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HOACHUTEJBHASA 3AIINCKA

[IporpamMmMa Mo XMMUHU Ha YPOBHE CpEAHETO 00IIero oopazoBaHusi pa3paboTaHa
Ha ocHoBe DepepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «OO6 oOpa3oBaHuu B
Poccuiickoit deneparuny», TpeOOBaHUNM K pe3yibTaTaM OCBOCHHUA GdeaepaabHON
oOpazoBarenbHON TporpaMmel  cpeaHero obmiero obpaszoBanus (DOII COO),
npencTaBlieHHbIX B DejepaqbHOM TOCYJapCTBEHHOM 00pa30BaTEeIbHOM CTaHAapTe
COO, c¢ yuérom KoHmenmuu mnpenogaBaHus Y4eOHOTO IIpeaMeTra «XHUMHS» B
oOpa3oBarenbHbIX opranuzauusax Poccuiickoi @enepannn, peaau3yronux OCHOBHbBIE
oOpa3oBarenbHblE NPOrPAMMBI, U OCHOBHBIX HOJOXEHHH «CTpareruu pa3BUTHS
Bocniutanusa B Poccuiickoit @enepaunu Ha nepuoxa 1o 2025 roma» (PacnopsbxeHue
IIpaButenscTBa PO oT 29.05. 2015 Ne 996 - p.).

OCHOBY OIX0/I0B K pa3pabOTKe MpOrpamMmbl 110 XUMHH, K ONPEAEIICHUIO 0011ei
CTpaTeruu 0O0y4YeHUs, BOCIIUTAHUS U Pa3BUTHUS OO0YYAIOLIMXCS CPEACTBAMHU y4eOHOTO
npeamera «Xumusi» s 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTABUIIM
koHuenrtyanbHsle mnonoxeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIEp)KaHusl, pe3yJbTaTOB OOy4yeHUs U TpeOOBaHUI K YpPOBHIO HOJATOTOBKHU
BBIIIYCKHUKOB.

Xumuueckoe o0pa3oBaHUe, OJy4aeMOe BbITYCKHUKAMH 00111€00pa30oBaTeIbHON
OpraHu3alliM, SIBJISIETCS HEOTHEMJIEMOM 4YacThio MX 00pa30BaHHOCTU. OHO CIYXHUT
3aBepUIAIONIMM JTallOM peau3aldyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE
KJIFOYEBBIX IIEHHOCTEH, MPUCYIIUX LIEOCTHON CHUCTEME XUMHYECKOIOo 0Opa3oBaHUS.
OTW  LEHHOCTH KacalTcsd TO3HaHMsSI 3aKOHOB  MPUPOAbL,  (OPMHUPOBAHUS
MUPOBO33pEHUsI M O0OIIed KyJbTyphl 4YeJIOBEKa, a TaKXKe SKOJOTUYECKU
000CHOBaHHOTO OTHONIEHHUS] K CBOEMY 3JI0POBbIO M MPUPOIHON cpexae. Peanuzyercs
XUMHUYECKOEe 00pa3oBaHHE OOYyYaroIIMXCsl Ha YPOBHE CPEAHEro o01ero oopa3oBaHUs
CpeIcTBaMHU Y4eOHOro mpeaMmera «XHUMHS», COAEpPKAHHE U IMOCTPOEHHE KOTOPOTO
ompeneneHbl B MpPOorpaMMe MO XUMHH C Y4ETOM CHeHU(PUKH HAyKW XUMHUHU, €€
3HAYEHUS B MO3HAHWU NPUPOABI M B MAaTepUATIBHOM KU3HM OOIECTBa, a TAKXKE C
y4€TOM OOIIUX IeJed W MPHUHIIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero oomero oopasoBanus B Poccuiickoit deneparuu.

XuMHUsL Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIPaeT Oco0yi0 pojb B
COBPEMEHHOM LMBWIM3AINH, B CO3/JAaHUM HOBOW 0a3bl MaTepuanbHON KyJIbTypbl. OHa
BHOCUT CBOW BKJIaJ B (OPMHUPOBAHHME PAIMOHAIBHOIO HAYYHOTO MBIIUICHUS, B
CO3/IaHHE IIEJIOCTHOTO TMPEACTaBICHUS 00 OKpYXarolleM MHUpPEe KaK O €IUHCTBE
OPUPOABI U YENOBEKa, KOTOpoe (QOpMHUpPYEeTCs B XUMHH HAa OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTAaBa OKPYKAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMU U BOZMOXKHBIMH 00JaCTSIMU IPUMEHEHUS.



TecHO B3aMMOAECUCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMH, XMMUS CTaja
HEOTHEMJIEMON YacThbl0 MHUPOBOW KYJIBTYpbI, HEOOXOJUMBIM YCIOBHUEM YCIIEIIHOTO
TpyJa M SKU3HM Kaxaoro uwieHa oOmectBa. CoBpeMeHHas XHMHUSI KakK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HaIpaBl€HAa HA pEIICHUE
IJI00ANBHBIX  MPOOJEM  YCTOMYMBOTO Ppa3BUTUS  YEJIOBEYECTBA —  CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBS.

B coorBercTBUM ¢ OOmMMMHM UEISIMH W NPUHLUIIAMH CpPEIHEr0 OOIIEro
oOpazoBanus cojepxkanue npeamera «Xumus» (10-11 ximaccel, 6a30BbI ypOBEHb
W3YYCHHSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO IOATOTOBKY
oOy4Jaronuxcsi, HEOOXOAUMYIO UM JJI BBIPAOOTKM MUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCIIEITHOTO BKJIFOUEHUS B JKU3Hb COLIMyMa, MPOJOJKEHHsI 00pa30BaHUs B Pa3IMUHbIX
00JacTsx, HE CBSI3aHHBIX HETTOCPEICTBEHHO C XUMHUEH.

CocraBnsirolmiuMu ~ npeameTa  «XUMHUSA» — SABIAIOTCA  0a30Bble  KypChl —
«Oprannyeckas xumus» M «OOmAas W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsl KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HaHUU MO HEOPraHMYeCKOW XMMHUHU (C BKIIOYECHHUEM 3HAHUN U3 OOIIEeH XUMHUHU) U
opraHudeckon xumuu. DopMHpOBaHME IJAHHOM CHUCTEMBl 3HAHUW IPU H3YYECHUU
npeaMeTa 00ecreyrBaeT BO3MOXHOCTh PAaCCMOTPEHHUSI BCETO MHOI0O0Opa3usi BEIIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxkanHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» chopMupoBaHa B INporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO I0/IX0/1a K U3yUEHHUI0 Y4eOHOro MaTepuaia U o0ycloBI€Ha HCTOPUUECKU
000CHOBaHHBIM Pa3BUTUEM 3HAHHUI Ha ONMpPEAEIEHHBIX TEOPETHUECKUX YpOBHsX. Tak,
B KypC€ OPraHM4eCKOW XMMHUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCUYECKOU
TEOPUHU CTPOCHUS OPraHUYECKUX COCIUHEHUH, a TAKXKE HA YPOBHE CTEPEOXUMHUUECKUX
U DJIEKTPOHHBIX TpPEACTaBIEHU O cTpoeHuu BemecTB. CBeaeHUs 00 M3ydaeMbIX B
Kypce BeleCTBaX JOalTCsd B Pa3sBUTUM — OT YIVIEBOAOPOAOB JO CJOKHBIX
OMOJIOTUYECKH aKTUBHBIX COEIMHEHMH. B Kypce opraHM4yeckod XUMHUHU MOTYYaroT
pa3Butue CcHOpPMUPOBAHHBIE Ha yPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
NepBOHAYAIbHbIE MPEJICTABICHUS O XHUMHUYECKOM CBS3M, KIaCCU(PHUKAIIMOHHBIX
IIPU3HAKAX BEILECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHUS, O XUMHUECKON
peaKkuuu.

