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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3pabotana 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 DegepalibHOM  rOCYJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus y4eOHOTo
npeameta «XuMus» B o0pazoBaTeNbHBIX opranuzanusx Poccuiickoit denepannu,
peanu3yoIX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOKEHUN
«Ctparerun pa3utusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuos a0 2025
roga» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJXOJOB K pa3paboTKe MpOorpaMMbl MO XUMHUU, K OMPEACICHUIO
oO11ieit ctpaTeruu oOy4deHus, BOCIIUTAHUS U PA3BUTHs O0YYAIONIUXCS CPEJCTBAMMU
yueOHoro npeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
COJICpKaHMsI, PE3yJNbTATOB OOyuYeHMs] W TPeOOBAaHUNM K YPOBHIO IOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pa3oBaTeIbHON  OpraHU3allK, SBJISETCS HEOThEMIIEMOW YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH ILEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTypHI
YeJI0BeKa, a TAK)KE IKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOIHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOyUYaIOIIMXCS HA
YpOBHE cpeHero o01iero 00pa3oBaHus CPeACTBAMH YIeOHOTO IIpeaAMeTa « XUMHUS,
COAEPKAHUE U MOCTPOCHHE KOTOPOrO OMPEAECICHBI B IPOrPAMME IO XUMHH C
yaéToM crenupuKkd HayKd XUMUHW, €€ 3HA4YCHHUS B TO3HAHWW TMPUPOILI U B
MaTepHaIbHON KU3HM OOIIECTBa, a TAKXKe C YIYETOM OOIIUX IIeNIe U MPUHITUIIOB,
XapaKTepU3YIOIHUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHEro OOIIeTro
oOpazoBanus B Poccuiickoit deneparuu.

XvMHS KaK AJEMEHT CHCTEMBl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
OnHa BHOCHT CBOM BKJIaJ B (GOPMUPOBAHKE PALIMOHATBLHOIO HAYYHOTO MBILIEHUS, B
CO37aHME IIEIOCTHOTO TPEJICTABICHUS 00 OKPYKaroIIeM MHpE KaK O €IUHCTBE
MPUPOJIBI U YEJOBEKa, KOTOpoe (OpMUPYETCS B XMMHUU Ha OCHOBE MOHUMAaHMS
BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOLIETO0 MHUPa, OCO3HAHUS B3AUMOCBSI3H MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOXHBIMU 00J1aCTIMU MPUMEHEHUS.



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 TEXHOJOTWM 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 coaepxkanue 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 HEMIOCPEICTBEHHO 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 HEOPTaHWUYECKONW XUMHUHU (C BKIIOUYCHHEM 3HAHUU U3 OOIIeH XUMHUH) 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 coaepxkanus 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 OpraHMYeCKOl XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBlIeHUH 0 CTpoeHUH BelecTB. CBeieHNs 00 U3y4aeMbIX B Kypce BeIllecTBax
JAIOTCSI B PA3BUTUU — OT YTJIEBOJOPOJIOB A0 CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX
coequHeHMM. B Kypce  OopraHM4ecko — XMMHH  [OJy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHBIH HAa YpOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
TEOPETUYECKUN MaTepuan u (DAKTOIOTHYECKHE CBEACHHS O BEIIECTBAX 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 HM3MEHEHHE (YHKIMM 53TOro 3aKkoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX W NPUMEHEHUH, & TAKXKE O XMMUYECKUX PEAKLMAX, UX CYIUIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHUs AonoHsAeTcs B Kypcax 10 u 11 kinaccoB asiemeHTamu
COJIEpKaHMsI, UMEIOIIUMU KYJIbTYPOJIOTMYECKU W TPUKIAJTHOW XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JAPYTMMHU HayKamu,
PACKpBIBAIOT €€ POJIb B ITIO3HABATEIILHOW U MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
Y IPAKTUYECKUX MPUI0KEHUN XUMUHU, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMpoOJieMax, CBS3aHHBIX C XHUMHEH,
KPUTHUUYECKH OCMBICIIUBATH MH(POPMAIINIO U PUMEHSTH €€ 715 OTIOTHEHU S 3HAHUH,
pEeUIEHNs HHTEJJIEKTYAJIbHBIX U DKCIIEPUMEHTAIBHBIX NCCIIEI0BATENbCKUX 3a1a4. B
[EJIOM COZIep’KaHue y4eOHOTo mpenMera «XUMHs» JaHHOTO YpPOBHS H3y4YeHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsl TIOHUMaHus (QUIOCOPCKUX HJeH, TaKMX Kak: MaTepuaibHOE €IMHCTBO
HEOPraHMYEeCKOr0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOECHHMEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUH ITyTEM SKCIIEPUMEHTA
U pelIeHUs TMPOTUBOPEUYUM MEXIy HOBBIMH (aKTaMH U TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PELICHUU PKOJIOTHUYECKUX MpoldiieM, a
TaKKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CBHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHuss 3agady  BOCIUTaHMS, Pa3BUTHS W COLMAIHA3ALUA
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalOT  (popMupoBaHUe
YHUBEPCAIBHBIX YUEOHBIX IEWCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJISI PA3TUYHBIX
BUJIOB JEATEILHOCTH: peEIIeHUus TMpoOsieM, TIOWCKa, aHalu3a W 00paboTKu
uHbopMaIi, HEOOXOAMMBIX ISl TMPUOOPETEHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIbCKON JAEATEIIBHOCTH, 3aHUMAIOUIEH BAXKHOE MECTO B IMO3HAHUU
XUMHUH.

B mpakTtuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEro OOIIero o0pa3oBaHUs, IPU ONPECIICHUN
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJIEeH HM3YYEHHS IMpeaMeTa HalpaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YeJIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSA TAaKOM MOAXOJ K OIPEIACICHHUIO LEJNEH W3y4EeHUs
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHbBIM.



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

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KJII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNI T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEaKIINil, HEOOXOUMBIX JJIsI TPUOOPETCHUS YMEHUIM
OPUEHTHPOBATLCS B MHPE BEIIECTB U XUMUUYECKUX SIBIICHUM, WMEIOIIUX
MECTO B MPUPOJIC, B MPAKTUUECKON U MOBCETHEBHON KU3HU;

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

Hapsiny ¢ atum, comepxkaTelibHas XapakTEepUCTHKA Elel U 3a1a4d U3ydyeHus
npeiMeTa B IporpaMme 1Mo XMMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHU TIPUOPUTETAMH B CUCTEME cpeAHero oodmiero oOpa3zoBanus. CeroaHs B
NPENoaBaHuy XUMUU B OOJIBIIEH CTENEHN OTAAETCS MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTEe  COJep)KaHusi OOydYeHHs, OPHEHTHPOBAHHOW HA TMOJITOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMK, BIAJCIONIET0 HE HabopoM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOTO MOJTYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM KU3HU JIJISl PEIICHUS
NPAKTUYECKUX 3a7a4.

B cBsI3u ¢ 3THM 11pH U3yueHuu npeamMera « XUMUs JOMUHHUPYIOIIEe 3HAUCHHE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIHBHOMY TPHUHSITHIO TPAaMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis1 PAa3JIUYHBIX BHUIOB
JESTENBHOCTH: PEIICHUs TPOoOIeM, MOUCKa, aHAIM3a U 00pabOTKK MH(POPMAIIHNH,
HEOOXOIUMBIX JJII IPUOOPETSHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BAKHOE
MECTO B NO3HAHMM XUMHH, a TAKXKe ISl OLICHKU C MO3ULHA SKOJIOTHYECKOMN
0€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB U XUMUYECKUX MTPOIIECCOB HA OPTaHU3M
YeJIOBEKA U PUPOJHYIO CPENLY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHUH JJIsl TIOMCKAa U aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPHU IUIAHUPOBAHUU U TMPOBEJCHUH XHMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHMsI TPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yuebGHoM maHe cpemHero oOmiero 00pa3oBaHUS TPEAMET «XUMHUSI
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctapisier 34 yaca: B 11 kimacce — 34 gaca (1 ygac
B HEJIEJIO).



COIAEPKXAHUE OBYYEHUA
11 KVIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XuMudeckud anemMeHT. AtoMm. Sapo aroma, W30TONBL. OJNEKTPOHHAs
000J104YKa. DHEPreTUYeCKre YPOBHHU, MOMYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacipenesieHuss JJIEKTPOHOB MO OpOMTalsiM B aTOMax
AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOIO0B. DINEKTPOHHASI KOHPUTYpAITUS ATOMOB.

[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CBs3p NepuOAMYECKOro 3akoHa M llepuogmueckoil cUCTEMBI
xuMu4deckux aieMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM H TEepHOJaM.
3HayeHHUEe NEPUOJUYECKOTO 3aKOHA B Pa3BUTUHU HAYKH.

Ctpoenune BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBS3U
(koBaJIeHTHAsl HEMOJSIpHAs M TOJSpHAsl, UOHHAs, MeTa/uinyeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
aKuenTopHblil). BopopoaHass cBs3b. BaneHTHOCTh. ONEKTPOOTPULIATENBHOCTb.
Crenenp okucneHus. IoHbI: KATUOHBI U aHUOHBI.

BemecTtBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[lonsiTue O nucHepcHBIX cucTeMax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 1071 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHCHUU. Homenknarypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIIUX K Pa3JIMYHbIM KJ1accaM.

Xumudeckas  peaknumsa.  Kimaccudukamms — XUMHUYECKHX — peakmuid B
HEOPraHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUYECKUX PEAKLIUX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3nuHbIX (pakropoB. OOpaTumble
peakuun. XuUMHYECKOe paBHOBecue. DaKTOphl, BIUSAIONIME HA COCTOSHUE
xumuueckoro paBHosecus. [Ipunnun Jle [laTtense.

DnekTponauTnyeckas auccouuanus. CuiibHbIE U ciadbie 35eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [ETOYHAS.

OKuCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.



ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYCHHS BEIIECTB M WX MPEBPAIICHHUIL:
nemoHcTpauus Tabmun «llepuoaunyeckas cuctema xumudeckux snementos . .
MenneneeBay, U3ydeHUE MOJENed KPUCTAJUIMUECKUX PEHIETOK, HAOMIOJCHUE U
OMHUCaHUE AEMOHCTPAIIMOHHBIX U JTA0OOPATOPHBIX OMBITOB (Pa3I0KEeHUE EPOKCUIA
BOJIOPOJIa B MPUCYTCTBUM KATaIU3aTOPa, ONPEIECIEHUE CPEABI PACTBOPOB BEILIECTB
C MTOMOIIIBIO0 YHUBEPCATBLHOTO MHANKATOPA, PEAKIIMK HOHHOTO 0OMEHa), MPOBE/ICHHE
MpakTu4Yeckoil padoThl «BiusHue pa3inyHbIX PaKTOPOB HA CKOPOCTh XUMHUYECKOM
peaKuumn».

