MHHHCTEPCTBO IPOCBEILEHHS POCCHICKOW ®EIEPALINN
Muuncteperso ofpazoBanus 1 Hayku Iepmckoro kpas
IMepMekuii MyRHUHNATLHBIH OKpYyr

MAOY "babkunckas cpeanss mkoaa"

PACCMOTPEHO COI''TACOBAHO YTBEPXJEHO
P)’KOBO;;HTCJ‘IB MO 3amecturens aupektopa  JlupexTop
v, _ moVBP__¢7) @
‘ C.Allonosa _ ( E.C.lUupxcna

[1] or «26» aBrycra 2024 r Mensenesa «28» aBrycra 2024

y
[620}61 «28» aBrycra 2024

PABOYAS TIPOT'PAMMA
(ID 3918089)

yueOHOro npeamera «Xumusi. bazoBblil ypoBeHb)
€ HCI0JIb30BaHUeM o0opyaoBanus neHTpa «Touka pocTa»

1t ooyuaromuxcs 10 — 11 xmaccos

. Kykymran 2024-2025



HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONM MPOTPAMMBbI CpeAHEro 001ero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DefepaibHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNbHBIX Opranuzanusax Poccuiickoi
denepanny, peaNu3yIOIIUX OCHOBHBIE 0O0pa3oBaTElbHbIE MPOrPAMMBI, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuoy 10 2025 ropa» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K ONpPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABUIIU
koHnentyanbHbie 1osiokeHuss GI'OC COO o B3anmM0OOYCIOBIEHHOCTH IICJICH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3alUuy, SIBISIETCS HEOTHEMJIEMOW YacThIO HX
oOpazoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM H3TAallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB IIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YelOBeKa, a TakKe JSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercs xumuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YpOBHE CpeHEero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHsD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpPENESIEHbl B
mporpaMme MO0 XHMHUM € YYETOM CHeNU(PUKA HAYKHM XUMHH, €€ 3HAUCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLHIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeiHero o01ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyIo pojb B
COBPEMEHHOW IMBWJIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
NPUPOABLI M YEJIOBEeKa, KOTopoe (OpMHUpPYETCSs B XMMUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH O0JIACTSIMU PUMEHEHHS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAayKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacThbI0 MHUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HUM KaxXI0ro uiaeHa oOmectBa. CoBpeMEHHas XUMHUS KaKk Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOIN 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKECHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmIasi U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4eckon xumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BELIECTB HA OCHOBE OOLIUX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» cQopMupoBaHa B MpPOTrpaMMeE IO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K H3YyYEHHI0O YydyeOHOro Marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENCNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3ydaeMblX B Kypce
BELIECTBAaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEOUWHEHHN. B Kypce OpraHmyeckom XUMHH IIOJYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B THpeaMmeTe «XuMHus» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl M3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan M (PAKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD» 00yYaromMMCs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT ITOHUMAHUIO B3aWMOCBSI3M XHMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHbCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HMH(POPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHWS 3HAHUW, PENICHUS WHTEIUICKTYaJIbHBIX U
HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3a7au. B 1enom coaepkanue yueOHOTo
npeaMera  «XWUMHS» ~ JAaHHOTO  YPOBHSL  M3YYEHHMS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
bunocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPraHMYECKOro H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SBJICHUH IIyTEM 3KCIEPUMEHTA W
pEelIeHUs] MPOTHUBOPEYMI MEXIQy HOBBIMH (DaKTaMHM U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX MpodiieMm, a
Takke MpodeM cOepeKeHUsl IHEPIeTUUECKUX PECYPCOB, ChIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4YaromMxcsi NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEACIICHUIO
COJIEp)KaHUSI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4E€OHBIX JAEWCTBUH, HMeEIOMMX 0a30Boe 3HAYEHHE JUIA
pa3iIMyYHBIX BHJIOB JESATENIBHOCTH: pEeUIeHHs NpoOsieM, NOHCKa, aHalu3a Hu
00paboTku nH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AESATENbHOCTH, 3aHUMAIOIIECH BaXHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHMs XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPHU OMPEICICHUH
COJIepKaTEeIbHOM XapaKTEPUCTUKH LIeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMHUYECKOM HAyKH KaK 0OJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOM NMOAXOJ K OINPEACICHHUIO LIEJEH W3y4YEeHUs
NpeIMETa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3pEHHs TJaBHBIMHU LIETSIMU U3YyYEHHUS TpeaAMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUHW Kak Ba)KHEHIIEH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIYEBbIC MOHATHUS, (PYHIAMEHTAIbHBIE 3aKOHBI U TECOPHUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHYECKHX peakluuid, HEOOXOMUMBIX [JIsI TPHUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOM U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATENBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIEPUMEHTAa, COOJIOJICHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LIeJiel U 3a7a4 U3ydeHUsI
IpeaMeTa B IPOorpamMme 1Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME CpeaHero obmiero oopazosanus. CeronHs B
NpENoJAaBaHUNM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEAroYTEeHHE
IPAKTUYECKOM KOMIIOHEHTE COJEpKaHHs OOydeHHus, OPHUEHTHUPOBAHHON Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alyy, BIIAaJCIOIIEro He
HA0OpOM 3HaHWN, a (PYHKIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMCHCHHUS WX B PCABHOU >KH3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a71ad.