[log HOBBIM yrJIOM 3peHuss B MnpeaMere «Xumus» 0a30BOro ypoBHS
paccMaTpuBaeTCs HW3YYEHHBII Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHus
TEOPETHUUECKH MaTepuan U (HaKTOJIOTMUECKHE CBEACHUS O BEIIECTBAX U XUMHUYECKOU
peakiuu. Tak, B 4YacTHOCTH, B Kypce «OOmass W HeOpraHudeckas XUMHUs»
oOy4Jaronumcst MPeAoCTaBIIAETCS BO3MOKHOCTh OCO3HATh 3HAYEHUE MEPUOIUYECKOTO
3aKOHa C OOLIETEOPETUYECKUX U METOJOJOTUYECKUX TO3UIUN, TIIyOKe TOHAThH



HUCTOPUYECKOE U3MEHEHHEe (YHKIMH O3TOro 3akoHa — OT o00oOmarmme 10
OOBSICHSIFOIICH M TIPOTHOZUPYIOIICH.

Enunas cucrema 3HaHMA O BaXHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX M NPUMEHEHHH, a TaKXKE O XMMHYECKUX PEAKUHUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX IPOTEKaHMs AonoaHsAercs B Kypcax 10 u 11 kmaccoB anemenTtamu
coJiepKaHusl, UMEIOIIMMH KYJIbTYPOJOTHUYECKUI U MPUKIAAHOMN XapakTep. DT 3HAHUSA
CIIOCOOCTBYIOT MOHMMAaHHUIO B3aMMOCBSI3M XUMHUHU C APYTMMH HAayKaMH, PacKphIBalOT
e poJb B NIO3HABATEIHLHON M MPAKTHUYECKOM JEATETLHOCTH YelIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHHUS K MPOIECCY TBOPUECTBA B 00JACTU TEOPUU U MPAKTUUECKUX
MPWIOKEHUH XUMHUHM, TTOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIUBATD
uHboOpMaIIMIO W TOPUMEHATh €€ JUIA  TONOJIHGHUS  3HAHUM,  pelIeHUs
WHTEJUICKTYaJbHBIX M OSKCIEPUMEHTAJBHBIX HCCIEIOBAaTENbCKUX 3a7ad. B 1enom
colepkaHue ydeOHoro mpeaMera «XHWMHS»  JTaHHOTO  ypPOBHS — HM3y4YCHHS
OpPUEHTHPOBAHO Ha (HOPMHUPOBAHHE Y OOYUAIOLIUXCS MUPOBO33PEHUECKON OCHOBBI IS
noHuManusi  ¢uiaocopCcKUX  UAeH, TaKMX ~KaK:  MaTepuaJbHOE  €JIMHCTBO
HEOPIaHWYECKOTO M OPraHMYEeCKOro MHUpPA, OOYCIOBJIEHHOCTb CBOMCTB BELIECTB HMX
COCTaBOM U CTPOEHHUEM, TIO3HABAEMOCTh MIPUPOIHBIX SIBJICHUHN MyTEM SKCIIEpUMEHTA U
pelleHrsT TPOTUBOPEUYM  MEXIy HOBBIMH (aKTaMH U TEOPETHUYECKUMU
MPEINOCHIIKAMHU, OCO3HAHME POJIM XMMHUU B PEIICHWH JKOJOTHYECKHX MpodieMm, a
TaKkkKe NpoOsieM cOepeKeHUs] dHEPreTUYECKUX PECYPCOB, ChIpbs, CO3AaHMSI HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B nnane pemienus 3a1a4 BOCIUTAHUSA, PA3BUTHS U COITUANTM3AIMHA 00YyYarOIINXCs
OPUHATHIE TMPOTPAMMON TIO XHMHHM TOAXOJbl K ONPEICICHUI0 COACpKAaHUA U
[OCTPOEHUS MpEeAMETa NPEeyCMaTPUBAIOT (OPMUPOBAHUE YHUBEPCAJIbHBIX YU€OHBIX
AeHCTBUM, UMeEIoUMX 0a30BO€ 3HAYEHUE [UIS PA3IMYHBIX BHUJOB JEATEIbHOCTH:
perieHus: mpoOseM, oUcKa, aHanu3a U 00paboTku MHpOpMaIuu, HEOOXOMUMBIX IS
NpUOOpPETEHHs]  OMbITa TMPAKTHUYECKOM ¥  HMCCIEAOBATEIbCKON  AEATEeIhHOCTH,
3aHUMAIOIIEH BaYKHOE MECTO B TIO3HAHUH XUMUH.

B mpaktuke mnpenogaBaHus XUMUU KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TAK U Ha YPOBHE CPEIHETO OO0IIero oOpa3oBaHMsl, MPU OMPEICTICHUU
COJIEP)KATEIbHON XapaKTEpPUCTUKHU IeJed W3Y4YeHHsI TMpeaMeTa HampaBlIeHHUEM
MIEPBOCTENICHHOW 3HAYUMOCTH TPAIUIIMOHHO Tpu3HAaéTcs (opMHUpOBaHHWE OCHOB
XUMHUYECKONH HAyKW Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHHUSA, MPaKTUYECKOU
JESTeIbHOCTH 4YENIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTypbl. C
METOANYECKOW TOYKM 3pEHHsI TaKOM IOAXOJX K OIPEIEICHUI0 LENed HW3YYEHHUs
IpeIMeTa SBJISIETCS BIIOJIHE ONPABAAHHBIM.

CornacHO [aHHOM TOYKE 3pEHUsl TJaBHBIMU LEJIAMH HU3Y4YEHHUS MpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBIIAIOTCA:



e (opMupoBaHUE CUCTEMBI XUMHUECKNX 3HAHUHN KaK BaKHEUIIEH COCTABIISAIONIEH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpPA, B OCHOBE KOTOPOH JIekKAT KIIOYEBBIC
NOHATHS, GyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHUE SI3bIKa HAYKH,
YCBOCHHE u MMOHUMAaHUE CYIIHOCTH JIOCTYTHBIX 000011eHn!
MHPOBO33PEHYECKOI0 XapaKTepa, O3HAKOMJIEHUE C HCTOPHEN UX pa3BUTHA U
CTaHOBJICHHS;

e (opMupoBaHUE W pa3BUTUE NPEJCTABICHUNA O HAyYHBIX METOJIAX MO3HAHUS
BEIIECTB M XUMHUYECKUX PEaKIMii, HEOOXOAUMBIX ISl IPUOOPETEHUSI YMEHUMN
OPUEHTUPOBATHCA B MUPE BEILIECTB U XUMUUYECKUX SIBIICHUN, UMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U MIOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHHU M CIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM U
OOBSCHEHHEM  XMMHYECKOTO  OKCIIEPUMEHTa,  COOJIIOJICHUEM  TPaBUII
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

