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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1O XMMHH Ha YpOBHE cpemHero oobmero o0pa3oBaHUs
pa3zpaborana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpebOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHOil 00pa30BaTENIbHOM MPOTpaMMbl CpeAHEro oOIIero oOpa3oBaHUs
(®OIT  COO), npencraBiaeHHbIX B DefepanbHOM  rOCYJapCTBEHHOM
oOpazoBarenbHoM cTanaapre COO, c¢ yuérom Konuenmuu npenogaBaHus
y4eOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX opraHuzanusx Poccuiickoi
@denepanuy, peaqu3yIONIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrPaMMbl, U
OCHOBHBIX TnoyIokeHn «CTpaTeruum pa3BUTHS BoOcCOUTaHUA B Pocculickoil
deneparuun Ha niepuoa 10 2025 roma» (Pacmopsbkenme IlpaButensctBa P® ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/J0B K pa3pabOTKe MpOrpamMmbl MO XUMHUH, K ONpPEIEIECHUIO
oOrieit crpaTernu 00y4YeHUs, BOCIIUTAHUS W PA3BUTHSI 00YUAIOIIUXCS CPECTBAMU
yueOHoro npeamera « Xumus» aist 10—11 kiiaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHuentyanbHble nonoxenus GI'OC COO o B3auMO0OYCIOBICHHOCTH LiEJEH,
COJIEpKaHUsl, PE3yJbTATOB OOYyuYeHHS] W TPEOOBAHUU K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, NOJIy4aeMoe BBIITYCKHUKaMH
0011e00pa30BaTeIbHON  OpraHu3alliy, SBISETCS HEOTHEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYXUT 3aBEpIIAIOIIMM 3TallOM pealu3aluu  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIITUX
LEJIOCTHOM CHCTeME XHMHUYECKOTO O00pa3oBaHUs. OTH IIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYpPbl
YEeJIOBEKa, a TaKKe SKOJOTMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpeae. Peammsyercs xumMuueckoe oOpa3oBaHHE
OoOy4YarmMXcsd Ha YPOBHE CpPEeJHEro oO1ero oopa3zoBaHusi cpeicTBaMU y4eOHOTO
npeaMera «XUMHUS», COJEp)KaHHUE M IOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMe MO XMMHUU C YYETOM CHEeUU(PUKU HAYKH XHMUHU, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJLI U B MATEPUATBHON KU3HU OOINECTBa, a TaKXKe C YUYETOM
oOIMX 1eJleld MW TMPUHLHUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHUE
CUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanumu.

XuMUsl KaK 3JE€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAET O0COOYIO0 POJib B
COBPEMEHHOW ITUBUIIM3AIIMK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PALIMOHATBLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME€ LEJIOCTHOTO MPEJACTaBICHUS 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (GOopMUPYETCS] B XMMHHM Ha OCHOBE MOHUMAHMSI
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHHS B3aUMOCBSI3U MEXIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMU 00JIACTAMH MPUMEHEHHUS.



TecHO B3aMMOIEUCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XMUMHS CTAJIa
HEOThEMJIEMOM YacThI0 MUPOBOH KYJIbTYpbl, HEOOXOUMBIM yCIIOBUEM YCIIEUTHOTO
TpyJa W >KM3HU KaxJaoro ujeHa oOmectBa. CoBpeMEHHas XUMHUS KaKk Hayka
CO3MJATENbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBjI€HAa Ha pEIICHHE
rno0aibHBIX MPOOJEM YCTOWYMBOTO pa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
HEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBUM ¢ OOIIMMHU LENSIMM M NPUHLOUIAMH CPEJHEro OOLIEero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3YYEHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY
OoOydJarmuxcs, HEOOXOOUMYI0 UM JJs  BBIPAOOTKH  MHUPOBO33PEHYECKUX
OPUEHTUPOB, YCIHEHIHOIO BKJIKOYEHUS B JKU3Hb COLMYMA, IPOJIOJIKECHHUS
00pa30BaHus B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapisiomuMu  TipeMeTra  «XUMHUS»  ABISIOTCS 0a30BbIE  KypChl —
«Oprannueckass xumus» M «OOm@ass M HeopraHuyeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SBJSIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMA
3HAHUU M0 HEOPraHMYECKON XUMUHU (C BKIIOUYCHHEM 3HAHUU W3 OOIIEd XUMHH) U
oprann4ecko xumMuu. @opMUpPOBaHUE JAHHOW CUCTEMBI 3HAHUU IPU U3YUYECHHUU
npeaMera O00ecreyrMBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEro MHOT0oo0Opasus
BELIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxaHusi KypcoB — «Opranudeckas xumus» u «OOwmas u
HEOpraHuveckas XUMHUs» cpopMupoBaHa B MporpamMMme MO XUMHUU HAa OCHOBE
CUCTEMHOTO TOJXOAa K M3yYEHUIO YyduyeOHOro Marepuaiga H 0O0yciOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH  HA  ONPEIENIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
paccCMaTpUBaIOTCSI HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMMHYECKMX M  DJIEKTPOHHBIX
OpeJICTaBlIeHUd O cTpoeHuu BemlecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOIOB /10 CIOXKHBIX OMOJIOTMYECKH
aKTHBHBIX COEAUHEHHWH. B Kypce OpPraHM4ecKOM XHMMHHU MOJYy4YarOT Pa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOTO 0OIIero oOpa3zoBaHUs MEpPBOHAYAIIbHbIC
IPEJCTaBICHNUS O XUMUYECKOM CBSI3HU, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW pPEaKIUU.

[Ion HOBBIM yrjaoM 3peHHs B IHpeaMere «XuMUs» 0a30BOr0 ypOBHA
paccMaTpuBaeTCsl HW3YYEHHBI Ha YpPOBHE OCHOBHOTO 0O0IIEero o0Opa3oBaHus
TEOpETUUECKU MaTepuad U (AKTOJIOTMUECKHE CBEACHHUS O BELIECTBAX U
XUMHUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» 00yYarouuMcsi TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOAMYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOAOJIOTHYECKHUX IMMO3UIINH,



ryo’ke TIOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMH 53TOro 3akoHa — OT
o0o0marome 10 0OBACHSIONIEH U MPOTHO3UPYIOIIESH.

Ennnasg cucrema 3HaHWN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKKE O XHMHUYECKUX PEaKIUsAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercss B Kypcax 10 um 11 xkmaccos
AJIEMEHTAMH COJICPKAHUS, HMMEIOIIUMHU KYJIbTYpPOJOTUYECKUNH W MPHUKIATHOU
XapakTep. OTU 3HAHHUS CIHOCOOCTBYIOT TOHMMAaHHWIO B3aUMOCBSI3M XUMHUU C
JPYTMMHM HayKaMH, PacKpblBalOT €€ poJib B IMO3HABATEILHOM W MPAaKTUYECKOU
NEeSATENbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHSI K IPOIECCY
TBOPYECTBA B O0JACTH TECOPUU M MPAKTUUCCKUX MPUIOKEHUNW XUMUH, TTIOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTHUUYECKH OCMBICIMBATH WH(OOpPMALUIO U
NPUMEHSTh €€ JUIsl TIOMOJIHCHHUS 3HAHUM, pPEIICHUS WHTEIUNICKTYalbHBIX U
HKCIIEPUMEHTAILHBIX UCCIIEIOBATEILCKUX 3a/1ad. B 1emomM copepxanue yueOHOro
npeamMera «XHUMHS» ~ JAHHOTO  YPOBHS ~ HM3YyYEHUSI  OPUEHTUPOBAHO  Ha
dbopMupoBaHrue y OOYYaIOIIMXCS MHUPOBO33PEHUYECKONW OCHOBBI I MMOHUMAaHUS
dbunocopckux ujaeH, Takux Kak: MaTepuaJbHOE €IUHCTBO HEOPTaHUYECKOrOo U
OpPraHUYEeCKOr0 MHpa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTaBOM U
CTPOCHHEM, ITO3HABAEMOCTh MPUPOAHBIX SIBICHUW IYyTEM OSKCIIEpUMEHTa U
pelieHusi TMPOTUBOPEYMN MEXKAYy HOBBIMU (aKTaMHM W TEOPETHUYECCKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUHU SKOJIOTHYECKUX MpodiieM, a
TaKXKe MPo0JIeM COEpeKEHUST IHEPTETUICCKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B rmmane pemeHuss 3aga4  BOCHUTAHMS, PA3BUTHS W COLMAIM3AIUU
OoOy4Yaromuxcss MPUHATHIE MNPOrpaMMON MO XMMHUHU TMOJXOJbl K OIPEIEICHUIO
CONlep)KaHUSI ® TIOCTPOEHHUS TPEeIMeTa MpeaycMaTpuBaloT (GopmMupoBaHue
YHUBEPCAIbHBIX YUYEOHBIX JCHCTBUH, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3IMYHBIX BHUIOB JICATECIIBHOCTH: pelIeHus TMpobsieM, IOMCKa, aHajiu3a U
00paboTKH MHPOPMALIMH, HEOOXOJUMBIX JJIs PUOOPETEHHUS ONbITa TPAKTUYECKOM
U HCCIIEIOBATENIbCKOM JIESITEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHUU
XUMUHU.

B mpaktuke mnpenogaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, TaK U HA YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl, IPU OMPEACICHUN
COJIEpKATEIIbHONW XapaKTepUCTUKU LEeJIed HW3Y4YEHHs] MpeIMeTa HalpaBICHUEM
NEPBOCTENICHHOW 3HAYUMOCTU TPAJULMOHHO MpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATeIbHOCTH YeJIOBEKa U KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTyphl. C
METOJIMYECKOW TOUYKM 3PEHUS TAKOW MOAXOJ K ONPEAECICHUIO LIEJIEU U3y4YCHUS
IIpeAMETA SBJISIETCS BIOJIHE OIPAB/IaHHBIM.



CorymacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMU LEISIMU M3Y4YEHHUS IIpeaIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 -11 xJ1.) sBrsIrOTCS:

o ¢dopMHpOBAHME CHCTEMbl XHMHUYECKMX 3HAHUW KAk  Ba)KHEHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOW
JeXaT KIIOYeBble MOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBl U TEOPUU XHUMHH,
OCBOCHHE fA3bIKA HAYKH, YCBOCHHE W NMOHHUMAHUE CYLIHOCTH JIOCTYIHBIX
00001IeHNIT MHPOBO33PEHUECKOI0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHE
UX Pa3BUTHUS U CTAHOBJICHHS;

e (QopmHupoBaHUE U pa3BUTHE NMPEACTABICHUIN O HAyUYHBIX METO/aX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOoOXOAUMBIX JUIsl MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUM,
MUMEIOILIHX MECTO B MPUPOJIE, B TPAKTUYECKON U MOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHHUM U CIIOCOOOB JAEATEIHHOCTH, CBA3AHHBIX C HAOJIOJIEHUEM
U OOBSICHEHHMEM XUMHUYECKOTO SKCIEPUMEHTa, COOIIOJEHUEM MPaBUI
0e30macHoOro o0paIieHus ¢ BeIeCTBAMH.

Hapsay ¢ atum, coaepkarenbHas XapakTEpUCTHKA LEIeH U 3a7a4 U3ydeHus
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMM MPUOPUTETAMHU B CUCTEME CpefHero ooimiero odpa3zoBaHusa. CerogHs B
OpEenoJaBaHUM XUMHH B  OOJbIIEH  CTENEHW OTAAETCS  IPEANOYTEHHE
OPAaKTHYECKONH KOMIIOHEHTE COJEep>KaHus OOy4YeHHs, OpPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHU3alliy, BIAJICIOMIETO HE
HAOOpOM 3HaHUM, a (QPYHKIMOHAIBHOM TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHUSMU aKTUBHOIO MOJYYEHHs] 3HAHMM M NMPUMEHEHHS UX B PEATBLHON KU3HU
JUISl pELIEHUS] TPAKTUYECKUX 3a/]a4.

