, AaleTUJICH,
ATUJICHTIIUKOJb, TIULEPUH, (HeHol, (hopManbAeTH, aleTalbIeru]l, MypaBbUHAs
KHCJIOTa, YKCYCHAsI KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTEapUHOBAs KUCIIOTA, TII0K03a,
dbpykTo3a, KpaxmMall, HeJI0a03a, TIIUIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCIMHECHUSIX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh yMEHHUS NPUMEHATHh TMOJOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEII[ECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3nYecKkue M XMMHYECKHE CBOMCTBA TUIHMYHBIX MPEACTaBUTENCH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEHIeCTB (METaH, 3TaH, JITWJICH, MPOMUJICH, alleTHJICH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30J, METAaHOJ, JTAHOJ, STUJICHIJIUKOJb,
MIEeprH, (EHOJ, aleTalbJIeThu/l, MypaBbUHAsE M YKCYCHasl KHUCIIOTBI, TIIIOKO3a,
Kpaxmal, IeJIJIF0JI03a, aMUHOYKCYCHAsI KUCIIOTA), UUTFOCTPUPOBATh TeHETHYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMHU COOTBETCTBYIONIMX XHMHUUYECKHUX PEaKIUi C
UCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojb), CIOCOOBI UX TEpepadOTKU W
IPAaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKu;

c(hOpPMHUPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakuud MO W3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEILECTB WJIN MPOAYKTOB PEAKIIUN);

chOpMHUPOBAHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOAaX HayYHOTO MO3HAHMS, UCIOJIB3YEMBIX B XUMHUU IIPU U3YYEHUU BEILIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JCHUE, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICTTUPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XHMHYECKHE 3HAHWS JJIsl TPUHATUS pEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHYECKON
MOCYZIOM M JTa0OpaTOPHBIM OOOpPYJOBaHMEM, a TaKXKe MpaBWiIa OOpaIlEeHUS C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSIMHU IO BBIIOJHEHUIO J1aA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yMEHHWHM TUIAHUPOBATH W BBITIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEeBpalleHUs OPTaHMYECKUX BEIIECTB IPU HAIrPEBAHUU, MTOJTYyUYCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHHYeCKUX
BEILIECTB, JeHaTypalusi OEJIKOB MpH HArpeBaHUH, I[BETHbIE peaklnu OEJIKOB) B
COOTBETCTBUM C TpaBUJIaMH TEXHUKH O€30MAaCHOCTU TMpU OOpallleHUH C
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BELIECTBAMU U J1a0OpaTOpHBIM OOOpPYIOBAHHMEM, TMPEACTABISATh PE3YyJIbTAThI
XUMHYECKOT0 HKCIIEpUMEHTa B (OpME 3alHMCH YPaBHEHHUH COOTBETCTBYIOLIUX
peakuuid u GOpMyJIMPOBaTh BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4yaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MAacCOBOM
uHpopmanuu, MaTepHeT u apyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  TpaBuja  AKOJOTHYECKHU
1[eJ1eCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3JI0POBbsi M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHUCTBUS Ha UBbIE OPraHU3Mbl ONPEACNIEHHBIX OPraHUYECKUX
BEUIECTB, MoHUMas cMmbica nokazarens [IJIK, moscHaTh Ha mpumepax crnocoObl
YMEHBIICHUS] W MPEJOTBPALEHUSI HX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUsi 0Oy4YaroIIMUXCs ¢ OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IO3HAHHS BEIIECTB H
XUMHYECKUX SBICHU;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaloOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.
11 KUIACC

[IpenmerHble pe3ynabTaThl OCBOSHMsI Kypca «OOmas M HeopraHudyeckas
XUMUS» OTPAKAIOT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHH: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
OpUpoabl, B  (OPMHUPOBAHMH MBIIUICHHS U KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI PEIICHHS TPAKTUUSCKUX 3a71a4
1 DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHMS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNue MOHATUSA (XMMHUYECKHH BJIEMEHT, aToM, u30Tom, S-, p-, d-
JJIEKTPOHHBIE OpPOMTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJIeHTHAsI, MOHHAs, METa/UIMYECKasi, BOJOPOIHAs ), KpUCTAUIMUECKAs peniéTka,
TANBl ~ XMUMUYECKUX  PEAKIMHA, PaCTBOP, DJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAs] JTUCCOLMALMS, OKHCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOW PEaKIMHd, XUMHUYECKOE PpPaBHOBECHE); TEOPHUHU M 3aKOHBI (TEOpHs
3JICKTPOJIMTHYECKON aucconuanuu, nepuoandeckuii 3akoH . M. MeHneneena,
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3aKOH COXPAHEHUsS MAacCChl BEIIECTB, 3aKOH COXPAHEHUs W MPEBPAILECHUS DHEPTUH
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMUYECKUN SI3BIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIME B OCHOBE IOHUMAHHS NPUYMHHOCTH M
CUCTEMHOCTH XUMHUYECKUX SIBICHHUH, (PaKTOJIOIMUYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€30MaCHOM HCHOJIb30BaHUM BAKHEUIINX HEOPraHUYECKUX
BELIECTB B OBITY U MPAKTUUYECKOU 1€ATETbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISATh XapaKTEpPHbIE MPU3HAKU TOHSITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, HCIIOIB30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
ONMCAHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHHUII;