Hapsiny ¢ stuMm, coxmepxaTenbHas XapaKTepUCTUKA LeJIed W 3a1ad U3y4YeHUs
npeaMeTa B MporpamMMe Mo XMMUK YTOYHEHA UM CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpefHero obmiero obOpaszoBanus. Ceromns B
NpernoJJaBaHu XUMUU B OOJIBbIIEH CTENEeHW OTHAETCS MPEANOYTEHUE MPaKTUYECKON
KOMIIOHEHTE Co/iep>KaHusi 00ydeHHUs, OPUEHTUPOBAHHOW HA MOJTOTOBKY BBIITYCKHUKA
00111€00pa30BaTeIbHON  OpraHu3allMy, BJIAJICIONIETO HE Ha0OpOM 3HaHWM, a
(GYHKIIMOHATBHOM TPaMOTHOCTBIO, TO €CTh CMOCO0AMM M YMEHUSMH aKTHUBHOIO
MOJIYYEHHUS 3HAHUI U IPUMEHEHHUS UX B PEAIbHOM KU3HU JIJIS1 PEUICHUS MPAKTUYECKUX
3ajad.

B cBs3u ¢ 5TUM Tipu M3yYeHHUH TpeaMeTa «XUMUsS» JTOMUHHUPYIOIIee 3HAaUCHUE
MpUOOPETAIOT TAaKUE LIETHU U 3a7a4H, KaK:

aganTaius 0oOyJaronmuxcsi K YCJIOBHUSIM JTWHAMUYHO PAa3BUBAIOIIETOCS MHPA,
(dbopMHpOBaHNE UHTEJUIEKTYAJIbHO Pa3BUTON JJUYHOCTH, TOTOBOM K CaM0O0Opa30BaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATUIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX PUMEHCHHUEM;

dbopmupoBaHre y  OOydYarOIIMXCS  KJIIOUEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIUI), HMEIOIIUX YHUBEPCAIIbHOE 3HAYEHHUE i1 PA3JIU4YHBIX BHUOB
NeSTEeILHOCTH: PEIIeHUs] TpoOsieM, TMOWCKa, aHajau3a W o0paboTkKu HH(POpPMAIINH,
HEOOXOJIUMBIX JIJII TPUOOPETEHHS OIbITa ACATEILHOCTH, KOTOpasi 3aHMMAET Ba)KHOE
MECTO B TO3HAHUU XHUMHH, a TaKXke JUIi OIEHKH C TO3UIUA IKOJIOTHUYECKOU
0€30IMaCHOCTH XapakTepa BJIMSHHUS BEIIECTB U XUMHYECKUX MPOIECCOB HA OPraHU3M
YeJIOBEKa U MPUPOJIHYIO CPEAY;

pa3BUTHE T[I03HABATEIbHBIX WHTEPECOB, HWHTEIUIEKTYaJdbHbIX M TBOPYECKHUX
CIOCOOHOCTEN 00ydYarouuxcs: CroCOOHOCTH CaMOCTOSITENILHO MPUOOpPETaTh HOBBIE
3HAHUS MO XMMHUHU B COOTBETCTBUU C >KM3HEHHBIMHU MOTPEOHOCTSIMHU, HCIOIB30BATh



COBpeMEHHBbIC MH(GOPMAIIMOHHBIE TEXHOJOTUU IS TMOWCKAa W aHalu3a ydeOHOW u
HAYYHO-TIOMYJISIPHON MH(OPMALIMK XUMHYECKOTO COJePKaHNUS;

dbopMupoBaHrUE M pa3BUTHE Y OOYYAIOIIUXCS ACCOIMATUBHOTO MU JIOTHYECKOTO
MBIIUICHUS, HAaOII0JaTEIhHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, NPHU IUIAHUPOBAHWM U TIPOBEICHUH XUMHUUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE y  oOyyarmmxcss  yOeKIEHHOCTH B T'YMaHHCTHYECKOU
HaIIPaBJICHHOCTH XUMHH, €€ BaXXHOM POJIM B PEHICHWU TJIOOAIBHBIX MPoOJIeM
PaAIMOHAIBHOTO TPHUPOJIOIIOIB30BAHUS, TOMOJHECHHUSI JHEPTETUYCCKUX PECYpPCOB U
COXpaHEHUsI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OCpEKHOTO
OTHOUIEHUSI K TPUPOJE U CBOEMY 3JIOPOBBIO, a TakKe NPUOOPETEHHsI OIbITa
UCIIOJIb30BaHUSL TIOJIYYEHHBIX 3HAHUW IS TNPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUUYECKUMU SBICHUSMH.

B yueOGHOM miaHe cpeaHero oOiero oOpa3oBaHus MpeaMeT «XuMus» 0a30BOro
YPOBHSI BXOJUT B COCTaB MPeaIMETHOM 00acTh « ECTeCTBeHHO-HAyUHBIE TIPEIMETHI.

OO6miee yncIo0 4acoB, OTBEACHHBIX IS M3YUYEHUs XUMHUHU, HA 0a30BOM YpPOBHE
cpeaHero oo1ero oopasoBaHus, coctaBisieT 68 yacoB: B 10 kimacce — 34 yaca (1 yac B
Heneno), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

[IpeameT opraHnyeckol XHUMHHU: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAYEHUE B
IIOJIyYCHUM HOBBIX BEIIECTB M MaTEpUAIOB. TeOpHs CTPOEHUS OPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHBIE MosokeHUs. CTpyKTypHbIE (HOPMYIIbI
OpraHUYecKUX BeulecTB. ['oMoorus, uzomepus. XUMUYECKask CBSI3b B OPraHUYECKHUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o kinaccuukalu opraHudeckux BemiecTB. HomeHnknarypa
OPraHMYECKUX COEOUHEHMH (CUCTeMaTHyecKas) W  TPUBUAIbHBIE  Ha3BaHUS
BaKHEHIIMX MTPEACTABUTENEH KIACCOB OPraHUYECKHUX BELIECTB.

OKCIEepUMEHTAIbHBIE METO/Abl HW3YYEHHUs BEIIECTB M MX IpPEeBpalICHUM:
O3HAaKOMJIEHUE C O0pa3laMyd OPraHMYECKUX BEUIECTB U MaTepHallaMHd Ha UX OCHOBE,
MOJICIMPOBAaHUE MOJIEKYJl OPraHMYEeCKHX BEIIEeCTB, HAONIOJEHUE U OINHCaHUE
JEMOHCTPALlMOHHBIX OIBITOB MO NPEBPALIEHUIO OPraHWYECKUX BELIECTB IpHU
HarpeBaHuM (I1aBjieHue, OOyrJIMBaHUE U TOPEHUE).

Yraesogopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKMM psaa. Meran u 3TaH —
OpoCTeHIINe MpeICTaBUTEIN AaJIKaHOB: (PU3MYECKHEe U XHUMHUYECKHE CBOWCTBA
(peakuuMy 3aMelIeHHs M TOPEHMsI), HaxOXKICHHE B TMPHUPOAE, MOJIyYeHHE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMUECKHH psi. DTHIEH U MNPONUICH —
NpoCTeiIle TMPEACTaBUTEIN QJIKEHOB: (PU3WYECKHEe U XHUMHUYECKHE CBOWCTBA
(peakuuu  TUAPUPOBAHUSA, TAJOTCHUPOBAHUS, TUAPATALMM,  OKUCJIEHUS U
MOJIMMEPHU3ALIIH ), TIOTYYEHUE U IPUMEHEHHUE.

Ankaauensl: Oyramuen-1,3 u wmetunOyramuen-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKUE CBOMCTBa (peakuusi mnonuMmepuszanuu). IlonmydeHue CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTHUYECKUM psif. AlleTUIIEH —
OPOCTEUIINI NMPEACTaBUTENb aJTKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE
CBOMCTBa (peakuuu THJIPUPOBAHUS, TaJOT€HUPOBAHUS, TUIpATALUU, TOPEHUS),
[I0JIyYE€HHE U IPUMEHEHHUE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuu rajoreHMpoBaHUsT M HUTPOBAHUS), MOJYyYEHUE M INPUMEHEHHE. 107yon:



cocmas, cmpoenue, usuueckue u Xumuyeckue ceoucmea (peakyuu 2aio2eHupo8aHus
U HUMPOBAHUsL), NoTyUeHue u npumeHnerue. TOKCUYHOCTb apeHOB. 'eHeTnueckas CBs3b
MEXAY yrIeBOAOPOJIAMH, IPUHAIICKALUMH K Pa3INYHbIM KJIACCAM.

IIpupoaHple HMCTOYHUKH yriaeBOAOpPOAOB. IIpuponHbIi ra3 M IOIyTHBIE
HepTsaHpie Ta3pl. Hedthb um e€ mpoucxoxnenue. CrocoObl mepepadoTku HeDTH:
MEPErOHKa, KPEKUHI (TEPMHYECKUH, KaTAIUTUYECKHid), muposm3. IIpoaykTsl
nepepaboTKu HEPTH, UX NPUMEHEHHE B IPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBbIi
yToJib U IPOAYKTHI €0 MEePEPabOTKHU.

OKCIEPUMEHTAIIBHBIE METOABl HW3Y4YEHUs BEIIECTB M MX IPEBpALICHUM:
O3HAaKOMJIEHUE C 00pa3liaMu MJIacTMAacc, KaydyKOB U pe3uHbl, Kojuiekuuu «HedpTe» u
«YTOnp», MOAEIUPOBAHUE MOJEKYJ YIVIEBOJAOPOAOB M TaJOTE€HOIPOU3BOIHBIX,
IPOBEJCHHUE NPAKTUUECKON PabOThl: MOJyUYEHUE ITUIICHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuérnble 3a1aum.

Brluucienus no ypaBHEHUI0 XUMUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIeCTBAa WJIM MPOJAYKTa pEaKUu [0 H3BECTHBIM Macce, 00bEMYy,
KOJIMYECTBY OJHOTO U3 UCXOIHBIX BELIECTB MM MPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamue oprannyeckue coeMHeHUs

[IpenenbHble OAHOATOMHBIE CIIUPTHL. METaHOJ U ATaHOI: CTPOCHUE, (PU3NUECKHE
Y XMMUYECKHUE CBOMCTBA (peakUuu C aKTUBHBIMU METAJJIaMH, TaJIOT€HOBOJOPOAAMH,
ropeHue), npuMeHeHrue. BoaopoaHbie CBsA3M MEXIy MOJEKYJIaMHu cupToB. [leficTBue
METaHOJIa ¥ HTAHOJIAa HAa OPraHU3M YEJIOBEKA.

MHoroaroMHbie CIUPTHI. DTUIEHIJIMKOJb U TJIMLEPUH: CTPOCHUE, (PU3HUECKHUE U
XUMHUYECKHUE CBOMCTBA (B3aMMOJAEHUCTBUE CO IIEJIOYHBIMU METAJUIAMU, KaueCTBEHHas
peakiys Ha MHOTOaTOMHbBIE CIUPTHI). JlelicTBre Ha opraHu3M denoBeka. [I[puMenenue
TJIMLEPUHA U ITHUJICHTIIUKOJIS.

@®eHod:  CTpOEHUE MOJEKYJbl, (U3NYECKUEe M XHUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ilpumenenue Gpenona.

Anbaerunibl U kemorwvl. QopManbIeru, aueTaibJAeru; CTpoeHue, pusndeckue u
XUMHUYECKUE CBOMCTBA (pEeaklMy OKHCIEHHUS U BOCCTAHOBJICHUS, Kaue€CTBEHHBIC
peakiMK), MOJIy4eHHE U PUMEHEHHUE.

OAHOOCHOBHBIE TpeebHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M yKCYyCHas
KHUCIIOTBI: CTPOEHHUE, (PU3MUYECKHEe W XMMHUYECKHWE CBOWCTBA (CBOMCTBa, OOIIME AJIs
KJIacca KUCJIOT, peakius 3Tepudukanum), nojiyueHue u npumeHenue. CreapuHoBas u
OJIEMHOBAsl KUCJIOTHl KaK IMPEICTAaBUTEIM BBICHIMX KapOOHOBBIX KHMCIOT. Mblla Kak
COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHE.

Cnoxxubie 3QHUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIpOIN3 CIOXKHBIX
s¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xxupos. buonoruueckas posp 5KUPOB.




VYrieBoabl: cocTaB, KiaccupUKams yriaeBoA0B (MOHO-, TH- W TOJIMCAXAPHIBI).
['moko3a — mpocTeinidi MOHOCaxapul: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
Gus3nyecKkue M XUMHUYECKHE CBoicTBa (B3amMojeiictBue ¢ ruapokcuaom memu(ll),
OKHCJICHHE aMMHA4YHBIM pacTBOpoM okcuja cepedpa(l), BoccraHoBieHue, OposkeHUE
TJIFOKO3b1), HAXOXKACHUE B TIPUPOJIC, MPUMEHEHHE, OMOIoTHYecKast poib. POTOCHHTES.
@pyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u memnonosa kKak npupojHblie moiaumepbl. CTpoeHue Kpaxmana u
HeuoNio3bl.  Puznyeckue UM XUMHYECKHE CBOMCTBAa Kpaxmana (TUIpOJU3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

OKCIepUMEHTAIbHBIE METOABl HW3Y4YEHHWS BEIIECTB HM HMX MPEBpaIicHU:
MPOBE/ICHUE, HAONIOMCHUE U ONHCAaHWUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KAUECTBEHHBIC PEAKIMU OJIHOATOMHBIX CIIMUPTOB (OKHCICHHE HTaHOJIa
okcugoMm wmeau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TIIMIIEPUHA C
ruapokcugom meau(ll)), ampaerugoB (OKHUCICHHME aMMHUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wMenu(ll), B3aumMojelcTBUE Kpaxmana C HOJIOM),
MIPOBE/ICHHE MPAKTHUECKOU PaObOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnebie 3a1aun.

Brruucnenus no ypaBHEHHI0 XUMHUYECKON peakiiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WJM TMPOAYKTa PEAKIMH 110 HM3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB MM MPOAYKTOB PEAKITHH ).