B cBf3M C 3TUM 0OpH U3YYEHUH MNpeaMeTa «XHUMHS» JOMUHHUPYIOIIEe
3HaYeHHUe NMPUOOPETAIOT TaKUE LU U 3aJ]aui, KaK:

ajantanys 00y4arolmuxcsl K yCJIOBHSM JMHAMUYHO Pa3BHBAIOLIErOCsS MHUPA,
dopMupoBaHHE  UHTEIUIEKTYaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX dKU3HEHHbIX CUTYalUsAX, CBA3aHHBIX C BEIIECTBAMHU U UX
PUMEHEHHUEM;

dopMupoBaHne y OOyyarOUIMXCs KJIFOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), HMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE Uil PA3IMYHBIX BHUIOB
NEeSATENbHOCTU: PElIeHHs MpoOJeM, MOUCKa, aHaluu3a U 00padOTKu MH(pOpMaLIUH,
HEOOXOIUMBIX JUIsl MPUOOPETEHUs OIbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHWM XUMHUHU, a TaKKe JUI OLEHKA C IO3HUIHN
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XHUMHUYECKHX
IPOLIECCOB HA OPTaHU3M YE€JIOBEKa U MPUPOAHYIO CPELY;



pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, MHTEJUIEKTYaJIbHBIX W TBOPUYECKUX
CIOCOOHOCTEM 00yUYarOIIMXCs: CIOCOOHOCTH CAMOCTOSITEILHO MPUOOPETaTh HOBBIE
3HAHUS 0 XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCTIOIH30BATh
COBpEMEHHbIC MH(OPMAIIMOHHBIE TEXHOJOTUM JUIsl MOMCKA U aHajau3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(OPMAITUU XUMHYECKOTO COJIEPKaHMUS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYAIOIIUXCSI ACCOLIUMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUSI,  HAOJI0JIaTeIbHOCTU, COOpPaHHOCTH, aAKKypaTHOCTH, KOTOpbIC
OCOOCHHO HEOOXOIWMBI, B YaCTHOCTH, MPH I[UJIAHUPOBAHWH U TIPOBEICHUU
XUMHYECKOT0 HKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydamommxca yOeKIEHHOCTH B T'YMAaHHCTHYECKOU
HaIMpPaBJICHHOCTH XUMHUH, €€ Ba)XHOW POJM B PEUICHUH TJIOOATBHBIX MPoOJieM
palMOHAIBLHOIO MPUPOJAONOIb30BAHUS, MOMOJHEHUS YHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHUS, OCO3HAHMS HEOOXOIUMOCTH OEpeKHOTrO
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3JI0POBBIO, a TAaKXKE MPUOOPETEHHUS OIbITA
WCIIOJIb30BaHUsl TOJIYYEHHBIX 3HAHUW Ui TPUHATUS TPAMOTHBIX PEIICHHUH B
CUTYyalUsX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B ydyeObHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOT0 YPOBHS BXOJUT B COCTaB MpPeIMETHON 001acTu «ECTeCTBEHHO-HAYUYHbIE
PEAMETHI».

OO11ee YncI0 4acoB, OTBEAEHHBIX ISl U3YYCHHUS XUMUH, Ha 0a30BOM ypOBHE
cpeaHero ooimiero oopa3zoBanusi, coctapiser 68 dacos: B 10 kmacce — 34 gaca (1
yac B HeJlento), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJIEP)KAHME
OBYUYEHMUSI 10 KJIACC
OPTAHUYECKASI XUMUS

TeopeTnyeckue 0OCHOBBI OPraHUYeCKOM XUMHHT

[Ipenmer opraHu4YecKOi XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MarTepuanoB. Teopus CTpPOEHUS OpPraHUYECKUX
coenunenuid A. M. byTtiepoBa, €€ ocHOBHbIE MO0keHUA. CTPpyKTypHbIE (DOPMYJIBI
OpraHMYeCKUX BellecTB. [omoiyorus, u30Mepus. XUMUYECKas CBS3b B
OpPraHUYECKUX COCUHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3U.

[TpencraBnenne o kiaaccuPUKaUU OpraHMYecKUX BeliecTB. HomeHknaTypa
OpraHMYECKUX COEOUHEHUN (CUCTeMaTH4ecKas) W TpHUBUAIbHBIE Ha3BaHUS
BAKHEMIIMX MPEICTABUTENEHN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpPUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M MX IPEBPALLCHUI:
O3HAKOMJIEHHE C oOpa3laMy OpraHMYECKHUX BEIIECTB M MaTepuaJlaMd Ha UX
OCHOBE, MOJEJIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONHMCAHME JEMOHCTPALMOHHBIX OINBITOB MO MPEBPALIEHUIO OPTaHUYECKUX BEILECTB
IIpU HarpeBaHuu (IJiaBjieHue, 0OyTrJIuBaHUE U TOPEHUE).

YriaeBogopoasl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKHd psa. MeraH u 3TaH —
NpOCTeHIlINe NPEACTaBUTENN aJKaHOB: (PU3NYECKHE U XHMHUYECKHE CBONCTBA
(peakuuu 3aMelleHWs] W TOPEHMS), HAXOXKIACHUE B IPUPOJE, IOIYYEHUE H
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUN psAll. DTUIEH U TPOIUJIEH —
IpOCTeHINe NPEACTaBUTENN aJKEHOB: (PU3NYECKHE U XHMUYECKHE CBOWCTBA
(peakuuu THAPUPOBAHMS, TAJOTCHUPOBAHUSA, TUApPATAlW{, OKHCICHUA H
NOJIUMEPU3ALIMH), TIOTYyUYEHUE U IPUMEHEHHUE.

Ankanuensl: OyranueH-1,3 u metunOyrtaaueH-1,3: cTpoeHue, Ba)KHEHIIME
XUMUYECKUE CBOWCTBa (peakuus nonumepusanuu). llomyyeHre CHHTETHYECKOrO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUI psll. ALeTUIIEH
— MPOCTEUIIMIA NPEICTaBUTENb AJIKHHOB: COCTaB, CTPOEHHE, (U3UUYECKUE H
XUMUYECKUE CBOMCTBA (pEaKkLHUH T'MIPUPOBAHMS, FAJIOI€HUPOBAHUS, THApATaLUH,
TOpPEHHUs), IOJTYyUEHUE U IPUMEHEHHUE.

Apenbl. benszoin: coctaB, cTpoeHue, (pU3NYECKHE U XMMHUYECKUE CBOMCTBA
(peakuuu raJloreHUpOBaHUS U HUTPOBAHUS), NOJyUEHUE W NMpPUMEHEHue. Tomyon:
cocmas, cmpoeHue,  Quauveckue U  XumMuueckue  ceolicmea  (peaxyuu
2AN02EHUPOBAHUSA U HUMPOBAHUs), NONyYeHue u npumeHnenue. TOKCHUYHOCTD



apeHoB. [ eHeTmyeckass CBsI3b MEXAYy YIVIEBOAOPOAAMU, IPUHAMIEKALMUMHA K
Pa3INYHBIM KJIACCAM.

[IpupoaHble MCTOYHUKM YIIeBOAOPOAOB. I[IpupomHbli ra3 M mNONMyTHBIE
HedTanble ra3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHI (TEPMUYECKUH, KaTaJuTU4ecKui), nuponu3. IIpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMmeHHbIi
yToJib U IPOAYKTHI €0 MepepadoTKH.

OKCHEpUMEHTAIBHBIE METOABl HM3YyYEHHs BEUIECTB M MX INPEBpALECHUM:
O3HAKOMJIEHHME C o0Opa3llaMy IUIAaCTMAcC, KayuyyKOB M PE3UHBI, KOJUICKIUU
«Heptp» u  «Yromp», MOAEIMPOBAHUE  MOJEKYJ  YIJIEBOJOPOJOB H
raJIOr€HONPOU3BOAHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3y4YE€HUE €TO CBOMCTB.

PacuérHble 3anaun.

Bbunciaenuss 1mo ypaBHEHUIO XMMHMYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM IPOAYKTa PEAKIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM IPOTYKTOB PEAKLIUN).

Kuciopoacoaepxanue opranndeckue coeIMHeHns

[IpenenpHble  OQHOATOMHBIE CHUPTHL. MeETaHONI M 3TAHOJ: CTPOCHHE,
¢u3znyeckue MU XUMUYECKUE CBOMCTBA (pEakIUM C aKTUBHBIMH METaJUIaMH,
raJIOr€HOBOJIOPOAAMH, TOpEHUE), NpuMeHeHue. BogopoaHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa U ATAaHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbl€  COUPTHL. OTWICHIJIMKOJIb W  TJIMLUEPUH: CTPOECHHE,
¢u3znyeckue W XMMHUYECKHE CBOMCTBAa (B3aMMOJEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHAsl peakiusi Ha MHOroaTOMHbIe cnupThl). JlelicTBue Ha
opraHusM 4esnoBeka. [I[puMeHenne rmmnepusa u TUIEHTJIAKOIISL.

deHon: CTpoeHHE MOJIEKYJbl, (QU3NYECKHME W XHMHYECKUE CBOMCTBA.
TokcuunocTh (penona. [Ipumenenune enomna.

Anpperunpl U kemowuwvl. DPOpManmpIErH], ALETAIBIETHI CTPOEHUE,
¢u3nyeckue U XUMHUYECKHE CBOMCTBA (pEakUUU OKUCIEHHS M BOCCTAHOBJICHMS,
KaueCTBEHHBIE PEAKIUH), IOJyUYEHNE U TPUMEHEHUE.

OIHOOCHOBHBIE NpeleNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCyCHasi KHCIJIOTBI: CTPOCHHE, (PU3NYECKHEe U XMMHUYECKHUE CBOMCTBa (CBOMCTBA,
o0mue Ui Kjiacca KUCIOT, peakius dTepU(HUKAIIH), TOTyYeHHUEe U MPUMEHEHHE.
CreapuHOBasi U OJEMHOBAas KHUCJIOTHI KakK MPEACTABUTENM BBICIINX KapOOHOBBIX
KHACJIOT. MblIa Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOOIIEE IEHCTBHUE.

CrnoxHble 3(QUpbl KakK MPOU3BOAHBIE KApOOHOBBIX KHUCIOT. ['maponus
cloXxHbIX 3¢upoB. XKupsl. ['naponus xupos. [lpumenenue xxupos. bruonoruueckas
pOJIb JKUPOB.



VYrineBonpl:  cocTtaB, KiacCU(UKAIMS ~ yriaeBoAoB  (MOHO-, JHU- U
noyiucaxapubl). ['oko3a — nmpocTenii MOHOCaxapu/l: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XHUMHUYECKHE CBOMCTBAa (B3aUMOJACUCTBUE C
ruapokcuom Menu(ll), okucieHne amMmmuadHbIM pacTBOpoM okcupa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TJIIOKO3bl), HAXOXKJEHUE B MPHUPOJE, MPUMEHEHUE,
ounosnoruyeckas poiib. @orocunre3. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u memmtono3a kKak mpupojHbie noauMepsl. CTpoeHHe Kpaxmaia U
Heunoyio3bl.  du3nueckrue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIu3,
KaueCTBEHHAsI PEaKIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOJbl HM3YUYEHHSI BEHIECTB M HUX MPEBpalllCHUN:
poBe/ieHne, HaOJIOJIEHUEe W OINHUCAHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIC PEAKIMHU OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcusioM wmeau(Il)), MHOroaTroOMHBIX CHUPTOB (B3aMMOJCHCTBUE IJIMIIEPUHA C
ruapokcugom meau(ll)), anpuerngoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rumpoxcuaom wmenu(ll), B3ammonelicTBHe Kpaxmajia C HOJIOM),
IIPOBEICHNE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacuérHbie 3amaumn.

BblunciieHnss MO YpaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaeprKale OpraHM4ecKue CoOeTMHEHUS!.

AMMHOKHCIIOTHI KaK aM(pOTepHbIE OpraHuYecKue coeauHeHus. Duznueckue
U XMMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpuUMepe TiuluHa). buonoruueckoe
3HaY€HUE aMUHOKUCIOT. [lenTupl.

benku kak NpUpPOAHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAA M TPETHYHAs CTPYKTypa OelKoB. XHUMHUYECKHE CBONCTBAa OEIKOB:
THIPOJIN3, IEHATYpalltsl, KAYeCTBEHHbIC PEaKIIMK Ha OEJIKH.

DKCNEpPUMEHTAIbHBIE METOJbl M3YYECHMsS] BEIIECTB M WX MPEBPAILCHUIA:
HaAO0JIIOICHUE U ONHMCAHHME JEMOHCTPALMOHHBIX OIBITOB: JI€HATYypalus OEIKOB IpH
HarpeBaHHM, [IBETHBIC PEAKIIUU OCITKOB.