PacuétHnie 3agaun.

Pacu€éTtel 1O ypaBHEHMSIM XMMHUYECKHX pEaKkluil, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUYETHI, pACUETHI C UCTIOJIB30BAHUEM MOHSITHS «MACCOBAsI 1015
BEILICCTBA.

Heopranuuyeckast xXumMust

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucrteme
xumudyeckux asnemeHToB JI. M. MeHueneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTpONUsT HEMETauioB (Ha TMpuUMeEpe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX HEMETAJUIOB (TallOTE€HOB, CEphI, a30Ta,
docchopa, yrmepoga U KpeMHHs) W HMX  COCAMHEHUW  (OKCHJIOB,
KHCJIOPOACOAEPKAIIUX KUCTIOT, BOJOPOAHBIX COCTUHEHUM ).

[IprMeHeHne BaXKHENIINX HEMETAIIJIOB U X COCTMHECHUU.

Mertamnel. [lonoxenne meraiuioB B Ilepuonudeckoi cucreMe XUMHYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0UEK
atoMoB MeTtauioB. Ob6mue ¢uzudyeckue cpoicTBa MetaioB. CIiaBel METAJIIOB.
DJIEKTPOXUMUUECKUMN PsiJl HAMPSHKEHUM METaJJIOB.

XUMHYECKHE CBOMCTBA BaKHEUIIMX META/UIOB (HATPHM, Kalul, KaJbIWH,
MarHui, aTlOMUHUM, ITUHK, XpOM, JKEJI€30, MEJIb) U UX COCTMHCHMUIA.

OO6mue crmocoObl MOMyYeHUsT METauioB. [IpuMeHeHHE METAIOB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YUYCHMS BEIIECTB M HX MPEeBpaIlCHUI:
M3yYeHHE KOJUICKIMU «MeTauibl U CIUIaBbl», 00pa3IOB HEMETAIIOB, PEIICHUE
AKCTIICPUMEHTAIBHBIX 3a/1a4, HAONIOJCHWE M OIMCAaHHE JISMOHCTPAIMOHHBIX M
71a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THAPOKCHUJIA ATIOMHHHUSA C PACcTBOpPaMHU
KHUCJIOT | IIEJI0Y€eH, KaueCTBEHHBIE PEaKIIMU Ha KAaTHOHBI METAJIJIOB).

PacuétHbie 3amaun.

Pacuéter mMaccel BemecTBa MM 00BbEMa ra3oB IO M3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce WIM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIISCTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMU, €CIIA OJHO
W3 BEIIECTB UMEET IPUMECH.



XuUMUS U )KU3Hb

Ponp xuMum B 0OecriedyeHUU SKOJIOTUYECKOU, SHEPreTUYECKOW M MUIIEBOU
0€30MacHOCTH, Pa3BUTUU MEAUIUHBL. [loHATHE O HAay4YHBIX METOJAX IMO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKIIUU.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPHUHIUIAX TPOMBIIIIEHHOTO
MOJIYYECHUS BXKHEUILINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB M MATEPUAIOB: BAXXHEUIIHUE CTPOUTEIIbLHBIC
MaTeprualibl, KOHCTPYKLUHOHHBIE MATEPUANIBI, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepUaibl JJIs AJICKTPOHUKH, HAHOMATEpPHUaJibl, OPraHUYECKUE U MHUHEPAIbHBIE
yI00peHus.

XUMHSL U 3J0pOBbE 4YEJIOBEKA: IIPABUJIA MCIIOJNb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuia 0€30MacHOT0 UCTOJIb30BaHUS MPEMapaToB OBITOBON XUMUU B
ITOBCEJTHEBHOM KU3HU.

MexrnpeaMeTHbIE CBS3H.

Peanuzanus  MeXnpeaMETHBIX  CBsI3ed MpU  HW3y4YeHHH  oOmer
HEeOpraHmyeckoi xumuu B 11 Kiacce oCylIecTBISETCS Yepe3 UCIMOJIb30BAHUE KAK
OOIIMX ECTECTBEHHO-HAYYHBIX T[OHATHH, TaK W TIOHSATUN, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBbIE MOHSATHS: HAy4YHBIM (DakT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KJIacCUPUKaIUsi, MEepPUOJUYHOCTb, HaOIIOACHHE,
JKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

@dusuka: Marepusi, JHEPrus, Macca, aToM, AJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, PaJAUOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MYECKUE BETUUYMHBI M CAUHUIIBI HX
U3MEPEHHUS, CKOPOCTb.

buonorusi: knerka, opraHusM, SKocucTema, Owuochepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpambl, TOPHBIC TOPOJIBI, MOJIE3HBIE MCKOMAeMBbI€, TOILIIUBO,
pecypchl.

