MHUHHUCTEPCTBO NPOCBEIEHUSI POCCUMCKOMN ®EJEPALIUA

INPABUTEJBCTBO CAHKT-IIETEPBYPI'A
KOMUTET 1O OBPA30BAHHUIO

I'OCYJAPCTBEHHOE BIO/KETHOE OBIIIEOBPA30OBATEJIBHOE
YYPEXKJIEHUE CPEIHSAS OBIIEOBPA3OBATEJIBHAS HIKOJIA Ne 582
C YIJIYBJEHHBIM U3YYEHUEM AHIJIMACKOI'O 1 ®UHCKOI' O S13bIKOB
MPUMOPCKOI'O PAMOHA CAHKT-IETEPEYPT'A

YYTEHO MHEHUE

CoBera poaureneit (3aKOHHBIX
MIPEICTaBUTENICH ) HECOBEPIICHHOJIETHUX

oOydJaronuxcs
[Tpotokomn Ne 1
or 29.08.2023 roxa

YUYTEHO MHEHUE
Coera o0yuaronixcs
I'BOY mmkonst Ne582
[Tpumopckoro paiioHa
Canxkr-IlerepOypra
[TpoTokon Ne 1

ot 29.08.2023 rona

[TPUHAT

pEIICHUEM TIearornueckoro CoBeTa
T'BOY mikonsr Ne 582

[Tpumopckoro paiiona Cankr-IlerepOypra
npotokoi ot 29.08. 2023 roga Ne 1
[Ipencenarens negaroru4eckoro CoBeTa

JI.JI. IToranoBa

YTBEPX/EH

npukazoMm 'BOY mikosbr Ne 582
[Tpumopckoro paitona Cankrt-IlerepOypra
ot 30.08.2023 roga Ne 50-/]

NoTtanoBa
Jliogmuna
JleoHMaoOBHa

PABOYASA ITPOTPAMMA

MNMopnucaHo undposoi
noanucbto: MoTtanosa
Jloamuna JleoHngoBHa
Hata: 2023.09.15 14:03:13
+03'00'

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb»

it ooyyarommxcs 10 — 11 xiaccos

Cankr-IlerepOypr
2023



HOACHUTEJBHAA 3AIINCKA

[IporpaMMa MO XUMUU Ha YPOBHE CpEIHEro o0OIero oO0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBineHHbix B DefepalbHOM  TOCYIapCTBEHHOM
obpazoBatenbHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepauuy, peaqu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaTernn pas3BuTUs BocOuTaHus B Poccuiickoi
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
o0mieil ctparernu oOydeHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YPOBHE COCTABUIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011e00pa3oBaTeIbHON  OpraHU3aluM, SBISIETCS HEOTHEMJIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYXHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHuA. OTH ILEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
Yell0OBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CPEIHET0 00IIero oOpa3oBaHUs CPEACTBAMU YUEOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpPENESICHbl B
nporpaMme N0 XHMHU C Y4E€TOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0MX weaed W MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHPOBAHKE PALIMOHAIIBHOIO HAYYHOT'O MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBSA3U MEXKIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJICHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CHCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLIUX MOHITHUI, 3aKOHOB Y TEOPUH XUMHUH.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XHMMHHM Ha OCHOBE
CUCTEMHOIO TIOJXOJa K H3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HA  ONpeAesIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXHUMHYECKUX M BJICKTPOHHBIX
OpeJCcTaBICHU O cTpoeHMu BenlecTB. CBeaeHHs 00 H3ydaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MIPEICTABICHUS] O XUMUYECKON CBS3M, KIacCCU(UKAMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriiOM 3peHHs B mpeamere «XUMHUS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan | (PaKTOJOrMYEeCKHUE CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD) 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHeHHE (QYHKIUI STOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpOTeKaHus JomnoJjiHgercss B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
JESATEILHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K IPOIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHUSI 3HAHUW, PEUICHUS WHTEIUICKTYaJIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTOo
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
bunocockux uAeH, TaKMX KaK: MaTepUaIbHOE €IMHCTBO HEOPraHUYECKOro M
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM SKCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXIAy HOBBIMH (haKTaMHM U TEOPETUUYECKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTUYECKHUX Mpoldiem, a
Takke MpodieM cOepeKeHUsl IHEPIeTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jarommxcss NPUHATbIE MNPOrpPaMMOM IO XUMHUHU TOAXOAbl K ONPEIEICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHMI, UMEIOIMX 0a30Boe 3HAUYCHHE IS
pa3iMyYHBIX BHJIOB JESATENBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a u
00paboTku MH(pOpMaIK, HEOOXOIMMBIX JIsi MPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPHU OMPEICICHUH
COJlep KaTeIbHOM XapaKTepUCTUKM 1ieJied HW3Y4eHUs NpelMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEH W3y4YEeHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LIEISIMH H3yY€HHUs IpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHME CHUCTEMbl XUMHUYECKMX 3HAHUW Kak  BakHeHIel
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U MOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C MCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiuh, HEOOXOJUMBIX Ui MPUOOpPETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOMN KU3HMU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOACHHEM MPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, comeprkaTelibHas XapaKTepUCTHKA IIeJiel U 3a71a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJEp)KaHus OOydeHHUs, OpPHUEHTHPOBAHHON Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3alyy, BIAaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcCOOaMU U
YMEHHUSIMH aKTUBHOTO TOJIYYCHUS 3HAHUN W MPUMEHEHHS UX B PEATBbHOMN KU3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ 3TUM mnpu H3y4eHMHM MpeAMeTa «XUMHUS» JTOMHUHHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanranusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHHITHIO TPaAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dopmupoBaHre y OOy4aromMxcs KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE I pPa3jNuHBIX BHIOB
NeATEeILHOCTH: PEIIeHHs MpoOJeM, MOoucKa, aHaidnu3a U 00paboTKu WHGPOPMAIIHH,
HEOOXOJMMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YeJIOBEKa M MPUPOJAHYIO CPELLY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU I MOUCKAa U aHalu3a y4eOHOU u
HAYYHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUJIAHUPOBAHUM W NPOBEACHUU XUMHYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy OOy4aroumxcs YOEXKIEHHOCTH B T'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIroOHAIBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /s MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B ydyeOHOM maHe cpenHero oO0mero oOpa3oBaHUsS MpeaMET «XUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHON obmacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YpOBHE
cpeaHero obmiero oopaszoBanusi, coctaBisieT 68 yacos: B 10 kimacce — 34 yaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEUIECTB M MaTEpHAIOB. Teopusi CTPOECHHSI OPraHUYECKHX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaaccU(pUKAIMM OpraHuyeckux BemecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHN:
O3HAaKOMJIEHHME C 00pa3suaMy OpPraHMYECKMX BEIIECTB W MaTepuajgaMud Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBjIeHue, OOyTIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psAd. MeraH u dTaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKHE HU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QU3MYECKHEe W XMMHYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHHsSI U HUTPOBAHUS), NTOJYYEHUE U NMPUMEHEHHE. Tomnyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKHK YIJIEBOAOPOAOB. [IpupomHslii ra3 W IONYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKUi), Tupoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIEeCTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHME C O0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB |
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE STUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM MIPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opraHnyecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJa Ha OPraHU3M YeJIOBEeKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIALEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHnenune rauuepruHa U 3THUIICHTJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DPOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHas W
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KHUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIUS ~ yriaeBOAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak nNpupojHbie moauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI003bl.  Pu3nMyecKkue W XUMHYECKME CBOWCTBAa Kpaxmana (TUApPOJIN3,
KaueCTBEHHAsI peakLus C HOJOM).

OKCHepUMEHTAJIbHbIE METOJbl W3Y4YEHHUs BEUIECTB M UX MPEBpalllCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIUPTOB, KAaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcugoM Mmemu(ll)), MHOTOaTOMHBIX CIUPTOB (B3aWMOJICHCTBHE TIIMICPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
IIPOBEICHHUE MPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOJYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHUYECKHME CBOWMCTBA OEJKOB:
TUJIPOJIN3, IHATypalusl, KAUeCTBEHHbIE peaklny Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HaAOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALs U MOJTUKOHEH AU

OKCNEpUMEHTAIBHBIE METOAbl M3YYEHMsS] BEIIECTB M WX IPEBPAILECHHIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanyst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAyUYHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranm3Mm, Omocepa, oOMEH BEIIECTB B OpTraHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
pECYpCHI.

TexHONorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCcKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Iepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b MepUOJUYECKOTO 3aKOoHA U [leproauyeckoil cucTeMbl
xuMuueckux snemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOU TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX W CIIO)KHBIX BEIIECTB IO TPYIIaM M TEPUOJIAM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblii). BomoponHas cBs3b. BalneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTb.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIaCCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAaHECHUA U MPEBPALLICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKopoCTh peakuuu, e€ 3aBUCUMOCTb OT Pa3idu4HbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAJUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE NEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, pEaKkiuu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusiHue pa3nuyHbiX (GakTOPOB HA CKOPOCTH
XAMHUYECKON pEaKIUm».

Pacuérnbie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThI C MCIIOIb30BAHUEM IIOHSATHUS «MAcCOBas
JTOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomunueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKkue CBOMWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIMX HEMETAUIOB (TaJOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnoB B [lepronnueckon cucreMe XMMHUYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPUM, KalWi, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmme cnocoObl momyyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
U3y4YeHUE KOJUICKINH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Yei, KaYECTBEHHBIE PEeaKI[Mi Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacuétbl mMaccel BellecTBa WU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET TPUMECH.

XuMHUS ¥ KM3Hb

Ponp xuMun B 00€CIEUYEHUM KOJOTUYECKOM, SHEPTreTUUECKON U MUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, KpackKu, CTEKJIO, KepaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3J0pOBbE YEJIOBEKA: IpaBWiia HMCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmeH W
HEOpraHu4ecKord xuMuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 MCIOJIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KiIacCHU(UKAIMs, TEePUOANIYHOCTh, HAOIIOACHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U CAMHHIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHonorus: XuMuUYecKasi MPOMBIIUIEHHOCTb, METAJULYPIHsi, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAaMM  CpPEHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHbIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro OO0IIEero
00pa30BaHMsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS NpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJHLIHMI 0a30BOM HAYKHU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HEHHBIE TIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOTO TPaKJAHCKOro OOIECTBA, MPUHATBIMU B OOILECTBE
HOpMaMU U TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKON JAEeSTEIbHOCTH
00y4Jaromuxcs 1Mo peaanu3aii IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamaaHCcKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIITMOHHBIX MPaB M 00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TpaBUJIaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh U TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOILECCY TBOpPUECTBA B 00OJACTH TEOPUU U MPAKTUYECKOIO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TOCIEIYIOLIEM
aHanu3e UHPOpPMAIIMU O MEPETOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaThb OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIECHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMIA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEM 3J0poBOTO M Oe3omacHoro obpasza IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COONIO/IeHUsT TIpaBWi 0O€30MacHOro OOpaleHusi C BeHieCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHMMAHUSl IEHHOCTH TPaBUJl WHAUBUIYAIHHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIEIACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YyacTHE B PEUICHWU NPaKTUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