BbicokomoieKy IsIpHbIEe COeIUHEHUSI

OCHOBHBIE TOHATHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AIUHU, CPEIHSAST MOJIEKYJIsipHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHA —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCALIHSL.

OKCHEepUMEHTAJIbHBIE METOAbl HM3YyYEeHMsI BEIIECTB M WX IMPEBPAICHUIA:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXIpeIMETHBIE CBSI3H.



Peanuzanus MexnpeIMETHBIX CBSI3€M IPU U3YYEHUH OPTraHUYECKON XMMUU B
10 kmacce OCYIIECTBISIETCS depe3 HCIOJb30BAaHUE KaK OOIIUX eCTECTBEHHO-
HayYHBIX MOHSTUH, TaK M TMOHSATHUM, SBISIOMIMXCS CUCTEMHBIMH JUIsl OTAEIIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0nIre ecTeCTBEHHO-HAYUYHbIE MMOHSTHS: SIBIICHUE, HAYYHBIN (PakT, TUNoTe3a,
3aKOH, TEOPHs, aHAJIN3, CHHTE3, KJIacCU(UKAIUs, TEPUOJUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJACIIMPOBAHUE.

dusnka: MaTepusi, DSHEprusi, macca, aToM, DJIEKTPOH, MOJIEKYyJa,
DHEPreTUYECKUd YpPOBEHb, BEIECTBO, TeNO, OOBEM, arperaTHOe COCTOSIHHUE
BeIleCTBA, (M3UYECKUE BETUYMHBI M €AMHUIBI UX U3MEPEHUS.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCcUHTE3, OMOJOTUYECKH AaKTUBHBIC BemecTBa (O€IKH, YIJIEBOIBI, >KHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpaJIbl, TOPHBIE TIOPOJIBI, TIOJIE3HBIE HCKOTAEMbIE, TOILIUBO,
pECypCBL.

TexHolOTUs: NUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS,
MOIOIIIUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKUE MPENapaThl, MaTEpUaibl U3
HCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KUIIACC

OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernvyeckne 0CHOBbI XUMHH

XUMHAYECKUM dJIeMEHT. AToM. Sapo aroma, u30TONBL. JIEKTPOHHAsS
000JI04YKa. DHEPreTuYecKne ypoBHH, NOJYPOBHH. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHusT JIEKTPOHOB MO OpPOUTAIAM B aToOMax
AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOJIOB. DINEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

[lepronnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBs3b MEpUOANMYECKOr0O 3aKoHa U [leproandeckoil cucTeMsl
XxuMu4eckux asneMeHToB Jl. M. MenneneeBa ¢ COBPEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUSI CBOMCTB XHWMHUYECKHUX JJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIOXXHBIX BEHIECTB IO TPyNIaM U TEPUOIAM.
3HaYeHHE NIEPUOIUUECKOT0 3aKOHA B Pa3BUTHUU HAYKH.

Crpoenune BemecTBa. XUMHYECKAass CBSI3b. BHIBI XUMHYECKOW CBA3U
(kOBaJIeHTHAsI HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa30BaHHA KOBAJEHTHOM XWMHUYECKOW CBsS3M (OOMEHHBIM W JIOHOPHO-
akienTopHeiil). BomopomHas cBsa3b. BajneHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTS.
Crenenb okuciieHus. IOHBI: KATUOHBI U aHUOHBI.



BemectBa  MOJEKYJISPHOTO H  HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
IIOCTOSTHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAINYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKHU.

[Tonstne o0 aucnepcHeIX cucreMax. VICTUHHBIE W KOJUIOWIHBIE PACTBOPBL.
MaccoBas 1011 BELIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIUHECHUMN. Howmenknarypa
HEOPraHUYECKUX BellecTB. l'eHeTndeckas CBsA3b HEOPraHUYECKUX BELIECTB,
MPUHALJICKAITUX K PA3JTUYHBIM KJIacCaM.

Xumuueckass — peakuus.  Krnaccudukanus  XMMHYECKMX — peakuuid B
HEOPraHUYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS W NPEBPAILCHUS SHEPTUH IPU XUMHUUECKUX PEAKLIMSX.

CKopoCTh peakiuu, €€ 3aBUCHMOCTb OT pa3iuyHbIX (akTopoB. OOpaTumMbie
peakuuu. XuUMHUYECKO€ paBHOBecHue. DaKTOpbl, BIHSIOIIUE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

DnekTponutnyeckas aucconuanus. CuiibHbIC U ciadbie 3neKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, [LIEJIOYHAS.

OKHCIIUTENBbHO-BOCCTAHOBUTEIIBHBIE PEAKIINU.

OKCIEpUMEHTAIIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MpPEBpallCHUN:
nemoHcTpauus Tabnun «llepuonuueckast cuctema xumuyeckux siaementon 1. WM.
MeHneneeBay, u3ydeHue Mojielied KPUCTAUIMUYECKUX PEHIETOK, HaOMIoJACHUE U
OMHUCaHUE JIEMOHCTPAIIMOHHBIX U JTJA0OPATOPHBIX OMBITOB (pa3ioKeHUE NEPOKCUIA
BOJIOPOJAa B MPUCYTCTBUM KaTAJIM3aTOPa, ONPEACIECHNUE CPEIbl pACTBOPOB BEILIECTB
C TOMONIbIO YHHBEPCAIBHOTO HWHIMKATOpa, pEakUUud HOHHOTO OOMEHa),
MPOBEJICHNE TTPAKTUUECKON paboThl «BiusHue paznIuyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIUM.

Pacuérnrnle 3amaun.

Pacuérel 1O ypaBHEHHMSM XHUMHUYECKHX pEakluid, B TOM YHUCIE
TEPMOXHUMHUYECKUE PACUETHI, PACUETHl C HCIOJb30BAHUEM MOHSTHUS «MaccoBas
JTOJISI BEIIECTBAY.

Heoprannyeckass xumust

Hemeramnel. Ilomoxxenue HemeraiuioB B llepuoamyeckon  cucreme
xumuueckux sneMeHtoB [[. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
dusnuecKkue CBONCTBA HEMETAUIOB. AJUIOTPONHS HEMETAUIOB (HAa mMpuUMeEpe
KHCJIOpPO/Ia, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBAa Ba)XKHEHIIMX HEMETAJJIOB (TajlOT€HOB, CEphl, a30Ta,
docthopa, yrmepoga M KpeMHMs)) W HUX  COCIMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOJAOPOJAHBIX COCAUHEHUN ).

[IpuMeHeHNE BAKHENIIIMX HEMETAJUIOB U UX COSAUHEHU.



Meraubl. [lonoxxenune meramnoB B Ilepruoandeckoil cucreMe XUMHUYECKHX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHHS SJEKTPOHHBIX 000JI0YEK
atoMoB MeTauioB. Oo0mue guznueckue cBoiicTBa MeTamioB. CIilaBbl METaJJIOB.
DNEKTPOXUMHUYECKHH sl HAPSHKEHU METAIIIOB.

XHWMHUYECKHE CBOWCTBA BaKHEHITUX METAIJIOB (HATPUM, Kadui, KaJbIIUH,
MarHui, amfoOMUHUH, [IUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue crnocobbl monmydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHsS BEUIECTB M HX MpPEeBpallCHUN:
M3YUEHHUE KOJUICKIIMU «MeTamibl U CIUIaBbD», OOpa3Il0OB HEMETAIOB, pEIIeHUE
AKCHEPUMEHTANBHBIX 3a/lad, HAOJIOJEHUE M OMUCAHUE JAEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THAPOKCUA ATIOMUHUSA C PACTBOpaMU
KHUCIIOT U IeJ04Yel, KAYECTBEHHBIE pEeaKI[Mi Ha KATHOHBI METaJIOB).

Pacuétnrle 3agaun.

Pacuétel mMacchl BemiecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYacTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIIU OJTHO
Y3 BEILIECTB UMEECT IMPUMECH.

XuMus ¥ KM3Hb

Pons xumMun B 0OecriedeHUN SKOJIOTHYECKOW, SHEPreTUUYECKOM M MHUIIEBOU
0€30MacCHOCTH, Pa3BUTUU MeAUIUHBI. [IoHSATHE O HAay4yHBIX METOJAaX IMO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIIHM.

[IpencraBinenuss 00 OOMMX HAYYHBIX MOPUHIMIAX [TPOMBIIUIEHHOTO
MOJIYYEHHUSI BAXKHEUILINX BEILIECTB.

YenoBek B MHpE BEIIECTB W MATEPUATIOB: BAXHEWIIME CTPOUTEIbHBIC
Marepuanabl, KOHCTPYKUHMOHHBIE MAaTepuaibl, KpacKHh, CTEKIIO, KepaMHKa,
MaTepuaibl JJIsl 3JIEKTPOHUKHA, HAHOMATEpHUalbl, OPraHUYE€CKUEe U MUHEpPAIbHBIC
ya0OpeHusl.

XuMHST U 3I0POBBE YEJIOBEKA: IPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBujia OE30MacHOTO UCIOJIb30BAHUS MPENapaToB OBITOBOM XUMHH
B IMOBCE/IHEBHOW JKU3HM.

MexnpeaMeTHbIe CBSI3U.

Peanuzammst MEXNpeAMETHBIX  CBA3€H TpW  W3ydyeHWHW oOmed u
HEOpPraHn4eckor xuMuu B 11 Kilacce ocylIecTBIISIETCS YEPE3 MCIOJIb30BAHUE KAK
OOILIMX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUN, SBJISIFOLIUXCS
CUCTEMHBIMH JIJIS OT/IEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, THUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KJIacCU(pUKALMS, TEePUOAUYHOCTh, HAOII0ICHHE,
AKCIIEPUMEHT, MOJICTIUPOBAHUE, U3MEPEHUE, SABJICHUE.



duznka: MaTepusi, FHEPTUsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOM, PaIUOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUYECKUIl YPOBEHB, BEILIECTBO, TEIO,
00BbEM, arperaTHOE COCTOSIHHME BEIECTBA, (PU3NUECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: kinerka, opraHu3M, OSKocucTeMma, Ouocdepa, Makpo- H
MHUKPODJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHu3Me.

['eorpadusi: MuHEpaIIBI, TOPHBIC TIOPOJIBI, TIOJIE3HBIE HCKOTIAeMbIE, TOILIMBO,
pecypcehl.

TexHonoTUsl: XMMHUYECKasT MPOMBIILUICHHOCTh, METAJLTYPIusi, IPOU3BOJICTBO
CTPOUTEIIBHBIX MaTepUaiOB, CEIbLCKOXO3SIICTBEHHOE MPOU3BOACTBO, MHUIIEBas
MPOMBIIIJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO
KOCMETUYECKUX MpernaparoB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTepHUasoB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHIMA

JIMYHOCTHBLIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaloIIMMHUCS TPOTrpaMM CpeJHEro oO0mero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM W TOpeaMeTHbIM). HayuyHo-meToguueckoil OCHOBOM s
pa3pabOTKHU IUIAaHUPYEMBIX PE3YyJbTaTOB OCBOEHUS MPOrPaMM CPEIHEro OOLIEro
00pa30BaHUs ABIISETCS CUCTEMHO-1EATEIbHOCTHBINA MOAXO/I.

B COOTBETCTBMM C CHCTEMHO-IEATEIBHOCTHBIM IIOAXOJAOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHUSA IpeaMeTra «XUMHUsS» Ha YPOBHE CPEIHErO
oOurero o0pa3oBaHusl BbIJIEIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCUHCKONW TpaxKAaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEJILHOCTH U CAMOOIIPECIICHUIO;

HaJINYME MOTUBALUU K O0YUYECHHUIO;

[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUI JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX LIEHHOCTEW U UCTOPUUYECKUX TPAAULIUIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CHOCOOHOCTH OOYyYaromIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH LEHHOCTHO-CMBICIOBBIMUA yCTAaHOBKaMU, NPUCYIIMMH LEIOCTHOU
CHCTEME XMMHUECKOT0 00pa30BaHMs;

HaJIMYUE NMPABOCO3HAHUS HKOJIOTUYECKON KYJIbTYPhl U CIIOCOOHOCTU CTaBUTh
LIEJIA U CTPOUTH KU3HEHHBIE IUUIaHBI.