c(OpMHUPOBAHHOCTh YMEHHUW HCIOJIB30BATh XUMHUYECKYIO0 CHMBOJUKY IS
cocTaBieHuss (OpMyJ BEIIECTB U ypaBHEHUNW  XUMHUYECKHX  PEaKIIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOpraHMYeCKUX BeIeCTB (yrapHblil ras, yrieKHCIbId Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHass U3BECTh, MUThEBAS COJ/IA, TUPUT U JIPYTHUEC);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COECIMHEHHUSX Pa3JIMYHOTO COCTaBa, BUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAs, METAJNINYECKasi, BOJOPOJIHASA) B COCIAUHEHUSAX, THI
KPUCTANTMYECKON PEmETK KOHKPETHOrO BellecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAs1, METAJUIMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB [0 HMX COCTaBy K ONpeNeIEHHOMY Kiaccy/rpymnre
COEMHEHUN (MPOCTHIE BEIIECTBA — METAJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHMUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnneneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIONIYI0, O0BICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuoaoB Ilepumonnueckoil cucteMbl
XuMH4eckux 3aemeHToB JI. M. MeHaeneeBa, MCHOJB3ys IOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opOuTanny, «QHEPreTUYECKue YPOBHUY, OOBACHSTH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
1o nepuoaam u rpymnmnam [lepuogmnyeckoit cucteMsl Xumuueckux 3smemMeHToB . 1.
Menpeneena;

chOpMHPOBAHHOCTh  YMEHUW  XapaKTepu3oBaTh  (OMUCHIBATh)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
MMOATBEPKIATh CYIIECTBOBAHWE T'€HETHYECKOW CBSI3M MEXIY HEOPTraHHMYECKHUMU
BEILIECTBAMU C MOMOINIBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHil;
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c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIUPOBATH XUMHUYECKHE PEAKIHUU IO
pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEAarupyrolluX BeEIIECTB, TEILNIOBOMY
s dekTy peakiuu, U3MEHEHHUIO CTENEHEW OKMCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaklyy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh ypPaBHEHUS PEAKIMN pPa3IUYHBIX
THUIIOB, TIOJIHBIE U COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBHUS, TIPH KOTOPBIX ITH PEAKIIUH UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh yYMEHUU TPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
KaueCTBEHHBIN COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, paclO3HaBaTh
OTBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX
BEIIECTB;

chOpMUPOBAHHOCTh YMEHHH  pPAaCKpPhIBAaTh CYHIHOCTh  OKHCJIMTEIIHHO-
BOCCTAHOBHTEJIBHBIX PEAKIUH MOCPEJICTBOM COCTaBJIEHUS JIEKTPOHHOrO OasiaHca
ATUX PEaKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKIuu OT Pa3IudYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3aeicTBus (nmpunnui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHHUW XapaKTEePU30BaTh XUMUUYECKHE MPOIECCHI,
JeXale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHUs CEPHOM KHCIIOThI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUNA 00 OOIIMX HAYYHBIX MNPUHIUIAX U
AKOJIOTHYECKUX MPOOIIeMax XUMHUECKOT0 MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHH MNPOBOAUTH BBIUUCIEHUS C HCIOJIH30BAaHUEM
MOHSITHSI «MaccoBas JOJiA BEIECTBa B PacTBOpE», OOBEMHBIX OTHOIICHUN Tra3oB
IpY XMMUYECKHUX PEaKIMsIX, MACChl BEIIECTBA WM 00bEMA Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACCHhI
BEILECTB, MPEBPAILCHNS U COXPAHECHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MpaBUIa MOJIb30BAHUS XUMHYECKOM
MOCYZIOM M JTa0OpaTOPHBIM OOOpPYIOBAaHHEM, a TaKKe TMpaBWia OOpaIeHus: C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIUSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCHEPUMEHT (pa3floKeHUE MEePOKCHAa BOJIOPOJa B MPUCYTCTBUU KaTaau3aTopa,
OMpeNieJIcHHe Cpelbl pPacTBOPOB BEIIECTB € MOMOIIBI YHUBEPCAIBHOIO
WHMKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIThH,
peaknuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peakiuu Ha cyinbdaT-, kapOoHAT- H
XJIOpUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE IKCIEPUMEHTAIBHBIX 3aJa4 IO
temam «Metamne» U «Hemeramiabl») B COOTBETCTBHM C MpaBUJIAMH TEXHUKHU
0€30MacHOCTU TpU OOpalIEHUU C BEIIECTBAMU U J1a0OpPaTOPHBIM 00OPYJOBAHUEM,
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MPEACTaBISATh PE3YJAbTAThl XUMHYECKOrO0 DJKCIEpUMEHTa B (QopMe 3amucu
YpaBHEHHUM COOTBETCTBYIOIIUX PEAKIUA U (HOPMYIHPOBATH BBIBOJABI HA OCHOBE
ATUX PE3yJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKU aHAIM3UPOBAThH XUMUUECKYIO
nHpopManuio, TMOJIy4aeMyr0 U3 pPa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOM
KOMMYHUKauu, MTHTepHET U Apyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  TpaBuja  AKOJOTHYECKHU
1eaecooOpa3Horo TMOBEJAEHUs B OBITY W TPYIOBOM JESATEIBHOCTH B LEAX
COXPAHEHHUSI CBOETO 3JI0POBbsi M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OTMACHOCTh BO3JICHCTBHS HA KMBBIE OPTaHU3MbI OMPE/ICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHaTh Ha mnpuMepax crocoObl yMEHBIIECHUS WU
PEIOTBPAILCHHS UX BPEIHOTO BO3JICUCTBHUS HA OPraHW3M YEJIOBEKa;

JUIs 00YYaIoIIMXCSl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
NPUMEHATh 3HaHHWS OO0 OCHOBHBIX JIOCTYITHBIX METOJIaX ITO3HAHHUS BEIIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaloOUIUXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.
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4. TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KoaunyecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM

DJIeKTpOHHbIe (LN (POBbIE)