UHTEpeca K MPAaKTHYECKOMY M3YYEHHIO MPOQECCHil pa3IudHOTO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peann3aluud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAaHUA TJI00aJBbHOTO XapakTepa S3KOJOTHYECKHX MpoOJsieM, BIUSHUSA
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIUIMX BpEl OKPYXKarOUIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ pojiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIEHUU MpoOJIeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUHU TI00adbHBIX TTPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHENIHOTO TPpyJAa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: MOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHEHHMS SBJICHUH OKPYKAIOIIEro MUpPa U
MIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJIFOUYCHHUS Ha
OCHOBE HaydHbIX (AKTOB W HWMEIOMMUXCS JAHHBIX C IICJIbI0  TOJydYeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHMHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHSI YICOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKaroUue
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOIOB TMO3HAHUA,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayIHBIM (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Ucclie0OBaHNe, HAOIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHBIC NEeWCTBHS (TO3HABAaTEIbHBIC, KOMMYHHKATHBHbIC,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC yYCOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMU Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH JUISI KJIacCHU(PHUKAIMK BEIIECTB H
XUMHUYECKUX PEaKIii;

yCTaHaBJIMBATh MPUUYMHHO-CIEJICTBEHHBIC CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yEMbIe B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKOU
peakiuy — TMPU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHX
pEaKLHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITEIBbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSTEJIBHOIO IUIAHUPOBAHUS W POBEIACHUSA
YUEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSITENIbBHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WHPOpManuu (HAy4HO-
NoMmyJIsipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(YOPMALIMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW JUIsi BBIMOJMHEHHA Y4YEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT MCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaleil: TpUMEHSATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYXJ1a€MOM T€MbI B XOJ€ JUaiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBIMOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peain3alui y4eOHOTO IpoeKTa U (OPMYIUPOBATH BHIBOIBI
0 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Ompenenss e€ Lead W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJrOpuT™M JAEUCTBUU IpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3aj7ad, BbIOMpaTh Hambosee
b deKTUBHBIN CMOCO0 HMX pemeHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIM3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yldbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOM  COCTaBIISIIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUU



npupoasl, B (QOPMUPOBAHWUU MBINUICHUS W  KyJbTYPhl JIMYHOCTH, €€
GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a7a9
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO M MPUPOTHOMN
cpene;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUWU DJIEMEHT, aToM, JJICKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpalléHHas), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOJHBIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepusi, U30MEPhbl, TOMOJIOTHYECKUN pAJl, TOMOJIOTH, YTJIEBOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranndeckux BemiectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUSI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXKalye B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacCHOM HCIIOJIb30BAaHUU BaXKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIEC TMPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIB30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMys OpraHMYECKMX BEHIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBaTh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WLUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OINpPEIeTIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCIWHEHMS), JaBaTh KM Ha3BaHUS [0
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHTJINKOJb, TIHIEPUH, (eHosl, GopMaNbIeTH, aleTaabIeTul, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCI0TA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIHH);

c(hOPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKOW CBSI3H B
OpTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh, yMEHUS MPUMEHSATH IIOJOXKEHHUSI TEOPUU CTPOCHHS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA THUIIMYHBIX MPEACTABUTENCH pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUII0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUHA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(Th, NTPHUPOAHBIM Ta3, Yrojib), CHOCOOBI HX MEepepadOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0eHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIB30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCy/Iol U J1TabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXke MpaBuWia OOpalleHus ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IJIAHUPOBATh M BBIMOJHATh XUMHUYECKUU
AKCTIEPUMEHT (TIpeBpalIeHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISATH PE3yJIbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYyITUPOBAThH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJy4aeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B HEIIX
COXPAaHEHHUSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TTOHUMasi cMbIci Tokazatens [IJIK, mosicHsITh Ha mpuMepax CrocoObI
YMEHBIIICHAS ¥ TPEJOTBPAIICHUS] WX BPEIHOTO BO3JCHUCTBUS HA OpPraHHU3M
YeJI0BeKa;

JUIST 00Y4aroNIuXCsl ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS CIETIBIX M CJIA0OBHIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAapTUHBI MHpa, POJU XHUMHUM B TIO3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAJNINUECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JTUCCOLIMALINSA, OKHUCIUTENb, BOCCTAHOBUTEJb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JICKAIIME B OCHOBE INMOHUMAaHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUN U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEPHbIC MPU3HAKH TMOHITHA,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHYECKYIO CHUMBOJIMKY IS
coctaBieHuss (GOpMyd BEIIECTB M  YPaBHEHMM XMMHUYECKUMX  pEaKIuH,
cucremarnyeckyro HomeHknarypy (IJUPAC) u TpuBnansHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHblid Tra3, YIJIEKMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJCHTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep Cpelpl B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOTBI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTb YMEHUI PACKPBIBATh CMBICI IEPUOIUNYECKOTO 3aKoHa /[,
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb SJCKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX 3JIEMEHTOB U MX COCAUHEHUM
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'E€HETHUYECKON CBA3M MEXKIYy HEOPraHUYeCKUMHU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINAM;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTEIEHEeW OKUCJICHHUS 3JIEMEHTOB, OOpaTUMOCTH
pEeaKlH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPAaBHEHUS DPEAKIMA pPa3IMYHBIX
TUIIOB, TIOJTHBIE U COKpPAILIEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKLMU UAYT O KOHIIA;



c(OpPMUPOBAHHOCTH YMEHUN TPOBOJUTH PEAKIUH, TOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM MOHBI, PUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCT, YMEHHMM  paCKpbhIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHHs 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHelIHero Bo3naerctsus (npunuui Jle llatense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM OOBEMY OJHOTO M3 YYACTBYIOLIUX B PEaKLUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
nocyAoi M JabopaTOpHbBIM OOOpYIOBAaHUEM, a TaKXe IpaBuiIa OOpaIlEHUS C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCUAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHNE Cpeapl PacTBOPOB BEHIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIUMU Ha cyinbQaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaMm «Metaiey U «Hemeramibny) B COOTBETCTBUM C MpPaBWIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OpPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO JSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHH  COONIONATh  TpaBUja  DKOJOTUYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCILHOCTH B IIEIIAX
COXPAaHEHHUSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CHOCOObI YMEHBIICHUS |
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBIICHHUIA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYyYaloONIMXCs: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKUX

dbopmy.



n/n

TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMmbl

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

OcHOBHOe co/iep:KaHue

OcHOBHBIE BUIBI
JeATeJIbHOCTH

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH

11

[Ipeamer oprannveckoi
xumun. Teopus cTpoeHUs
OPraHNYeCKUX COCTUHEHUHN
A. M. bytneposa

[Ipenmer oprannyeckoi
XUMHH: €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE B
II0JIyYEHUHU HOBBIX BEILECTB U
MarepuanoB. Teopus CTpoeHus
OPraHUYECKUX COCTUHEHUMN
A.M. byrneposa, €€ OCHOBHbIE
nosioxkeHus. CTpyKTypHbIE
(bopMyIbl OpraHuYecKuX
BemecTs. I'oMomorus,
n3oMepust. XuMudeckas CBsi3b
B OpPraHMYECKUX COEIMHEHMSIX:
KpaTHBIE CBSI3H, G- U T-CBS3H.
IIpencraBnenue o
KJ1acCU(UKALMU OpraHMYEeCKUX
BemecTB. HoMenknarypa
OpPraHMYECKUX COECIUHEHUN
(cucremaTuyueckas) u
TPUBUAJIbHBIE HA3BAHUS
BAKHEUILNX MPEICTaBUTENEH
KJIACCOB OPraHMYECKHX
BEIIECTB.
JKcNnepuUMeHTAIbHbIE

MeTO/bI H3YYEeHUs BellecTB U
UX NpeBpPaLeHu:

PackpsiBaTh cMbICH
M3y4aeMbIX MOHATUH
(BBIABIISATH UX XapaKTEpPHBIC
MPU3HAKH), YCTAaHABIUBATh
UX B3aHMOCBS3b.
[IpumeHATHh MOJIOKEHUS
TEOPHUU CTPOEHUS
OpraHUYEeCKUX BEUIECTB A.
M. bytneposa nis
OOBSICHECHHS 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHHSI.
Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIéHHoM) hopMyn
OpraHUYECKUX BEIIECTB.
Onpenenars BUAbI
XUMHYECKOH CBSI3U
(onuHapHBIE, KpaTHBIE) B
OpTaHUYECKUX COCTUHECHUSIX.
PackpsiBath posib

OpFaHI/I‘-IeCKOI\/'I XUMHHU B
mpupoac, XapakTepru3oBaTb




e JleMoHcTpauuu:
- 03HaKOMJICHHE ¢ o0pa3amMmu
OpPraHUYeCKUX BEIIECTB U
MaTepuaJaMH Ha UX OCHOBE,
- OTIBITHI 110 TIPEBPAICHUIO
OpPTaHWYECKUX BEIICCTB MPH
HarpeBaHuy (IUIaBJICHHE,
00yTTIMBaHUE W TOPEHUE).

e JlaGoparopHbie

OTIBITHI:

- MOJICTTUPOBAHUE MOJICKYII
OpPraHUYECKUX BEIICCTB

cC

3HAYEHHE B )KU3HU YEIOBEKA,
WJLTIOCTPUPOBATH CBS3b C
JPYTUMHU HayKaMH.
Hab6mronaTes 1 onuceIBaTh

JICMOHCTPAIIMOHHBIC OIBITHI;
NPOBOJUTH U OIUCHIBATH
1abopaTOPHBIE OIBITH U
MPAKTUYECKHE PAOOTHI

Hroro no pasacity

Pa3nea 2. Yraesogopoasl

2.1

2.2

[Ipenenbuble
YII€BOAOPOABI — aJIKaHbI

HenpenenbHubie
YTJI€BOJIOPO/bI: AJIKEHBI,
aJIKaINEHBI, aJTKUHBI

AJKaHBI: cOCTaB U CTpPOCHHC,

rOMOJIOTUYECKHM pAl. MeTaH u

9TaH — HpOCTGﬁH.IPIC
IpEACTAaBUTCIIM AJIKAHOB:

COCTaB, XUMHYCCKOC CTPOCHUC,

(bu3HYECKUEe U XUMUICCKHEC
CBOICTBa (peakuu
3aMeLIeHUs U TOPEHUs),
HAXO0XJICHUE B IPUPOJIE,
MOJTyYeHHUE ¥ IPUMCHCHHE

AJTIKEHBI: COCTaB U CTPOEHHUE,
TOMOJIOTUYECKUU PsAll. DTHIICH
— IPOCTEUILINHN ITPEACTABUTEND
QJIKEHOB: COCTaB, XUMHYECKOE
CTpOeHHE, (PU3NYECKUE U

PackpbiBaTh cMbICH
M3y4aeMbIX MOHATUH
(BBISBIIATH UX XapaKTepHbIE
MIPU3HAKHN), YCTAHABIUBATh
UX B3aUMOCBSI3b,
HCII0JIb30BATh
COOTBETCTBYIOIME MOHATHUS
IIpY OIIMCAaHUU COCTaBA,
CTPOEHMS U NIPEBPALLEHUI
OPraHNYeCKUX COCTUHECHUH.
Hcnonb30BaTh XMMHUYECKYHO
CUMBOJIUKY JIJISl COCTaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaI&HHoM) hopmyn
OpPraHMYECKHX BEIIECTB.




XUMHYECKHE CBOMCTBA
(peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHMUS,
TUApaTaliH,

OKHUCIICHUS U TTOJIUMEPHU3AITIH )
HaxO0JXKJICHHE B MPUPOJIC,
MOJIy4YeHUE U IPUMEHEHUE.
Ankanuensl: Oyraguen-1,3 u
MeTmioyTaauen-1,3,
XUMHUYECKOE CTPOEHHUE,
peakIys MoJIMMEpHU3allHH,
pUMeHeHue (11 CHHTEe3a
MPUPOTHOTO U CUHTETUYECKOTO
Kay4yKa U pe3UHbI).

AJKUHBIL: COCTaB U
O0COOEHHOCTH CTPOEHUSI,
TOMOJIOTHUYECKHUHA PS/I.
AneTuneH — npocTenmmn
MPEACTaBUTENh AIKUHOB:
COCTaB, XMMHUYECKOE CTPOEHHUE,
bu3HYecKre U XUMHUIECKUE
CBOICTBa (peakuu
TUAPUPOBAHUSA,
raJIOTeHUPOBAHMS, TUIpATAIIT
TOpEHMsI ), HaX0XKJICHUE B
MPUPOJIE, MOTyUYEHUE U
MIPUMEHEHUE

2.3

ApomaTtnueckue
YTIEBOIOPOABI

Apenbl: 6€H30J1 ¥ TOITYOI,
COCTaB, XUMHUYECKOE CTPOCHUE
MOJIEKYI, (PU3NUecKHe U

YcranaBnuBaTh
MIPUHAJIC)KHOCTh BEIIECTB
K OIPEACIICHHOMY KJIacCcy

YIJIEBOAOPOOB IO COCTaBY U
CTPOCHHUIO, Ha3bIBATh UX IO
CHCTEMAaTHYECKOM
HOMEHKJIaType; MPUBOJIUTH
TpUBHUAJILHBIC Ha3BAHUS
OTJIETIbHBIX MpEJCTaBUTEICH
YTJIEBOJIOPOJIOB.
Ornpenensars BUABI
XUMHYECKON CBS3U B
MOJIEKYJIaxX yTiIeBOJAOPOJIOB;
XapaKkTepU30BaTh
3aBUCUMOCTb PEAKLIMOHHOU
CIOCOOHOCTH YTTIEBOJOPOIOB
OT KPaTHOCTH KOBaJIEHTHOU
CBSI3H.