JIngHOCTHBIE pE3yJIbTaThl OCBOCHMUS IIpeAMeTa «XHUMHSA» JIOCTUTalOTCS B
€MHCTBE Y4YeOHOM M BOCHUTATEIbHOW JAESITENIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COLUOKYJIbTYPHBIMH, AYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U HJeallaMd POCCHMCKOIO TPakJaHCKOTO OOIECTBA, MPHUHATHIMU B OOLIECTBE
HOpMaMU W TpaBWIaMHU  [OBEJCHHS,  CHOCOOCTBYIOUIMMH  IpoLEeccam
CaMOITO3HAHMS, CaMOpAa3BUTHUS W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
O0yJaroIIUXCsl.

JInyHOCTHBIE pE3yNbTaThl OCBOECHUSA IpeaMeTra «XUMHUSD»  OTPa)xaroT
C()OPMUPOBAHHOCTh OIbITA [103HABATEIBHOW U TPAKTUYECKOW JESATEIbHOCTU
oOy4aromuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpa:kIaHCKOr0 BOCIMTAHMA:

OCO3HaHUS 00YYaIOIMMUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00sS3aHHOCTEM,
YBAKEHMS K 3aKOHY U ITPaBOIOPSAKY;

IPEJCTABJICHNUS] O COLMAIBHBIX HOPMax M MPABUAJIAX MEKIMYHOCTHBIX
OTHOILICHHUI B KOJUIEKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JIaHHUH
y4eOHBIX MPOEKTOB, PEUICHUU YUEOHBIX M MO3HABATEIbHBIX 3314, BBHINOJIHEHHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apTryMEHTBI JPYTUX MPU aHAIN3E PA3TMYHBIX BUIOB YYEOHOH AEATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUA:

LIEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTE€YECTBEHHON XMMUM;

YBaXEHUSI K MPOLECCY TBOPUECTBA B 0O0JACTH TEOPUH U MPAKTHUYECKOIrO
IPUMEHEHUSI XUMHH, OCO3HAHMS TOTO, YTO JOCTH)KEHHUS HAyKU €CTh PEe3yibTaT
JUINTENIbHBIX ~ HAOMIOJIEHUN, KPOMOTIMBBIX  HOKCIEPUMEHTAJIbHBIX  IOHWCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U NPAKTUKOB;

UHTEpECa M TI03HABATEJIbHBIX MOTHBOB B TOJYYEHHH M MOCJIEAYIOIIEM
aHaM3e MH(pOpPMALUU O MEPEAOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 NTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMH, CBA3aHHBIE C XUMUYECKHUMHU SBIICHUSIMH,
Y MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE MOBEJAEHUE U MOCTYNKH CBOMX TOBApHUILIEH C
NO3ULMKA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUN ITUX
IOCTYIIKOB;

4) popMHUpPOBaHHA KYJIbTYPHI 310POBb:

MOHUMAaHUSl IIEHHOCTEH 370pOBOTO W Oe3omacHOro oOpa3a IKW3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIECHHUS K COOCTBEHHOMY (DU3MUYECKOMY H
NICUXUYECKOMY 3/10POBbIO;

coOMtoieHUs1 TpaBuil 0€30MacHOro oOpalleHus C BellecTBaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOU AEATEIBHOCTH;

NOHUMAaHUS UEHHOCTH MPaBWI WHIUMBUIYAJIbHOIO M  KOJJIEKTUBHOIO
0e30I1acHOro MOBEJCHUS B CUTYAIHUX, YTPOKAIOIMIUX 3J0OPOBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HEMPUSATUSI BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOI0 BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B y4€OHO-HCCIIEJ0BATEIbCKOM
JEATeNIbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOW H  JAPYrUX BHJAX
JESATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM NPAKTUUYECKUX 3ajay
COIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJbI);



MHTEpeca K MPaKTUYECKOMY M3YUYEHUIO MPOQPECCUil pa3iuiHOTO POJa, B TOM
YKCJIE HA OCHOBE IPUMEHEHHS IPEAMETHBIX 3HAHUM 110 XUMUH;

YBAXKEHUS K TPyAY, JIIOASAM TpyJa U Pe3yjiabTaTaM TPYJIOBOW NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHAYaJbHOW TPAEGKTOPUU
oOpa3zoBanus, Oyaymiell mpodeccur M peanu3alnuu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUH, HUHTEPECOB H
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JIOTMYECKOr0 BOCIIUTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHONIIEHUS K MPHUPOJIC, KAK HCTOUYHUKY
CYILIECTBOBAHHMS )KU3HU Ha 3€MIIE;

MOHMMAHUS TJIOOATBHOTO XapakTepa HKOJOTHMYECKUX MpoOjeM, BIUSHUS
SKOHOMHUYECKUX ITPOLECCOB HA COCTOSIHUE MMPUPOTHON U COLIMATIBHOW CPEb;

OCO3HAHMSI HEOOXOAMMOCTH WCIIOJIb30BAHUS JIOCTHIKCHUN XUMHUU IS
pelIeHus: BOIPOCOB PAlMOHAIBHOTO MPUPOJIOTIOIb30BAHMS;

AKTUBHOTO HENPUATUA JCHUCTBUM, IPUHOCAIIMX BPEH  OKPYKAIOIIECH
MPUPOJIHON Ccpelie, YMEHUSI TPOTHO3UPOBATH HEOIArONPHUATHBIE KOJIOTHYECKUE
MOCJIEICTBUSA MPEINPUHUMAEMBIX IEUCTBUI U MPEIOTBpAIIaTh UX;

HaJIMYUS PA3BUTOTO HKOJOTMYECKOTO MBIIIJIEHHS, YKOJIOTHYECKOU KYJIbTYPBbI,
OmbITa NEATENIbHOCTH JKOJIOTUYECKOHN HaIPABJIECHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MMU B IO3HABATEIbHOW, KOMMYHMKATUBHOW U COLHMAIBHOMU
MPAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO TMPOTHUBOCTOATH HJCOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH,

MOHUMAaHMUS CHeUUKA XUMHUU Kak HayKd, OCO3HaHuUs €€ poiu B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IE€JIOCTHOTO
MpeACTaBICHUSI 00 OKPYKAlOIEM MHUPE KaK O €JUHCTBE MPUPOJbI U YEIIOBEKa, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEW U pelieHuH MpoOJeM COXpaHECHHUS
MIPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTM B OCOOOM 3HAYMMOCTM XUMHUU JUII  COBPEMEHHOM
UMBWIM3ALUUA: B €€ T'YMaHUCTUYECKOW HAIMpaBICHHOCTH W BaXXHOM pOJU B
CO3JIaHUM HOBOM 0a3bl MaT€pPUATBHOU KYJIBTYPHI, PEIICHUH TI100aIbHBIX MpoOsieM
YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA — ChIPbEBOM, DHEPIreTUUYECKOU, MUIIEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTUM MEIMILMHBI, 00ECIIEUEHUU YCIOBHUI
YCHENIHOTO TPyJa W OKOJOTHYECKH KOM(OPTHOM I>KM3HH KaXJOro 4UjeHa
00111eCTBa;

€CTECTBCHHO-HAYYHON TIpPaMOTHOCTH: TMOHUMAHUA CYIIHOCTH METOJI0B
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCHOJIb30BATh



NOJTyyaeMble 3HaHUsS JJIs aHalln3a U OOBSICHEHUS SIBIICHUI OKpY’KaIOILEro Mupa u
IPOUCXOASAIINX B HEM U3MEHEHUH, YMEHUS JIeJ1aTh 00OCHOBAHHbBIE 3aKJIFOUEHUS Ha
OCHOBE HAayuyHbIX (DaKTOB M MMEIOUIUXCS JaHHBIX C LEJIbI0 TOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XHUMHUYECKUE 3HAHUSA IS
pelieHns npoOyieM B PeaIbHBIX )KU3HEHHBIX CUTYALINAX;

UHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON JESITEbHOCTH;

TOTOBHOCTU U  CIIOCOOHOCTH K  HENpEephIBHOMY  00pa3oBaHUIO U
caMo00pa30BaHUIO, K AaKTMBHOMY IIOJYyYEHHUIO HOBBIX 3HAHUU [0 XHMHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM TPyJa B PA3IMYHBIX cepax MpoPecCuoHaIbHOU
NESATEbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpenMeTHble pe3yJbTaThl OCBOEHHUS y4eOHOTO mpeaMera «XuMHs» Ha
YPOBHE CpeAHero o0uiero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE JUISL dbopmMupoBaHus MHPOBO33pEHUSA oOy4Jaronmxcs
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYUHbIE TOHSTHS, OTpakarollue
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHenuuKky MeTOJ0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepuisi, BEIIECTBO, SHEPIUs, SABJICHUE,
mpoliece, CUCTeMa, HayYHbIA (PakT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0BaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAJIbHbIC yueOHbIE NEUCTBUS (MO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), o0ecrieunBarome dopmupoBanue (YHKIIMOHATBHON
IPaMOTHOCTH U COLIMATIbHOM KOMIETEHIIMH 00YYaroIInuXCsl;
CIIOCOOHOCTH 00yJaroIIIXCsI UCTIONIb30BATh OCBOCHHBIE

MEXIUCUUILUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS U YHUBEpCAJIbHbIE Y4EOHBIC
JIECTBUSA B II03HABATEIBHOW U COLMAIBHON IPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPaXalOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATCIBHBIMH, KOMMYHHMKATUBHBIMH U  PETYJISTUBHBIMHU
JICUCTBUSIMH.

OBiagenue YHUBEPCAJIbHBIMU Y4eOHbIMH NMO3HABATEJIbHbIMH
NEeCTBUSIMM:

1) 6a30Bble JJOrNYecKHe IeliCTBUS:

CaMOCTOSITENILHO  (popMynUpOBaTH M aKTyallU3UpPOBATh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEeNeNiATh LETu JEATCIIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HX
JIOCTHXKEHUSA, COOTHOCUTD PE3YJIBTATHI ACATEIIbHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJIb30BATh NIPU OCBOCHHM 3HAHUW MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBIJICTIATh XapPAKTEPHbIC MPHU3HAKU MOHSATUM W YCTaHABJIMBATH UX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUINE MOHITUS AJIs1 OOBSICHEHUS OTIENbHBIX (AKTOB U
SIBJICHUIM;

BbIOMpaTh OCHOBaHMSI M KpUTEpPUM JUIsl KiIaccU(UKAMM BEIIECTB U
XUMHUYECKUX PEaKIInii;

yCTaHaBJIMBaTh IMPUUYUHHO-CIEACTBEHHBIE CBA3M MEXIYy HU3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIAYKTUBHBIE, JIEAYKTHBHBIE, IIO
aHAJIOTMM), BBISBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pPacCMaTpUBAEMBbIX
ABJICHUSX, (POPMYJIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHUH CHMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHBIC IPECTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJIEMEHTa, XHUMH4Yeckas (opMmysa, YpaBHEHHE XHUMHUYECKOM
peakuud — MpU pElIeHUH Y4YeOHBIX ITO3HABATENbHBIX W MPAKTUYECKUX 3a/ad,
IPUMEHSATh Ha3BaHHbIE MOJIEIIbHBIE MPEICTABICHUS JJI BBISBICHUS XapaKTEPHBIX
IIPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKLUH.

2) 0a3oBblIe HCCIeN0BaTEeIbCKHE IeHCTBUA:

BJIAJECTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peakuuii;

(OopMyIMpPOBATH LIEJU U 33]1a4M UCCIIEI0BAHNUS, UCIIOIb30BATh TOCTABICHHBIE
U CaMOCTOSITENBHO C(OPMYIMpPOBAaHHBIE BOMPOCHI B KayecTBE HHCTPYMEHTA
NO3HAHUSI U OCHOBBI i1 (POPMUPOBAHUS TMIIOTE3bI MO MPOBEPKE MPABHIBHOCTU
BBICKa3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMH CAMOCTOSITENIBHOIO IIAHUPOBAHUS M IIPOBEICHMS
YYEHHUYECKHX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAaOMIOJATh 32 XOJA0M
IpoIecca, CaMOCTOSTENBHO MPOTHO3UPOBATh €ro Pe3ylbTaT, (POpMYIUPOBATH
00001IeHHsI ¥ BBIBOABI OTHOCUTENBHO TIOCTOBEPHOCTHU PE3YyJIbTaTOB HCCIIEA0BaHNS,
COCTaBJIATh OOOCHOBaHHBIN OTYET O MpOAETIaHHON paboTe;

npuoOpeTaTb OMNBIT YYEHUYECKOM HCCIEAOBATENIbCKOM M MPOEKTHON
NEATENbHOCTH, MPOSIBIATh CIHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUs] MPaKTUYECKUX 3a/1ad, HPUMEHEHUIO pa3JInYHBIX
METOJIOB ITO3HAHHSI.