TexHonorus: XUMHU4YECKasi MPOMBIILICHHOCTb, METAJLUTYPTUs, IPOU3BOJICTBO
CTPOUTENBHBIX MATEPUAJIOB, CEIBCKOXO3SMCTBEHHOE IIPOM3BOACTBO, NHUIIEBAs
MIPOMBIIINICHHOCTh,  (hapMalieBTHUecKasi  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETUYECKUX MPEnaparoB, MNPOU3BOACTBO KOHCTPYKLUHMOHHBIX MAaTEPUAJIOB,
3JIEKTPOHHAs HPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT U H.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJlbTaTaM OCBOEHHUSA
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus SIBISIETCS] CUCTEMHO-IEATETbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKOM TPaKJAHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

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

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHbBIC TJIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMU POCCHUICKOTO TPa)XIAaHCKOTO OOIIEeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHYECKOW JEeITeITbHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

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

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIIBHOCTH MTPHU CO3/TaHUU YUECOHBIX
MIPOEKTOB, PEIICHUHN YYECOHBIX U MO3HABATEJIBHBIX 3a]1a4, BBIMOJTHEHUH XUMUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh W NPUHUMATH MOTHBBI, HAMEPEHUs, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

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

YBOXXEHUSI K TMPOIECCY TBOpPUECTBA B 00JIACTH TEOPUH M MPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa 1 MO3HABATEILHBIX MOTHUBOB B MOJIYYEHUH U MOCIIEAYIONIEM aHATN3E
uH(OpPMaIIMH O MEPEIOBBIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHMS, OPUCHTUPYSICh Ha MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3WULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IEHHOCTeW 370poBOTO U Oe3zomacHOro o0pasza >KW3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE30I1MacCHOr0 OOpaIleHHUs] C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI 1LEHHOCTH MNPaBUJ HWHAWBUAYAIBHOTO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H JAPYruxX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUUYECKOMY M3Y4YEHUIO0 Mpodeccuil pa3iuyHOTrO pojia, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpazoBanus, Oyaymer mnpodeccur U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMUSI )KMU3HU HA 3eMJIE;

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

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATHS JICUCTBUN, NPUHOCSIIUX BpEl OKpYXKaloIeh
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATETbHOCTU AKOJIOTUYECKOMN HaIlPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IWHCTBE MPUPOJBI U YETOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
LIMBWIN3ALINN: B €€ T'YMaHHUCTUYECKON HAITPaBJIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepHaTbHOM KYyIbTYphl, PEIICHHH TIOOAIBHBIX MPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCTEIIHOTO TPY/a ¥ SKOJIOTUYECKUA KOM(DOPTHOM KUZHH KAKIOTO YIeHA OOIECTRA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMAaHUS CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4yaeMble 3HaHUS JIJIsl aHAJIu3a U OOBSICHEHUSI SIBIICHUM OKPYXAIOIEero Mupa u



MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eN1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LENbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NESATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3jIMYHbIX cepax NpoPpeccuoHalIbHON
NEATEITBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMmeTa «XUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBI€ IMOHATHUSA, OTPAXAIOIINC
OCJIIOCTHOCTH HaquOﬁ KapTUHbBI MHpPpA U CHGHI/I(l)I/IKy MCTOAOB IIO3HAHMUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKadX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (1)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U zlpyrI/Ie);

YHUBCPCAJIBHBIC y‘IG6HLIC I[CﬁCTBPISI (HOSHaBaTGHBHLIG, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJILHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUCCKNE 3HAHUS M YHUBEPCAJIbHBIE Y4YEOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPA)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA y4eOHBIMU NOo3HABaTEeJbHBIMH
JEeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENIENIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJITATHI AEATEIBHOCTH C TOCTABICHHBIMHU IEISIMU;

HCTIOJIb30BAaTh MPU OCBOCHWUM 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUN W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIacCUPUKAIIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITE 3aKOHOMEPHOCTH W MPOTHUBOPEUMs] B paccMaTpPUBAEMbIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMu4eckas (opmyJsia, ypaBHEHUE XUMHUECKOU peaKIuu
— MpPU PElICHUH Y4eOHBIX MO3HABATEJIBHBIX M MPAKTUUECKUX 3ajad, NPUMEHSTbH
Ha3BaHHBIE MOJICJIbHBIC MPEJACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAYyYHOTO MO3HAHUS BEUIECTB M XUMUUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
000011IeHNST ¥ BBIBOJIbI OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
IMOMCKY METO/IOB PELICHHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO PAa3JIMYHbBIX METOJIOB
[MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IWYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



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

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

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

UCII0JIb30BaTh HAYUHBIH SI3bIK B KAYECTBE CPEJICTBA MPU Pad0TE ¢ XUMUYECKOU
uH(opMalMel: MPUMEHATh MeXIpeAMeTHbIe ((pu3nueckue M MaTeMaTUUYECKHE)
3HaKU U CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJjaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMHU J€iiCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3EHTAllMel pe3yJbTaTOB IMO3HABATEIBHOU NESITCIHHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
o pe3yJibTaTaM MNPOBEAEHHBIX HCCJIEAOBAHUM MyTEM COTJIACOBAHUS MO3UIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

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

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH IESTEIbHOCTH HA OCHOBE caMOaHaln3a U
CaMOOLICHKH.