B cBs3M Cc 3TUM TpU U3YYEHUHM TpeaMeTra «XUMHS» JOMUHUPYIOIIEe
3HaueHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanraiusi 00yJarommxcsi K YCIOBUSAM ITWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHue y OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAaTbHOE 3HAUEHUE I Pa3jINuHBIX BHIOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOorcKa, aHamu3a U 00padOTKu MH(POPMAIIUH,
HEOOXOMUMBIX JUIsi TIPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUM XUMHUH, a TakKXKe JJIs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MPOLIECCOB HAa OPTraHU3M YEJIOBEKA U MIPUPOIHYIO CPELLY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUICKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUM JJI IOMCKAa U aHajiu3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy OOyyarommxcs YOSKIEHHOCTH B T'YMaHHUCTHUYECKOU
HAIpPaBJICHHOCTH XUMHUU, €€ BaXXHOW PONM B PEHICHUU TI00ANbHBIX MpPoOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TaKK€ MPUOOpPETEHHs OIbITa
WCTIONB30BAaHUSl TOJYYCHHBIX 3HAHUM I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM mjaHe cpenHero oOmiero oOpa3oBaHUsA MpeaMET «XHUMUS»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHON obmacTi «EcTecTBeHHO-HayUYHbIE
pPEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBanusi, cocrabisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUsA. CTpYKTypHBIE (HOPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpraHUYECKUX COEIUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccU(pUKaMKM OpraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHUYECKUX COEIMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEHIINX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUN:
O3HAKOMJIEHHME C 00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILECHUIO0 OPTaHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (II1aBJIeHHEe, OOYTIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAA. MeraH W d3TaH —
NpOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHME CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHUs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME WU XUMHUYECKHME CBOMICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATalliM, OKHUCIEHUS U
MOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytamauen-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakuus moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psif. AlleTUiIeH
— TpPOCTEHIIMKA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3NYECKHe U XMMHUYECKHME CBOMCTBA
(peakiuu rajJoreHMpOBaHMUsSI U HUTPOBAHUSA), NTOJIYYEHUE U NMPUMEHEHHE. Tonyon:
cocmae, cmpoeHue,  Quauyeckue U  XuMuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOAOPOJaMH, MNPUHAAICKAILIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEeKUHT (TePMUYECKUU, KaTaUTUYECKU), TUpoiu3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHbIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YeHHUs BEIIECTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHWE C O0OpaslamMu IIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Hepts» u  «Yromp», MOAEIUPOBAHHWE  MOJIEKYJ  YIJIEBOAOPOJOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE STUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK TPOYKTOB PEAKIIUN).

Kuciiopoacoaepskamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOECHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjlor€HOBOJIOPOJIaMH, TOpPEHHUE), MpuMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOCHHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO MIEIIOYHBIMU
METaJlJIaMH, KayeCTBEHHasl PEakiusi Ha MHOTOATOMHBIE CHUPTHI). JlelicTBuE Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

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

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIEHUS M BOCCTAHOBJIIEHUS,
KaueCTBEHHbIE PEAKIMH), IOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (prU3MUecKhe U XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue Uil Kjiacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIy9eHne U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEJCTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [uaponus
coXHBIX hupoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCH(UKAIUS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
runpokcuiom Meau(Il), okucnenne ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHME TIJIIOKO3bl), HAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonornyeckas poiib. Potocunre3. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3MYecKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THIpOJus3,
KauyeCTBEHHAsI peakLus C HOJOM).

OKCIIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHUsS BEIIECTB M HX IPEBpALICHUIL:
poBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHsbIX CHUPTOB (B3aUMOJEHCTBUE TINIMLEPHUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcumom meau(Il), B3ammopeicTBHE Kpaxmalla € HOIOM),
IIPOBEICHHE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnsle 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IPOJYKTa PEAaKIMHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK TPOIYKTOB PEAKIIUN).

A3oTcozeprkalme OpraHu4eckue COeIMHEHHUS.