3) pabora ¢ undgopmanueii:

OPUEHTHPOBATHCSI B Pa3IMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NoMmyJIsipHasl JUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE MOCOOUS,
pecypcbl MHTEpHETa), aHaIM3upoBaTh MH()OPMALUIO PA3JIMYHBIX BHIOB U (opM
IIPEICTaBIICHNU, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HENPOTUBOPEYUBOCTB;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSITH PA3NTMYHBIE METOJbI MPU TIOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON JJii BBHITIOJHEHUS Y4YEeOHBIX 3ajad
ONPEIEIIEHHOIO TUIIA;

npUOOpETaTh OMBIT MCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JITUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSAITEILHO  BBIOMpaTh  ONTHMAIBbHYIO  (QopMy  TIpeaCTaBICHUS
uHpopMaIuu (Cxembl, TpaduKy, AMATPAMMBI, TaOIUIIbI, PUCYHKH U JAPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBAa TpH paboTe C
XUMUYECKON uwHGOpMAIMell: TPUMEHATh MEXIpeAMeTHbIe ((u3udyeckne u
MaTeMaTUYEeCKHEe) 3HAKU U CUMBOJIBI, (POpMYIIbl, a00peBUATYpbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA
HATJISTHOCTH.

OgiajeHne yHUBEpCAJIbLHBIMU KOMMYHHKATHBHBIMU 1eHCTBUSIMU:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX)IaeMOM TEMBI B XOJ€ JUAIOTa /WA
JTUCKYCCUHW,  BBICKA3bIBaTh  HjaeH, (OPMYIHPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTEIHHO BBITIOJIHEHHS TPE/JIOKEHHOH 3a1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH PEe3ylIbTaTOB IMO3HABATEILHON JIEATEIHLHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIHHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTUYECKONH pabOThl MO WCCIICIOBAHUIO CBOWCTB
M3Y4aeMbIX BEIECTB, PEaM3aIlii yIeOHOTO MPOEKTa U (OPMYIHUPOBATH BBHIBOIBI
M0 pe3yJIibTaTaM MPOBEAEHHBIX HCCICAOBAHMM MyTEM COTIIACOBAHUS TIO3UIUN B
X0J1e 00CYXJICHHSI 1 0OMEHAa MHCHHSIMU.

OgiaieHne yHUBEPCAILHBIMHU PeryJsITUBHBIMHU J1€CTBUSAMM:

CaMOCTOSITETILHO TUTAHUPOBATh M OCYIIECTBISTH CBOIO IMO3HABATEIIbHYIO
NEeSATENbHOCTh, Ompenessis €€ Leau MW 3aJaud, KOHTPOJUPOBATh M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpejiaraeéMblii aJrOpUTM JEUCTBUM TpHU
BBITIOJIHEHUNA YYEOHBIX ¥ UCCIIENOBAaTEIhCKUX 3a/]ad, BBHIOMpATh Hambosee
7h(dEeKTUBHBIN CMOCO0 MX peHieHUs ¢ Y4ETOM TOJMYyYEeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKHUX PEAKIIUSIX;

OCYHIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHHOCTA Ha OCHOBE CaMOaHajIn3a
Y CAaMOOIICHKH.

INPEJMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OpraHuyeckas XHMHS»
OTPAXKAIOT:

cOPMHPOBAHHOCTh  TPEJCTABICHUA O XUMHUYCCKOH  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHUU B T[IO3HAHUU SIBJIICHUU



npuposbl, B (OPMHUPOBAHUK MBIIUICHUS MW  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM /IS PEIICHHS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U MPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOW  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIue TOHATUS (XUMHUYECKUH DJIEMEHT, aToM, SJEeKTPOHHAs
000J10UKa aToMa, MOJIEKYJia, BAJICHTHOCTb, JICKTPOOTPHUIIATEIIbHOCTh, XUMUYECKAs
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpamiEHHAs), MOJb, MOJISIpHAS
Macca, MOJISIpHBIH 00BEM, YIJIEPOJIHBIN CKelleT, (PYHKIMOHAJIbHAs TpyIIa,
paauKal, U30MEpHs, U30MEPBI, TOMOJOTUYECKUN PsJl, TOMOJIOTH, YIJIE€BOIOPOIbI,
KUCJIOPOJIT M a30TCOJAEpKAIIUe COCIUHEHUS, MOHOMEpP, MOJUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHHUS
oprann4eckux BeilecTB A. M. byTiepoBa, 3aKOH COXpaHEHUs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XUMHUHM; MHUPOBO33PEHUECKHE 3HAHUS,
JIe)KAIMEe B OCHOBE IOHUMAHMUS TMPUUYMHHOCTA M CUCTEMHOCTH XHMHUYECKHX
SIBIICHUM, (DAKTOJIOTMUECKHE CBEJACHUS O CBOWCTBaX, COCTaBe, MOJYYCHUU U
0€30IacHOM HCITOJIb30BAaHUN BAXKHEHIIIMX OPraHWMYECKUX BEIISCTB B OBITY H
MPAKTUYECKOMN JEATEIHbHOCTU YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBIABIATh XapaKTEPHBbIC MPU3HAKH TTOHSITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJIb30BAaTh COOTBETCTBYIOIIUE MOHATUS TIPU
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPAIICHNUN OPraHUYECKUX COCIMHEHHI;

c(hOpMUPOBAHHOCTh YMEHHMM HCMOJIb30BATh XUMHUUYECKYI) CHMBOJIUKY JJIs
COCTaBJIEHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN)
dbopMylI OpraHMYECKMX BEIIECTB W YpPaBHCHUH XHUMHUYCCKHUX PCaKIIuH,
M3TOTABJIMBATh MOJEIM MOJICKYJ OPTaHMYECKUX BEIIECTB JJIsl WJUIKOCTPALIMU HX
XUMHUYECKOT0O U MPOCTPAHCTBEHHOI'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHHUN YCTAHABIMBATH IMPUHAIC)KHOCTh H3yYCHHBIX
OpPraHMYEeCKUX BEIIECTB II0 KX COCTaByY M CTPOCHUIO K OINPEACIEHHOMY
KJIacCy/Tpynmne CoeauHeHU (yTieBOAOPOMAbI, KHCIOPOI ¥ a30TCOACpIKAIIIE
COCJIMHECHUS, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUs), JaBaTh WM Ha3BaHUS IO
cucreMarnueckoir HomeHkiatype (IUPAC), a Takke NpUBOAUTL TPUBHAIBHBIC
Ha3BaHUsI OT/ACJIBHBIX OPraHUYECKUX BEHIECTB (ITHICH, MPOIMMICH, alleTUJIEH,
STWJICHTJINKOJb, TJIHIEPUH, (eHos, (HOpMaIbIETHI, aleTaablAeTul, MypaBbUHAS
KHUCJIOTA, YKCYCHAsl KUCIJIOTA, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBASI KUCIIOTA, TJIIOK034,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(hOPMUPOBAHHOCTb YMEHHS ONPEACIATh BHUIbl XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCIUHEHUSX (OJIMHAPHBIC U KPATHBIC);



chOpMHUPOBAHHOCTh yMEHUS TPUMEHATH TMOJOKEHUS TEOPHUH CTPOCHUSA
opranudeckux Bemects A. M. bytiepoBa aiisi 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT KX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MAacChl BEIIIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHM  XapakTEepU30BaTh  COCTaB, CTPOCHHUE,
busznueckre M XUMUYECKHE CBOMCTBA TUIUYHBIX NPEICTABUTENEH pPa3IMYHbBIX
KJIACCOB OPTaHMYECKHX BEIISCTB (METaH, dTaH, JTWJICH, NMPOIMJIEH, alleTHJICH,
Oyranuen-1,3, metwnOyranuen-1,3, O€H30J7, METAaHOJ], 3TaHOJ], STUJICHIJIMKOJb,
TJIAIEpUH, (EHOJI, aleTalbIeruI, MypaBbUHAs M YKCYCHas KHCIIOTHI, TJIIOKO03a,
KpaxmaJi, IeJUTI0103a, AMUHOYKCYCHAsl KUCI0TAa), WITIOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYCCKHUX PEAKIHUHA C
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

chOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOJTHOTO
CoIpbsi (HepTh, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TEPepabOTKU M
MPAKTUICCKOE TIPUMEHEHHE MPOAYKTOB IepepaboOTKH;

chOpPMHUPOBAHHOCTh YMEHHUW TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU IMPOJYKTa
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HUCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJAETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/IaX HAYyYHOTO TMO3HAHUS, UCTIOIB3YEMbIX B XUMUU MPU U3YUCHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HAOII0/IeHNe, U3MEpPEHHNE, SIKCIIEPUMEHT, MOJICTUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIC XUMHUYECKHE 3HAHUS IS TPUHATHS PEIICHHA B
KOHKPETHBIX JKU3HCHHBIX CHTYyaIlUsAX, CBSI3aHHBIX C BEIIECTBAMH W UX
IPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHMI COOJIO/IaTh MPaBUIa MOJIb30BAHUS XUMHUYECKOM
MOCy/IOl U J1TabOpaTOpHBIM O0OpYJOBaHUMEM, a TaKXKe IpaBuUiia OOpaIleHHS C
BEII[ECTBAMHA B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBITOJTHEHHIO J1a00PaTOPHBIX
XUMUYECKUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHHI TUIAaHUPOBAaTH U BBHINOJHATH XUMUYECKUN
HKCIIEPUMEHT (TIPEeBPAIEHUS OPTaHUYECKHUX BEIIECTB MPU HAIPEBAHHH, ITOTYUCHUE
STWJIICHA W W3YyYCHHE €ro CBOWCTB, KAYCCTBEHHBIC PEAKIIUU OPTaHUYCCKUX
BEIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHWUU, I[BETHHIE pPEaKIMU OEIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKHA O€30MaCHOCTH TMpu OOpalieHuu C
BEIIECTBAMH W J1aOOpaTOpPHBIM OOOpPYAOBAHHWEM, TMPEIACTABIATh PE3YJIBTATHI
XUMUYECKOTO OKCIEpUMEHTa B (OopMe 3amucl ypaBHEHHWH COOTBETCTBYIOIIMX
peakimii 1 GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTHUYECKA AHAM3UPOBATH XUMUYECKYIO
uHpOpMAIMIO, TOJIy4aeMyK0 U3 pa3HbIX KMCTOYHUKOB (CpelcTBa MAacCOBOM
uHopmanmu, aTEepHET U APYTHUX);



chOpMHUPOBAHHOCTh ~ YMEHHMH  COONIOAaTh  IpaBWJa  JKOJOTHYECKHU
1eaecooOpa3Horo TOBEAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B LEJAX
COXPAHEHHUSI CBOETO 3J0POBbSI M OKPYKAIOIIEH MPUPOAHOM Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JICUCTBUSA HA >KUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMasi cMbici Tokasarens [IJIK, moscHATh Ha mpumepax crocoObl
YMEHBIICHUS W TPEAOTBPAIICHUS WX BPEAHOTO BO3JCUCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUI OOYyYaIOIIUXCA C OrPaHUYCHHBIMHA BO3MOXKHOCTSMH 37I0POBbS: YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SBIICHU;