XapakTepu3oBaThb COCTaB,
CTpOEHUE, TPUMEHEHHUE,
(bu3YecKre U XUMHUYECKUE
CBOICTBa, BaXKHEHIIINE
CHOCOOBI MOTYYEHUS
TUMHWYHBIX NPEICTaBUTENECH
Pa3IMYHBIX KJIACCOB
YIIEBOIOPOAOB (METaHa,
JTaHa, dTHJICHA, alleTUJICHA,
OyraaueHna -1,3, 6eH3zona,
TOJTyOJIa).

BbIABIATH r€HETUYECKYIO
CBA3b MEXKIY

YIJIEBOJOPOJAaMU U




XMMHYECKHE CBOMCTBA
(peakuuu rajJoreHupOBaHus U
HUTPOBAHU), MOJYYCHUE U
npuMeHeHue. BausHue
OeH30J1a Ha OpraHu3M
yenoBeKa. [ 'eneTnueckas cBs3b
YIJIEBOIOPOOB

2.4

[TpupoHBIE HCTOUHUKHU
YTJIEBOJIOPOJIOB M UX
nepepaboTka

IIpuponusriii ra3. [lomytHele
HedTsHbIC Ta3bl. HedTh u eé
npoucxoxaeHue. Crocoosl
nepepaboTku HepTH:
[IEPETOHKA, KPEKUHT
(TepMHUECKUH,
KataauThuueckuit). [IpoaykTel
nepepaboTku HePTH, UX
NpUMEHEHHE B
IPOMBIIIJICHHOCTH U B OBITY.
KameHnHbIii yroips 1 IpoyKThl
ero nepepaboTKH.
JKcIepUMeHTAIbHbIe
MeTO/Ibl H3Y4YeHHUSsI BellleCTB 1
UX NpeBPALCHUI:

e JleMoHcTpauuu:
- kosekun «Hedte» n
«YTOIBY;
- BUZieo(hparMeHT
«BynkaHuzanus pe3suHbD».

e JlabGopaTOpHbIE OIBITHI:
- KQUECTBEHHOE ONPEIEIICHNE
yriaepojaa v BOAOPoJa B
OpPraHUYeCcKUX BEIeCcTBaX;
- O3HaKOMJIEHHE ¢ oOpa3amMu
IUIacTMAacC, KayqyKoB U
PE3UHBI;

IIOATBEPKIATh €€ HATM4KE
YPaBHEHUSMHU
COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKLHN C
HCIIOJIb30BAaHNEM

CTPYKTYPHBIX (DOPMYIL.
XapakTepu3oBaTb HCTOYHUKHU
YTJIEBOJIOPOAHOTO CHIPbS
(He(Th, IPUPOTHBIH Ta3,
YroJib), ClIOCOOBI UX
nepepaboTKu U
NPaKTHYECKOE MPUMEHEHUE
MOJTy4aeMBbIX TPOTYKTOB.
Hcnonp30BaTh €CTECTBEHHO-
HAyYHBIE METO/IbI IO3HAHUS —
NpoBeJCHUE, HAOMIOICHNE U
OIMCaHHE XUMUYIECKOTO
IKCIIEPUMEHTA
(J1abopaTopHBIE OTBITH U
MPaKTUYECKHEe PabOThI).
CrnenoBaTh paBuIaMm
6e3omacHoil paboThI B
naboparopuu npu
MCMOJIb30BAaHUU XUMHUYECKON
MOCY/IbI M 000pyAOBaHUS, a
TaKXe MpaBuiIaM oOpaleHHs
C BEIIECTBAMH B
COOTBETCTBHUH C
UHCTPYKIIMSIMU BBIMTOJTHCHUS
71a00paTOPHBIX OIBITOB U
MPAKTUYECKHUX paboT Mo
MOJIyYEHHUIO U U3YUECHHUIO
OpPTaHUYECKUX BEIIECTB.




Hroro no pazneny

Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeAnHeHUs

3.1

Cnuprel. ®enon
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- MOJIEJIUPOBAaHUE MOJIEKYJI
YIIEBOIOPOIOB U
rajloreHONPOU3BOAHBIX.
e [Ipakruyeckue pabOTHI:
No 1. ITonyuyenue sTuseHa u

M3yYEHUE ETO CBOWCTB.

e Pacuérnble 3anaun:
- OIIPECIICHUE MOJIEKYJISIPHON
(bopMyIbl OPraHMYECKOro
BELICCTBA 110 MACCOBBIM JIOJIAM
aTOMOB XMUMHYECKUX
JIIEMEHTOB;

[IpenensHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ U 3TAHOJ,
XUMHYECKOE CTPOCHHUE,
busznyecKrue 1 XUMUYECKHE
CBOIICTBa (peakuu C
AKTUBHBIMHM METAJLJIAMU,
raJIor€HOBOI0POJaMH,
ropeHue), NpUMEeHEHHE.
Bonoponnas cBs3b.
PU3HOIOTUYECKOE ACHCTBUE

IIpencraBnsaTs pe3yabTaThl
HKCIIEpUMEHTA B (popMe
3alMCH YPaBHEHUU
COOTBETCTBYIOLINX PEAKLUI
U 1e71aTh BBIBOJBI HA UX
OCHOBE.

IIpoBOAUTH BHIYMCIEHUS IS

oTpeieNIeHUs] MOJIEKYJIAPHOM
(bopMyIibl OPraHu4eCcKOro
BEIIECTBA, [10 YPAaBHEHHUIO
XUMHUYECKOHN peakiuu.

CamocCTOATEeNBbHO
TUTAHUPOBATH U
OCYIIECTBIISITH CBOIO
MO03HABATEIBHYIO

NS TeIbHOCTD; IPUHIUMATh
aKTHBHOE Y4acCTHE B
rpyNIoBoi yueOHoit
JeSITeTbHOCTH

PackpsIBaTh cMbICT
U3y4aeMbIX MTOHATUN
(BBIABIISATH UX XapaKTEpHBIE
MPU3HAKH), YCTaHABIUBATh
UX B3aHMOCBS3b,
UCIIOJIb30BaTh
COOTBETCTBYIOIIHE ITOHATHS
IIPU ONMCAHUU COCTaBA,
CTPOEHHS U NPEBPALICHUI
OpPraHUYECKUX COCIUHEHUMN.




3.2

Ansneruasl. KapOoHoBbBIE
KUCTOTHI. CIOXKHbBIE dPUPHI

METaHOJIa U 3TaHOJIa HA
OpraHMu3M 4eJIOBEKa.
MHOroaroMHsbI€ CIIUPTHI:

STUJICHTJIMKOJIb U TJIUIECPHUH,
XUMHUYECKOE CTPOEHHUE,
(bU3HUYEeCKHEe U XUMHUYECKUE
CBOMCTBA (B3aUMOJICHCTBHUE CO
[IEJIOYHBIMU METaJIaMHU,
KaueCTBEHHAs peaKIus Ha
MHOT'OaTOMHBIE CITUPTHI).
®OHU3N0I0TIIECKOE JCHCTBHE
Ha OpraHU3M YeJIOBEKA.
[IpuMeHeHue ruIepuHa u
STHJIEHTIHKOJIS.

®enoin. CTpoeHUE MOJICKYJIBI,
bu3nUecKre U XUMHUCCKUE
cBoiicTBa (peHoIa.
TokcuaHOCTh PeHONA, €T

(bI/BI/IOJ'IOFI/I‘{eCKOC JIENCTBHUE Ha

OpraHu3M YeJIOBEKa.
[Tpumenenue penona

Anpaerugst: hopMambaeTUI U
aleTaNbIeTU, XHMAIECKOE
CTpOeHUe, (pusnueckue u
XAMHYECKHE CBOMCTBA
(peakuuu OKUCIECHUS U
BOCCTaHOBJICHHUS,
KaueCTBEHHBIE PEAKIIHH ),
MIOJTyYCHUE ¥ IPUMEHEHHE.
OnHOOCHOBHBIE TIpEIeTbHBIE
KapOOHOBBIEC KHCJIOTHI:

Hcnosb30BaTh XUMUYECKYIO
CUMBOJIUKY JIJISl COCTaBJICHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIiéHHOn ) popmym
OpPraHMYECKUX BEIIECTB.
VYcranaBnuBaTh

IMPHUHaIJIC)KHOCTh BEIIECTB K
OIMPEACIICHHOMY KJIaCCy I10
COCTaBy U CTPOCHUIO,
Ha3bIBaThb UX I10
CHCTEMaTHYECKOU
HOMCHKIJIATyp€; NIPUBOANUTH
TPUBHUAJIBHBIC HA3BAHUA

OTJENIBHBIX MPEICTABUTENCH
KHCJIOPOJICOACPIKAIITUX
COCIUHCHHI.
XapakTepu3oBaTh COCTaB,
CTpOCHHE, TPUMCHECHHE,
buznyecKkrue 1 XUMUYECKHEe
CBOICTBa, BaXKHECHUIIINE
CIOCOOBI NOTYYEHUS
TUTTAIHBIX MPEJACTABUTEIICH
Pa3IMYHBIX KJIACCOB
KHCIIOPOJICOIePIKAIIUX
COeMHEHMH (MeTaHoa,
ATaHoJIa, TIIMIIeprHa, (eHoa,
dbopMmanbaeruaa,
aleTaNbIeTu/1a, YKCYCHOU
KHUCJIOTBI, TTFOKO3HI,
caxapo3sbl, KpaxmaJa,
IIEJUTFOJIO3BI); BBISBIIATH




3.3

YrneBoabl

YKCYyCHast KHCIIOTa,
XUMHUYECKOE CTPOCHHUE,
¢bu3nvecKkrne 1 XUMHYECKHUE
cBolcTBa (00IIME CBOMCTBA
KHCJIOT, PeaKIus
TepUPUKALINN ), TOTYICHUE U
npumenenue. CteapuHoBas U
OJIEMHOBAs KUCJIOTHI KaK
NPEJCTaBUTENN BBICIINX
KapOOHOBBIX KUCIOT. MbL1a
KaK COJIM BBICIINX KapOOHOBBIX
KHCIIOT, UX MOIOIIIee JeiiCTBHE.
Crnoxuble 3(UpbI Kak

MIPOU3BOTHBIC KAPOOHOBBIX
KHUCIOT. [ Mapoin3 CIoKHBIX
a¢hupoB. XKupsl kak

MIPOU3BOIHBIC MIIUIEPUHA U
BBICHINX KapOOHOBBIX KHCIIOT.
I'unponus xupos

VTIIeBOABI: COCTAB,
KJ1accu(uKanus yriieBoJ0B
(MOHO-, M- ¥ TIOTTUCAXaPHIbI).
I'mroko3a — nmpocrenmmi
MOHOCaXapua: 0COOEHHOCTH
CTPOCHHUSI MOJIEKYJIbBI,
busznyecKrue 1 XUMUYIECKHE
CBOWCTBA ITHOKO3bI
(B3aumojencTBHE C
ruapokcuaoM meau(ll),
OKHCJICHHE aMMHUAYHbIM
pactBopoM okcuza cepedpa(l),
BOCCTAHOBJICHHE, OpOKCHHE

TEHETHYECKYIO CBSA3b MEXKIY
HUMU U IOATBEPKAATH €&
HAJINYHME YPABHEHUSIMHU
COOTBETCTBYIOILIUX
XUMUYECKUX PEAKLUH C
HCIIOJIb30BaHUEM
CTPYKTYPHBIX (POPMYIL
OnuceiBaTh COCTaB,
XUMUYECKOE CTPOCHHE U
MIPUMEHEHUE KHUPOB,
XapaKTepu30BaTh UX
3HAYEHUE IS
KHU3HEIEATSITLHOCTH
OpPraHHU3MOB.