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

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOpPMYHAs M TPETUYHAs CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, IHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX MPEBpAIICHUI:
HaOJII0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYpalusi OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouleKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3aLNN, CPEAHSIS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUs U MOJTUKOHIEH AU

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHWUYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHIA, TaK U TOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU ISl OTAECIBbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO1ue ecTeCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIIOTE3a,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HaOII0ICHNE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aTroM, OJJIEKTPOH, MOJIEKYJa,
HPHEPreTUUECKUN YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €UHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTraHHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBbIE BellecTBa (OE€NKH, YIJIEBOIBI, >KHUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
pECYpCHI.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMuyeckuil sneMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000JI0YKa. DHEPreTUYeCKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTau, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpesesieHusl 3JEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J. 1. MenaeneeBa. CBsi3b NMEpUOINYECKOTO 3aKOHA U [leproanyeckoid cucTeMbl
xuMuueckux asnemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIECTB IO TPYIIaM H TEpUOaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKassh CBs3b. BHIbl XWMHWYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTauimyeckas). MexaHu3Mbl
o0pa3oBaHHsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHbelii). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJpPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Kimaccupukanmss  XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKON XHWMHHM. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MPEBpaIICHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucrema xuMmuueckux sneMeHToB [, .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAONI0JACHUE U
OMHMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KaTAIIM3AaTOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pPEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausiHue pa3inuyHbiX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEaKIum».

Pacuérnbie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIb30BAHMEM IOHSATHUSI «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomuueckord  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
@du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpuMepe
KHCJIOpOoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAIOB (TaJoreHoOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN ).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COCAUHECHUM.



Merannel. Ilonoxenne meramnoB B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI DS HAMIPSYKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIIMX METAJUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OObmue cnocoObl moayuyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BELIECTB W HMX IPEBPALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
OKCIIEPUMEHTATIBHBIX 3aJad, HAOJIOJEHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
71a00paTOPHBIX OMBITOB (B3aMMOJACHCTBUE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0UeH, KaYeCTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnblie 3agaun.

Pacuétpl mMaccel BelecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OHO
13 BEUIECTB UMEET IPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMun B 00€CrEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIIBHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3J0pOBbE YEJIIOBEKA: MpaBWUjia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYECHUU OOmEeH W
HEOpraHu4ecKord XxuMuM B 11 Kilacce OCYIIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KiIacCUpUKaIKs, TMEePUOANIYHOCTh, HAOIIOICHHE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



@dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U CIUHUIIBI UX
U3MEpPEHUSI, CKOPOCTb.

buonorusi:  kneTka, opraHu3M, SKOocHUCTeMa, Owuocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAeMbIC, TOTLIIMBO,
pECYpCHI.

TexHonmorus:: XMMHYECKasi MPOMBIIUICHHOCTb, METAJUTYypPrus, MPOU3BOIACTBO
CTPOUTEIBHBIX MaTEpPUAJIOB, CEIBLCKOXO3SMCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMpEernaparoB, NPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YaroNIMMHUCSL TPOTpaMM CpellHero oOmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHbIM W TpeaMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTATOB OCBOCHHMS NpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 00pa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4K1e MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaroOUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMMHU LEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMs;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAaMM U TpPaBWIAMM  TOBEIEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTHYECKOW JEATEIBbHOCTH
oOy4JaronmMxcs Mo peaju3aly NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM UYHUCIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIMTAHUA:

OCO3HaHMS 00YYAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKEHHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUNYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JESATENBHOCTH NPH CO3JAHUU
y4€OHBIX MPOEKTOB, PEIIEHUN YyYE€OHBIX M MO3HABATEJBHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUJOB YUEOHOU NEATEILHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh PE3yJbTar
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeca M II03HABAaTEIbHBIX MOTHBOB B IIOJIYYEHHMH M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIEHHWE M IOCTYNKH CBOMX TOBAPUUIEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE IIOCJIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LIEHHOCTEW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWJI 0€30MacHOro OOpaleHusi C BeHieCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYallUsX, YIPOXKAIOIIUX 3J0POBBIO U JKU3HU JIIOCH;

OCO3HAHUS TOCJEACTBUNA M HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIEeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATETLHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPYECKOW W  JPYrHUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTUE B PEIICHHM NPAKTUYECKUX 3a/1ay
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOQPECCHI Pa3IudHOrO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUUN IO XUMUH;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOH TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCOO0pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HAa 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIeM, BIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOTHON U COUUAIIBHOW CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKAKOUIEH
IPUPOAHON Cpele, YMEHHsS] IPOrHO3UPOBATH HEOJATONPHUATHBIE IKOJOTUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemogoOuu;

7) 1EHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
dbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MpeCTaBlIeHus] 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
NMO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHUMHHM JJii  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOW HAIPABICHHOCTH W BaXXHOU pPOJMU B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIrETUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€e30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHENIHOTO TPpyJAa W OKOJOTUYECKH KOMQPOPTHOM IKU3HU KXKIOTO UJieHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MoJTydaeMble 3HAHUS I aHAIH3a U OOBSICHCHHMSI SIBIICHUH OKPYKAIOIIEro Myupa u
IIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe]1aTh 000CHOBAHHBIC 3aKJIFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB W UMEIONIMXCA JAHHBIX C IEJbI0  IOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Ipo0JieM B peabHBIX JKU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEephIBHOMY  O0Opa3oBaHUIO U
caM000pa3oBaHWIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K 0COOSHHOCTSM TpyJZla B Pa3IMYHBIX chepax MpodeccHOHATBHON