JUISL CIIeNbIX M CJIa0OBUIAIIMX OOYyYarolMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HadueHui JI. bpaiinsg mis 3anucu XMMHUYECKHX

dbopmyi.
11 KUIIACC

[IpenmetHble pe3ynbTaThl OCBOEHHS Kypca «OOIas M HeopraHuyeckas
XUMUSD» OTPaXkKaroT:

chOpPMHUPOBAHHOCTh  MPEACTaBICHUI: O XHUMHUYECKOW COCTaBIIAIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpPA, POJM XUMHU B TO3HAHUU SIBIICHUU
npupoasl, B (OPMUPOBAHWM MBINUICHUS W KyJbTypbl JIMYHOCTH, €&
GyHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM TSI pEelIeHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMON  XMMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralolire MOHATUSA (XUMHUYECKUU SJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJia, MOJb, MOJIAPHBIA OO0BEM,
BAJICHTHOCTD, JJIEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHHS, XUMHUUYECKasl CBSI3b
(KoBaJIeHTHAsl, MOHHAs, METAJUIMYECKas, BOJIOPOJIHAS ), KpUCTAJUTMYECKAs peméTka,
TANBl ~ XUMHUYECKUX  PEAKIMUH, PaCTBOpP, JJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTUYECKAS JIUCCOLUMALMSA, OKHUCIHUTENb, BOCCTAHOBUTEb, CKOPOCTH
XUMHUYECKOM pEaKIuu, XUMHUYECKOE DPABHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON AucconManuu, nepuoguueckui 3akon [[. M. Menpgeneesa,
3aKOH COXPAHEHHSI MAacChl BEUIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS] SHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK XHUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IIOHMMAHHUS NPUYUHHOCTU H
CUCTEMHOCTH XUMHYECKUX SIBIICHHUH, (PAKTOJOTMYECKUE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOJIy4YeHUU U 0€301MacHOM HMCHOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM JESITEILHOCTH YEJIOBEKA,



C(pOPMUPOBAHHOCTh YMEHUU BBIABISATH XapaKTEpHbIE MPHU3HAKU TOHATHH,
YCTaHaBJIMBaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHITHUS MPU
ONMCAHNN HEOPTAHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(OpMUPOBAHHOCTh YMEHHMH HCIOJB30BAaTh XWMUYECKYI0 CHMBOJMKY JIs
coctaBiieHus (GOpMYJ BEIIECTB M  ypPaBHEHUM  XHUMHYECKUX  PEaKIUH,
cuctematuueckyro HoMeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUSI OTIECIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJEKHUCIbIM ra3, aMMHAaK, rameéHas
U3BECTh, HEralIEHasl U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPENENsATh BAJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHAYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJE€HTHAs, MOHHAs, METAIUIMYECKas, BOJOPOAHAs) B COEAMHEHUSAX, THUI
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJIsIpHasd,
MOHHAs!, METAJUTMYECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
COCUHCHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHaBJIMBATh IIPUHAJIEKHOCTh
HEOPraHWYECKUX BEUIECTB [0 HX COCTAaBY K OMNpPENeIEHHOMY Kiaccy/TpyImie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHUCIIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOAUYECKOrO 3aKoHa [l.
. MenneneeBa U J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, 0ObICHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

chOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHWYECKMX JJeMeHTOB 1—4 mnepuonoB Ilepuonnueckor cCucTeMsl
xuMuueckux amemeHToB JI. M. MeHneneeBa, MCHoONB3ys IOHATHS «s-, p-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHYECKHX DJIEMEHTOB U UX COEAUHEHUU
0 Mepuoaam u rpynnaM lleproanueckor cucteMbl XuMHIeCKUX 3neMeHToB [l. W.
Menneneena;

chOpMUPOBAHHOCTh yYMEHHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMHAYECKHE CBOWMCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHME T€HETHMYECKOM CBSI3M MEXKIy HEOPraHMYECKUMH
BEILIECTBAMH C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

chOpMHUPOBAHHOCTh YMEHHS KiIacCU(PUIIMPOBATh XUMHUYECKHE PEAKIUU TI0
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTaBy pEarupyrolldX BEIIEeCTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTENEHENW OKUCIEHHUSI 3JIEMEHTOB, 00paTUMOCTH
peaklMy, YYaCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHMI COCTaBISATh YPABHEHMS PEAKIUIl pa3iIHMuHBIX
THUIIOB, TIOJHBIE U COKpPAIIEHHbIC YPAaBHEHUS peaKlMii HOHHOTO OOMEHa, YUUThIBas
YCJOBUS, TPU KOTOPBIX 3TU PEAKIIMH UAYT J0 KOHIA;



C()OPMUPOBAHHOCTh YMEHHH MPOBOJAUTH PEAKIMH, MOJITBEPKIAIOLINE
KAUECTBEHHBI COCTAaB pA3JIUYHBIX HEOPraHWYECKHX BEUIECTB, pacCIO3HABAThH
OMBITHBIM IMyTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTraHUYECKUX
BELIECTB;

chOpMHUPOBAHHOCTh YMEHHM  pacCKpbhIBaTh  CYIIHOCTh  OKHUCIHTEIIbHO-
BOCCTAaHOBUTEJIbHBIX PEaKlUid MOCPEACTBOM COCTABJICHHS AJEKTPOHHOro OanaHca
ITUX PEaKLUH;

c(OpMUPOBAHHOCTb YMEHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMK OT Pa3INYHbIX (PAKTOPOB; XapaKTep CMEUICHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3zaeicTsus (mpuniui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHWMHUYECKHE IPOLIECCHI,
JIekKalIMe B OCHOBE IMPOMBIILICHHOTO TOJYYEHUsI CEPHOW KUCIOThI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYUYHBIX NPUHIIMIAX U
HKOJIOTMYECKUX MPOOIeMax XUMHUYECKOTO MPOU3BO/ICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYHMCIEHUS C HCIOJIb30BAHUEM
NOHATHS «MaccoBas JOJs BEIIECTBa B PACTBOPE», OOBEMHBIX OTHOLIEHHH Ta30B
IpU XUMHYECKUX PEAKIMIX, MACcChl BEIIECTBA WM 00bEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBA, MAacce WU O00BbEMY OJHOIO U3 YyYAaCTBYIOIIMX B PEAKIIMU
BELIECTB, TEIUIOBOr0 3(P(eKTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BELLECTB, IPEBPALLECHNS U COXPAHEHUS SHEPIHH;

c(hOpMHUPOBAHHOCTh YMEHUI COOJI0/IaTh MPAaBUIIA MOJIH30BAHUS XUMUYECKOM
MOCy/I0M U J1TabOpaTOpHBIM O0OpYJOBaHHMEM, a TaKXKe IpaBWiia OOpalieHus ¢
BEILLIECTBAMHU B COOTBETCTBUHM C MHCTPYKLUHSMH IO BBITOJHEHHUIO J1a0OpaTOpPHBIX
XUMUYECKUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBIMIOJHATh XUMHYECKHIM
HKCIIEPUMEHT (pa3ioKEeHUEe MEePOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
ONpPEJEICHHE Cpedbl pPACTBOPOB BEIIECTB C IMOMOLIBIO YHUBEPCAIBHOIO
WHMKATOpPa, BIUSHUE PAa3INYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEAKITUH,
peakuy HOHHOTO OOMEHAa, KayeCTBEHHBbIE peakIMu Ha cyibdar-, kKapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/a4 IO
TeMaM «Metamibsl» u «HemeTtamiby) B COOTBETCTBUM C TNMPAaBUIAMU TEXHHUKHU
0€30MacHOCTH TIPHU OOpAIllEeHUH C BEMIECTBAMHU M JTaOOPATOPHBIM 00OpYAOBaHHUEM,
MPEACTaBIATh PE3yJIbTaThl XUMHUYECKOTO JKCIIepuMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakuuii U (OpMyJIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMHUYECKYIO
UH(pOpMAIMIO, MOJyYaeMyK U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalK, THTEpHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  cOOMIOAaTh  IpaBWJa  JKOJOTHYECKHU
1[EJ1eCO00pa3HOro TMOBEJEHUST B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAHEHHUSI CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3JCHUCTBHUS HA KUBBIE OPTAHU3MBI ONPEICIIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazarenst [IJIK, moscHITh Ha mpuUMepax CHOCOObl yMEHBIICHUS H
MPEAOTBPAILCHUS UX BPEAHOTO BO3/ICICTBUS HA OPraHU3M YEJIOBEKA;

JUIsl OOYyYarOMIMXCS C OTPAaHUYECHHBIMU BO3MOXKHOCTSMH 3]I0POBbS: YMEHHE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAaX IIO3HAHUS BEIIECTB U
XMMHUYECKUX SIBIICHUN;

JUISL  CIENBIX ® CHAa0OBUIANIMX OOYyYaroNIuXcsi: YMEHHE WCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns ansa 3anucu XuMUYECKUX

dbopmyi.



KoaudecTBO 4acoB

No 1/t HanMeHoBaHMe pa3/ie/ioB U TeM JIeKTPOHHBIE (HU(PPOBHIE) Hcne
) NMPOrpaMmMblI o0pa3oBaTe/ibHbIE pecypchl
Ooor
pocT:
KoHTpoJbHbI [MpakTHYyeckn
Bceero P p
e padoThI e paboThI
Pasnen 1. TeopeTnueckue 0CHOBBI OPraHMYECKON XMMHUHU
[IpenMeT opraHMYeCKON XUMUMU.
1.1 Teopus cTpoeHHUS OPraHUIECKUX 3 hatps:lesson.cdu.wlesson!

' PHL CTP p a913d191- Sele-4e24-ac02-

coequHennii A. M. bytieposa ofb16£249f6a

Hroro no pasneny 3

Pa3znen 2. YriaeBogopoanbl

21 [IpenenbHbIE YIIIEBOAOPOIBI — ) https://lesson.edu.ru/lesson/

' AIIKAHEI 258ddc06- ec23-473¢-b3d7-
ed82fcaddd02
https://lesson.edu.ru/lesson/

Henpenenbusie 4038171e- 4158-4bd1-ae98-
22 6 1
YIJIEBOAOPOBL: AJIKEHBI, 18dc1¢fb9399
AJIKATUECHBI, AJIKUHBI https://lesson.edu.ru/lesson/05¢9a92
9-
6741-4d7¢-84b5-009292468356
3 ADOMATHICCKHE VIICEOLODOLLL ) https://lesson.edu.ru/lesson/

' P YHHEBOROpOA d86d7d00- d5b4-491d-aded-

c3ddal9feefd
r4 IIpupoHbBIE HCTOYHUKH 3 1 https://lesson.edu.ru/lesson/

' YIJIEBOIOPOAOB U UX NepepadboTKa 99557a5e- 2221-43e0-97b8-
983de535¢44d

Hroro no pasaeny 13

Paznen 3. Kuciiopoacoaep:xkaniue opraHnyeckue coelMHeHNs

https://lesson.edu.ru/lesson/




3.1

Cnuptsl. @eHon

5439¢18b- 7440-4b61-bf84-
c041a471694f

https://lesson.edu.ru/lesson/
649883b8-

TEMATHUYECKOE IINTAHUPOBAHUE
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7c51-4116-896¢-10a2278b08f1
https://lesson.edu.ru/lesson/
19 Anpaerunpl. Kap6oHOBBIE 7 ) 8664b319- 0ba3-4945-b076-

' KUCIOThL. CII0XKHBIE 3(UPBI cb7ae5858b90
https://lesson.edu.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/

33 YIIeBOze! 3 ! 709ce43a- deb6-4281-963b-
01d2e212d4d0

Wroro no pazaeny 13

Pasnen 4. A3oTcoaep:kaiye opraHnyecKue coemHeHnst
https://lesson.edu.ru/lesson/

4.1 AMUHBI. AMUHOKHUCIIOTBI. benku 3 DdT- 43d1-4873-a0e0-
78eca6009628

Uroro no pazneny 3

Paspnen S. BeicokoMoJIeKy IsIpHBIE COeAUHEHUS

https://lesson.edu.ru/lesson/
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 45b8 1 dac.. acha 4406993
14¢3ba78050a
Hroro no pasaeny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 2 2




11 KUIIACC

HaumeHnoBaHue pa3iesioB U TeM

KogunuecTBo 4acos

JiekTpoHHbIe (LM pPOBbLIE)

Ne KoHTPOJbHBI IpakTnyecku
/ NporpaMmbIl Bcero o0pa3oBaTtejibHbIE PeCypChl
wn € padoTnl € padoThl
Paznea 1. Teopernueckne 0CHOBbI XUMUH
Crpoenne atomoB. Ileproauyeckuii https://lesson.edu.ru/lesson/
11 3akoH u [lepuonnueckas cucrema 3 20bl1df2e- 6ce4-435b-bbdc-
' XUMHUYECKUX 3eMeHToB JI. U. 5155d30a45fa
MeHnneneeBa https://lesson.edu.ru/lesson/e7d4888
1- 055d-49da-a49c¢-7375¢3d033e9