Ne n/n Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIEe pecypchl
padoTsbI padoThI
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
[[https://academy-
content.apkpro.ru/lesson/a9f3d191-
. Sele-4e24-ac02-efb16fa49f6a
1.1 Teopust cTpoeHNs OPraHMYECKUX 3 https://educont.ru/?utm_source=eljur
coequaeHuit A. M. byrieposa https://edu.skysmart.ru/
bubauoTeka [JOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]
Hroro mo pazgeny 3
Pa3znesa 2. YriieBoaopoanbl
[[https://academy-
content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
TIpeiebHbIe YrIeBOIOPOIH — https://myschool.edu.ru .
2.1 2 https://educont.ru/?utm_source=eljur
AJIKaHBI
https://edu.skysmart.ru/
bu6saunoTteka [JOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]
HenpenenbHble yriaeBo10pOIbL: [[https://academy-
2.2 P 7 P 6 1 content.apkpro.ru/lesson/4038171e-

AJIKCHBI, AJIKaAUCHBI, aJIKUHBI

4158-4bd1-ae98-18dc1cfb9399
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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://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
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://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
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://myschool.edu.ru
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/

bub6anoTeka [JOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

2.3

ApoMaTtudeckue yrieBoaoposl

[[https://academy-
content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
https://myschool.edu.ru
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/

Bub6auoTeka [JOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

2.4

[IpupoHbIE UCTOYHUKHT
yIJI€BOJIOPOOB U UX NepepaboTka

[[https://lesson.edu.ru/04/10
https://myschool.edu.ru
https://myschool.edu.ru
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/

bu6aunoTteka [JOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

Hroro 1o pasaciy

13

Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust

3.1

Cnuptel. ®eHon

[[https://academy-
content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fa471694f
https://myschool.edu.ru
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
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https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
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://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://academy-content.apkpro.ru/lesson/5439c18b-
https://academy-content.apkpro.ru/lesson/5439c18b-
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/

Bub6auoTeka LIOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

Anbnerunpl. KapOboHoBble

3.2
KUCTO0ThI. Cl0KHBIE 3PUPBI

[[https://academy-
content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90
https://myschool.edu.ru
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/

Bub6auoTeka [JOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

3.3 VriieBoabl

[[https://academy-
content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
https://myschool.edu.ru]]

Hroro no pazneny

13

Pa3znen 4. A3oTcoaeprkaiye opraHnyeckue coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3
Hroro mo pazgeny 3
Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeIHEHUS

5.1 [Tnactmaccel. Kayuyku. Bojgokna 2
Hroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
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://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
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://myschool.edu.ru/

11 KVIACC

Ne /it HaumenoBanue paszienoB u Tem
[IpOrpaMMBbl

KonnuectBo yacos

JyeKTpoHHbIE (LUPOBLIE)
06pa3oBaTesIbHbIE PECYPChI

Bcero

KontponbHsbie
paboThl

[IpakTnueckue
paboThl

Pasnen 1. TeopeTruueckue 0CHOBbI XUMHU

1.1 | Crpoenue atoma. Ilepuonnyeckuii 3akoH U 7
[leproanueckas cucteMa XUMHUYECKUX
anemenToB JI. . Menaeneera

0

0

[[https://lesson.edu.ru/04/10
https://myschool.edu.ru
https://educont.ru/?utm_source=e
ljur https://edu.skysmart.ru/
bubaunoreka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

1.2 | Ctpoenue BemecTBa. MHOTOOOpa3ue BEIIECTB 8

[[https://lesson.edu.ru/04/10
https://myschool.edu.ru
https://educont.ru/?utm_source=e
ljur https://edu.skysmart.ru/
bu6sunoTreka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

1.3 | XumMuveckue peakiuu 13

[[https://lesson.edu.ru/04/10
https://myschool.edu.ru
https://educont.ru/?utm_source=e
ljur https://edu.skysmart.ru/
bubaunoreka [HIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

Jl06aBHUTbH CTPOKY

W
O

Wroro no pazgeny | 28

Pa3nes 2. Heopranuyeckasi XuMmusi



https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C

2.1

Hewmerauibl

[[https://lesson.edu.ru/04/10
https://myschool.edu.ru
https://educont.ru/?utm_source=e
ljur https://edu.skysmart.ru/
bubanoreka HOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

2.2

Mertannbl

13

[[https://lesson.edu.ru/04/10
https://myschool.edu.ru
https://educont.ru/?utm_source=e
ljur https://edu.skysmart.ru/
bubaunoreka LHOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

Hroro no pazneny

21

3.1

MeToabI TO3HAHUS B XUMHAU. XUMHUA U )KU3HD

19

[[https://lesson.edu.ru/04/10
https://myschool.edu.ru
https://educont.ru/?utm_source=e
ljur https://edu.skysmart.ru/
bu6smoTteka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

Hroro 1o pasacity

19

OBIIEE KOJIMYECTBO YACOB I1O
I[TIPOTPAMME

68
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https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C

5. HIOYPOYHOE IVTAHUPOBAHUE

10 KIIACC
KosnyecTBo yacoB
Ne Mara DJIeKTpOHHbIe LN (poBbIe
Tema ypoka KonTpoabnsbie | IlpakTHueckue
n/n Bcero u3yueHHus | oOpa3oBaTeibHbIE PeCypChl
padoThI padoTsbI
I . [[https://educont.ru/?utm_source=eljur
€IMET OPraHNYECKOM
beA " P https://edu.skysmart.ru/ bubavoteka
XUMUH, €
1 1 07.09 [1OK https://m.edsoo.ru
BO3HHUKHOBCHUEC,
https://resh.edu.ru/
Pa3BUTHUEC U 3HAYCHUC
https://www.yaklass.ru/]]
Teopus ctpoeHus [[https://educont.ru/?utm_source=eljur
OpPraHHYECKUX https://edu.skysmart.ru/ bubavoteka
2 coequHeHui A. M. 1 14.09 [{OK https://m.edsoo.ru
Byrineposa, eé OCHOBHEIE Ettps:/ / resh.edul.;iu/
S — ttps://www.yaklass.ru/]]
[IpencraBnenue o
Kiaccudukanuu [[https://educont.ru/?utm_source=eljur
OPraHUYECKHUX BEIIECTB. https://edu.skysmart.ru/ bubarnoreka
3 Howmenxknarypa 1 21.09 [JOK https://m.edsoo.ru
(cucremaTuyeckas) u https://resh.edu.ru/
TPUBHAIBHBIC HA3BAHUS https://www.yaklass.ru/]]
OpPraHUYeCKUX BEIICCTB
[[https://educont.ru/?utm_source=eljur
AJIKaHBI: COCTaB U https://edu.skysmart.ru/ bubanoreka
4 CTpPOEHHE, 1 28.09 [JOK https://m.edsoo.ru
TOMOJIOTUYECKHUM Pl https://resh.edu.ru/
https://www.yaklass.ru/]]
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https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C