Oco3HaBaTh OIIaCHOCTh
BO3/ECHCTBUS HA KUBBIC
OpraHU3MbI OTPEeIEHHBIX
OpPraHUYECKUX BEILECTB,
MOSICHATH Ha IPUMepax
CHOCOOBI YMEHBIIICHHS

Y TIPEIOTBPAIICHUS X
BPEJIHOTO BO3CHUCTBUS HA
OpTaHU3M YeJIOBeKa.
Hcnonb30BaTh €CTECTBEHHO-
HayYHBIE METO/IbI IO3HAHUS —
IpoBe/IeHUEe, HAOII0ACHNE U
OITMCaHUE XUMUIECKOTO
HKCIIEpUMEHTA
(JtabopaTopHBIC OTBITH
MPaKTUYECKHE PabOTHI).
CrnenoBaTh IpaBUIaM
6e3omacHoil paboTHI B
nabopaTtopuu mpu




[IFOKO3bl), HAXO0XACHUE B
pUpoie, IpUMEHEHUE
TIIIOKO3bI, OMOJIOTHYECKast POJIb
B KHU3HECSITEIbHOCTH
OpraHu3Ma 4ejoBeKa.
dotocuHTe3. PPyKTO3a KAK
M30MED IIFOKO3BI.
Caxapo3a — npeicTaBuTeNb
JIMCaxapuioB, TUAPOIINA3
caxapo3bl, HaX0XJIeHUE B
MIPUPOJIC U TIPUMEHEHUE.
Kpaxman u nemironosa kak
MPUPOIHBIE TOJTUMEPHI:
CTPOCHHE Kpaxmasia u
LEJUTIONIO03bI, (PU3UYECKUE U
XMMHYECKHE CBOMCTBA
Kpaxmaja (TUIposu3,
KaueCTBEHHAs peakius ¢
HOJIOM).
JKcNepUMEeHTAIbHbIE
MeTOo/bl H3YUYeHHs BelleCTB U
UX NpeBPALLCHUI:

e JlaGopaTopHbIE OIBITHI:
-TOpeHUe CIHPTOB,;
- B3aUMO/ICHCTBUE TIUIEpHUHA
¢ rugpokcuom meau(1l);
- KQUeCTBEHHBIC PEaKIIUU
aTBIETUIOB (OKUCIICHUE
aMMHAYHBIM PACTBOPOM
okcuja cepedpa u
runpokcuaom menu(Il));
-B3aUMOJICHCTBUE Kpaxmalia C
HOJIOM.

HCIMOJIb30BAHUU XUMUYECKOMN
nocyzbl ¥ 000pyI0BaHUs, a
TaK>Ke IpaBmiaM O0paIeHus
C BeIlleCTBaMU B
COOTBETCTBUU C
MHCTPYKUHUSMU BBITOJTHEHUS
71ab0PaTOPHBIX OMBITOB H
MPAKTUYECKHUX PaboT Mo
MOJIYYEHUIO U U3YUYEHUIO
OpPraHMYECKUX BEIIECTB.
IIpencraBnsaTe pe3yabTaThl
JKCIIepUMEHTa B (hopme
3alMCH YPaBHEHUU
COOTBETCTBYIOIIUX pEaKLUn
Y JIeTIaTh BBIBOJBI HA MX
OCHOBE.

[TpoBOAWTH BEIYHCICHUS JIJIS
oTpeieNICHUs] MOJIEKYJIIPHOM
(hOopMyITbI OPraHUIECKOTO
BEILIECTBA, [0 YPAaBHEHUIO
XMMHYECKON pEeaKIuu.
CamocTosTenbHO

IUTAHUPOBATh U
OCYILIECTBIIATH CBOIO
MI03HABATENIbHYIO
JIeSTEIbHOCTh; MPUHUMATh
aKTUBHOE

ydacTue B TPYIIOBOM
y4eOHOU IeATeTbHOCTH
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e [lpakTuyeckue pabOTHI:

No 2. CnoiicTBa pactBopa
YKCYCHOU KHCJIOTHI.

e Pacuérnblie 3amaun:
- OTIpe/IeTICHNUE MOJICKYIISIPHOU
(bopMyITbI OPraHUIECKOTO

BE€IICCTBA I10 MaCCOBBIM JOJIAM

aTOMOB XMMHMYECKHUX
3JIEMEHTOB U 110 Macce
(00BeEMY) POTYKTOB
CropaHus;

- pacu€Thl 110 YPABHEHUIO
XMMHUYECKOHN peaKkLuu

Pa3znen 4. A3oTcoaepskaniue oprannyeckue coeJuHeHUust

4.1

AMUHBI. AMUHOKHUCIIOTBI.
benku

AMMHBI: METHJIAMUH —
IIPOCTEUIINN NTPEACTaBUTEID
aMHUHOB: COCTaB, XMMHUYECKOE
cTpoeHue, pusndeckue u
XUMHUYECKHUE CBOMCTBA
(peakuuu

C KUCJIOTaMH U TOpEHUs),
HaXO0XJIEHNE B IPUPOJIE.
AMHMHOKHUCIIOTHI KaK
amdoTepHbIe OpraHUYECKre
coenuHeHus. PU3nUeCKue U
XUMHUYECKHUE CBOMCTBA
aMUHOKHCIIOT (Ha IpuMepe
riunuHa). buonoruueckoe
3HaYeHNE aMUHOKHUCIIOT.
CuHTe3 nenTuio0B.

PackpriBath cMbICT
W3y4aeMbIX MOHATUI
(BBISABIIATH UX XapaKTepHbIE
MIPU3HAKHN), YCTAHABINBATh
UX B3aUMOCBSI3b,
HCIIOJIb30BaTh
COOTBETCTBYIOIINE ITOHATHS
IIPY OIIMCAaHUH COCTAaBA,
CTPOEHUS U NPEBpALICHUI
OpPraHUYECKUX COCIUHEHUM.
Hcnonb30BaTh XUMUYECKYIO
CUMBOJIUKY JIJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKparéHHon) hopMyIT
OpPraHUYECKUX BELIECTB.




benku xak npupoaHsie
nonumepsl. [lepsuunas,
BTOpPUYHAS U TPETUYHAS
CTPYKTypa OEIIKOB.
XHUMHYECKHE CBOWCTBA OEIIKOB:
TUAPOJIN3, ACHATYpanus,
KaueCTBEHHBIC PEaKIINHU Ha
OenKu.
JKcnepuMeHTAIbHbIE
MeTO/Ibl M3YYEeHHUs BelleCTB 1
UX NpeBPaLLECHUI:

e JleMoHcTpauuu:
- IeHaTyparus 0elIKoB Npu
HarpeBaHUU;
- IBETHBIC PEaKuu OEITKOB

Ornpenensrsb
MIPUHAJIC)KHOCTh BEIIECTB K
OTpeIeJICHHOMY KJIacCy 1o
COCTaBY U CTPOCHHIO,
Ha3bIBaTh UX 110
CHCTEMaTHYECKOM
HOMEHKJIaType; MPUBOJIUTH
TPUBHAJIbHBIC HA3BaHUS
OT/EJIbHBIX MPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB,
CTpOEHUE, TPUMEHEHHUE,
(hU3UYECKHE U XUMHUYECKUE
CBOMCTBa, BaXKHECHIIINE
CHOCOOBI MOTYYECHUS
TUMHWYHBIX MPEJCTaBUTEIICH
a30TCOICpKAIIIX
COEMHEHUH (METUIaMUHA,
TVIMIHA, OCJTIKOB).
OnuceiBaTh COCTaB,

CTPYKTYpPY, OCHOBHBIC
CBOICTBa OCIIKOB; MOSICHATH
Ha IIpuMepax 3Hau4eHHe
OENKOB AJIs OpraHu3Ma
YyeJoBeKa.

Hcmonp30BaTh €CTECTBEHHO-
Hay4HbI€ METO/Ibl TO3HAHMS —
HaOII0aTh U OMUCKHIBATh
JIEMOHCTPALIMOHHBIN
IKCIIEPUMEHT.
CaMocCTOSTEIIFHO
IJIAHUPOBATh U
OCYUIECTBJISITH CBOIO

IMMO3HABATCJIIbHYIO




JIESITEIbHOCTD; IPUHUMATh
aKTHBHOE Y4acTHE B
IPYIIIOBON yueOHOM
JeSITeTTbHOCTH

Uroro no pazneny

Pa3znen S. BbicokoMoJIeKYJISIPHbIE COeTUHEHHU

3

5.1

[Tnactmaccel. Kayayku.
Bonoxkna

OCHOBHBIE OHATHS XUMUHU
BBICOKOMOJICKYJISIPHBIX
COEJIMHEHUI: MOHOMED,
MOJIIMEP, CTPYKTYPHOE 3BEHO,
CTEIEeHb NOJIMMEepU3allnY,
CpeIHsIsI MOJISKYJISIpHAsE Macca.
OCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJICKYJISIPHBIX
COEJMHEHUH — MOIMMepH3aLus
¥ TIOJIMKOH/ICHCAIIHS.
[TnacTmaccel (OAMITHIIEH,
TIOJTUTIPOTIHAJICH,
HOJMBUHUIIXIOPU]I,
nosmctupo). HatypanbHbril n
CHUHTETUYECKHE KayqyKU
(OyTaaneHOBBIH,
XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BomokHa:
HaTypajbHbIE

(XJI01I0K, 1IepCTh, MIENK),

HCKYCCTBEHHbIE (alleTaTHOE
BOJIOKHO, BUCKO032),
CHUHTETHYECKHE (KallpoH U
JlaBcaH).
JKcnepuMeHTAIbHbIE

Biagers nzyyaemeiMu
XUMHYECKUMHU MOHATUIMMU:
PacKpbIBaTh CMBICI
U3Y4aeMBbIX ITOHATHI U
IIPUMEHSTH 3TU MOHATUS IPU
OIMCAaHUU COCTaBa U
CTPOECHHUS
BBICOKOMOJIEKYJISIPHBIX
OpPraHUYECKUX BEILECTB, /IS
00BSICHEHUS OT/AEIbHbIX
(aKTOB U SBICHUIA.
Hcnonb30BaTh XMMHUYECKYHO
CHUMBOJIUKY JIJISl COCTaBJICHUS
CTPYKTYPHBIX (pOpMyII
BEILIECTB U YPABHEHUN
peaxkuuil NoIMMEpPU3aLlun U
MOJINKOHACHCALIUH.
OnuceIBaTh COCTaB,
CTPOEHHE, OCHOBHBIE
CBOMCTBA Kay4yKOB,
Haubosee
pacupoCTpaHEHHBIX BUIOB
IJ1aCTMAcC, BOJIOKOH;
MIpUMEHEHNE

B PA3JIMYHBIX OTpaCJIIX.




Uroro no pazneny

MeTO/Ibl M3YYeHUs BelleCTB 1
UX NpeBpallleHuii:

e JleMoHcTpauuu:
- O3HaKOMJIEHHUE C 00pa3laMu
MIPUPOTHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, KayYyKOB

Hcmonp30BaTh €CTECTBEHHO-
Hay4HbIC METO/IbI TIO3HAHMS —
HaOJIIOATh U ONMUCHIBATE
JIEMOHCTPAIIMOHHBIN
IKCIIEPUMEHT

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME
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11 KJIACC

KoanuyecTBO 4acos

OcHOBHOe co/iep:KaHue

OcHoOBHBIE BUABI

Ne HaumeHoBaHue pa3ieioB
Konrpoabnsie IIpakTHyeckue AEATEILHOCTH
n/m | TeM NPOrpamMmbl Beero
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
XHUMHUYECKUH JIEMEHT. ATOM. PackpsiBaTh cMbICH
CocraB aroma, U30TOIIBI. M3y4aeMbIX MTOHITUI
DJeKTpoHHas 000JI0UKa. (BBIABIISATH UX XapaKTEpPHBIC
OHepreTuyeckue ypoBHH, IIPU3HAKHU), YCTAHABIMBATh
MOYPOBHU. ATOMHBIE OpOUTANIA, = HX B3aUMOCBS3b.
S-, p-, d-, f-a;memeHTHI. PackpbiBaTh CMBICTT
OcoOeHHoCTH pacipeneaeHus MepUOANYECKOro 3akoHa /.
AJICKTPOHOB 10 OPOUTAIISIM B N. Menaeneesa u
aToMax MaJibIX ¥ OOJIBIINX JIEMOHCTPUPOBATH €r0
NEPUOOB. DIEKTPOHHAs CUCTEMATU3HUPYIOILYIO,
KOH(UTYypalusi aTOMOB. OOBSICHUTENBHYIO U
Crpoenue ATOMOB. [leproMIECKuii 3aKOH 1 IPOTHOCTHYECKYIO
[Teproanyaeckuii 3aK0H U [Tepuoaudeckas cucrema yHKIHH.
1.1 Ilepnonuueckas cucrema 3 XHMHYeCKHX eMenton [, 1. XapakTepu3oBarhb