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUA  MHPOBO33PEHUS  OOy4YaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXIIPEIMETHBIE) OO0IeHayYHbIC MOHSATHUS, OTPaXKaIoUue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MIPOIIeCC, CUCTeMa, HAYYHBIM (haKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

PETYJISITUBHBIE), o0ecreynBaome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOECHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMH U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a3oBble JJOrHYecKmne JelcTBUSL:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaThH  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEIH JeSITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHHMM MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHBIE MPU3HAKKU TMOHATUM U YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS ISl OOBSICHEHUS OTAEIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIIii;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCYXICHUS (MHIYKTUBHBIE, IEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiMy — TMPU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3a]1ad,
MPUMEHSTh HAa3BaHHBIE MOJCIIbHBIC TIPE/ICTABIICHUS ISl BBISBICHHS XapaKTePHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKLnii;

(GopMyIMpoBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHUS TMIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HAaBBIKAMU CAMOCTOSITEJILHOTO IIJITAHUPOBAHUS U TPOBEIACHHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIHpOBaTh
000011I€HUs ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
NOMyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanM3upoBaTh UHMOPMALIMIO PA3IMYHBIX BUAOB U (OpM
MPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYUBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATh PA3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMalMK, HEOOXOAUMOW JUIsl BBIMOJHEHUS YYEOHBIX 3adad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4HBIA #A3BIK B KadyecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aOOpeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYIHMpPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIlMEll Pe3yNbTaTOB IMO3HABATEIHHON JEATEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON paboOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BHIBOIBI
o pe3yjibTaTaM MPOBEACHHBIX HCCICAOBAHUN IMyTEM COTJACOBAHHWS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHAa MHEHUSIMH.

OgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO MO3HABATEJIbHYIO
NeATEIbHOCTh, Ompenensas e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpuT™M JAEUCTBUI TpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEJAO0BATENBLCKUX 3ajad, BbIOMpaTh Hambosee
b (EeKTUBHBIN CMOCO0 MX peHieHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHau3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHUS»
OTpa)KaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJICHUH



npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W KyJbTYpbl JIMYHOCTH, €€
GYHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS MPAKTHISCKUX 3a/1a4
U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3II0POBBIO M MPHUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TOHATUS (XUMHUYECKUH DJIEMEHT, arToM, DJICKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MEpPHs, U30MEPBI, TOMOJIOTUYECKUN PSAZ, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIIUEe COEAUHEHHUS, MOHOMEp, IMOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI SA3bIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM NEATEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAICHUN OPraHUUYE€CKUX COCTMHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpAIIEHHON)
dbopMys OpraHMYECKHMX BEHIECTB W YpaBHEHUN XUMHUYECKUX PEAKIUH,
W3TOTaBJIMBATh MOJIETHM MOJIEKYJl OPTraHUYECKUX BEIIECTB JJIA WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJJIC)KHOCTh H3yUEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIpPEIeIEHHOMY
KJIAcCy/Tpynne CcoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKALIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJWHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cucremarudyecko HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIIbHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOTMHIICH, alleTUJICH,
ATWICHTJINKOb, TIHIEPUH, (eHol, (HOopMalbIeTH, aleTaabIeTHl, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCI0TA, CTEAPUHOBAs KUCIIOTA, TJI0KO03a,
bpyKTO3a, Kpaxmal, HeJJTr0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XHUMHUYECKOW CBSI3H B
OpPTraHUYECKUX COCNMHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOXKECHHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTtB A. M. bytiepoBa i 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPa3IMYHbIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, IPOIWICH, alleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHONI, 3TAHOJ, STUJICHTJINKOJD,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAasi U YKCYCHas KHUCIOTBI, TJIOKO3a,
Kpaxmai, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WILTIOCTPUPOBATH TEHETUUYECKYIO
CBS3b MEXIY HUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUN C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepabOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB NEpepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

chOpMHPOBAHHOCTh YMEHMI BIIQJIETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUHN (HaOJI0AeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCy/IOl U JTa0OpaTOPHBIM O0OpYJAOBaHUEM, a TaKXe MpaBWiia OOpalIeHUS C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJHEHUIO JTa0OpaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEaKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHMUM, I[BETHHIE pPEaKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHHMEM, TWPEACTABISATH PE3yJIbTaThl
XUMHUYECKOTO JKCIepUMEHTa B ¢GopMe 3alucCh YpaBHEHUUM COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyITUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIhTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKA AaHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaiuu, MaTepHeT u Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHUYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAaHEHHUsI CBOETO 370POBbsl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens [1JIK, mosicHsITh Ha mpuMepax CIOCOOBI
YMEHBIIICHUS ¥ TPEJOTBPAICHHS WX BPEIHOTO BO3ICHCTBHS HAa OPraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYCCKUX SIBJICHU;