Meran u 3TaH —

[[https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubsinoreka

5 npocTenmme 05.10 [1OK https://m.edsoo.ru
MPEICTABUTENN AITKAHOB https://resh.edu.ru/
https://www.yaklass.ru/]]
[[https://educont.ru/?utm_source=eljur
AJIKCHEL: COCTAR 1 https://edu.skysmart.ru/ bubavoteka
6 CTDOGHIe. CBOHCTRA 12.10 [[OK https://m.edsoo.ru
POCHHE, https://resh.edu.ru/
https://www.yaklass.ru/]]
[[https://educont.ru/?utm_source=eljur
OTHIIEH 1 MPOTIHIIEH — https://edu.skysmart.ru/ bBuéanoreka
7 pocTenme 19.10 [1OK https://m.edsoo.ru
MPEJCTaBUTENN AITKCHOB https://resh.edu.ru/
https://www.yaklass.ru/]]
Mpakriseckas paGora No [[https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubanoreka
1. «IlonydyeHue sTUICHA
8 26.10 [JOK https://m.edsoo.ru
Y U3y4YCHHUE eT0
. https://resh.edu.ru/
CBOWCTB»
https://www.yaklass.ru/]]
Anxanuensl. byranuen- [[https://educont.ru/?utm_source=eljur
1,3 u MmeTHIOyTaIUCH- https://edu.skysmart.ru/ bubarnoreka
9 1,3. Tlonyuenue 09.11 [OK https://m.edsoo.ru
CHHTETHUYECKOTO KayuyKa l}:ttps:/ / resh.edul.;iu/
1 pesuHBl ttps://www.yaklass.ru/]]
AJIKUHBI: COCTaB U [[https://educont.ru/?utm_source=eljur
O0COOCHHOCTH CTPOCHHUS, https://edu.skysmart.ru/ bubanoreka
10 TOMOJIOTHYECKHUIT PSIIL. 16.11 [OK https://m.edsoo.ru
https://resh.edu.ru/

Anetuies —
MPOCTEUILINI

https://www.yaklass.ru/]]
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https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C

npeACTaBUTCIIb AJIKWHOB

Briuucinenus no

[[https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubsinoteka

11 YPaBHEHUIO XUMUYECKON 23.11 [1OK https://m.edsoo.ru
peakiuu https://resh.edu.ru/
https://www.yaklass.ru/]]
[[https://educont.ru/?utm_source=eljur
ApeHbI: OEH30JT 1 https://edu.skysmart.ru/ bubavoteka
12 ToyoJ. TOKCHYHOCTh 30.11 [IOK https://m.edsoo.ru
apeHOB https://resh.edu.ru/
https://www.yaklass.ru/]]
[[https://educont.ru/?utm_source=eljur
I'eneTnueckas cBsI3b
CBOIODOIO https://edu.skysmart.ru/ bubavoteka
TIeB B
13 yE HOPOZIOB, 07.12 [1OK https://m.edsoo.ru
MPUHAIIIEKAITIX K
https://resh.edu.ru/
Pa3IMYHBIM KJIaccaM
https://www.yaklass.ru/]]
[IpupoaHbIe UCTOUHUKH [[https://educont.ru/?utm_source=eljur
YIJIEBOJIOPOIOB: https://edu.skysmart.ru/ bubarnoreka
14 IIPUPOHbIIi ra3s u 1y [IOK https://m.edsoo.ru
TIOIyTHBIE He(TAHbIE ' Ettpsi/ / resh.edul.;iu/
rasbl, He)Th 1 IPOLYKTHI ttps://www.yaklass.ru/]]
e€ mepepaboTKu
[IpupoaHbIC UCTOYHUKHU [[https://educont.ru/?utm_source=eljur
YIJ1€BOJIOPOJIOB: https://edu.skysmart.ru/ bubavoreka
IIPUPOIHbIIi Ta3 U [JOK https://m.edsoo.ru
15 21.12 https://resh.edu.ru/

MOMyTHBIE He(TAHbBIE
ra3bl, He()Th ¥ TPOAYKTHI
e€ mepepaboTKu

https://www.yaklass.ru/]]
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https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C