12 CrtpoeHue BemecTna. 4 https://lesson.edu.ru/lesson/

' Muoroo0pasue BeuecTs a9c9a61e- e387-4ffe-betb-
aca9¢7241b21

13 VU — 6 1 1 https://lesson.edu.ru/lesson/

' peatdt 75637222 d397-4b1a-810a-
cc7bca9e8alc

Hroro no pasaeny 13

Paznen 2. Heoprannueckasi Xumus
https://lesson.edu.ru/lesson/

21 Meraier 6 ! a0d5bd16- 683e-4ale-8073-
70c604e¢9¢862
https://lesson.edu.ru/lesson/

2.2 Hemerarner 9 ! ! 2390b83e- 2935-4c96-bd3a-
25f26d9¢1139

3 CBs13b HEOPTAHUYECKUX U ) https://lesson.edu.ru/lesson/

' OpraHUYeCKUX BELIECTB cbcSafVa- 9645-4604-9834-
59151d566a61
Uroro no pazneny 17
Pa3nena 3. XumMud H KU3HL
. . .
31 X UMUSL 1 SKHSHE 4 https://lesson.edu.ru/lesson/




b8e4d657- 2¢c7-4860-8583-
9f76edc8a59f




Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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ITOYPOYHOE INTAHUPOBAHMUE

10 KIJACC
KosmmuecTBo 4yacos
Ne Hara DJIeKTPOHHbIE HUcnoan3oBanue
Tema ypoka
U3YYeHH undposbie 000opy10BaHUA
1| A o0pa3oBaTe/bHbIE
/ pecypebt HenTpa Touka poct
In Beer KoHTpobHbI IIpakTHyeckn
o e padoThI e padoThbI
[Ipenmer opranndeckoit
MU 68 BOSHIKHOBCHHE 1 https://lesson.edu.ru/lesson/
’ ’ a9f3d191- Sele-4e24-ac02-
pa3BUTHE U 3HAYECHUE ofb16£249f6a
Teopus crpoeHus
OpraHUYECKHUX COECIMHEHHI 1 https://lesson.edu.ru/lesson/
A. M. bytneposa, eé c935a58¢- ab0e-4¢59-9dcf-
OCHOBHBIE 20517ae4b52e
IOJIOKECHHUS
IIpencrasnenue o
KIacCUpUKaIuu
OPraHUYECKHUX BEIICCTB. 1 https://lesson.edu.ru/lesson/
Homenkiatypa 726ee099- e1a9-410f-b8be-
(cucremaruyeckas) u bdcbS89aeadl
TPUBHUAJIbHBIE HA3BAHUS
OpraHMYEeCKUX BEUIECTB
AJKaHBI: COCTaB U CTPOCHHUE, 1 https://lesson.edu.ru/lesson/
TOMOJIOTUYECKHUU AT 258ddc06- ec23-473¢c-b3d7-
ed82fcaddd02
MeraH u 3TaH — 1 https://lesson.edu.ru/lesson/
MPOCTEUIINE MPEICTABUTEIN 96419271~ bbc8-44b9-b3ea-
AJTKAaHOB 8la2be75¢47a
AJIKEHBI: COCTaB U CTPOCHHUE, 1 https://lesson.edu.ru/lesson/ JaTtuuk TemmnepaTypsl T




CBOIiCcTBa

4038171e- 4158-4bd1-ae98-

18dc1¢fb9399

JlaT4rK BHICOKOM TEMIIC

[Tpaktuyeckas padora Ne 1.
«[Tomyuyenue sTuneHa u
W3yYE€HHUE €r0 CBOMCTBY

https://lesson.edu.ru/lesson/
53¢d2379- 2a45-43b1-9167-

7ebcedaf03ce




Ankanuensl. bytaauen-
1,3 u metunOyTaauen-1,3.

https://lesson.edu.ru/lesson/

8 [TonyueHre CHHTETUIECKOTO 6df23393- 6f08-4b91-ae01-
Kay4dyKa M PE3UHBI a983b95b854a
ANKWHBL. COCTaB U
0COOEHHOCTH
9 cTpocHus https://lesson.edu.ru/lesson/
’ . 05¢92929- 6741-4d7¢c-84b5-
TOMOJIOTHYECKU I 009292468356
pan.
AlleTuiIeH — MpOCTEHIIMIA
MPEJICTABUTEND AJIKHHOB
10 Boluncrnenus o ypaBHeHHIO https://lesson.edu.ru/lesson/
XUMHUYECKOHN peaKiuu 7dada027- 8448-418{-b416-
fbaledd4ab6d
1 ApeHbl: 6EH30J1 ¥ TOIYOIL. https://lesson.edu.ru/lesson/
TOKCHYHOCTH apEHOB d86d7d00- d5b4-491d-aded-
c3ddal9feef4
I'eneTnueckas cBsI3b
12 YIJ1€BOI0PO/JIOB, https://lesson.edu.ru/lesson/
MPUHAJIEKAIINAX K d86d7d00- d5b4-491d-aded-
Pa3IMYHBIM KJIaccaM ¢3ddal9feef4
[IpupoHbIe UCTOYHUKHT
13 i;i;iiﬁfﬁ;iijﬂ https://lesson.edu.ru/lesson/
99557a5e- 2221-43e¢0-97b8-
MOy THBIC HEPTIHBIC 983de535044d
ra3pl, He()Th U MPOAYKTHI
eé
nepepaboTKu
[IpupoaHbie UCTOYHUKHT
yrHeBOHOp?HOB: https://lesson.edu.ru/lesson/
14 MIPUPOIHBIN a3 U

MOMyTHBIE HEPTAHBIE

99557a5e- 2221-43¢0-97b8-
983de535¢c44d




ra3pl, He()Th U MPOJYKTHI
eé
nepepadoTKu

15

OTUJIEH U NPOIUIEH —
IIPOCTEUILINE
MIPEACTABUTENIN

https://lesson.edu.ru/lesson/
4038171e- 4158-4bd1-ae98-
18dc1¢fb9399




AJIKCHOB

Konrponbnas padora no

https://lesson.edu.ru/lesson/

1
6 paszueny 6abf1680- 4eb5-46f2-8ea5s-
«YTIIEBOZOPOIBI» 44d63cccf518
IIpenenvHbie Hszme
17 N S—, https://lesson.edu.ru/lesson/ i
A PTbE 5439c18b- 7440-4b6f-bf84- |
METaHOJI u 3TaHOJI. c04£2471694F Hatui
Bonopoanas cBs3b
Hatui
18 MHOroaroMHbI€ CIIUPTHI: https://lesson.edu.ru/lesson/ Jartu
3TUJICHTJIUKOJb U TIIULEPUH 461aa9c8- cOef-4827-a8e5- Jlatua
d12a0bedc826 LIAT)
TEeMII
amio
cephl
TJ1aB:
@®eHOJI: CTPOCHHUE MOJIEKYJIBI,
https://lesson.edu.ru/lesson/
19 (bu3MvecKue U XUMHUIECKUE 640883b8. ToSEAFL6-8960.
CBOMCTBA, IPUMEHEHUE 1022278b08f1
20 Anpaerunpl: GopManbaeTru u https://lesson.edu.ru/lesson/ Jatu
anerajgbIerul. ANeToH 8664b319- 0ba3-4945-b076-
cb7ae5858b90
OnHOOCHOBHBIE NIPEEIbHBIE
71 KADBOHOBLIE KHCIOTHL: https://lesson.edu.ru/lesson/
P ' bafean04- 3438-4b57-a3ec-
MypaBbUHAs U YKCyCHas ba0f9fe63c0d
[TpakTrueckas padora Ne 2.
. https://lesson.edu.ru/lesson/
22 «CBoficTBa pacTaopa 9834d408- 386d-444a-8de3-
YKCYCHOM KHCIIOTBI» 7efba’b98¢cdb
CreapuHOBas 1 OJIEMHOBAs
https://lesson.edu.ru/lesson/
23 KHMCJIOTBI, KaK ITPeICTaBUTENH

BBICHINX Kap6OHOBI>IX KHUCJIOT

71ac43f2- a0d4-4945-a0eb-
1e59¢d5f4dof




Mpuia KaK COJIN

https://lesson.edu.ru/lesson/

24 BLICIIMX - KapOOHOBbIX 71ac43£2- a0d4-4945-a0eb-
KHUCJIOT, HMX MOIoLIee 1659cd5f4dOf
ENCTBUE
CrnoxHble 3¢upbl Kak
https://lesson.edu.ru/lesson/
25 IPOM3BOIHBIE KAPOOHOBBIX

KHCJIOT. FI/II[p OJIN3 CJIOKHBIX

71ac4312- a0d4-4945-a0eb-

1e59¢d5f4dof




3¢upoB

Kupsr: rugponus,

https://lesson.edu.ru/lesson/

26 ngMeHeHHe’ 71ac43£2- 20d4-4945-a0ch-
MOJIOTHYECKasl POJIb 1659cd5f4doF
KUPOB
YTaeBoabl: COCTAaB, JlaTaux
7 Kkjaccudukanus. BaxHeimue https://lesson.edu.ru/lesson/
MPEACTABUTEIN: TIII0KO034, 709ce43a- deb6-4281-963b-
ppyKTo3a, caxaposa 01d2¢212d4d0
)% Kpaxman u nemironosa kak https://lesson.edu.ru/lesson/
IIPUPOIHBIE ITOITUMEPBI 709ce43a- deb6-4281-963b-
01d2e212d4d0
Kontponbnas pabota mo
29 paszeny https://lesson.edu.ru/lesson/
«Kucnopoacoaepxaniue 5a9edcc3- f4e9-4b8f-a40f-
OPTaHMYECKHE COETMHEHMSD c9fe7c9c4bf8
30 AMUHEL MCTHIAMIE 1 https://lesson.edu.ru/lesson/
) 0c608a59- 4¢69-4481-839¢-
AQHWINH
9205f201b73e
AMMHOKHCIIOTBI KaK JlaTuuk
amdoTepHbIe
31 - https://lesson.edu.ru/lesson/
P c212f3d7- 43d1-4873-ace(-
COCIHHCHMA, UX 78eca6009628
OMOJIOTUYECKOE
3HAYEHHUE.
IlenTraer
benku KakK
37 DHDOLHLLC https://lesson.edu.ru/lesson/
pHpon C22f3d7- 43d1-4873-ace0-
BBICOKOMOJICKYJISIPH 78eca6009628
bI€ COSTMHEHUS
OCHOBHBIE TTOHITHS XUMHUH
https://lesson.edu.ru/lesson/
33 BBICOKOMOJIEKYJISIPHBIX

45b&1dac- acba-440e-99e3-




COeqMHEHUN

14¢3ba78050a

https://lesson.edu.ru/lesson/

34

OcHOBHBIC METOJABI CUHTE3a

45b&1dac- acba-440e-99e3-
14¢3ba78050a




BBICOKOMOJIEKYJIIPHBIX
COETMHEHUH.
IInacT™maccsr,
Kay4yKHd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME
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11 KUIIACC