A3oTcozeprKalme OpraHu4ecKue COeTMHECHMUS.

AMMHOKHCIIOTHI KaK aM(pOTEepHbIE OpraHuyecKkue coeauHeHus. Duznueckue u
XUMUYECKME CBOMCTBA AaMUHOKUCIOT (Ha mMpuMepe TIWIKHA). buonorunueckoe
3HAYCHWE aMUHOKHCIIOT. [lenTumb.

benkun kak TIPUPOIHBIE BBICOKOMOJICKYJISIpHBIC coeanHeHHs. [lepBuuHas,
BTOpUYHAA W TPETUYHAS CTPYKTypa O€nKkoB. XWUMHUYECKHE CBOWCTBA OCIIKOB:
TUAPOJIN3, ICHATYPAIHs, KAYECTBEHHBIC PEAKIINK Ha OSJIKH.

DKCIEepUMCHTAIBHBIC METOABl HW3Y4YEHHUS BEIIECTB M WX IPEBpaICHUI:
HAOJIFOICHUE M OINMMCAaHWE JIEMOHCTPAIIMOHHBIX ONBITOB: JIeHATypamus OEKOB IpHU
HarpeBaHWM, IBETHBIC PEaKIIUU OCITKOB.

BroicokoMosieKkyJIsIpHbIE COeTMHEHUS

OcCHOBHBIE TIOHSTHS XHUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3AIMH, CPETHSIS MOJICKYJIsIpHas
macca. OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHUUA —
MOJIMMEPHU3AITUS ¥ TIOTUKOHICHCAITHS.

OKCNepUMEHTAIbHBIE METOABl HW3Y4YEHHUS BEIIECTB HW WX MPEBpaIieHUi:
O3HAaKOMJIEHHE ¢ OO0pa3liaMi TPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,
Kay4yKOB.



MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBA3EHM MPU U3yYEHUH OpraHn4yeckod xumuu B 10
KJIacCe€ OCYILECTBISIETCS Yepe3 MCIOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TAK W IOHATHUH, SIBISIOIIUXCS CUCTEMHBIMHM JUIS OTACIBHBIX NPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1iue ecTeCTBEHHO-HAY4YHBIC TOHSTHS: SBICHHE, HAY4YHBINH (haKT, THUIOTE3a,
3aKOH, TEOpHsl, AHAINW3, CUHTE3, KiIaccu(UKalMs, NEPUOAUYHOCTb, HaOJIIOJEHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJICIIMPOBAHHUE.

dusuka: Matepus, IHEPTUsL, Macca, aTOM, IEKTPOH, MOJIEKYJIa, DHEPIreTUYECKUI
YPOBEHb, BEIIECTBO, TEJIO, O00BEM, arperaTHOE COCTOSHHUE BEILECTBA, (DPU3MYECKHE
BEJINYMHBI U €IUHULIBI UX U3MEPEHUSL.

buonorust: knerka, opraHusMm, Ouocdepa, oOMEH BELIECTB B OpraHHU3ME,
(oTrocuHTE3, OWOJIOTMYECKHM aKTHUBHBIE BellecTBa (OENKH, YIIEBOIBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHbIE NOPOJABI, MOJIE3HBIE HMCKOMAEMbIE, TOIUIMBO,
pecCypchl.

TexHoyIorus: NUIIEBbIe MPOAYKTHI, OCHOBBI PAllMOHAJIIBHOIO MUTAHUSA, MOIOIIUE
CPEACTBA, JIEKAPCTBEHHBIE M  KOCMETHYECKME IIpenaparbl, MaTepUANIBl U3
HCKYCCTBEHHBIX M CHUHTETHYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMHUA

Teopernueckne 0CHOBbI XUMUM

XUMHUUYECKHUI 31eMeHT. AToM. Sipo aToma, U30TOMbI. DJIEKTPOHHAs 000JIOYKA.
DHepreTUUeCKUe YpOBHHU, TOAYPOBHH. ATOMHBIC OpOWTanu, S-, P-, d- 37IeMEHTHI.
Oco0eHHOCTH pacTpeieieHus] DJIEKTPOHOB IO OpOUTANISIM B aTroMax dJEMEHTOB
NEPBBIX YETHIPEX MEPUOO0B. DIEKTPOHHASI KOHPUTYpAIUs aTOMOB.

ITepnonnyeckuit 3axkoH u Ilepuoanueckas cucrema XMMUYECKUX HJIEMEHTOB /[l
N. MengaeneeBa. CBs3b NEPUOIUYECKOrO 3akoHa M Ilepuoguyeckoi CUCTEMBI
xumudeckux snemeHToB JI. WM. MennpeneeBa ¢ COBPEMEHHOM TEOPUEHW CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHsSI CBOWCTB XHMHUYECKHX JJIEMEHTOB U
o0pa3zyeMbIX UMHU MPOCTHIX U CIO0KHBIX BEIIECTB [0 IPyMIaM U NeprojaM. 3HaueHue
NEPUOANYECKOIO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenune BemiecTBa. XHMHYECKass CBs3b. BHABI XHUMHYECKOW  CBA3M
(koBajeHTHasi HENOJSpHAsT W MOJSApHAs, WOHHAs, METAJUIMYecKas). MeXaHu3Mbl
oOpa3oBaHMsI KOBAJIEHTHOM XHUMHUYECKOW CBsi3u  (OOMEHHBIA ¥ JOHOPHO-



aKkLenTopHblii). Bomopoanas cBsa3b. BaneHTHOCTb.  DJEKTPOOTPHULATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemiecTtBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH MOCTOSIHCTBA
COCTaBa BeEIIECTBA. THUIBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKHU.

[TonsiTne o aucnepcHbIx cucTeMax. VICTUHHBIE W KOJUIOMJHBIE PAacTBOPHI.
MaccoBast 10Jis BEIECTBA B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEIMHEHU. Howmenkiarypa
HEOPraHWYECKUX BEIIECTB. ['eHeThueckass CBA3b HEOPraHUYECKUX  BEILECTB,
MPUHAJICKAIUX K PA3JIUYHBIM KJIACCaM.

XuMuueckas peaxkuus. Knaccuduxanus XUMHUYECKUX peaKumit B
HEOPraHWUYECKOM M OPraHUYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB, 3aKOH
COXPaHEHHMs Y MPEBPALCHUS SHEPTUHU IIPU XUMUUYECKUX PEAKLIHIX.

CKopocTh peakiuu, €€ 3aBUCMMOCTh OT pPa3iduYHbIX (akTopoB. OOpatumble
peakunu. XUMHYECKOE€ paBHOBecue. DakTopbl, BIUSAIOIIKE HAa COCTOSHUE
xuMuueckoro paBHosecus. [Ipunnnn Jle [latense.