KonTtponsHas pabora o

[[https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubsinoreka

16 pazzueny 28.12 [IOK https://m.edsoo.ru
«YTIIEBOIOPOIBI» https://resh.edu.ru/
https://www.yaklass.ru/]]
[[https://educont.ru/?utm_source=eljur
[IpenenbHbIe
O HOATOMHEIC CLIIDTEL https://edu.skysmart.ru/ bubavoteka
17 8 pTHL: 11.01 [1OK https://m.edsoo.ru
METaHOJI ¥ 3TaHOIL.
https://resh.edu.ru/
Bopoponnas cBsizb
https://www.yaklass.ru/]]
[[https://educont.ru/?utm_source=eljur
MHOTOaTOMHBIE CITUPTHI: https://edu.skysmart.ru/ bubavoteka
18 STHJICHTJIUKOJIb U 18.01 [IOK https://m.edsoo.ru
TIIALEPUH https://resh.edu.ru/
https://www.yaklass.ru/]]
Deron: crpocHie [[https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubanoreka
MOJICKYJIbI, (PHU3UIECKUE
19 . 25.01 [JOK https://m.edsoo.ru
Y XUMUYECKUE CBOHCTBA,
https://resh.edu.ru/
MIPUMEHEHHE
https://www.yaklass.ru/]]
[[https://educont.ru/?utm_source=eljur
AJbIeTHIBL: https://edu.skysmart.ru/ buéavoreka
20 dbopmanbaerun u 01.02 [JOK https://m.edsoo.ru
arneTanabAeTul. AIETOH https://resh.edu.ru/
https://www.yaklass.ru/
OnHOOCHOBHBIE [[https://educont.ru/?utm_source=eljur
21 npeaesbHbIe 08.02 https://edu.skysmart.ru/ bubanoreka

Kap6OHOBLIe KHUCJIOTBI:

[JOK https://m.edsoo.ru
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https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/

MYpPaBbUHAs U YKCYCHas

https://resh.edu.ru/
https://www.yaklass.ru/]]

[Ipaktuyeckas padora No

[[https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubsinoteka

22 2. «CBolicTBa pacTBOpa 15.02 [IOK https://m.edsoo.ru
YKCYCHOH KHCIIOTBI» https://resh.edu.ru/
https://www.yaklass.ru/]]
C [[https://educont.ru/?utm_source=eljur
TCapuHOBAsA U
P https://edu.skysmart.ru/ bubavoteka
OJICMHOBAs KHUCJIOThI, KaK
23 22.02 [IOK https://m.edsoo.ru
IpEACTAaBUTECIIN BBICHIUX
https://resh.edu.ru/
KapOOHOBBIX KHUCIOT
https://www.yaklass.ru/]]
[[https://educont.ru/?utm_source=eljur
Mbista Kak coNM BBICITHX https://edu.skysmart.ru/ bBuéanoreka
24 KapOOHOBBIX KHCIIOT, UX 29.02 LIOK https://m.edsoo.ru
MOOIIIEE JENCTBUE https://resh.edu.ru/
https://www.yaklass.ru/]]
CrnosxHble 3¢upsl Kak [[https://educont.ru/?utm_source=eljur
MIPOM3BOTHBIE https://edu.skysmart.ru/ bubavoreka
25 KapOOHOBBIX KHCJIOT. 07.03 [OK https://m.edsoo.ru
I'uaponus cinokHBIX l};ttpsi/ / resh.edul.;iu/
>HpoB ttps://www.yaklass.ru/]]
K . [[https://educont.ru/?utm_source=eljur
¥pbl: THAPOIHS, https://edu.skysmart.ru/ bBuéanoreka
MPUMEHEHHE,
26 14.03 [JOK https://m.edsoo.ru
OuoJIoTUYECKast POJib
KIDOB https://resh.edu.ru/
P https://www.yaklass.ru/]]
97 VYrneBoapl: cOCTas, 2103 [[https://educont.ru/?utm_source=eljur

KJ1accuukarus.

https://edu.skysmart.ru/ bubavoreka
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https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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Baxwueiimmne
MPECTaBUTEIIN:
TIIFOK03a, PPYKTO3a,
caxapo3a

[IOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

Kpaxman u nemnonosa

[[https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubavnoteka

28 KaK IIPUPOJIHBIE 04.04 L[OK https://m.edsoo.ru
MOJIUMEPHI https://resh.edu.ru/
https://www.yaklass.ru/]]
KoHuTpossHas padbora mo [[https://educont.ru/?utm_source=eljur
paszeny https://edu.skysmart.ru/ bubsinoteka
29 «Kucnopoaconepxaiie 11.04 [IOK https://m.edsoo.ru
OpraHWYECKUe https://resh.edu.ru/
COCITUHEHUS) https://www.yaklass.ru/]]
[[https://educont.ru/?utm_source=eljur
AMMHEL: METHIAMHIH M https://edu.skysmart.ru/ bubanoreka
30 J— 18.04 [JOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]
AMHHOKHCIIOTHI Kak [[https://educont.ru/?utm_source=eljur
amdoTtepHbIe
https://edu.skysmart.ru/ bubarnoreka
OpraHuvecKue
31 25.04 [JOK https://m.edsoo.ru
COCHEHILA, 1 https://resh.edu.ru/
OHMOJIOTHYECKOE http ' l.<l
3HaveHwue. [lenTumpl ps://www.yaklass.ru/]]
B [[https://educont.ru/?utm_source=eljur
€JIKU KaK MTPHUPOTHBIC
PHpoA https://edu.skysmart.ru/ bubanoreka
32 BBICOKOMOJIEKYJISIPHBIE 02.05
[JOK https://m.edsoo.ru
COEJIMHEHUS
https://resh.edu.ru/
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https://www.yaklass.ru/]]

OCHOBHBIE TOHATUA
XAMAUN

[[https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/ bubanoteka

33 BBICOKOMOJIEKYJIPHBIX 1 16.05 [HOK https:// https://www.yaklass.ru/
R — ]]Jm.edsoo.ru https://resh.edu.ru/
OCHOBHEIE METO/EI [[https://educont.ru/?utm_source=eljur
CHHTE3a
BEICOKOMONCKVIDHELX https://edu.skysmart.ru/ bubavoteka

34 . y P 1 23.05 [1OK https://m.edsoo.ru
COC/IMHCHUH.

https://resh.edu.ru/
Hnacraccet, kayywt, https://www.yaklass.ru/]]
BOJIOKHA ps: Y '
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME
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11 KVIACC