Ne

Tema ypoxka

KoaunuecTBo 4acoB

Be KonTtpoabn
er bl € padoThI

IIpakTHyeck
U e paboThI

Jlara
usyue
HH 51

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Henc
o0op

Tour

XHUMHAYEeCKUHN

3JIEMEHT. ATOM.
DJIeKTpOHHAs
KOH(UTYpaIysi aTOMOB

https://lesson.edu.ru/lesson/20b1df2e-6ce4-
435b- b6dc-5155d30ad5fa

[Tepuoanueckuii 3aKoH
u Ilepnonnueckas
CUCTEMA XUMUYECKUX
anementos /I. 1.
MeneneeBa, ux CBS3b
C COBPEMEHHOM
TEOPUEH CTPOEHUS
aTOMOB

https://lesson.edu.ru/lesson/e7d48881-055d-
49da- a49c¢-7375¢3d033e9

3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB
XUMHYSCKHX
3JIEMEHTOB U UX
COCIUHEHUI 110
TpyIIIaM U MePUOIaM.
3HaueHue
MEPUOTUIECKOTO
3aKOHA U CUCTEMBI
XAMHYECKHX
anemenTtoB J[.W.
Menpeneesa B

https://lesson.edu.ru/lesson/e7d48881-055d-
49da- a49c¢-7375¢3d033e9




pasBUTUU
HayKH{

CrtpoeHnue BemiecTna.
Xumuueckas CBs3b, €&
BH/IbI; MEXAHU3MBI

https://lesson.edu.ru/lesson/2859ec02-8ecd-
4¢cd8- 8531-edad962608fb




oOpazoBaHus
KOBaJICHTHOMU
CBSI3H.
BogopoHas cBsi3b

BanentHoCTb.
DIEeKTPOOTPULIATETHHO
ct b. CTeneHn
okucieHus. BemecTsa
MOJIEKYJISIPHOTO U

https://lesson.edu.ru/lesson/a9c9a61e-e387-
4ffe- befb-aca9¢7241b21

HEMOJIEKYJISIPHOTO
CTpOCHUSA

ITonstue 0 Jatauk
JIACTIEPCHBIX TeMIIEp:

cucremax. MctuHHbIe
u KOJUIOUIHBIE
pactBopbl. MaccoBast
JI0JIA

BEIIIECTBA B PaCTBOPE

https://lesson.edu.ru/lesson/8ae38beb-e061-
4fae- 9729-699031091968

Knaccudukanu

aU

HOMEHKJIAaTypa
HEOPTaHUYECKU

X COCIMHEHMIA.
I'eneTnueckas CBsA3b
HEOPraHUYECKHUX
BCIIIECTB,
Pa3TUYHBIX

KJIaCCOB

https://lesson.edu.ru/lesson/e2b3e2ce-c781-
40be- bb00-fab862636f7¢




Knaccudukanms
XUMUYECKHUX PEAKINN B

HEOPraHUYECKOU 1 https://lesson.edu.ru/lesson/e2b3e2ce-c781-
OpPraHUYEeCKON XUMHH. 40be- bb00-fab862636f7¢

3aKOH COXpaHEeHUs

MacCChl BEIICCTB, 3aKOH




COXpaHEHUs 1

MPEBPAILICHUS
SHEPTUH MPHU
XUMHAYECKHUX
peaKIMsIX
CKOPOCTH PEAKILHH. https:/lesson.edu.ru/lesson/fOcbS5def-307e- Jatu
9 OGDATHMELE DeaKIH 4575- 89d0-86041b603655 TeMmI
P PeaKiuy. https://lesson.edu.ru/lesson/0e41e568-0a2b-4605- TeMII
Xumireckoe bb92-35d1ab69f9ba ot
paBHOBeCHE
TEMII
[TpakTrueckas padora ] )
No https://infourok.ru/prakticheskaya-rabota-
10 vlivanie-razlichnih-faktorov-na-skorost-
1. «Bnuguue . e .
Pa3IHYHBIX himicheskoy-reakcii-himiya-klass-
(hakTOpoOB HA CKOPOCTH 1418615.html
XUMHUYECKOW PEAKIINI)
DIeKTPOIUTHIECKAS Harank
JIACCOIAIIMS. TEMIICD:
Ilousartue o Temmep
Moaudr
BOJIOPOJTHOM
1 noxasatene (pH) https:/lesson.edu.ru/lesson/237cdb54-2787- ILIaBJICT
P 4817- 8330-6e027b075645
pactBopa. Peakunn
WOHHOI'0 0OMeHa.
I'mnponus
OpraHUYECKUX U
HEOPraHUYECKHUX
BEILIECTB
OKUCIUTENBHO- . Hatumn
BOCCTAHOBHTETbHBIC Harduk
https://lesson.edu.ru/lesson/8f219cef-7a8a-
12 peakuuu. [Toustie 00

AIEKTPOIU3E
pacruiaBoB
Y PacTBOPOB COJIEU

44d5- b58a-b3d1b2eeb237




13

KonTponbhas pabota
0 paszgeny
«Teopetnueckne
OCHOBBI

https://lesson.edu.ru/lesson/cc14f97b-ada3-

4ac9- al123-dadc40973c6f




XUMHUN»

14

Mertamisl, ux
IIOJIOKCHUE B
[Tepuoanueckoit
CHCTEME XUMHYCCKUX
anementoB J[. U.
Menpeneesa u
0COOEHHOCTH
CTPOCHHUS aTOMOB.
OO6mme pusnueckne
CBOMCTBaA

METAJJIOB

https://lesson.edu.ru/lesson/a0d5bd16-683e-
4ale- 8073-70¢604€9c862

JlaTauk

15

CrinaBel METaJIOB.

DNEeKTPOXUMHUUYECKU
U psil HAIPSDKEHUN

METaJIJIOB

https://lesson.edu.ru/lesson/a0d5bd16-683e-
4ale- 8073-70c604€9¢862

16

XumMudeckue
CBOICTBa
BayKHEHIIINX
METAJIJIOB (HATPHIA,
KaJIni, KaJIbIHi,
MarHuii, aTFOMUHH )
" UX

COeqVMHEHNN

https://lesson.edu.ru/lesson/e7ff8162-0d4d-
4018- b9f7-422¢3e710750

Jatuuk

17

XUMHYECKHE CBOMCTBA
XpoMa, MeJI U UX
COCIIMHEHUN

https://lesson.edu.ru/lesson/e7ff8162-0d4d-
4018- b9f7-422¢3e710750

18

XMMHUYECKUE CBOUCTBA
IIMHKA, jKeJie3a U UX
COeqUHEHNN

https://lesson.edu.ru/lesson/e7ff8162-0d4d-
4018- b9f7-422¢3e710750

19

[TpakTuueckas padora
Ne

https://lesson.edu.ru/lesson/6545ec44-34¢5-




2. "Pemenue 436- 826b-a648d7d6fef7

OKCIICPUMCHTAJIBHBIX




3a/1a4 110 TEME
«Metamie"

20

Hemeramisl, ux
MTOJI0’KCHHE B
[Tepuoanueckoit
CHCTEME XUMHYECKHX
anementoB Jl. U.
Menpeneesa u
0COOCHHOCTH
CTpOCHUSA

aTOMOB

https://lesson.edu.ru/lesson/2390b83e-a935-

4¢96- bd3a-2526d9¢1139

Jatauk

21

dusnueckue
CBOMCTBA
HEMETAJLJIOB.
Amorponus
HEMETaJuIoB (Ha
npumepe
KHCJIOpPO/JIa, CEPBI,
docdopa u
yriaepoja)

https://lesson.edu.ru/lesson/cfb70c37-2784-
4¢66- be05-b0966dffb673

22

XHUMHU4YeCKU€e CBOMCTBA
raJIOr€HOB, CEpbl U UX
COCIMHEH NN

https://lesson.edu.ru/lesson/ctb70c37-2784-
4¢c66- be05-b0966dffb673

Hatu

23

XHUMHYeCKHE CBOICTBA
azoTta, ¢pocodpa u ux
COEIMHEHNN

https://lesson.edu.ru/lesson/ctb70¢37-2784-
4¢66- be05-b0966dffb673

24

XuMHyeckre CBOMCTBa
yIJIepoJa, KpEMHUS U
WX COEIMHEHUN

https://lesson.edu.ru/lesson/ctb70¢37-2784-
4¢c66- be05-b0966dffb673

25

IIpumenenue
Ba)KHEUIIINX
HEMETAJJIOB U UX

https://lesson.edu.ru/lesson/cfb70c¢37-2784-
4¢66- be05-b0966dffb673




COE€TUHEHUN

26

O06001IeHE U

https://multiurok.ru/index.php/files/

obobshchien




cUcTeEMAaTH3aIUs
3HAHUM I10 TEME
«HemeTamieny.
Brrancnenus no
YPaBHEHHSIM

XUMHNUYCCKHX peaKHI/Iﬁ

1 TEPMOXMUMHUYECKHE
pacy€Thl

jiie-po-tiemie-niemietally.html

[TpakTnueckas pabora

Ne

https://lesson.edu.ru/lesson/7c19b0ba-7815-

27 3. «Pemmenue
4db3- 86f4-d0ac5b740b3b
AKCIIEPUMEHTAIIbHBIX
3a7a4 10 TEME
"HemeTamisr'"»
Konrtpomnbnas padora .
https://infourok.ru/kontrolnaya-
28 o tTemMaM «MeTaniael» U -
metally-i- nemetplly-11kl-6637423.html
«HemeTamien)
Heoprannueckue n
https://lesson.edu.ru/lesson/c6¢c5af9a-9645-
OpraHUYECKHE
29 4604- 9834-59151d566a61
KHCTOTBL. https://lesson.edu.ru/lesson/35¢2be59-f1¢c6-
Heopranusecine u 46¢6- 910c-4620576d6924
OpraHHYECKUe
OCHOBaHUA
AmoporepHbie
HEOPTraHUYECKU
eu
30 ODLAHIIECKIE https://lesson.edu.ru/lesson/46b429e4-93 1 c-
P 43fb- a2ba-be9eObbeddef
COEIUHEHUS.

I'eneTnueckas CBI3b
HEOPraHUYECKUX U
OPraHUYECKHUX
BEILIECTB




31

Ponb xumMuu B
o0ecrieyeHU N

https://lesson.edu.ru/lesson/acd826¢f-ba2d-
49db- b216-ef7¢c26a84728




3KOJIOTHYECKOIA,
SHEPreTUYECKON 1
MUIEBOU
0e30MacHOCTH,
Pa3BUTUM MEAUIMHBI

IIpencraBienus o6
00X HAayYHBIX

0 MIPUHIUIIAX 1 https://lesson.edu.ru/lesson/f5999557-18¢8-
MIPOMBILIIIEHHOTO 4853- 83a0-588bf830407a
MOJTYyYECHUS
BAKHEUIIUX
BEILIECTB
33 UYenosek B Mupe 1 https://lesson.edu.ru/lesson/f5999557-18c8-
BEIIECTB U 4853- 83a0-588bf830407a
MaTepHUaJIOB
34 XUMHS 1 3I0POBBE 1 https://lesson.edu.ru/lesson/b8e4d657-2¢cc7-
YeoBeKa 4860- 8583-9f76edc8a59f
OBUIEE KOJIMYECTBO 34 ) 3
YACOB I10

ITPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YYEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OOmiecTBo ¢ OrpaHHueHHON
OTBETCTBEHHOCTHIO «/[PODA»; AKInoHEepHOE OOIIECTBO
«H3naTtenbcTBO

«IIpocsemenne»

» Xumus, 11 xnacc/ I'abpuensua O.C., OO11ecTBO ¢ OrpaHUueHHON
OTBETCTBEHHOCTHIO «/[PODA»; AKImoHepHOE 00IIEeCTBO
«3naTenscTBO

«IIpocBenienue»

METOJNYECKHUE MATEPUAJIbBI JJIs1 YUUTEJISA

Xumus, 10 knacc/ IN'abpuensn O.C., O61ecTBO ¢ OrpaHUYECHHON
OoTBETCTBEHHOCTHIO «[[PODAY; AkitnonepHoe o01ecTBo «31aTenbcTBO
«IIpocsemieHne»

» Xumus, 11 xnacc/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHUYCHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; AKlInOHEpHOE 00111ECTBO
«3narenbcTBO
«IIpocBerienue
Beeaure 1. O.C.I'abpuesnsn, I'.I'.JIsicoBa «Xumusa Meroauueckoe nocodue —
0a30BbIi ypoBeHbY» - M.: JIpoda 2022 rog.

2. O0.C.l'abpuensa, WN.I'.OctpoymoB, «OOmass XuMHS B TeCTax,

3amavax, ynpaxnenusx. 11 kmace» — M.: lpoda, 2023 rox.



3. O.C.I'abpuensn, I1.H.bepeskun, A.A.VmakoBa «Xumus 11 knacc:



KonTponbsHbie 1 mpoBepoUHbIe paboThl K yueOHHKY». — M.: [Ipoda, 2021 r.

4. O.CTl'aopuensn, I'.I'.JIeicoBa, A.I'.BBemenckas «Xmmus 11
knacc: HacronbHast kaura ans yaurens». Yacts 1 — M.: [Ipoda, 2019
TO/I.

5. 0.C.I'abpuensan, I'.I'.JIeicoBa, A.I'.Bpeaenckas «Xumus 11
kiacc: HacronpHas kaura s yuutesas». Yacts 2 — M.: JIpoda, 2022
rOJ.

6. O.C.I'abpuensH, I1.B.PemeroB, N.I'.OctpoymoBa «3amaun mo XuMuu
U CIocoOblI Ux pemeHus» - M.: «/lpoday, 2021roz.
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