Onektponutuyeckas nuccormanus. CuiibHble W cliadble 3JeKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, ILIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

DKCNEPUMEHTAIbHBIE METOJbl M3YYEHHsS BEUIECTB M WX MPEBPAILCHUMN:
neMoHctpanus Tabmuiy «llepuonndeckas cucrema xuMmudeckux siemeHtoB . .
MenneneeBay, W3ydyeHUE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAONIONCHHE U
OMHCAaHUE JEMOHCTPAIMOHHBIX W JAaOOPATOPHBIX OMBITOB (Pa3jOKEHHE MEPOKCHUIIA
BOJIOPO/ia B MPUCYTCTBUU KATAIM3ATOPA, OMPEAECICHUE CPEIbl pAaCTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCATBHOTO HMHAMKATOPA, PEaKIMM HMOHHOTO OOMEHa), MpPOBEICHUE
MpaKTU4YECKON paboThl «BrusHue pa3audHbix (aKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKLm.

PacuéTnrblie 3amaun.

Pacuétel no ypaBHEHUSIM XMMUUYECKUX PEAKIUA, B TOM YUCJIE TEPMOXUMUYECKUE
pacu€Thl, pacu€Thl C UCIIOJIBL30BAHUEM MOHITHS «MACCOBAs IOJIS1 BEIIECTBAY.

Heoprannyeckasi xumust

Hemeramel. [lonoxxenne HemeramioB B Ilepruoandeckon cUCTEME XUMHYECKUX
anementoB JI. M. MenneneeBa M OCOOCHHOCTH CTpOCHHS aToMoB. Duznueckue
CBOMCTBa HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (Ha MpUMEpE KHUCIOPOJa, CEephl,
docdopa u yriaeponaa).

XUMHUYECKUE CBOWCTBA BAXKHEHIIMX HEMETAJJIOB (TajJOreHOB, CEpbl, a30Ta,
docdopa, yriaeponaa U KpeMHUS) U UX COSAMHEHUH (OKCHIIOB, KHCIOPOACOAEPIKAIINX
KHUCJIOT, BOJIOPOAHBIX COCIMHEHU ).



[IprMeHeHne BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Mertamnel. [lonoxenne mertaiuioB B llepmoamdeckoln cucreMe XUMHUYECKHUX
anemeHToB JI. M. MenneneeBa. OCOOEHHOCTH CTPOCHHSI SJIECKTPOHHBIX OOO0JIOYEK
aToMoB MeTayioB. OOmue @usnyeckue cpoiictBa MeTamioB. CIiaBbl METasUIOB.
DNEeKTPOXUMHYECKHUI psAJl HAPSHKEHUI METAILJIOB.

XUMHUYECKUE CBOWCTBA BaXXHEHIIMX METAUIOB (HATpUM, Kaiuii, KaJbLUMH,
MarHui, alfOMUHUH, LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHUH.

O6mue crnocoObl moiyyeHus MeTtaioB. [IpumeHeHue MerayuioB B OBITY U
TEXHUKE.

DKCIEpUMEHTAIBHBIE METOAbI U3YUYEHHUSI BEIIECTB U UX MPEBPALLCHUIN: N3YUCHUE
KOJUIeKUMM  «Metauibl W CIUIaBbD»,  OOpa3lloB  HEMETAUIOB,  PEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a7ady, HAOJIIOJEHHE W ONHCAaHUE JAEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (B3aUMOJEHCTBUE THIPOKCHIA AIOMUHHUSA C PAacTBOpPAMU
KHCJIOT U IIEJI0Yei, KaYECTBEHHBIE PEAKI[MU HA KATUOHBI METAJLIOB).

Pacuérnbie 3anaum.

Pacuérel maccel BemiecTBa WM OOBEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM 00BbEMY OJIHOTO U3 YUAaCTBYIOIIMX B PEAKLIUU BELLECTB, PaCUETHI
Macchl (00b€Ma, KOJTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITU OJTHO M3 BEIIECTB
MMEET IPUMECH.

XuMHUS U KU3Hb

Pones xumum B 0O0ECIEUEHHMHM SKOJIOTHYCCKOM, IHEPreTHYECKONW M IHILECBOM
0€30MacHOCTH, pa3BUTUM MeTUIMHBL. [loHSATHE O Hay4yHBIX METOAax IO3HAHMS
BEILECTB U XMMUYECKUX PEAKLUN.

[IpeacraBnenuss 00 OOMIMX HAyYHBIX MPUHIMIAX MPOMBIIUIEHHOTO MOJIYYEHUS
BAKHEUIIINX BEUIECTB.

YenoBek B MHUpE BELIECTB M MaTEPUAIOB. BAKHEHIIME CTPOUTEIIbHBIC
MaTepualbl, KOHCTPYKIHOHHBIE MAaTEPUAIbI, KPACKH, CTEKJIO, KEpAMUKa, MATEPHUAIIbI
JUTSI JIEKTPOHUKY, HAaHOMAaTEepHUaJIbl, OPraHnYeCKHe U MUHEpaIbHbIE YA0OPEHHUS.

XuMHUSL W 300pOBBE YEJIOBEKA: NpaBUJia HCHOJb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuja O€30MaCHOTO MCIOJIb30BaHUS IMpEnapaToB ObBITOBOM XMMHH B
[MOBCEIHEBHOM KU3HU.

MexxnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeIMETHBIX CBSI3€H MpPU M3YYEHUU OOIIEeH U HEOpPraHWYeCKOn
xumuu B 11 Kiacce oCylecTBISETCS Yepe3 UCIOIb30BAHUE KaK OOIUX €CTECTBEHHO-
HAYYHBIX TOHSTHM, TaK W MOHATHM, SBISIOIIMXCA CUCTEMHBIMH ISl OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.



OOmme ecTecCTBEHHO-HAYYHBIC TIOHSTHS: HAy4HbIH (DaKT, THMOTE3a, 3aKOH,
TeOpws, aHaiIW3, CHUHTE3, KiIacCuPUKanus, TMEPUOANIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICJIUPOBaHNE, U3MEPECHHUE, SBJICHHUE.

®du3uKa: maTepus, HEPrus, Macca, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOI, PaJMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUUECKU YpPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3MUYECKHE BEITUYMHBI M CAWHUIIBI HX
U3MEPEHUSI, CKOPOCTb.

buonorusi:  kjeTka, oOpraHu3M, OKocucTema, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepasibl, TOpHBIC MOPOJBI, IMOJE3HBIE HCKOINAEMbIC, TOILUIMBO,
pecypchl.

TexHomorusl: XUMHYECKash IPOMBIIIJIEHHOCTh, METAJLTypTUs, MTPOU3BOACTBO
CTPOUTENIbHBIX MaTE€pHaJOB, CEJILCKOXO3SWCTBEHHOE IPOM3BOACTBO, IHIIEBAs
MIPOMBIIICHHOCTb, (dbapmMarieBTHUECKAS MIPOMBIILJICHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKUX IpenapaTtoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUaJIOB,
AJIEKTPOHHAS MPOMBIIIIECHHOCTh, HAHOTEXHOJIOTHH.



[VNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110 XUMHNHU
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaer TpeOOBaHMS K  pe3ylbTaTaM OCBOCHUS
OOyJaronuMuUCs TPOrpaMM  CpeaHero oO0miero oOpa3oBaHus  (JIMUHOCTHBIM,
MeTanpeaIMETHBIM U TIpeaIMeTHbIM). HayduHo-MeToanueckoit OCHOBOM AJist pa3paboTKu
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS MPOTpamMM CpEAHEero oOImero o0pa3oBaHUs
ABJISIETCS] CUCTEMHO-EATEIbHOCTHBIN MTOAXO/.

B coOTBEeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YyIbTATOB OCBOCHHUS MpeaMeTa « XUMUsI» Ha YPOBHE CPEIHETO OOIIEro
00pa30BaHUsl BBIJICIEHBI CIAEAYIONINE COCTABISIOLIUE:

OCO3HaHUE OOYyYaIOIIUMUCS POCCUICKOM TIpa’kJaHCKOM MIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEEIICHUIO;

HaJINYUE MOTUBALMU K O0yUEHUIO;

L[EJICHANIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKJIECHUU JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUU;

TFOTOBHOCTh M CIHOCOOHOCTh OOy4aroluxcs pYyKOBOJCTBOBATHCS B CBOEHU
NESATEIBbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MPUCYIIMMHU IIEJIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJU4Khe MPaBOCO3HAHUS SKOJIOTMUECKOW KyJNbTYpPhl M CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS IpeAameTa «XHMHs» JOCTUTAIOTCA B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOW JEATEIbHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COLUOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH ILEHHOCTSIMU U
ujealaMi POCCUIMCKOr0 IpakJIaHCKOT0 OO0IIEeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMHU
M TpaBWIaMH T[OBEACHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM  CaMOIIO3HaHU,
CcaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUSI TMYHOCTH 00YYaIOLIUXCA.

JIM4HOCTHBIE  pe3yJIbTaTbl  OCBOEHUS  IpeaMeTa  «XHMHS»  OTpa)karoT
c(hOPMUPOBAHHOCTh OMNBITA TO3HABATEIBHOM M TMPAKTUYECKON AESATENBHOCTH
oOydJaronuxcsi Mo peajn3alu MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpaaaHCKOro BOCIMTAHUS .

OCO3HaHMUsl OOYyYarOUIMMHUCA CBOUX KOHCTUTYIIMOHHBIX MpPaB M OOS3aHHOCTEH,
YBaKEHHS K 3aKOHY U IPABOIOPSAKY;

NPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBWiIaX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW IEATEIBHOCTH MPU CO3JAHUM YYEOHBIX
MIPOCKTOB, PEIICHUU YYEOHBIX M TO3HABATEILHBIX 3a/1ay, BBHIMOJTHEHUU XHUMHYECKUX
AKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMaTh W MPUHHUMATh MOTHBBI, HAMEpPEHHMs], JIOTUKY U
apryYMEHTBI JIPYTUX MIPU aHATU3€ PA3IUYHBIX BUJIOB YUYEOHOU NESITEIHLHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHUA:

LHEHHOCTHOIO OTHOLIEHHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIHIO
OTEYECTBEHHOW XUMUH;

yBaXEHUSI K TMPOIECCY TBOpUECTBa B OOJACTH TEOPUM U TPAKTUYECKOTO
MPUMEHEHUSI XUMHUHU, OCO3HAHUS TOTrO, YTO JOCTHUKEHUS HAyKH €CTh pe3yJbTaT
JUIMTEIBHBIX ~ HAOMIOACHUW,  KPOMOTJUBBIX  AKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpEeca U MO3HABATEIbHBIX MOTHBOB B IMOJYYEHUH U MOCIEIYIOIIEM aHAIIN3E
nH(pOpMaIUU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBE/ICHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYallMM, CBA3AHHBIE C XUMUYECKUMH SIBICHUSIMH, U
IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYACh HA MOpPaJIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

FOTOBHOCTH OIIEHMBATh CBOE TOBEJEHHWE U TOCTYIKH CBOUX TOBApUILEH C
NO3UILIMI HPABCTBEHHBIX U IMPABOBBIX HOPM W OCO3HAHUE TMOCIEACTBUM ITHX
MOCTYTKOB;

4) gopmMupoBaHNs KYJbTYPbI 310POBbS:

MOHMMAaHUSI  IIEHHOCTeM  370poBOro M  Oe3omacHoro o0pasza  JKHU3HHU,
HEOOXOJAMMOCTH OTBETCTBEHHOIO OTHOILUEHUS K COOCTBEHHOMY (U3MUECKOMY U
MICUXWYECKOMY 37]0POBBIO;

coOmoieHus TMpaBwil 0Oe30macHOro oOpalieHus ¢ BellecTBaMH B OBITY,
ITOBCEIHEBHOM KU3HU U B TPYAOBOU JAEATEIBHOCTH;

MOHUMAHMS IIEHHOCTHU MPaBWJI UHAUBUYaTBHOTO U KOJIJIEKTUBHOTO 0€301MacHOTO
MOBEJICHUSI B CUTYAIUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHMS TOCTCACTBUN W HEMPUSATUS BPEAHBIX MPUBBIYCK (YHMOTpeOIeHUS
aJIKOr0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHHUKaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIeI0BATENbCKON
NeSATETLHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOW U IPYTUX BUAAX JACATEIHHOCTH;

YCTAHOBKM HAa aKTHUBHOE yYacTHE B PEIICHUM MPAKTHUUYECKUX 33/1a4 COLUAIBHOU
HaIpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY HM3YyYEHHIO Mpo(ecCHid pazIuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE ITPUMEHEHUS NTPEAMETHBIX 3HAHUM 110 XUMUHU;

YBaXXEHHUS K TPYLY, JIIOJAM TPpyAa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K  OCO3HAaHHOMY  BBIOOPY  HHJMBHUIYyQJIbHOW  TpPACKTOPUHU
oOpasoBanusi, Oyymie mpodeccuu u peain3auu COOCTBEHHBIX KU3HCHHBIX TUIAHOB
C YYETOM JMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEM K XHWMHH, HWHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JIOTrNYeCKOro BOCTIMTAHUS

HKOJIOTMYECKH L€JecO00pa3HOr0 OTHOIIEHUS K TPUPOJE, KaK HCTOYHUKY
CYILLIECTBOBAHMS KU3HU HAa 3EMIIE;

MOHUMaHUsl TJ00aJbHOIO XapakTepa »SKOJOTMYECKUX MpoOJeM, BIUSHUSA
DKOHOMMYECKHUX IIPOLIECCOB HA COCTOSIHUE IIPUPOIHON U COLIMAIIBHOU CpEbl;

OCO3HaHHUsI HEOOXOAMMOCTH HCIHOJIb30BaHUS JTOCTHKEHUN XUMHUU ISl PEILICHUS
BOIIPOCOB PallMOHAIBHOTO MIPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENPUATHS JEHUCTBUM, MMPUHOCAIINX BPEN OKPYKAKOMIEH NPUPOIHON
cpene, yMEHHUsT NPOrHO3UPOBAaTh HEOJArONPHUSATHBIE 3KOJIOTMYECKHE MOCIEACTBUSA
IPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HaJU4us Pa3BUTOIO HKOJOTMYECKOTO MBINUIEHUSA, DKOJOTHMYECKON KYJbTYpHI,
ONBITA JEATEIIBHOCTH JKOJIOTUYECKON HAIPABICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS
VMU B MMO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOM MPAKTHKE, CIIOCOOHOCTHU U
YMEHHUSI aKTUBHO MTPOTUBOCTOATH UACOIOTHH XeMopoouu;