Tema ypoka KosinyecTBO YacoB JlaTa DJIeKTPOHHBbIE HU(POBHIE
Ne Bcero | KoHTposibHBI | [IpakTuyeck | H3y4eHHUd o0pa3oBaTe/ibHbIE peCypChl
n/m e paboThl ve paboThl
1 AtomM. CocTaB aTOMHBIX S/EP. 1 0 0 05.09.2023 | [[https://educont.ru/?utm_sour
X¥MMHU4YeCKUH 371eMeHT. U30TOomHI. ce=eljur
https://edu.skysmart.ru/
bubanoreka LHOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]
2 3aKOH COXpaHEeHHUsT MacChl 1 0 0 07.09.2023 | [[https://educont.ru/?utm_sour
BellleCTB, 3aKOH COXpaHEHUs U ce=eljur
npeBpallleHrs IHEPTUU NIPU https://edu.skysmart.ru/
XMMHYECKUX peaKLUIX. bu6bauoTteka [JOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]
3 3aKOH NOCTOSIHCTBA COCTaBa 1 0 0 12.09.2023 | [[https://educont.ru/?utm_sour
BellecTB. BeecTBa ce=eljur
MOJIEKYJIIPHOTO U https://edu.skysmart.ru/
HEMOJIEKYJIIPHOT'O CTPOEHHS. bu6bsaunoTteka [JOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]
4 CTpoeHUe 3/IeKTPOHHBIX 1 0 0 14.09.2023 | [[https://educont.ru/?utm_sour

0060J/104€K aTOMOB XUMHYECKUX

3/7ieMeHTOB. KOpOTKHY U AJIMHHBIN

ce=eljur
https://edu.skysmart.ru/

BapHUaHTbI TAGJIHUIbI XUMHUYECKHUX bu6saunoTteka [JOK
3JIEMEHTOB. https://m.edsoo.ru
https://resh.edu.ru/
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https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

https://www.yaklass.ru/]]

CTpoeHHe 3JIeKTPOHHBIX 19.09.2023 | [[https://educont.ru/?utm_sour

0060J104€K aTOMOB XUMHY€ECKHUX ce=eljur

3JieMeHTOB. KOpOTKUI U AJIMHHBIN https://edu.skysmart.ru/

BapHUaHThI TAOJIUIbl XUMUYECKUX bubanoreka HOK

3JIeMEHTOB. https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

[Tosio>keHHE B IEpUOUYECKON 21.09.2023 | [[https://educont.ru/?utm_sour

cUCTeMe XUMHUUYECKHX 3JIEMEHTOB ce=eljur

. U. MeHzenieeBa BO10PO/a, https://edu.skysmart.ru/

JIAHTAHOU OB, aKTUHOWUJOB U bubaunoreka LIOK

HMCKYCCTBEHHO MOJIy4YeHHbIX https://m.edsoo.ru

3JIeMEHTOB. https://resh.edu.ru/
https://www.yaklass.ru/]]

BasienTHOCTB. BasieHTHbIE 26.09.2023 | [[https://educont.ru/?utm_sour

BO3MO>XHOCTH U pa3Mepbl aTOMOB ce=eljur

XUMHUUYECKUX 3JIEMEHTOB. PellieHune https://edu.skysmart.ru/

pacyéTHbIX 3a7a4. bubsauoTteka JOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

Buabl 1 MexaHU3Mbl 06pa30BaHUS 28.09.2023 | [[https://educont.ru/?utm_sour

XUMUYECKOU CBS3H. ce=eljur
https://edu.skysmart.ru/
bubaunoreka [IOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

XapaKTepuCTUKHU XUMUYECKOUN 03.10.2023 | [[https://educont.ru/?utm_sour

CBA3H.

ce=eljur
https://edu.skysmart.ru/
bubanoreka [IOK
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https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

10

[IpocTpaHCTBEHHOE CTpOEHUE
MOJIEKYJl HEOPTaHUYeCKUX U
OpraHUYeCKHUX BellecTB.

05.10.2023

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubanoreka IOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

11

THIbl KPUCTANINYECKUX PELUETOK
1 CBOHCTBA BeIeCcTB.

10.10.2023

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bu6smoTteka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

12

[IpruurHBI MHOTO06pa3us
BelllecTB. PelieHne pacuéTHBIX
3ajjau.

12.10.2023

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bu6smoTreka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

13

l,Z[I/ICI'IepCHI:Ie CHUCTEMBI.

17.10.2023

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubaunoreka [IOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]
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14 [IpakTuyeckas pa6ora Nel 19.10.2023 | [[https://educont.ru/?utm_sour
[IpuroroBsieHHe pacTBOPOB C ce=eljur
3aJlaHHOW MOJIIPHOU https://edu.skysmart.ru/
KOHIleHTpalyen. bubanoreka IOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]
15 KoHTpoJibHast paboTa N2l no 24.10.2023 | [[https://educont.ru/?utm_sour
TeMaM " BakHel1IMe XUMUYECKHE ce=eljur
HNOHSTHUSA U 3aKOHBI. https://edu.skysmart.ru/
[leprouecKuil 3aKOH U bubanoreka LIOK
nepuoiuuecKasi cuctrema https://m.edsoo.ru
XUMHUYeCKUX 3jieMeHTOB /J|.1. https://resh.edu.ru/
MeH/iesieeBa Ha OCHOBE YY€eHHUS O https://www.yaklass.ru/]]
cTpoeHuU aToMoB. CTpoeHHe
BellecTBa'.
16 CylHOCTb ¥ KJaaccudUuKauus 26.10.2023 | [[https://educont.ru/?utm_sour
XUMUYECKUX PEeaKLUM. ce=eljur
https://edu.skysmart.ru/
bu6smoTteka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]
17 OKUCIUTENIBHO- 09.11.2023 | [[https://educont.ru/?utm_sour
BOCCTAaHOBUTEJIbHbIE PEAKLIUH ce=eljur
https://edu.skysmart.ru/
bubaunoreka [IOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]
18 CKOpOCTb XMMHYECKHUX PEeaAKIUU. 14.11.2023 | [[https://educont.ru/?utm_sour

3aKOH JeUCTBYIOLUX MacC.
KaTasus v KkaTasu3aTopsbl.

ce=eljur
https://edu.skysmart.ru/
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bubanoreka [HOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

19

JlabopaTopHblit onbIT Nel. C-75

16.11.2023

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubanoreka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

20

[IpakTHUyeckas paboTa Ne2
BiinsiHve passinyHbIX GaKTOPOB
Ha CKOPOCTb XUMHUYECKOH
peakIuu.