11 KIJACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OOIias M HeopraHuyeckas
XUMUSD OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHM: O XUMHYECKOM  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHUU B ITIO3HAHUU SIBJICHUN TTPUPO/IbI,
B (OpPMHUPOBAHUM MBIIUICHUS W KyJIbTYphl JHUYHOCTH, €€ (DYHKIIMOHAIBHOMU



IPAaMOTHOCTU, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUYECKHU
000CHOBAaHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBbIO U IPUPOJIHOM CpeEIE;

BIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HAaHWM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIArAIONINE TMOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, M30Tom, S-, pP-, O-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBI O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMHYECKas CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJUTMYECKasi, BOJOPO/IHAS ), KpUCTAJUIMYECKasl PeIIETKa,
TUTIBI  XUMHUYECKUX  peakiuid, pacTBOp, DJIEKTPOJIUTHI, HEIJICKTPOJIHUTHI,
ANEKTPOJIUTHYECKAsT JAUCCOIMAIIMS, OKHUCIUTENbh, BOCCTAHOBHUTENIb, CKOPOCTh
XUMUYECKOU PEaKINK, XUMHUYECKOE PaBHOBECHUE); TECOPUM M 3aKOHBI (TEopHs
BJICKTPOJIUTHUYECKON Auccouuanuu, nepuoanueckut 3axkon JI. M. Menneneesa,
3aKOH COXPAHEHUs MAacCChl BEIIECTB, 3aKOH COXPAaHEHUs W TMPEBPAICHUS] SHEPTUU
Opy XUMHYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3BIK XUMHUH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIGKAIIUE B OCHOBE MOHMMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XHMHUYECKUX SIBJICHUM, (PAKTOIOTHYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUU M 0€30MMacHOM HCTOIb30BaHUN BAXKHEUIIINX HEOPTAaHUUECKUX
BEIIIECTB B OBITY U MIPAKTHUECKOH JEATETLHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MUCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
ONMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILCHUN;

c(hOpMHUPOBAHHOCTh YMEHHMM HCIIONB30BAaTh XMMHUYECKYI0 CHMBOJIUKY JUIS
coctaBiieHus GOpMyJd BEIIECTB M  YpaBHEHUUW  XMMHUUYECKHX  peaKIui,
cucreMarnueckyro HomeHkIatypy (IUPAC) u TpuBuanbHbIe HA3BaHUS OTACIIBHBIX
HEOPraHMYECKUX BELIECTB (yrapHblii ras, yrieKHCIbId ra3, aMMHaK, Tami€Has
U3BECTh, HETAIIEHAs U3BECTh, MUTHEBAS COMIA, IUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPEAEIATh BaJCHTHOCTh U CTENICHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJ XMMHUYECKOMN
CBA3U (KOBaJICHTHAs, MIOHHAsS, METAJNIMYECKAasi, BOJOPOJIHAS) B COCAUHEHUSIX, THUII
KPUCTAJJIMYECKOW PEmIETKM KOHKPETHOTO BEIEeCTBa (aTOMHas, MOJICKYJSIpHas,
MOHHAs, METAJJIMYECKAs1), XapaKTep CpPeAbl B BOJHBIX pacTBOPaX HEOPraHHMYECKUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBYy K OMPENCIEHHOMY KiIacCy/TpyIie
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl MU HEMETaJUIbl, OKCHJIbI, OCHOBAHMUS,
KHUCJIOThI, aM(OTEpHbIE THIPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANUYECKOT0o 3akoHa [l.
N. MeHnneneeBa v IEMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYI0, O0BSI CHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIUU;



c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIECKTPOHHOE CTPOCHUE
aTOMOB XHMHUYECKHX »dJeMeHTOB 1—4 mepuoaoB Ilepuonnueckoil cucteMbl
XuMu4Yeckux 3jemeHtoB JI. M. MenneneeBa, WCHONb3ys MOHATHSA «S-, P-, O-
AJIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY, OOBSICHITH 3aKOHOMEPHOCTHU
M3MEHEHUsI CBOMCTB XMMHMYECKUX JJIEMEHTOB W UX COCAMHEHUU IO MEepuoaaMm u
rpynnaM [lepuoanyeckoil cucremsl Xumuueckux 31aeMeHToB [l. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUN  XapakTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHWYECKUX  BEIIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPXKJIATh CYIIECTBOBAHHE T'€HETUYECKOW CBSI3M MEXKIYy HEOPraHUYECKUMHU
BEI[ECTBAMU C TTOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTh YMEHHS KJIaCCU(PUIIMPOBATH XUMHUYECKUE PEAKIIUU TI0
pa3IMYHBIM TPU3HAKaM (YUCIYy U COCTaBY PEArupyIoIIUX BEIIECTB, TEIJIOBOMY
addekTy peakiuu, U3MEHECHHUIO CTENEHEW OKHCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
pEeaKIUM, Y4aCTUIO KaTaJlu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJIITh ypPaBHEHUS PEAKIMH pPa3IuIHBIX
THUIIOB, TIOJIHBIC M COKPAIIEHHBIC YPABHEHUS PEAKIIUi HOHHOTO OOMEHA, YUUThIBAs
YCJIOBHS, TIPH KOTOPBIX ITH PEAKIIUH HUAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh yYMEHUW TIPOBOJUTH PEAKIMH, MOATBEPKIAOIINE
KaueCTBEHHBIII COCTaB pa3IMYHBIX HEOPraHWYECKHX BEIIECTB, paclO3HABaTh
ONBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIME B BOJAHBIX PACTBOpPaX HEOPTraHUYECKUX
BEILECTB;

c(OpPMHPOBAHHOCTh YMEHHMH  pacKpbIBaTh CYHUIHOCTb  OKHCIUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIUN TMOCPEJICTBOM COCTaBIICHHUS JIEKTPOHHOTO OasiaHca
3TUX PEaKIU;

c(hOpMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakiuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMENIEHUSI XUMHUYECKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHEIIHETO Bo3aecTBus (mpuHuui Jle [latense);