XUMHYECKHUX IJIEMEHTOB /I.
. Menneneena

MenneneeBa. CBsi3b
NEPUOINYECKOT0 3aKOHA U
[Tepuonnueckoii cuctembl
XMMHUYECKHX 3JIEMEHTOB C
COBPEMEHHOMN TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHHS CBOMCTB XUMHUYECKUX
AIIEMEHTOB M 00pa3yeMbIX UMHU
MIPOCTHIX U CJIOXHBIX BEIIECTB 110
rpyImnam u nepuojiamM. 3Ha4YeHHue
NEPUOINIECKOT0 3aKOHA U

3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX
snemMeHToB 1—4 nepruomaos,
UCIIONB3Ysl TIOHSTHS S-, P-,
d-37eKTpOHHbBIC OpOUTAIH,
SHEPTreTUYECKHE YPOBHH.
OOBACHAITE
3aKOHOMEPHOCTHU
W3MEHEHMS CBOMCTB
XUMHYECKHUX DJIEMEHTOB U
UX COSINHEHHUH 110

IIEPUOJIaM U IpyIIIaM




1.2

Crpoenue BeniecTsa.
MHoroo0pasue BelecTB

CHUCTEMbI XUMHWYCCKUX

anemenToB JI.M. Menaeneena B
Pa3BUTUU HAYKH.
IKcnepuMeHTaJIbHbIE MeTO/bI
U3yYeHHs BellecTB U UX
NnpeBpalleHuii:

e JleMOHCTpanuu:
Buner tabmun «llepuonndeckas
CHCTEMa XUMHYCCKUX DJICMCHTOB

J.1. MenneneeBa»

CtpocHue BEIIeCTRA.
XuMH4ecKas CBI3b. Buabl
(KoBajsICHTHAsI HETIOJISIPHAS U
MOJISIpHAsl, HOHHAS,
MeTaJUTHYecKas) 1 MEXaHH3MBbI
00pa3oBaHsi XUMHUYECKOU CBSI3U
(oOMEHHBIN U TOHOPHO-
akuenTopHsiii). Bogopoanas
CBsI3b. BaJeHTHOCT.
DIIEKTPOOTPULIATETLHOCTb.
Crenenb okuciacHus. KaTnoHsl u
AHUOHBL.

BemectBa MOEKyIspHOTO U
HEMOJICKYJIIPHOTO CTPOCHHS.
3aKOH IMOCTOSTHCTBA COCTaBa
BelecTBa. THIIBI
KPUCTAITNYECKHUX PEIIETOK U
CBOICTBA BEIIECTB.

[TonsiTHE O MUCTIEPCHBIX

cuctemax. MICTUHHBIE paCTBOPBI.
KonmnuectBeHnHBIE
XapaKTePUCTUKN PACTBOPOB
(MaccoBasi 107151 BEIIECTBA B

[Tepuoanueckoit CuCTEMBI
JI. 1. MennaeneeBa

PackpbiBaTh cMbICH
M3y4aeMbIX MOHATUH
(BBLOENATH UX XapaKTEPHBIE
MIPU3HAKHU) U TIPUMEHSITh
3THU NOHATHUS IPU ONUCAHUU
COCTaBa U CTPOCHUS
BEIIECTB, /ISl 00bSICHEHUS
OTAETHHBIX (DAKTOB U
SIBJICHUU.

Ornpenensats BUABI
XUMHUYECKOH CBSI3U
(KOBaJICHTHOM, MOHHOM,
METAJIITNYECKOH,
BOJIOPOJIHOM) B
COEJIMHEHMSIX; TUII
KPUCTAJUIMYECKON pEeIETKH
KOHKPETHOI'O BELIECTBA.
Ornpenenars BaJIGHTHOCTh U
CTEIEHb OKUCIICHUS
XUMHYECKHX AJIEMEHTOB B
COEAMHEHHUSX PA3ITUIHOTO
COCTaBa.

[IpoBOAUTH BBIYUCIEHUS C




1.3

XUMUYECKHE pcaKknumn

pacTBope).

Knaccudukanus HeopraHuueckux

coennHeHu. Homenknarypa
HEOPraHMYECKUX BEIIECTB.

3Kc1’[epI/IMeHTaJILHLIe METO/bI

HU3y4YeHHS BeleCTB M UX
NpeBpaLleHui:

e JleMoHcTpauuu:
- MOJEJIH KPUCTAINIMYECKUX
pELIETOK.

e PacuérHble 3a1a4n:
- pacyeTsl ¢ UCIMOJIb30BAHUEM
IIOHATHUSA «MACCOBast JOJIs
PacTBOPEHHOTO BEILIECTBAY

XuMHUUecKasi peakLusl.
Krnaccudukanus XuMHIecKux
peaxkiui B HEOPraHUIECKON U
OpraHUYEeCKON XUMUH. 3aKOH
COXpPaHEHHUsI MacChl BEILIECTB;
3aKOH COXPaHEHUS U
MpEBPAILCHHS SHEPTUU TIPU
XUMUYECKUX PEaKIUsIX.
CkopocTh peakuuu, ee
3aBUCHUMOCTH OT Pa3IMYHBIX

¢dakxTopoB. OOpaTuMBbIe peakLuy.

XUMHYECKOE pABHOBECHE.
@axTopsl, BAUAIOLINE HA
COCTOSIHE€ XHUMHUYECKOTO
paBHoBecus. [Ipunnun Jle
[[Tarenbe.
DNEKTPOIUTHYECKAS

JucCconuranus. CubHEIC U cl1a0bIe

WCII0JIb30BAHUEM TOHSATHUS
«MaccoBasi 10J1s1 BelllecTBa B
pactBope». Bnaners

M3Y4aeMbIMU XUMUYECKUMU

NOHATUSIMH. OODBICHSTD
3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON peakinu OT
pa3NUYHbBIX (PaKTOPOB.
Onpenenars xapakrep
CMEILEHUS XMMHUECKOT O
paBHOBECHSI B 3aBUCUIMOCTHU
OT BHEILHETO BO3/ICHCTBUS
(mpunnun Jle [arense).
CocTaBiaTh ypaBHEHUS
peaxkuil pa3InYHbIX TUIIOB,;
IIOJIHBIC U COKpALEHHBIE
YpaBHEHHUS peaKuit
MOHHOI0 OOMEHA, YUUThIBas
YCIIOBUS, IPU KOTOPBIX 3TU
peaxkiuu UAyT 10 KOHIIA.
Hcnonb3oBath
€CTECTBEHHO-HAY4YHbIE
METO/bI TO3HAHUS —
MpOBEICHNE, HAOTIOICHNE U
OIMCaHNE XUMHUUYECKOTO
AKCIIEPUMEHTA
(1leMOHCTpaIIOHHbIE U
71a00paTOPHBIE OTIBITHI,
NpaKTUYeCcKHe paboThI): IO
OTIpEICTIEHUIO CPEJIBI
BOJIHBIX PacCTBOPOB
BEIIIECTB, PEAKIIUI HOHHOTO
o0OMeHa, BIUSHUIO
pa3anyYHbIX ()aKTOPOB Ha




anekTposnThl. Cpena BOJHBIX
pPacTBOPOB BEILIECTB: KUCTa,
HeUTpaabHas, MEeI0YHas.
Bonopoansiii
nokazatenb (pH) pactBopa.
Peakumu nonsoro ooMeHa B
OpPraHMYeCKOM U HEOPTraHUYECKOMN
XUMUHU.
OxkuciIuTenpHo-
BOCCTAHOBUTEJIBHBIC PEAKIIUH.
[TonsiTre 06 3meKTpoIn3e
pacIiaBoB U pacTBOPOB COJIEH.
[IpuMeHeHue AIeKTpoIn3a.
JKcnepuUMeHTAbHbIE METOAbI
U3y4YeHus BellecTB U X
NpeBpaLleHu:

e JleMoHcTpauuu:
- pa3JjoKeHue MepoKCcuaa
BOJIOPO/ia B MPUCYTCTBUU
KaTaJM3aTopa.

e JlaGopaTopHbIE OIBITHI:
- IPOBEJICHUE PEAKLINN HOHHOTO
oOMeHa;
- OIIpEeJIeNIEHNE CPEbl PACTBOPOB
BELIECTB C TOMOIIBIO
YHUBEPCATHHOTO UHAMKATOPA.

e [lpakTuueckue pabOTHI:
Ne 1. BinstHue pa3nuuHbIX
($hakTOpOB HA CKOPOCTH
XAMHUYECKOW PEaKIUH.

e PacuétHrle 3amaun:
- pacyeTsl 10 YpaBHEHUSIM
XUMUYECKHUX PEaKIuid, B TOM

CKOpPOCTb PEaKLUM.
CnenoBath npaBuiiaM
MOJIb30BAaHUSI XUMUYECKOU
MOCYIOH 1 JIaOOPaTOPHBIM
o0opymoBaHUEM.
IIpencraBnsaTe pe3yabTaThl

XUMHYECKOTO
HKCIIEpUMEHTA B (popMe
3alMCH YPaBHEHUU
COOTBETCTBYIOIIUX pEaKLUN
H AcJIaTh BbIBOJbI HA UX
OCHOBE.

HpOBOI[I/ITI) BBIYUCJICHUA 110

YpaBHCHUAM XUMHYCCKUX
peaKHHﬁ, B TOM 4HUCJIC
TCPMOXUMUYCCKHUC paC‘IéTBI




YUCJIE TEPMOXUMUYECKUE
pacdEThI

Hroro no pazneny 13

Pa3nen 2. Heopranmueckasi XuMust
Meramisl. [lonoxenne metaiioB | PackpbIBaTh CMBICI
B [Iepnoanueckoii cucreme U3y4aeMbIX ITOHATUN
XMUMUYECKHUX JIEMEHTOB. (BBLAETATH UX XapaKTEpHbIE
Oco0OeHHOCTH CTPOEHUS MIPU3HAKK) U IPUMEHSATh
AJIEKTPOHHBIX 000JI0UEK aTOMOB 3TH MOHATUS PU OIUCAHUU
MmetauioB. O0mue pusnueckue COCTaBa U CTPOCHUS
cBoiicTBa MeTaiioB. [lpumeHeHne = BelecTs, A OObICHEHUS
METaJIJIOB B OBITY, IPUPOJIE U OTAETHHBIX (DAaKTOB U
TexHuke. CIuiaBbl METaIOB. SIBJICHUH.
DIEKTPOXUMUUYECKUN PSIIT OO0BACHATE 001IHE
HanpsbkeHui meramio. Oouue 3aKOHOMEPHOCTH B
CIOCOOBI IOJTyYEHUSI METAILIOB. M3MEHEHUHU CBOICTB
Koppo3zus meramios. Cioco6bt 3JIEMEHTOB — METAJJIOB U UX

21 MeTamiss 6 3aIUTHl OT KOPPO3HUHU. COEIMHEHUH ¢ yuETOM

OOm1ast xapakTepUCTHKA
METaJIJIOB IIaBHBIX MOATPYIII
(IA-rpymma, ITA-rpymmna)
[Tepuoanueckoit CUCTEMBI
XUMHUYECKUX JIEMEHTOB.
AmoMuHui. AM@oTrepHbie
CBOICTBa OKCHJA U TUAPOKCUIA
QJTFOMUHMUSL.