21.11.2023

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubaunoreka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

21

XuMHYecKoe paBHOBECHE.
[IpuHLUT Jle lllaTesnbe.

23.11.2023

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bu6smoTteka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

22

[Ipor3BOACTBO CEPHOU KUCIOTHI
KOHTaKTHbBIM CII0COO0M.

28.11.2023

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubaunoreka [IOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

23

BJIEKTpOJ'[I/ITI/I‘IeCKaH

30.11.2023

[[https://educont.ru/?utm_sour
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aucconranusi. CuibHbIE U ciabble
asieKTpoiuThl Cpesia BOAHBIX
pacTBOpOB. BogopoaHbiit
nokasateJsb (pH) pacTBopa

ce=eljur
https://edu.skysmart.ru/
bubanoreka IOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

24

JlabopaTopHbli onbIT N22 .C-75

05.12.2023

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubanoreka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

25

Peaknuss MOHHOro 06MeHa.

07.12.2023

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bu6smoTteka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

26

JlabopaTopHbiit onbIT N23
['uposi3 opraHu4ecKux u
HeopraHU4YecKHX CoeJUHEHUH.

12.12.2023

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bu6smoTreka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

27

0606111eHME U TOBTOPEHUE
M3y4YeHHOro MaTepuaJa. PeleHue
pacyéTHBIX 33/1ay.

14.12.2023

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubaunoreka [IOK
https://m.edsoo.ru
https://resh.edu.ru/
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28

KonTposbHas pabota Ne2 no
TeMe: «TeopeTU4eCKre OCHOBBI
XUMHUMN».

19.12.2023

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubanoreka HOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

29

06111251 XapaKTepUCTUKa
MeTaJlJIOB.

21.12.2023

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubaunoreka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

30

XuMHueckue CBOMCTBA METAJJIOB.
JlabopaTopHbii onbIT N24

B3auMojelicTBUe IIMHKA U KeJie3a
C pacTBO-paMH KUCJIOT U 1es104yelt

26.12.2023

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bu6smoTteka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

31

O61Me croco6bl NOJy4eHHUs
MeTaJlJIOB.

28.12.2023

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubaunoreka [IOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

32

JJIEKTPOJIM3 PaCTBOPOB U
pacIJiaBoOB BELIECTB.

11.01.2024

[[https://educont.ru/?utm_sour
ce=eljur
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https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/
bubanoreka [HOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

33

[ToHsAATHE O KOPPO3UU METAJLIIOB.
Cnoco6bl 3alIMTHI OT KOPPO3UHU.

16.01.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubanoreka LHOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

34

MeTaJbl ry1aBHBIX noArpyn (A-
TPYII) NepUOJUYECKON CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB.

18.01.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bu6smoTteka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

35

MeTaJsiibl rJIaBHBIX OATPyN (A-
IpyIIl) NepuoAuYeCcKOrd CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB.

23.01.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bu6smoTreka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

36

MeTasnibl no60o4yHbIx noarpyni (b-
IpyIIl) NepuoaruiecKOrd CUCTEMBbI
XUMUYECKUX 3JIEMEHTOB.

25.01.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubaunoreka [IOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

46
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https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C

37

MeTasnibl no6o4yHbIx noArpynn (b-
TpyI) NepUoJUieCKON CUCTEMBI
XUMHUUYECKUX 3JIEMEHTOB.

30.01.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubanoreka IOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

38

OKcHUbl U TUAPOKCUZBI METAJIJIOB.

01.02.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubanoreka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

39

CrtaBbl MeTas/10B. PerieHue
pacuyéTHbIX 3a4a4. JJabopaTopHbIN
onbIT N25 3HaKOMCTBO €
06pa3LaMu MeTalJIOB U UX

pyaamu (paboTa C KOJJIEKIIUSIMH ) .

06.02.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bu6smoTteka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

40

[O60611EeHME ¥ TOBTOPEHUE
M3y4YeHHOro MaTepuaJa.

08.02.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubaunoreka [IOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

41

KoHnTposibHas pa6oTta Ne3 no
TeMe: «MeTaslsibI».

13.02.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubaunoreka [IOK
https://m.edsoo.ru
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https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/

https://resh.edu.ru/
https://www.yaklass.ru/]]

42

XUMUYeCcKHUe 3JIeMEeHTHI -
HeMeTaJlJbl.

15.02.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubanoreka IOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

43

CTpoeHue U CBOMCTBA NPOCThBIX
BELeCTB — HEMETAJIJIOB.
JlabopaTopHbI¥ onbIT N26
3HAaKOMCTBO C 06pa3LaMu
HEMETAJIJIOB U UX PUPOJAHBIMHU
coefuHeHUsIMU (paboTa ¢
KOJIJIEKIIUSIMHU ) .

20.02.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubaunoreka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

44

BopopoHble coeiliuHeHUS
HeMeTaJlJIOB.

22.02.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bu6smoTteka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

45

OKCI/I,E[I)I HEMETaJJIOB.

27.02.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubaunoreka [IOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

46

Kchopvocerpmamne KHCJIOTBI.