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTEPH30BaTh XUMUYECKHUE TPOIECCHI,
JeXKale B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS CEPHOM KHCIIOThI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTaBICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
AKOJIOTUYECKUX POoOJIeMax XMMHUYECKOTO TPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHH NPOBOAWTH BBIUUCICHUS C HCIOIH30BAHUEM
MOHSATHS «MAacCOBas J0JIs BEILIECTBA B PACTBOPE», 00bEMHBIX OTHOILLICHHI ra30B MPU
XUMUYECKUX pEeaKIUsAX, MAacChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B pPEaKIUU
BEIECTB, TEIIOBOrO 3(P(eKTa peakiMu Ha OCHOBE 3aKOHOB COXPAHECHHSI MACCHI
BEILIECTB, IPEBPAILCHUS U COXPAHEHUS] SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHUN COOJIOAATh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
MOCy/Iol U J1Ta0OpaTOpHBIM OOOpPYAOBaHUEM, a TaKXKE IMpaBuUiia OOpalleHus C



BEILLIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSAMH MO BBIIOJHEHUIO J1A0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATH M BBIMOJHITH XUMHUUYECKUU
AKCIIEPUMEHT (pa3okKEeHUE MEepPOKCHAa BOAOPOJAa B MPUCYTCTBUU KaTald3aTopa,
ONpEJENIeHHEe Cpebl pPacTBOPOB BEIIECTB C TMOMOUIbIO YHUBEPCAIBHOIO
MHIUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW pEaKIIuH,
peaklud MOHHOTO OOMEHa, KayeCTBEHHBbIE peakIUu Ha cyinbdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, Ha KaTUOH aMMOHHUS, PELIEHUE SKCIIEPUMEHTAIbHBIX 3a/au IO
temaM «Metamibl» U «HemeTtamnel») B COOTBETCTBUU C MpaBUJIAMU TEXHUKHU
0e30macHOCTH NP OOpalEHUU C BEIIeCTBAaMU U JaOOpPaTOPHBIM 000PYIOBAHUEM,
OPEJICTABIATh PE3yJAbTaThl XUMHUYECKOTO JSKCIepuMeHTa B (opMme 3amucu
YPaBHEHHI COOTBETCTBYIOIIUX PEAKLUi U (OpMYyIHUpPOBaThH BEIBOABI HA OCHOBE 3TUX
pE3yJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIINIO, TIOJYYaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpPEACTBA MAacCOBOM
KOMMYHHKalnu, MHTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOAaTh  TpaBUJia  DKOJOTHYECKU
1[eJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYIOBOM JEATETBHOCTH B IEJSAX
COXpPaHEHHMsI CBOEr0 3J0pOBbSl U OKPYXAKIIEH NPUPOJHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JECHCTBHS HA )KMBBIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, TIOHUMAS
cmpicnt mokazarenst [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
IPEAOTBPAILECHHS UX BPEAHOTO BO3/IEMCTBUS HA OPTraHU3M YEJIOBEKA;

JUIsl 0Oy4YaroIIMUXCs ¢ OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IMO3HAHMS BEIIECTB H
XUMHYCCKUX SIBJICHUM;

JUISL  CIENBIX U CIa0OBUIANIUX OOYyYalOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy oOo3HadeHui JI. bpaitns mis 3anmucu XUMHYECKHUX

dbopmy.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH http://www.chemnet.ru/
11 n [lepnoanueckas cuctema XUMUYECKUX 3 http://school-
anemenToB 1. 1. Menneneesa sector.relarn.ru/nsm/
http://www.chemnet.ru/
Crpoenue BeniectBa. MHOrooOpasue
1.2 4 http://school-
BEIIECTB
sector.relarn.ru/nsm/
http://www.chemnet.ru/
1.3 XHUMHUYECKUE PEAKITUU 6 1 1 http://school-
sector.relarn.ru/nsm/
http://www.chemnet.ru/
Hroro mo pazgeny 13 http://school-
sector.relarn.ru/nsm/
Pasznen 2. Heoprannueckasi Xumusi
http://www.chemnet.ru/
2.1 Merasuisl 6 1 http://school-
sector.relarn.ru/nsm/
http://www.chemnet.ru/
2.2 Hemertamisl 9 1 1 http://school-
sector.relarn.ru/nsm/
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CBs3b HCOPraHN4YCCKUX U OPTraHUICCKUX
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2.3 2 http://school-
BEIIECTB
sector.relarn.ru/nsm/
http://www.chemnet.ru/
Wroro no pazneny 17 http://school-
sector.relarn.ru/nsm/
Pazgen 3. Xumus u sKu3HbL
http://www.chemnet.ru/
3.1 XUMUSA ¥ KA3HDb 4 http://school-
sector.relarn.ru/nsm/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 34
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IHOYPOYHOE IIVIAHUPOBAHHUE