OO1m1as xapakTepUCTHKA
METAJIJIOB MOOOYHBIX MOATPYIIIT
(b-rpynn) Ilepuoauyeckoit

CHUCTEMbI XUMHNYCCKUX JJICMCHTOB:

Me€/lb, LINHK, XPOM, JKEJIE30.
Baxueimme coemmHEHNS

CTPOEHHUS UX aTOMOB U
TTOJIOKCHUS B
Ilepunonnueckoii cucreme
XAUMHUYECKHX dJIeMeHTOR /I,
U. Menneneesa.
XapakTepru3oBaTh
(omuckIBaTh) OOIIIHE
XUMHUYECKHUE CBOMCTBA
METAJIJIOB, UX BOKHEUIITUX
COEMHEHH, MOITBEPKAAs
3TO OINKCAaHUE TPUMEPaAMH
ypaBHEHUU
COOTBETCTBYIOIIHNX
XUMHYECKUX PEAKIINil;




METaJUIOB (OKCHU/IbI, TUIPOKCHUIBI,
COJIN).
JKcnepUMeHTAbHbIE METOAbI
U3Yy4YeHHs BellecTB U UX
NnpeBpalleHuii:

e JleMoHcTpauuu:
- KoJuieKus «MeTaluibl 1
CILIABEIY.
- JJabopaTopHbI€ OTIBITHI:
- B3aUMOJICHCTBUE TUAPOKCHIA
ATIOMUHUS C paCTBOPAMH KHUCJIOT
7 TIIE0YEH;
- KaYeCTBEHHbIC PEAKIIUU Ha
KaTHOHBI METAJIJIOB.

e [lpakTuueckue pabOThI:
Ne 2. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/a4 10
TeMe «MeTaJlIbIy.

e PacuérHrle 3amaun:
- pacueTsl Macchl (00bema,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKIfu, €CIIM OJTHO U3 BEIIECTB
JIaHO B BUJIE pacTBOpa C
OIIPEIETICHHON MacCOBOU JI0JIeH
PacTBOPEHHOTO BEIIECTBA

MIPUMEHEHNUE METAJIIOB B
pa3IMYHbIX 00JaCTsIX, a
TAKXKE HCMOJb30BAHUE UX
JUISL CO3JjaHUsI COBPEMEHHBIX
MAaTEpHUAIOB U TEXHOJIOTHH.
OnuceiBaTh CIOCOOBI

3allUThI METAJJIOB OT
Koppo3uu. PackpbiBaTh
CYLIHOCTb OKUCIIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX
peaxkuuii NocpeIcTBOM
COCTaBJICHUSI 3JIEKTPOHHOTO
OanaHca 3TUX PEeaKIMH.
IIpoBoauTh peakuuu,
IIOATBEPKIAIOLIIE
XapaKTepHbIE CBOMCTBA
U3Yy4aeMbIX BEILIECTB,
pacrno3HaBaTh OIBITHBIM
IIyTEM MOHBI METAILIOB,
MPUCYTCTBYIOIIME B BOJHBIX
pacTBopax.

Hcnons3oBate
€CTECTBEHHO-HAYYHbIE
METO/Ibl TIO3HAHUS —
IpoBe/IeHuEe, HAOII0ACHNE U
OINHCaHNE XUMHUYECKOTO
JKCIIEPUMEHTA
(memMoHCTpaIMOHHBIEC U
71a00paTOPHBIE OMBITHI,
MpaKTH4ecKue paboThl).
[IpencraBisaTh pe3ynbTaThbl
XUMHYECKOTO
HKCIIEpUMEHTa B (popMe
3alMCH YpaBHEHHUU




COOTBETCTBYIOIIMX PEAKLIUN
U JIeNIaTh BBIBOJBI HA MX
OCHOBE.

CnenoBath mpaBuiiaM
MOJIb30BAaHUSI XUMUYECKOU
MOCYAOH U J1abopaTOPHBIM
o0opymoBaHUEM.
[IpoBOAUTH BHIYHCIICHUS IO
YpaBHEHHUSAM XUMHUUYECKUX
peakuii. CaMOCTOSITEIIBHO
IJIAHUPOBATh U
OCYIIECTBJISITH CBOIO
MMO3HABATEJIbHYIO

NS TeIIbHOCTD; IPUHIUMATh
aKTHBHOE Y4acCTHE B
rpynmoBoi yueOHoit
JeSITeTTbHOCTH

2.2

Hewmeraisl

Hewmeramner. Ilomoxenne
HeMmeTauioB B [lepuoanueckoit
CHCTEME XUMHYCCKUX DJICMEHTOB
JI.1. MenneneeBa 1 0COOCHHOCTHU
CTpOEHUs aTOMOB. PU3HUECKHE
CBOICTBa HEMETAILIIOB.
AnoTponust HEMeTauIoB (Ha
MpUMeEpe KUCI0POaa, CEPHI,
dbocdopa u yraeposa).
XHUMHUYECKHE CBOMCTBA
BaXXHEHIITNX HEMETAJIIOB
(rajmoreHoB, cepsbl, a30Ta,
docdopa, yriaeposia 1 KpeMHHS).
OKkcHabpl HEMETAIOB.
Kucnopoacoaep:xaiiye KUCIOTHI.

PackpsIBaTh cMbICT
M3Yy4aeMbIX MMOHATUN
(BBIIETSATH UX XapaKTEpHBIE
MPU3HAKU) U IPUMEHSTH
9THU TIOHATHS TP OMTUCAHUU
COCTaBa M CTPOEHUS
BEILECTB, /151 OOBsICHEHUS
OTJENbHBIX (PAKTOB U
SIBIICHUM.

OOBACHATH 00IIIHE
3aKOHOMEPHOCTH B
W3MCHCHHUU CBOICTB
HEMETAJJIOB U UX
COCIMHEHUH C Y4ETOM
CTPOEHHUS UX aTOMOB H




2.3

CBs13b HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB

Bonoponnsie coennHeHus
HEMETAaJIJIOB.
JKcnepUMeHTAbHbIE METOAbI
U3y4YeHusl BellecTB U X
NpeBpPaLEeHUN

e JleMoHcTpauuu:
- 00pa31bl HEeMETaJUIOB;
- B3aUMOJEHCTBUE MEIU C
A30THOM KUCITOTOM pa3IuyHON
KOHIICHTpAIUH.

e JlaGopaTopHbIE OIBITHI:
- KAUeCTBEHHBIC pEaKIMU Ha
aHMOHBI U KATHOH aMMOHHUSL.

o [IpakTuyeckue pabOTHI:
Ne 3. Pemienue
AKCIIEPUMEHTAJIbHBIX 33/1a4 10
teme «Hemeramabiy.

e PacuérHbie 3amaun:
- pacueThl MacChl BEIIECTBA WU
o0bemMa razoB [0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MaCcCe WU
00BeMyY O/IHOTO U3 YYaCTBYIOIINX
B PEaKIIMM BEIIECTB; PACUETHI
Macchl (00bemMa, KOJIMUeCcTBa
BEIIIECTBA) MPOJIYKTOB PEAKIIUH,
€CJIM OJTHO U3 BEIIECTB UMEET
puMecHu

Heopranunueckue u opranndeckue
kuciotsl. Heoprannueckue u
OPraHU4YeCKHe OCHOBAHUS.
AmMdoTepHbIE HEOPTaHUIECKHE U
OPraHUYeCKHUE COCTUHEHUS.
I'emeTnueckas CBA3b

IIOJIOXKCHUS B
[Tepuoanueckoii cucreme
XAMHUYECKHX dJIeMEHTORB /1.
H. Menneneena.
Xapakreprus3oBaTrhb
(ormuchIBaTH) 00IIHE
XHUMHUYECKHE CBOMCTBA
HEMETAIIOB, UX
BaXXKHEHUIIIHUX COCAUHCHUM,
MOJTBEPK/1ast 3TO OMUCAHUE
IIpUMepamMu ypaBHEHUN
COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUH.
XapaxkTepu3oBaTh BIUSHUE
HEMETAIIOB U UX
COCIMHCHMI Ha KUBEIC
OpraHU3MBbI; ONTUCHIBAThH
MIPUMEHEHHUE B PA3TUYHBIX
001aCcTSIX PAKTHICCKON
JIeSITeIbHOCTH YEIIOBEKa.
IToarBepxxaath
CYIIIECTBOBAHHE
TE€HETUYECKOM CBS3U MEXKIY
HEOPTraHUYECKUMH
BEIIESCTBAMH C IIOMOIIILIO
ypaBHEHUI
COOTBETCTBYIOIIMX
XUMHYECKHX PEAKIIUH.
PackpbiBaTh CynIHOCTD
OKHCJIUTENLHO-
BOCCTaHOBUTEILHBIX
peaKkuuii mocpeICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO




HEOPraHUYECKUX U OPTaHUYECKUX
BEILIECTB

OanaHca 3TUX peaKIui.
[IpoBoauTh peaxuumu,
MOJITBEPKTAIOLITHE
XapakTepHbIe CBOMCTBA
M3y4aeMbIX BEIIECTB,
pacrno3HaBaTh ONBITHBIM
IIyTEM aHUOHBI,
MPUCYTCTBYIOIIME B BOJHBIX
pacTBopax.

Hcnons3oBath
€CTECTBCHHO-HayYHbIC
METO/IbI TIO3HAHUS —
MpOBeICHUE, HAOIOICHUE U
OTHCaHNE XUMHUYECKOTO
HKCIIEPUMEHTA
(IeMOHCTpaIMOHHBIE U
1abopaTOPHBIC OMBITHI,
MPaKTUYECKHE padOThI).
IIpencraBnsaTe pe3yabTaThl

XUMHYECKOTO
HKCIIEpUMEHTa B (hopMe
3aIllMCH YpaBHEHUH
COOTBETCTBYIOIIUX pEaKLUN
U JIeNaTh BBIBO/IbI HA X
OCHOBE.

CrnenoBaTh ipaBuIamMm
MTOJIb30BaHUS XUMHUYECKOM
MOCyA0H U J1abopaTOPHBIM
00opyIOBaHUEM.
[TpoBOANTH BEIMHUCICHUS TIO
YpaBHEHHSIM XUMHYECKHX
peaKkuuid.

CaMocCTOSTEIIFHO




IUTAHUPOBATh U
OCYIIECTBIISITH CBOIO
MI03HABAaTEIbHYIO
NeSITeIIbHOCTD; TPUHUMATh
aKTHBHOE y4acTHE B
IpynnoBoi yueOHoi

JIeSITEIIbHOCTH
Hroro no pazneny 17
Pasznen 3. Xumus u )Ku3Hb
Poinp xumun B obecnieueHUU PackpsIBaTh posib XUMHH B
AKOJIOTMYECKOM, SHEPreTUYeCKO | PCIICHUN DHEPreTUYECKUX,
Y MHAIIEBON OE30IMacHOCTH, CBIPHEBBIX U IKOJOTHUECKUX
pa3BuTun Meauiuabl. [lonsiTre o po0JIeM YEI0BEYECTBa,
HAy4HBIX METOJIaX TTO3HAHUS OIIMCHIBATH OCHOBHBIE
BEILIECTB U XUMUYECKHUX PEaKIUid.  HaIpPaBJICHUS pa3BUTHUSA
[Mpencrasienus 06 0OIIUX XUMHUYECKON HAYKU U
HAyYHBIX TPUHIUIIAX TEXHOJIOTHH.
IPOMBIIIJICHHOTO MOJIy4EeHHSI ITpuMensTH paBuIa
BOXKHEHIINX BEIIECTB (Ha 6e30MacHOro 0OpAIIEHUS C
31 UM K3 4 npuMepax Mpou3BOJICTBA BelleCTBAMH,

aMMMaKa, CEpHOU KHCIIOTHI,
MeTaHoJa).

YenoBek B MUPE BEIIECTB,
MaTEPUAIOB U XMMHUYECKHUX
peaknumii: XUMHS U 3J0pOBbE
YeJI0BEKa; IIpaBuia
WCITOJIb30BaHUs JIEKAPCTBEHHBIX
IIpenaparoB; MpaBuiIa
0€301acHOr0 UCIOIb30BAHUS

npenaparoB OBITOBOM XUMHUU B
MOBCEIHEBHON XU3HU. briTOBas

HCIIOJIb3YEMBIMH B
TTOBCETHEBHOM KU3HH,
MpaBujia TOBEACHUS B
LemsX coepexeHus
3I0pPOBBS M OKPYXKAIOIIEH
MPUPOJIHOM CPEJIbI;
MOHUMATh Bpe (OMTaCHOCTD)
BO3JICUCTBUS Ha )KUBBIE
OpraHu3Mbl OIPEIETEHHBIX
BELIECTB CMBICII [TOKA3aTeNst




Hroro no pazneny

XUMHYCCKasd rpaMOTHOCTDb

[TJK, nosicHATh

Ha NpUMepax Crocoobl
YMEHbILEHUS U
IIPEIOTBPALLEHUS UX
BPEIHOTO BO3JECHCTBHUS.
AHanuzupoBaTh U
KPUTHUYECKH OLIEHUBATh
MHGOPMALIUIO, CBSI3aHHYIO C
XMMHYECKHMH IIPOLECCaMU
U UX BIUSHUEM Ha
COCTOSIHME OKPYKaroUIeH
Cpelbl.