JUIS CIIETIBIX M CJIA0OBUAAIIUX OOYYaIOIIUXCS: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3ylabTaThl OCBOCHHS Kypca «OOImas u HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBIISIIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHUM SIBICHUMU
npuposibl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 370POBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAralOIINEe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENIEHb OKUCICHUS, XUMUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAsS, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEJb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUUYECKOE pPABHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACChI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUUYUHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NMOHATHA IPHU
ONMCAaHNUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIs
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  PEAKIUH,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HeTallEéHask U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYyTHE);

c(hOpMHPOBAHHOCTh YMEHUM OIpPEACNIATh BaJICHTHOCTh U CTENEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PA3IIMYHOrO COCTaBa, BUJ XMUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAs, MOJEKYJIApHasd,
VOHHasl, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOPaxX HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCH/Ibl, OCHOBaHMUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUI PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa /[,
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATH3UPYIOILYI0, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTb YMEHHUI XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHUCTEMBI
xumuueckux snemeHTtoB JI. M. MeHnneneeBa, MCHoJib3ysl MOHATHS «s-, p-, d-
DIIEKTPOHHBIE opOuTanmy, «QHEPTreTHUYECKUE YPOBHMW», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COECIMHEHUM
0 nepuoaaM u rpymnnam llepuoguueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OONIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBS3M MEXK]Y HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATH XUMHUYECKHE DPEAKIUH 10
pa3IMyYHBIM TpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTENEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKlNy, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPAaBHEHUS DPEAKIMHA pPa3IMYHBIX
TUIIOB, TIOJIHBIE U COKpPALIEHHBIC YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBHS, ITPU KOTOPBIX ATH PEAKLIMU UAYT J0 KOHUA;



c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATH
OMNBITHBIM MYTEM MOHBI, PUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCT, YMEHHMM  paCKphIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peakIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeITHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMHUYECKHUE MPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOW KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYHMCIECHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUN Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WIH 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAaHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
nocyAoi M JabopaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwiia OOpallleHus C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLUSMHU IO BBIINOJHEHUIO J1a00OpaTOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE Cpedpl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE Pa3IMYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW peakluH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha CcyinbQaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU U JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMYIUPOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XHMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTrHXx);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 3J0POBbS M OKPY’KAIOILIEH MPUPOTHOW Cpelbl, OCO3HABATh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CHOcOObl YMEHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEJIOBEKa,

JUIST O0YYarONIUXCsS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYyYalONIMXCs: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYEeCKUX

dbopmyi.
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BeulecTB. Homenkiarypa

3 1 19.09.2024 content.apkpro.ru/lesson/726ee099-
(cHcTeMaTHYCCKas) 1 e e1a9-410f-b8be-b4cb589acad1
TPUBHAJIbHBIC HA3BaHUS
OpraHUYECKUX BEUIECTB

https://academy-
AJIKaHBI: COCTaB M CTPOCHHUE,

4 . 1 26.09.2024 content.apkpro.ru/lesson/258ddc06-

FOMOJIOTHHECKHH P e ec23-473c-b3d7-ed82fcaddd02
o https://academy-
Meran u 3TaH — npocTenire

5 1 03.10.2024 content.apkpro.ru/lesson/258ddc06-
MPCACTABHTEIH ATKAHOB Y ec23-473¢-b3d7-ed82fcaddd02
AJKEHEIL: COCTaB B CTPOCHHE https://academy-

6 . ' P ’ 1 10.10.2024 content.apkpro.ru/lesson/4038171e-
cpouctBa Y 4158-4bd1-ae98-18dc1cfb9399
Otune OTTHJICH —

7 THUIEH H HPOTHICH 1 https://lesson.edu.ru/04/10
MPOCTEUIINAE TPEACTABATEIN 17.10.2024




AJIKCHOB

[TpakTuyeckas pabora Ne 1.

https://academy-

8 «Tonyuyenue sTrseHA U 24.10.2004 content.apkpro.ru/lesson/53cd2379-
HU3yYE€HHUE €r0 CBOMCTBY o 2a45-43b1-9f67-7ebcdaf03ce0
Ankanuensl. byranuen-1,3 u

Mcnonb3osaHue 060pya0BaHUA

9 metunoyraauen-1,3. [Tonydenue TouKa pocTa

«104Ka pocTa»
CUHTETUYECKOTO KayuyKa U 07.11.2024 hitps://lesson.cdu.rw/04/10
PE3HHBI
AJIKMHEBL: COCTaB U 0COOEHHOCTH

10 CTPOEHHUs, TOMOJIOTUYECKHUI httos://1 dur/04/10
S://1esson.edu.ru

psn. AueTuieH — IpoCTeUIui 14.11.2024 P
MpEeACTaBUTEb AIKUHOB

https://academy-
Brruncnenus no ypaBHEHUIO

11 . 21.11.2004 content.apkpro.ru/lesson/7dada027-

XAMITHCCIOH peaKiiiv S 8448-418f-b416-fbaledddab6d
https://academy-
ApeHbBI: 0€H30J1 U TOJIYOII.
12 Tp y 78.11.2024 content.apkpro.ru/lesson/d86d7d00-
OKCHHHOCTL apeHOB o d5b4-491d-aded-c3ddal9feefs
I'eneTnueckas cBA3b