29.02.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
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https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/

bubanoreka [HOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

47 OkucauTe/NbHbIE CBOMCTBA 05.03.2024 | [[https://educont.ru/?utm_sour
a30THOM U CEPHOM KHUCJIOT. ce=eljur
https://edu.skysmart.ru/
bubanoreka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]
48 PellleHHe KaueCTBEHHBIX U 07.03.2024 | [[https://educont.ru/?utm_sour
pacyéTHbIX 33/1a4. JlabopaTOpHbBIH ce=eljur
onbIT N7 Pacro3HaBaHue https://edu.skysmart.ru/
XJIOPU/IOB, CYyJbPaTOB, Bub6anoTeka LIOK
KapOOHATOB. https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]
49 [KonTposibHasa paboTa N24 no 12.03.2024 | [[https://educont.ru/?utm_sour
TeMe: «HemeTasmnbi». ce=eljur
https://edu.skysmart.ru/
bu6smoTteka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]
50 X¥MUS B IPOMBIIIJIEHHOCTH 14.03.2024 | [[https://educont.ru/?utm_sour
XUMHKO-TEXHOJIOTUYECKUE ce=eljur
NPUHIUIIBI IPOMBIIILJIEHHOTO https://edu.skysmart.ru/
MOJIy4eHUS MeTaJlJIOB. bu6saunoTteka [JOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]
51 [Ipou3BOACTBO YyTryHa. 19.03.2024 | [[https://educont.ru/?utm_sour
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https://resh.edu.ru/
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https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur

[IpousBoOACTBO cTaNMU

ce=eljur
https://edu.skysmart.ru/
bubanoreka IOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

52 Xumus B ObITY. XMUMUYeCcKast 21.03.2024 | [[https://educont.ru/?utm_sour
IPOMBIIIJIEHHOCTb U OKpY>Katolas ce=eljur
cpeza. https://edu.skysmart.ru/
bubanoreka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]
53 ['eHeTHUecKas CBSI3b 04.04.2024 | [[https://educont.ru/?utm_sour
HEeOpTaHUYECKUX U OPTraHUYEeCKUX ce=eljur
BELECTB. https://edu.skysmart.ru/
bu6smoTteka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]
54 [IpakTnyeckas pabora N23 09.04.2024 | [[https://educont.ru/?utm_sour
PenieHue skcnepuMeHTalbHbIX ce=eljur
3a/a4 [0 HEOPraHU4YeCKON XUMHH. https://edu.skysmart.ru/
bu6smoTreka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]
55 [IpakTHyeckas paboTa 11.04.2024 | [[https://educont.ru/?utm_sour

Ne3PerieHue
3KCIepUMeHTa/JIbHbIX 33/1a4 10
HeopraHU4YeCcKou XMMHH.

ce=eljur
https://edu.skysmart.ru/
bubaunoreka [IOK
https://m.edsoo.ru
https://resh.edu.ru/
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https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

https://www.yaklass.ru/]]

56

[IpakTHyeckas paboTa Ne4
PenieHue skcneprMeHTalbHbIX

3a/a4 [0 OpraHuYeCcKOr XUMHUH.

16.04.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubanoreka HOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

57

[IpakTHyeckas paboTa Ne4
PenieHre skCcnepuMeHTaTbHbIX

3a/,a4 M0 OpraHUYeCKOr XUMHH.

18.04.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubaunoreka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

58

[IpakTnyeckas pabora Ne5
PenieHue npakTUYeCKUX
pacyéTHBIX 3a/jau.

23.04.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bu6smoTteka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

59

[IpakTHyeckas pab6ora Ne5
PerieHue NpakTUYeCKUX
pacyéTHBIX 3a/1ay.

25.04.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubaunoreka [IOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

60

[IpakTuyeckass pabota N26
[TosiyyeHue, cobupaHue U

30.04.2024

[[https://educont.ru/?utm_sour
ce=eljur
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paCno3HaBaHHUE ra30B.

https://edu.skysmart.ru/
bubanoreka [HOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

61

MpakTHuyeckas pabota N26
[TosiyyeHue, cobupaHue U
pacro3HaBaHUe ra3os.

02.05.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubanoreka LHOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

62

AHas13 BbINOJIHEHUSA
NpaKTUKyMa.

07.05.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bu6smoTteka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

63

0606111€HME U TOBTOPEHUE
M3y4YeHHOTro MaTeprasa

09.05.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bu6smoTreka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

64

0606111eHME U TOBTOPEHUE
M3y4YeHHOro MaTepuala.

14.05.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubaunoreka [IOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

52


https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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65

['ogoBast KOHTpoOJIbHAs paboTa
Ne5.

16.05.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubanoreka IOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

66

AHanu3 KOHTPOJIbHOU paboThI

21.05.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubanoreka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

67

PesepBHOe BpeMms.

24.05.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bu6smoTteka LIOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

68

Pe3epBHOe BpeMsl.

28.05.2024

[[https://educont.ru/?utm_sour
ce=eljur
https://edu.skysmart.ru/
bubaunoreka [IOK
https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/]]

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68
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6. YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
Xumus, 11 knace Pyasutuc I'.E., @.I'. ®enpaman, «3aaTenbcTBO
«IIpocsemenue»

METOIUYECKHUE MATEPHUAUJIBI IS YYUTEJIA

Xumus (0a30BbIypOBeHb ). Peanuzanys 00pa3oBaHus: METOAUYECKOE
nocobue 11 yuurens / Kasepuna A. A., [luuyruna
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-
himiya_type-metodicheskoe-posobie/

I''B.; mog pea.I'. B. [Inuyrunoii. M. : ®I'bHY «MHcTuTyT cTparerun
pa3Butusi oopazoanusi PAOy», 2022 81 c.:un.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/

bubmmoreka [IOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru
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