Hcnonp30BaTh N0JydYeHHBIE
3HAHUA U IPEJCTABICHUS O
cepax AesaTenbHOCTH,
CBSA3aHHBIX C HAYKON U
COBPEMEHHBIMH
TEXHOJIOTUSIMHU, KaK OCHOBY
JUIsl ODUEHTALMU B BEIOOpE
cBoe Oynymein
npodeccnoHanbHOMI
JIeSITEIIbHOCTH.

[IpyHMMaTh yyacTHe B

o0CyXIeHIH TIPo0IIeM
XUMHYECKOH 1
JKOJIOTHYCCKOU
HaIpaBJIEHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO
MO3HIIMIO IO IpobieMe 1
MpeasiaraTb BO3MOXKHBIE
IIyTH €€ peleHus




OBIIEE KOJIMYECTBO YACOB

4
11O ITPOT'PAMME 3



ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acoB 3 @
JIEKTPOHHBIE M (POBLIE
Ne ni/m Tema ypoka KonrTpoabsubie IIpakTuueckue P P
Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
bu6nuoreka LIOK
1 [Ipenmer oprannveckoil xumud, eé 1 https://lesson.edu.ru/lesson/a9f3d191-
BO3HHKHOBEHUE, Pa3BUTHE U 3HAYCHHE Sele-4e24-ac02-
efb16fad49f6a?backUrl=%2F04%2F10
bu6mmoteka [IOK
Teopust cTpoeHUsI OpraHUYECKUX
. . https://lesson.edu.ru/lesson/c935a58c-
2 coenuHeHuii A. M. bytieposa, € 1
ab0e-4¢59-9dcf-
OCHOBHDIC HOTOMCHIA 20517ae4b52e?backUrl=%2F04%2F10
[IpencraBnenue o knaccuduxanuu bubmuorexa [HOK
3 opraHumyeckux Beuects. Homenknarypa 1 https://lesson.edu.ru/lesson/726ee099-
(cucTematuyeckasl) U TpUBHANIbHbIE €1a9-410f-b8be-
Ha3BaHUs OPraHUYECKUX BELIECTB b4cb589aead1?backUrl=%2F04%2F10
bu6nuoreka [IOK
4 AJKaHBI: COCTaB U CTPOCHHE, 1 https://lesson.edu.ru/lesson/258ddc06-
TOMOJIOTUYECKUH PSJT ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10
bu6mmoteka [IOK
5 MeraH u 3TaH — NpOoCTEUIINE 1 https://lesson.edu.ru/lesson/9641927f-
MIPEACTaBUTEIN aJIKaHOB bbc8-44b9-b3ea-
8la2be75c47a?backUrl=%2F04%2F10
bu6nuorexa LIOK
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 https://lesson.edu.ru/lesson/4038171e-

4158-4bd1-ae98-



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10

18dc1cfb93997?backUrl=%2F04%2F10

OTUWJIEH U MPONUJIEH — MPOCTEUIINE

bubnunoreka LIOK
https://lesson.edu.ru/lesson/05ab5925-

7
MPEACTABUTEINN AJIKEHOB ba8e-499e-840b-
70b5e8db71ae?backUrl=%2F04%2F10
bu6nmoreka [IOK
[IpaxTuueckas padora Ne 1. 1
https://lesson.edu.ru/lesson/53cd2379-
8 «lonmydyenue 3TusIeHa U U3YYCHHUE €TO
. 2a45-43b1-9f67-
CBOMCTBY
BOCTE 7ebcdaf03ce0?backUrl=%2F04%2F10
bubmuorexa [JOK
Ankanuensl. byraguen-1,3 u 3
9 5 L3I0 https://lesson.edu.ru/lesson/6df23393-
MmeTunoyraaueH-1,3. Iloayuenue
YTAHCH ", e 6f08-4b9f-ae01-
HHTETUYECKOTO Ka a 1 PEe3UHbI
CHHTCTHICCKOTO KayHyKa 1 pes 2983b95b854a?backUrl=%2F04%2F10
AJIKUHBIL: COCTaB U 0OCOOCHHOCTH bu6nuoreka [IOK
10 CTPOEHHUSI, TOMOJIOTUUECKUH PAI. https://lesson.edu.ru/lesson/05c9a929-
AuetuieH — npocreimuni 6741-4d7c-84b5-
[PEACTABUTEIIb aJIKUHOB 0092924683567backUrl=%2F04%2F10
bu6nuoreka [IOK
11 Brruucnenus no ypaBHEHHIO https://lesson.edu.ru/lesson/7dada027-
XUMUYECKON peaKun 8448-418f-b416-
fbaledd4ab6d?backUrl=%2F04%2F10
bu6mmoreka [IOK
12 ApeHbl: 6eH301 U TOIyoJ. TOKCHYHOCTh https://lesson.edu.ru/lesson/d86d7d00-
apeHoB d5b4-491d-aded-
c3ddal9feefd?backUrl=%2F04%2F10
bu6nunorexa LIOK
13 I'enetnyeckas CBs3b yIII€BOIOPOAOB, https://lesson.edu.ru/lesson/6c919641-

IMPpUHAJIC)KAIINX K pa3JIMYHBIM KjlacCaM

7956-4130-b1fd-
c7e71db395d7?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
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https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10

[IpupoaHbIe HCTOYHUKHU
YIJII€BOIOPOAOB: IPUPOAHBIN ra3 u

bubnunoreka LIOK
https://lesson.edu.ru/lesson/99557a5e-

14
MOIMYyTHBIE HEPTAHBIE Ta3bl, HEPTH U 2221-43e0-97b8-
MIPOJIYKTHI €€ mepepaboTKu 983de535c44d?backUrl=%2F04%2F10
[IpupoaHble HICTOUHUKHI bubnumoreka [JOK
15 YIJIEBOJOPOAOB: IPUPOAHBIN I'a3 U https://lesson.edu.ru/lesson/99557a5e-
NOMyTHbIE HEPTSAHBIE ra3bl, HEPTH U 2221-43e0-97b8-
MIPOJIYKTHI €€ mepepaboTKu 983de535c44d?backUrl=%2F04%2F10
bubnuorexa [JOK
16 KonTtponbHas pabota no pasaeny https://lesson.edu.ru/lesson/6abf1680-
«YTneBogopoab» 4eb5-46f2-8ea5-
44d63cccf518?backUrl=%2F04%2F10
bu6nmoreka [IOK
17 IIpenenbHble OTHOATOMHBIE CIIUPTHI: https://lesson.edu.ru/lesson/5439c18b-
METAHOJI U 3TaHoJ. BoopoaHas cBs3b 7440-4b6f-bf84-
c04fa471694f?backUrl=%2F04%2F10
bubmmoteka [IOK
18 MHOroaTOMHBIE CITUPTBHI: https://lesson.edu.ru/lesson/461aa9c8-
STUJICHTJIMKOJIb U TITUICPUH c0ef-4827-a8e5-
d12a0bedc8267backUrl=%2F04%2F10
bu6nuoreka [IOK
DeHOII: CTPOEHUE MOJIEKYJIBI,
. https://lesson.edu.ru/lesson/649883b8-
19 ¢uznyeckue 1 XuMHUYEeCKHe CBONCTBA,
7c5f-4f16-896e-
HpHMEHEHHS 10a2278b08f1?backUrl=%2F04%2F10
bubmmoreka [IOK
20 Anpaeruapl: GopMaIbAeTUI U https://lesson.edu.ru/lesson/8664b319-
aneTraiabAerua. AETOH 0ba3-4945-b076-
cb7ae5858b907?backUrl=%2F04%2F10
21 OIHOOCHOBHBIE TIPEICTLHBIE bu6mmoreka [IOK



https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
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https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10

KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U
YKCyCHas

https://lesson.edu.ru/lesson/b4feaa04-
3438-4b57-a3ec-
ba0f9fe63c0d?backUrl=%2F04%2F10

[Ipaktuueckas padora Ne 2. «CBoiicTBa

bu6nmmoreka [IOK
https://lesson.edu.ru/lesson/9834d408-

22
pacTBOpa YKCYCHOM KHCIOTBI» 386d-444a-8de3-
7efba8b98cdb?backUrl=%2F04%2F10
bubnuoreka LIOK
CteapuHOBas M OJICMHOBAsI KUCIIOTHI,
https://lesson.edu.ru/lesson/71ac43f2-
23 KaK IIPEICTaBUTENN BBICIIUX
5 a0d4-4945-a0eb-
KAPOOHOBBIX KHCIOT 1e59¢d5f4d9f?backUrl=%2F04%2F10
bu6nmoreka [IOK
24 Mpb11a Kak COJIA BBICIIIUX KapOOHOBBIX https://lesson.edu.ru/lesson/71ac43f2-
KHCJIOT, UX MOIOIIIee ACHCTBHUE a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F04%2F10
bu6nuoreka [IOK
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE
https://lesson.edu.ru/lesson/71ac43f2-
25 KapOOHOBBIX KUCIOT. [ mapoms
o a0d4-4945-a0eb-
CII0 ) 0
JIOKHBIX SQUPOB 1e59cd5f4d9f?backUrl=%2F04%2F10
bubmmoteka [IOK
26 Kupsbl: runponus, NnpuMeHEeHHeE, https://lesson.edu.ru/lesson/71ac43f2-
Ouosornyeckas poib KHPOB a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F04%2F10
bu6nuoreka [IOK
VYrieBobl: cocTaB, KiacCUpUKAITHSI.
. https://lesson.edu.ru/lesson/709ce43a-
27 Baxneiimme npeacTaBUTeNu: TIIIOK03a,
deb6-4281-963b-
(pyxTosa, caxaposa 01d2e212d4d0?backUrl=%2F04%2F10
28 Kpaxman u nemnroiio3a Kak nIpupoHbIe bubmmoreka [JOK

MOJIUMEPBI

https://lesson.edu.ru/lesson/690fbb76-



https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
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https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
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https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10

f94a-4f77-bbbe-
3d3ae748f716?backUrl=%2F04%2F10

KontponbHas pabota 1o pasaeny

bu6nmoreka [IOK
https://lesson.edu.ru/lesson/66a7bd94-

29 «Kucnopoacoaepxammue OpraHndecKue 1
HCIIOpOICOACPAAIIIE OpTaHHH 1 2bc5-4ec7-b7c7-

COCIMHCHIA? ££893919d25a?backUrl=%2F04%2F10
bubnunoreka LIOK
https://lesson.edu.ru/lesson/0c608a59-

30 AMUHBL: METWJIAMUAH U aHWINH 1
4c69-4481-839e-
9205f201b73e?backUrl=%2F04%2F10
bu6nmoreka [IOK

AMHHOKHUCIIOTHI KaK aM(pOTEepHBIC
https://lesson.edu.ru/lesson/c2f2f3d7-

31 OpPTaHWYECKHUE COCTUHEHUS, HX 1
6 I 43d1-4873-ace0-
oJIornuyeckoe 3Hauenue. Ile
Moo HAHCHHC, LICTTIIbE 78eca6009628?backUrl=%2F04%2F10
bubmuorexa [JOK
32 benku kak npupoHbIe 1 https://lesson.edu.ru/lesson/c2f2f3d7-
BBICOKOMOJICKYJISIPHBIC COCTMHCHUS 43d1-4873-ace0-
78ecab6009628?backUrl=%2F04%2F10
bubnuoreka [IOK
33 OCHOBHBIE TOHATUA XUMHUHU 1 https://lesson.edu.ru/lesson/45b81dac-

BBICOKOMOJIEKYJISIPHBIX COECMHEHUIN acba-440e-99e3-
14c3ba78050a?backUrl=%2F04%2F10
bubmmoteka [IOK

OCHOBHBIE METOOBI CHHTE3A

34 . 1 https://lesson.edu.ru/lesson/45b81dac-

BBEICOKOMOJIEKYIISIPHBIX COSTUHEHNH.