13 YHICBOIOPOAOB, https://lesson.edu.ru/04/10
MPUHAISKALINX K PA3JIUYHBIM 05.12.2024
KJlaccaMm
[IpupoiHBIE HICTOYHUKHU
yIJ€BOJOPOIOB: MPUPOIHBIN a3

14 U NIOIyTHBIE Heq)TﬂHIiIe rassbl, 12.12.2004 https://lesson.edu.ru/04/10
He(Th U MPOAYKTHI €
nepepadoTKu
II 0 € UCTO

15 PHPOZHBIC HCTOHHMKH . https://lesson.edu.ru/04/10
YIII€BOJOPOAOB: IIPUPOJHBIN a3 19.12.2024




U TIOITYTHBIE He(TSAHBIE T'a3bl,
HE(PTH U IPOAYKTHI €€
nepepadboTKu

KonTponbnas pabora no

16 https://lesson.edu.ru/04/10
pazaeny «YTJIeBOAOPOIbI» 26.12.2024 P
https://academy-
IIpenenbHble OAHOATOMHBIE content.apkpro.ru/lesson/5439¢18b-
17 CIIUPTHI: METAHOJI U 3TAHOJ. 16.01.2025 7440-4b6f-bf84-c04fad71694f
Bonoponnas cBs3b T Ucnonb3oBaHne ob6opygoBaHus
«Touyka pocta»
https://academy-
MHOroaroMHsbl€ CIIMPTHI:
18 73.01.2025 content.apkpro.ru/lesson/461aa9c8-
YTHJICHIIIKOIb 1 LIHICPUH S cOef-4827-a8e5-d 12a0bedc826
@DeHOoI: CTPOEHUE MOJIEKYJIBI, https://academy-
19 (bu3znuecKrue 1 XuMUYEeCKHe 30.01.2025 content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHUE o 7c51-4£16-896e-10a2278b08f1
https://academy-
Anbrie : popMmanbie
20 JbACTHIEL: IEM pACTHA M 06.02.2025 content.apkpro.ru/lesson/8664b319-
AHCTATILACTIA. ALCTOH o 0ba3-4945-b076-cb7ae5858b90
Mcnonb3osaHne o60pyaoBaHUA
OIHOOCHOBHBIE TIPE/IETbHbIE «TouKa pocTa»
21 KapOOHOBBIE KHCIIOTHI: : -
p 13.02.2025 https://academy
MypaBbHHA] U YKCyCHas content.apkpro.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0f9fe63c0d
Mcnonb3osaHne obopyaoBaHus
ITpakTuyeckast pabora Ne 2. «Touka pocTa»
22 «CBoiicTBa pacTBOpa YKCYCHOM https: demy-
p Pa YKCY 20.02.2025 ps://academy
KHCJIOTBI» content.apkpro.ru/lesson/9834d408-
386d-444a-8de3-7efba8b98cdb
23 CreapuHOBas U OJICMHOBASI https://lesson.edu.ru/04/10




KHCJIOTBI, KaK IMMPEACTaBUTCIINU
BBICIIHUX Kap6OHOBBIX KUCJIOT

Mpg11a KaK COJIM BBICIINX

27.02.2025

24 Kap60HOBBI)i KHUCJIOT, UX 05.03.2005 https://lesson.edu.ru/04/10
MOIOIIIEE JEUCTBUE
Crnoxuble 3(upbI Kak
MIPOU3BOTHBIE KAPOOHOBBIX https://academy-

25 p k p 12.03.2025 content.apkpro.ru/lesson/71ac432-
(HCIOT. L HAPOTHS GHONCHEDE e a0d4-4945-a0eb-1e59cdS5f4d9f
a¢upoB
JKupel: THapoan3, IpUMEHEHNE https://academy-

26 5 PbL: P 1P ’ 10.03.2005 content.apkpro.ru/lesson/7 1 ac43f2-

MOHOTIHECIA POIIL HHPOB o 20d4-4945-a0eb-1e59cd5f4d9f
VrneBoasl: COCTaB,
o https://academy-
kinaccudukanusa. Baxuennme

27 ] 26.03.2025 content.apkpro.ru/lesson/709ce43a-
TpEACTABUTEIH. THOKO3, e deb6-4281-963b-01d2e212d4d0
bpykTo3a, caxaposa
Kpaxman eJTI0N03a Ka

28 PaxMal 1 IeIUo Kar https://lesson.edu.ru/04/10
MIPUPOJHBIE IOJTUMEPBI 02.04.2025
KonTponbHas padota no
pazneny

29 https://lesson.edu.ru/04/10
«Kucnopoaconepxaiiue 09.04.2025
OpTraHUYECKUE COCTUHEHUS»

https://academy-
30 AMUHBI: METUJIAMUH U aHWINH 16.04.2025 content.apkpro.ru/lesson/0c608a59-
T 4c69-4481-839e-92051201b73e
AMUHOKHCIOTHI KaK Mcnonb3osaHue obopyaoBaHus
a1 aM(poTepHBIC OPTaHUYECKHE «ToyKa pocTa»
COEIMHEHMS, UX OMOJIOTMYECKOe 23.04.2025 = https://academy-