11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuueckue op
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
. http://www.chemnet.ru/
XUMHUYECKUH dII€MEHT. ATOM.
1 5 o 1 04.09.2023 http://school-
NEKTPOHHAsE KOH(PUTypalust aTOMOB .09. sector relarn.ru/nsm/
[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucteMa XUMUYECKUX http://www.chemnet.ru/
2 anemenToB /1. 1. MenpeneeBa, ux cBs3hb 1 11.09.2023 http://school-
C COBPEMEHHOM TEOPHEH CTPOCHUS A sector.relarn.ru/nsm/
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHAYECKUX DIIEMEHTOB U UX
COEQUHEHUH I10 TPYIIIaM U HEePUOIaM http://www.chemnet.ru/
3 Py p ’ 1 http://school-
3HaYCHHE MEPUOJNIECKOTO 3aKOHA U 18.09.2023
sector.relarn.ru/nsm/
CHUCTEMBI XUMHUUYECKHUX d1eMeHTOB J[. 1.
MeHnpeneeBa B pa3BUTHH HAYKH
Crpoenue BelecTBa. XUMHUUYECKAs! CBSA3b, http://www.chemnet.ru/
4 €€ BUJIBI, MEXaHU3MbI 00pa30BaHUs 1 http://school-
HBE MEX P 25.00.2023
KOBAJICHTHOM CBsA3H. BoopoHas cBs3b sector.relarn.ru/nsm/
BaneHnTtHOCTb.
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DneKTpooTpULaTeIbHOCTh. CTENeHb
5 1 http://school-
okucieHus. BellecTBa MOJEKYJIIpPHOTO U 02.10.2023
sector.relarn.ru/nsm/
HEMOJIEKYJISIPHOTO CTPOEHUS
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Ilonsatue o AUCTICPCHBIX CUCTEMAxX.

http://www.chemnet.ru/

6 HcTuHHBIE U KOJUIOUIHBIE PACTBOPBI. 09.10.2023 http://school-
MaccoBas 1014 BeeCTBa B pacTBOpE T sector.relarn.ru/nsm/
Knaccugukanus 1 HOMEHKIATypa

. http://www.chemnet.ru/
HEOPraHUYECKHX COCAMHEHUH.

7 http://school-

I'enernyeckas cBsI3b HEOPraHMYECKUX 16.10.2023

sector.relarn.ru/nsm/
BEIIIECTB, PA3JINYHBIX KJIACCOB
Knaccudukanus XuMuueckux peaxkiuii B
HEOPraHMYECKOU U OPraHUYECKON

http://www.chemnet.ru/
XUMUHU. 3aKOH COXPAHEHUST MaCChl

8 http://school-

BEIIIECTB; 3aKOH COXPAaHEHUS U 23.10.2023

sector.relarn.ru/nsm/
MIPEBPAIIECHUS SHEPTHH TTPH XUMHYICCKUX
peaKImsIx

http://www.chemnet.ru/
Cxkopocts peakniun. OOpaTumbie

9 http://school-
peakuu. XUMUYECKOE PaBHOBECHE 30.10.2023

sector.relarn.ru/nsm/
[IpakTrueckas padota Ne 1. «Bnusiaue http://www.chemnet.ru/

10 a3JUYHBIX (PAKTOPOB HA CKOPOCTH http://school-

P (paxrop P 13.11,2023 | DSCHOOL
XAMHYECKOU PEAKLINNY sector.relarn.ru/nsm/
DIEKTPOTUTHIECKAs JUCCOIHALIHS.

[TonsiTue 0 BOJOPOIHOM MOKa3aTese http://www.chemnet.ru/

11 (pH) pactBopa. Peakuyu HOHHOTO 90.11.2023 http://school-
obmeHa. ['uaponu3 opraHudecKux u B sector.relarn.ru/nsm/
HEOPraHMYECKHUX BEIECCTB
OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHHBIE http://www.chemnet.ru/

12 eakun. [Touarue 00 dnekTpoInse http://school-
peaxtl P 27.11.2023

paciiiaBOB U paCTBOPOB colen

sector.relarn.ru/nsm/
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KoHnTponsHas paborta no pasaeny