n yAp A acba-440e-99e3-

JIACTMACCHI, Kay4yKH, BOJIOKHA
» KAYHYKH, 14c3ba78050a?backUrl=%2F04%2F10
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
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https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

11 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE HU(POoBbLIE 00pa3oBaTebHbIE
/i Tema ypoka Bcer  Konrpouabsnbie IIpakTuyeckue pecypesI
0 padoThI padoThI
XUMHUYECKU 3JIEMEHT. ATOM. bubmuorexa [JOK
1 DneKkTpoHHas KOH(UTrypauus 1 https://lesson.edu.ru/lesson/20bldf2e-6ce4-435b-
aTOMOB b6dc-5155d30a45fa?backUrl=%2F04%2F11
[Tepuoanueckuii 3aK0oH U
[Tepuoaunueckas cucrema
bubmuorexa [JOK
2 XHMIHECKIX dneMentos /. 1. 1 https://lesson.edu.ru/lesson/e7d48881-055d-49da-
Menzeneesa, nx CASH C 249¢-7375¢3d033e9?backUrl=%2F04%2F11
COBPEMEHHOI TeOopuel CTpOeHUs
aTOMOB
3aKOHOMEPHOCTH U3MECHEHUS
CBOMCTB XMMUYECKHUX HJIEMEHTOB
Y UX COCMHEHUH 110 TPyIIam 1 Bu6morexa [OK
3 nepHONiaM. SHaeHue 1 https://lesson.edu.ru/lesson/e7d48881-055d-49da-
HCPHOAHCCKOTO 3akoHa 1 a49c-7375c3d033e9?backUrl=%2F04%2F11
CHUCTEMbI XUMHYECKHUX JIEMEHTOB
JA.1. Menneneesa B pa3sBUTUH
HAyKH
CrtpoeHue BemiecTna.
XumMmudeckas CBA3b, €€ BUJIbI; bubmmoreka [IOK
4 MeXaHU3Mbl 00pa30BaHUs 1 https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-
KOBAJIEHTHOU CBSI3U. BonopoaHas 8531-edad962608fb?backUrl=%2F04%2F11
CBSI3b
5 BanentHoCTb. 1 P3LL

SJICKTpOOTpI/II_IaTeHBHOCTB .

https://resh.edu.ru/subject/lesson/6332/start/151



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/6332/start/151021/

Creneun okuciaeHud. Bermiecrsa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHS

021/

[TonsaTHE 0 AUCTIEPCHBIX
cucreMax. Mctunueie u

bu6nmoreka [IOK

6 KOJIJIOUJHBIC PACTBOPBL. https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-
MaccoBas J10J1 BeIlleCTBa B 9729-69903109f968?backUrl=%2F04%2F11
pacTtBope
Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COETMHEHUI. bubnmnoreka HOK

7 I'enernueckas cBsA3b https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-
HEOPraHUYECKUX BELIECTB, bf72-860434f45f57?backUrl=%2F04%2F11
Pa3JIMYHBIX KJIACCOB
Knaccudukanus XuMuaeckux
peakirii B HEOPraHMYECKOU U
OpraHMYeCcKON XUMHUU. 3aKOH bubnuoreka [JOK

8 COXPAHEHHUSI MacCChl BEILIECTB; https://lesson.edu.ru/lesson/75637222-d397-4bla-
3aKOH COXpaHEHUs U 810a-cc7bca9e8a0c?backUrl=%2F04%2F11
MIpEBpAILCHHS DHEPTUU TIPU
XUMUYECKUX PeaKIUsIxX
Cxopoctb peakiuu. OOpaTumMblie bubmuoreka [JOK

9 peakuur. XuMHA4eCKOe https://lesson.edu.ru/lesson/fOcb5def-307e-4575-
paBHOBeCHE 89d0-86041b603655?backUrl=%2F04%2F11
[IpakTuueckas pabora No 1.

10 «Bnusiaue pa3nuvHbIX (HaKTOPOB

Ha CKOPOCTh XUMUYECKOMN
peakum»



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11

11

12

13

14

15

16

17

DIIEKTPOTUTHYECKAS
nuccormanyd. [Toasarue o
BOI0poaHOM Moka3arese (PH)
pactBopa. Peakiiuu noHHOTO
oOMeHa. ['uaponu3 oprannyeckux
N HCOPraHNYCCKUX BCIICCTB

OKuCINTENIBHO-
BOCCTAHOBHUTEIbHBIC PEAKIIHH.
[TonsaTue 06 3meKkTponu3e
pacIuIaBoOB ¥ pacTBOPOB COJICH

KonTposbHas pabota no pazaeny
«TeopeTnyeckue OCHOBBI XUMHI)

MeTaiibl, UX MOJOKEHHUE B
[Tepuoandeckoii cucreme
XUMHYECKHX 3eMeHTOB /1. M.
MenenneeBa 1 0COOCHHOCTHU
cTpoenust atoMoB. O01Ie
¢duznyeckue cBOMCTBa METAIJIOB

CnnaBel METaJIOB.
DNEKTPOXUMHUYECKUH Psift
HaIpsHKEHUN METaJIOB

XUMUYECKUE CBOWCTBA
Ba)XHEHIINX METAJIJIOB (HaTpUH,
KaJlui, Kalblui, Marauu,
ATIOMUHUI) U UX COeTMHEHUI

XUMHUYECKUE CBOWCTBA XpOMa,
MEIN U UX COeOIUHEHUN

bu6nmoreka [IOK
https://lesson.edu.ru/lesson/237cdb54-2787-4817-
8330-6e027b075645?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/847d1752-151b-4501-
8390-f29649f6c913?backUrl=%2F04%2F11

bubnuoreka LIOK
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-
b58a-b3d1b2eeb237?backUrl=%2F04%2F11

bubmuorexa [JOK
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-
a123-dadc40973c6f?backUrl=%2F04%2F11

bubmuorexa [JOK
https://lesson.edu.ru/lesson/a0d5bd16-683e-
4ale-8073-
70c604e9c862?backUrl=%2F04%2F11

P3LU
https://resh.edu.ru/subject/lesson/4961/start/151
293/

bu6mmoteka [IOK
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-
b9f7-422c3e710750?backUrl=%2F04%2F11

P3aLU
https://resh.edu.ru/subject/lesson/3534/start/151

266/



https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/

XHUMHYeCcKre CBOMCTBA IIUHKA,

PaLL

18 N https://resh.edu.ru/subject/lesson/3534/start/151
JKese3a U UX COCIMHCHUM
266/
[TpakTuueckas padota Ne 2. bubnmnoreka HOK
19 "Pemenne sKkCiepUMEHTATBHBIX https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-
3a7a4 o teme «MeTtamibi»" 826b-a648d7d6fef7?backUrl=%2F04%2F11
Hemeramibl, X MOJ0KEHHUE B
[lepuoauueckoii cucteme bubnmnoreka HOK
20 XUMHUYEeCKUX deMeHToB /1. U. https://lesson.edu.ru/lesson/2390b83e-a935-4c96-
MeHneneeBa 1 0COOEHHOCTH bd3a-25f26d9¢c1139?backUrl=%2F04%2F11
CTPOCHHS aTOMOB
®du3znyecKue CBOMCTBRA
HEMETAJJIOB. AJIOTPONUS bubnuoreka [JOK
21 HEMETaJJIOB (Ha IpuMepe https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
KHCII0poJ1a, cepsl, hocdopa u be05-b0966dffb673?backUrl=%2F04%2F11
yriepojia)
XUMHUYECKue CBOMCTBA bubmmoreka [IOK
22 raJIOTEHOB, CEPBI U UX https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
COCTMHEHU I be05-b0966dffb673?backUrl=%2F04%2F11
. bubnmnorexka HOK
XHUMHYECKUE CBOMCTBA a30Ta,
23 docodh . https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
oco(pa 1 ux coequHEHUH
P . be05-b0966dffb673?backUrl=%2F04%2F11
XuMHUYECcKue CBOMCTBA yriiepojia bubmorexa HOK
24 y . poa, https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
KPEMHHS M KX COCTHMHCHHI
P A be05-b0966dffb673?backUrl=%2F04%2F11
. POII
IIpumeHeHne BaKHENIINX
25 . https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
HEMETAJUIOB U UX COCTMHECHHI
be05-b0966dffb673?backUrl=%2F04%2F11
26 O000I11IEHNE U CUCTEMATU3AIUS



https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11

3HaHUM 110 Teme «HemeTanabe.
Brrunciienns no ypaBHEHUSIM
XUMHYECKUX PEaKIui U
TEPMOXHUMHUYECKHE PACUETHI

[IpaxTuueckas padora Ne 3.

bu6nuoreka LIOK

27 «Pemienue 3kCrIiepuMeHTaIbHbIX https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-
3agad4 mo teMme "HemeTtamis!"» 86f4-d0ac5b740b3b?backUrl=%2F04%2F11
08 KontponbHas pabora mo Temam
«Metamnel»y n «HemeTauiely
Heopranuueckue u
bubmuorexa [JOK
OpraHUYECKHUE KUCIIOTHI.
29 - https://lesson.edu.ru/lesson/58903722-79bc-4b22-
€OpraHu4ecKue u
p b276-114fab0dd141?backUrl=%2F04%2F11
OpTaHWYECKHUE OCHOBAHUS
AmMdoTepHbIe HEOPraHUYECKUE U
OpPraHUYECKUE COCTUHEHHS. POII
30 T'eneTnyeckas cBs3b https://resh.edu.ru/subject/lesson/4960/start/151
HEOPraHMYECKUX U OPTaHHYECKUX 374/
BEIECTB
Poxab xuMuu B o0ecrieueHnu
3KOJIOTUYECKOM, DHEPreTHUEeCKOMN POl
31 5 6 ’ p https://resh.edu.ru/subject/lesson/3504/start/151
Y MHUIIEBOI 0€30I1aCHOCTH,
B 485/
Pa3BUTHH MEUITTHBI
IIpencraBnenusa o6 00X
H: HBIX OPUHIMIAX bubmmorexa OK
32 yi pHHH https://lesson.edu.ru/lesson/f5999557-18c8-4853-
[IPOMBIIIIEHHOTO MOIYYEHUS
POMEII i 83a0-588bf830407a?backUrl=%2F04%2F11
BAKHENIIINX BEIIECTB
YenoBeK B MUPE BELIECTB U POl
33 p B https://resh.edu.ru/subject/lesson/3504/start/151

MaTcpHraJioB

485/



https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

34

XuMUS U 310pOBbE YEIOBEKA

bubnuoreka LIOK
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-
8583-9f76edc8a59f?backUrl=%2F04%2F11

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME

34



https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl=%2F04%2F11

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Xumus, 10 xknacce/ Pynzutuc I'.E., ®enpaman @.1°., AkuimonepHoe o011ecTBO
«3narenbctBo «IIpocBerieHue»
* Xumus, 11 xknacc/ Pymzutuc I'.E., ®enpaman @.1°., AKmoHepHoe o0IIeCTBO

«3narensctBO «lIpocBemienue»

METOJINYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
» Xumus, 10 xnacce/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00IIeCTBO

«M3parensctBO «IIpocBenienne»
» Xumus, 11 xmace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHOe 00IIIECTBO

«M3parenscTBO «IIpocBemenune»

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

» buommoteka LIOK https://m.edsoo.ru/ff0d210c

* Poccuiickas anexktponHast mkosa https://resh.edu.ru/subject/29/

* DJeKTPOHHBIN o0pa3oBarenbHbIN pecype «f cnam EI'D. Cpennee obiiee
oOpa3oBaHue. Y4eOHbI MOAYIb MO PELICHUIO TPYAHBIX 33JJaHUi IO Y4EOHOMY
npeaMery «Xumus». 10-11 kimaces» AO UsnatensctBo «lIpocBemenne»

* DJIeKTPOHHBIN 00pa3oBaTenbHbIN pecype «Jlomamnue 3ananus. CpenHee
obmiee oopazoBanue. Xumusi», 10-11 kiacc, AO M3narenbcTBo
«IIpocsemienue»

* Tpenaxep «O6maxo 3nanuit». Xumus. 10 kmacc, OO0 «Dusukon Jlad»

* Tpenaxep «O6maxo 3Hanui». Xumus. 11 knacc, OO0 «Dusukon Jlad»


https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/subject/29/
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