3HadyeHue. [lentuanl

content.apkpro.ru/lesson/c2f2f3d7-




43d1-4873-ace0-78eca6009628

32

33

34

benku xak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE
COCJIMHECHHUS

OCHOBHBIE TTOHSTUSA XUMHUHU
BBICOKOMOJICKYJISIPHBIX
COETUHEHUN

OcHoBHBIE MCTOJBI CHHTC3a
BBICOKOMOJICKYJISIPHBIX
COG,Z[I/IHCHPlﬁ. HJ'IaCTMaCCBI,
Kay4yKH, BOJIOKHA

30.04.2025

07.05.2025

14.05.2025

https://academy-
content.apkpro.ru/lesson/c2f2£3d7-
43d1-4873-ace0-78eca6009628

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XVUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHask KOH(UTYpalrs aTOMOB

06.09.2024

https://lesson.edu.ru/04/10

[Tepunonnueckuii 3aKOH U
HepI/IOI[I/I‘IGCKaH CUCTEMA XUMHNYCCKUX
anemenToB JI. 1. MenpeneeBa, ux CBA3b
C COBPEMEHHOM TEOpHUEH CTpOEHUS
aTOMOB

13.09.2024

https://lesson.edu.ru/04/10

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XHMHYECKHUX JIEMECHTOB M UX
COCIMHEHUH TI0 TPYIITIaM U MePUOJIaM.
3HavYeHHE MEPUOINIECKOTO 3aKOHA U
CHUCTEMBI XUMHUUYECKHX 3JieMeHToB JI.1.
MeHieneeBa B pa3BUTUU HAyKU

20.09.2024

https://lesson.edu.ru/04/10

Crtpoenue BemecTBa. XuMHUUECKast
CBA3b, eé BUbBI; MEXaHU3MbI
00pa3oBaHusi KOBAJIEHTHOM CBSI3H.
Bonopoanas cBs3b

27.09.2024

https://lesson.edu.ru/04/10

BanenTtHoCTb.
DIEeKTPOOTPULIATEILHOCTh. CTETEeHb
OKHcIeHus. BemecTBa MOJEKYIISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHS

[IonsTHE O AUCIIEPCHBIX CUCTEMAX.
HcTtrHHBIE U KOJUIOWIHBIE PaCTBOPHI.

04.10.2024

11.10.2024

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10




MaccoBas A0JIs1 BEIIECTBA B paCTBOPEC

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCTMHEHUI.

https://lesson.edu.ru/04/10

’ I'eneTnueckas CBsi3b HEOPTAHUYECKHUX 11.10.2024
BEIIIECTB, Pa3JIMYHbBIX KJIACCOB
Knaccudukanus XUuMHYeCKUX PeaKIuii B https://lesson.edu.ru/04/10
HEOPraHWYECKOU U OpPraHu4eCcKOn
g XUMHH. 3aKOH COXPaHEHHUS MacChl
BEIIIECTB; 3aKOH COXPAaHEHUS U 18.10.2024
MIPEBPAILCHUS SHEPTUHU ITPU XUMUUYECKUX
peakusx
Ncnonb3osaHne
9 Ckopoctb peakiuu. OOpaTumMbie obopyaosaHua «Touka
peakiu. XuMHYECKOE paBHOBECHE 25.10.2024  pocra»
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
[Ipaktrueckas padorta Ne 1. «Bnusiaue Mcnonb3oBaHue
10 pa3uyYHbIX (PAKTOPOB HA CKOPOCTH 08.11.2024 060pyf0BaHMA «TOUKa
XUMHYECKON PEaKITUM» pocTta»
DIEKTPOTUTHIECKAS JUCCOIHAITHSI. https://lesson.edu.ru/04/10
IToHsTHE O BOJOPOIHOM TTOKA3aTENE Wcnonb3osaHune
11 (pH) pacTtBopa. Peakiiuu noHHoro obopysosaHna «Touka
15.11.2024
oOMeHa. 'maponu3 opraHudeckux u pocta»
HEOPTraHUYECKUX BEIECTB
OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIE https://lesson.edu.ru/04/10
12 peakuuu. [lonarue o6 anexkTponuze
N 22.11.2024
pacIiaBoB U pacTBOPOB COJIEH
13 KoHnTtponbnas paboTa mo pa3aeny https://lesson.edu.ru/04/10




14

<<TeopeTquCKHe OCHOBBI XUMHUN)»

MeTtaminl, uX IOJIOKEHHE B
[lepuoauueckoit cucreMe XMMUYECKUX
snemenToB 1. . MenaeneeBa u