http://www.chemnet.ru/

13 http://school-
«Teopernyeckre OCHOBBI XUMHUM» 04.12.2023
sector.relarn.ru/nsm/
MeTaJIJH)I, HUX IIOJIOKCHHUC B
[Iepuoanueckoil cucreMe XUMHYECKUX http://www.chemnet.ru/
14 anemenTtoB JI. 1. Menneneena u 11.12.2023 http://school-
0COOEHHOCTH CTpOoeHus aToMoB. O0mue T sector.relarn.ru/nsm/
(u3nueckue cBOcTBa METaNIOB
o http://www.chemnet.ru/
15 CruiaBbl METAIIJIOB. DJIEKTPOXUMUYECKUM http://school-
PSLIT HATIPSDKCHUH METAIIOB 18.12.2023 b:
sector.relarn.ru/nsm/
XHUMHYECKHAE CBOMCTBA BAKHEUIIINX http://www.chemnet.ru/
16 METaJJIOB (HaTpHi, Kaui, KalbLUi, 95,12 2023 http://school-
MarHuii, aJlOMUHUIN) U UX COeTMHEHUN o sector.relarn.ru/nsm/
o http://www.chemnet.ru/
17 XUMHUYECKHE CBOMCTBA XpOMa, MEIH U htto://school-
WX COCTUHECHUN 15.01.2024 B
sector.relarn.ru/nsm/
o http://www.chemnet.ru/
XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U
18 = http://school-
HUX COEIUHEHUN 22.01.2024
sector.relarn.ru/nsm/
[Ipaktuueckas padota Ne 2. "Pemienue http://www.chemnet.ru/
19 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME http://school-
29.01.2024
«Metamisn" sector.relarn.ru/nsm/
HemeTtamnel, X M0JI0KEHHE B
o http://www.chemnet.ru/
20 [Tepuoaudeckoit cucTeMe XUMHUECKHUX htto://school-
snemeHToB JI. . MenaeneeBa u 05.02.2024 RISCRDOT

0COOCHHOCTHU CTPOCHUA aTOMOB

sector.relarn.ru/nsm/
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dusznueckue cBOMCTBAa HEMETAILJIOB.

http://www.chemnet.ru/

21 AnnoTponus HEMETaUIOB (Ha IpUMepe 12.02.2024 http://school-
KHCII0poaa, cepsl, Gochopa u yriaepona) o sector.relarn.ru/nsm/
. http://www.chemnet.ru/
27 XVWMHUYECKUE CBOWCTBA TAJIOTEHOB, CEPBI htto-//school-
U UX COEeIMHEHUH 19.02.2024 sect;)r relarn.ru/nsm/
. http://www.chemnet.ru/
XUMHYECKHE CBOMCTBA a30Ta, hocodpa u
23 y http://school-
HX COCIMHCHUN 26.02.2024 sector.relarn.ru/nsm/
. http://www.chemnet.ru/
24 XUMHUYECKUE CBOMCTBA yriepoa, hito://school-
KPEMHHS U HX COCAMHCHHH 04.03.2024 | oo o relarn.ru/nsmy
. http://www.chemnet.ru/
o5 [TpuMeHeHHe BaKHEHIITNX HEMETAUIOB U htto-//school-
UX COeIMHEHUI 11.03.2024 sector.relarn.ru/nsm/
O00011IeHNE U CUCTEMATHU3ALMs 3HAHUN htto:// h /
o teMme «Hemeramnely. BerunciieHus mno Ui Ehemnet. I
26 . http://school-
YpaBHEHUSM XUMHUYECKHX pPEeaKIUi U 18.03.2024 sector relarn.ru/nsmy/
TEPMOXHUMHYECKHUE PACUETHI ' '
[IpakTnueckas padota Ne 3. «Pemenne http://www.chemnet.ru/
27 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME 08.04.2024 http://school-
"HemeTamisr"» T sector.relarn.ru/nsm/
http://www.chemnet.ru/
)8 KoHuTposabHas paboTa 1o Temam htto-//school-
«Merasl» u «HemeTtaiuisy 15.04.2024 secl té)r relarn.ru/nsm/
Heopranuueckue u opraHuyeckue http://www.chemnet.ru/
29 KHUCIOTEL. Heopranmueckue u http://school-
p 22.04.2024

OpraHN4Y€CKUC OCHOBAaHUA

sector.relarn.ru/nsm/
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AmboTepHbIE HEOPraHUYECKHE U
OpPraHWYECKUEe COCTMHEHUS.

http://www.chemnet.ru/

30 I'enernueckas cBsI3b HEOPraHUYECKUX U 1 29.04.2024 %ﬂj Insm/
OpraHn4eCKux BCUICCTB
Poiib xuMuu B 00eCIIeueHHH
31 9KOJIOTHYECKOH, IJHEPreTUYECKON U 1 Egpxmf hemnet.ru/
MUIIEBON O€30TTaCHOCTH, Pa3BUTUHU 06.05.2024 sector.relarn.ru/nsmy/
MEIUIUHBI
ITpencrapnenns 06 0OMMX HAYYHBIX http://www.chemnet.ru/
32 MPUHIUIAX TPOMBIIUIEHHOTO MOTY4eHUs 1 13.05.2024 http://school-
BaXXHEHUIITNX BEIIECTB sector.relarn.ru/nsm/
http://www.chemnet.ru/
33 Ye10BEK B MUPE BEIIECTB U MATEPHAIIOB 1 http://school-
P ’ 20.05.2024 sector.relarn.ru/nsm/
http://www.chemnet.ru/
34 XUMHA U 3I0POBBE YETOBEKA 1 http://school-
P 21.05.2024 sector.relarn.ru/nsm/
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 xnacc/ Pynzutuc I'.E., ®enpaman @.I"., AkuronepHoe 00111€CTBO

«M3parenscTBO «lIpocBemienne

METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

Xumug 10-11 kn. unaktuueckuii matepuan Pageuxuii A.M.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
MHTEPHET
http://www.chemnet.ru/

http://school-sector.relarn.ru/nsm/