29.11.2024

https://lesson.edu.ru/04/10
Mcnonb3oBaHue

obopypoBaHuA «To4Ka

O0COOEHHOCTH CTpOeHHUs aToMOB. O01IHE 06.12.2024 pocTa»
(bu3HYecKre CBONCTBAa METAJLIIOB
CIu1aBel METAJLIOB. https://lesson.edu.ru/04/10
15 DIIEKTPOXUMUYECKUN P HAIPSHKEHUI 13.12.2004
METaJIoB
https://lesson.edu.ru/04/10
XUMHYECKHE CBOMCTBA BaKHCHIIINX Mcnonb3osaHue
16 MeTaJ'IJ:I’OB (HanHﬁ:KaHHfI, KaJIbIIHM, ) 20.12.2004 060pynoBaHMa «TOuKa
MarHui, aIIOMUHUN) U UX COSAMHECHUN pocTa»
17 XUMHYECKUEe CBOMCTBA Xpoma, MEJU 1 https://lesson.edu.ru/04/10
HUX COCIMHCHUM 27.12.2024
https://lesson.edu.ru/04/10
13 XyUMHUYeCcKre CBOMCTBA IUHKA, JKejle3a U Mcnonb3oBaHue
UX COSIMHCHUMN 17.01.2025 obopyaosBaHua «TouKa
pocTta»
[TpakTnyeckas padora Ne 2. "Pemenune https://lesson.edu.ru/04/10
19 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME 24.01.2005
«Metamis»"
HemeTamiel, ux MOJIOKEHUE B https://lesson.edu.ru/04/10
20 [Tepuoanueckoii cucreMe XUMHUECKUX
anemenToB 1. 1. MenneneeBa u 31.01.2025
O0COOCHHOCTH CTPOCHHUS aTOMOB
o1 ®dusnueckne CBOMCTBA HEMETAIIIIOB. https://lesson.edu.ru/04/10
AnnoTponusi HEMETauIoB (Ha IpUMEpE 07.02.2025




22

KHCJIOPO/JIa, Cepbl, hocdopa u yrieposa)
XHUMHUYECKUE CBOMCTBA FAJIOT€HOB, CEPBI
U UX COCTUHEHUN

14.02.2025

https://lesson.edu.ru/04/10

23

24

25

XuMHYeCcKue CBOMCTBA a30Ta, pocopa
Y UX COEIUHEHHI

XUMHYECKUE CBOMCTBA yIiiepoJa,
KPEMHHUS Y UX COETMHEHUI
[IprMeHeHne Ba)XHEUIINX HEMETAIOB U
UX COEOUHEHUN

21.02.2025

28.02.2025

06.03.2025

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

26

O0o0011IeHNEe U CHCTEMATH3aLHs 3HAHUI
o temMe «Hemeramel». Beraucienus 1o
YpaBHEHUSM XUMUYECKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

13.03.2025

https://lesson.edu.ru/04/10

27

28

[TpakTrueckas pabota Ne 3. «Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"HemeTtanst"»

KonTponbhas pabota mo remam
«Mertamiae» 1 «HemeTamiery)

20.03.2025

03.04.2025

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

29

Heopranunueckue u opranuueckue
kucnotel. Heoprannueckue n
OpraHMYECKHE OCHOBAHUS

10.04.2025

https://lesson.edu.ru/04/10

30

AM@oTepHbIe HEOpraHUYECKHE U
OpraHUYECKHUEe COCTUHEHUSI.
['eHeTnyeckas CBsI3b HEOPTraHUUECKUX U
OpPraHMYECKUX BEIIECTB

17.04.2025

https://lesson.edu.ru/04/10

31

POJ'IL XUMHUU B O6€CH€'~ICHI/II/I
9KOJIOTHYECKOH, SJHEPTeTUICCKON U
MUTIEBON 0€30MaCHOCTH, Pa3BUTHH

24.04.2025

https://lesson.edu.ru/04/10




32

MeTUIIMHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX
NPUHINNAX TPOMBIIIIIEHHOTO

https://lesson.edu.ru/04/10

. 10.04.2025
T0JTy4eHHs BAKHEHIINX BEIIECTB
33 YenoBeKk B MUPE BEILECTB M MATEPHAIIOB 1 hutps:/flesson.edu.ru/04/10
17.04.2025
34 XHMUS  310pOBbE YeIoBeKa | https://lesson.edu.ru/04/10
24.04.2025
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus / 'abpuensa O.C., OctpoymoB WN.T'., Cnankos C.A., AKIInoOHEpHOE
obmectBo «M3marenscTBo «lIpocBerieHne

* Xumus, 11 xknacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiectBo «M3aaTenbeTBO

«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
Xumusi(0a30BbIi ypoBeHb).Peanuzaius oOpazoBaHus: METOIUUYECKOE ITOCOOHEe
it yautenst / Kasepuna A. A., [Tuuyruna I'.B.; o pea.I'. B. [Tuayrunoii. M. :

OI'BHY «MuctutyT cTpareruu pazsutus oopazoanusi PAOy», 2022 81 c.:ui.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://edsoo.ru/rabochie-program
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