7) HIEeHHOCTH HAYYHOI'0 MIO3HAHMSA

c(OPMUPOBAHHOCTH  MHPOBO33PEHMS, COOTBETCTBYIOUIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOILIECTBEHHON MPAKTUKH;

MOHUMAaHUs ClieUU(PUKN XMMUU KaK HAyKH, OCO3HAHMs €€ posid B pOPMUPOBAHUU
palOHAJIBHOIO HAYyYHOTO MBIIUICHUS, CO3JAaHUM LIEJIOCTHOTO MpEACTaBIeHUs 00
OKPY’KAIOLIEM MUPE KaK O €IMHCTBE MPUPOABI U YEIOBEKA, B IMO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHuU Ipo0JIeM COXpPAHEHUSI PUPOIHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0COO0I 3HAYMMOCTH XMUMHH JJI1 COBPEMEHHOW LIUBWIIN3AIUU: B
e€ T'YMaHHCTHUYECKOW HAINpaBJIEHHOCTH W BaXHOM pOJIM B CO3JaHUM HOBOM 0a3bl
MaTEpUaIbHOW KyJNbTYpPbI, PEHICHUH TJI00aJbHBIX NMPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA —  CBIPbEBOW, DHEPr€THUYECKOW, IMHIIEBOM M  3KOJOTHYECKOU
0e301acHOCTH, B Pa3BUTHUH MEAMUIIMHBI, 00ECIIEUEHUN YCIIOBUW YCHEIIHOrO Tpynaa U
AKOJIOTUYECKH KOM(POPTHOM KMU3HHU KAXAO0T0 YieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOU TPAMOTHOCTH: IIOHUMAHMS CYLIHOCTH METOJIOB ITO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCHOJb30BaTh MOIydaeMble
3HAHUA JUIsl aHAJIU3a U OOBSICHEHHSI SIBJICHUM OKPY’KaIOIIEro MUpa M MPOUCXOASIINX B



HEM W3MEHEHUU, YMEHHs JellaThb 0OOCHOBAHHBIC 3aKIIOYEHHS HA OCHOBE HAyUHBIX
(aKkTOB M UMEIOIIMXCSI TAHHBIX C LIEJIbI0 OTYYEHHUS TOCTOBEPHBIX BHIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS [ PEIICHUs
po0sieM B peasibHbIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U UCCIEA0BATENIbCKON 1EATEbHOCTH;

TOTOBHOCTHU W CIHOCOOHOCTH K  HENpPEphIBHOMY  00pa3oBaHUI0 U
caM0o0o0Opa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HaHMA 1O XHUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSIM TpyJa B pa3MyHbIX cepax MNpodeccHoHaTbHON
NEeSATENBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeamMeTHble pe3yabTaThl OCBOCHHUS Yy4eOHOro mpeamera «XUMHS» Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HAYUMBIE IS dbopMupOBaHUS MHPOBO33PCHHUS O0yJaroITIXCsI
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIleHayYHbIe TMOHSATHSA, OTpaXKalollue
[EJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U cHnenuduKy METOJ0B IO3HAHUA,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIECTBO, DHEPIHs, SBIICHUE,
MpoIIecC, CUCTeMa, HAay4HBIA (HaKT, TMPHHINI, THIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEAOBaHNE, HAOIIOCHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPyTHE);

yHUBEpCaAJIbHbIC Y4YeOHbIC JeWCTBHsS (TO3HABATEIbHBIE, KOMMYHUKATUBHbBIC,
pEryJsTUBHBIE), obecnieunBaronue GopMupoBanue GyHKIIMOHATHHOM TPAMOTHOCTH U
COIMATBHON KOMITETCHIIUH 00YyJaroIuXcs;

CIIOCOOHOCTh OOYYAIOUIUXCSl MCIOJIb30BaTh OCBOCHHBIE MEXIUCIUILIMHAPHEIE,
MHPOBO33pEHUYECKUEC 3HAHUS ¥ YHUBEPCAIbHBIC YICOHbBIE NEHCTBUS B MIO3HABATEIIHHON
U COIMAIIBHOW MPAKTHKE.

MeramnpeaMeTHbie  pe3yJdbTaThl  OTPAKAIOT  OBJIAJCHHE  YHHBEPCAIBHBIMU
y4eOHBIMU TI03HABATEILHBIMU, KOMMYHHKATUBHBIMU U PETYJISTHUBHBIMH JICHCTBUSIMHU.

OBJajieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH JeHCTBHSIMMU:

1) 6a30Bble JIOrHYecKUe AeHCTBHUS:

CaMOCTOSTENLHO (POPMYIHPOBATh U AKTyaIM3UPOBATh MPOOJIEMYy, BCECTOPOHHE
e€ paccMaTpUBaTh;

OTpeNeNaTh TIeIu JCATEIBHOCTH, 3aJaBas IapaMeTpbl W KPUTEPHH HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTH C TOCTABICHHBIMU LIETISIMU;

WCIIOJIB30BaTh TPU OCBOCHUM 3HAHUW NPHEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTePHBbIE MPU3HAKK TIOHSATHH W YCTAaHABIWBATH WX B3aWMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOLIME TMOHATUS JUIsl OOBSICHEHUS OTAENbHBIX (PAKTOB U
SIBJICHUU



BBIOMPATh OCHOBAHUS M KPUTEPUHU JJI KIIacCU(PHUKAIIMN BEUIECTB U XUMHUIECKHUX
peaKkuui;

YCTaHABIIMBaTh  NPUYMHHO-CIEACTBEHHBIC  CBSI3M  MEKIY  HM3y4acMbIMHU
SABJICHUSMU;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHIYKTUBHBIC, I€TYKTUBHBIE, IO aHAJIOTUH ),
BBISBJISIT 3aKOHOMEPHOCTH U TPOTHUBOPEUUS B paccMaTpUBACMbIX SIBJICHUSX,
(GOopMyIHpPOBATH BHIBOJIBI U 3aKITIOUYEHUS;

NPUMEHSTh B MPOLECCE NMO3HAHMS, HCIOJIb3yEMbIE B XUMHUHU CUMBOJIAYECKUE
(3HaKOBBIC) MOJIETH, MPEOoOPA30BHIBATH MOJCIbHBIC MPEJCTABICHUS — XUMUYECKUN
3HaK (CHUMBOJI) PJIEMEHTA, XUuMUueckas (popMyra, ypaBHEHUE XUMUUYECKOW peakiuu —
NPy pEHICHWH YYEOHBIX TIMO3HABATENIbHBIX W TMPAKTUYECKUX 3a7ad, HPUMEHATH
Ha3BaHHbIC MOJEIbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX IPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKIUN.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiCTBUSA:

BJIaJICTh OCHOBaMHU METOJIOB HAYYHOT'O IIO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKuui;

dbopMyIMpOBaTH LU U 3a/la4d UCCIIEIOBAaHUS, UCTIOIb30BaTh IMOCTABIECHHBIC U
CaMOCTOSTENbHO c(hOPMYyIHPOBAHHBIE BOMIPOCH! B KAU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JJ1s1 (GOPMUPOBAHUS TUIOTE3bI IO MTPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKIICHUMU;

BIAJETh HABBIKAMM  CAaMOCTOSITEJIbHOTO  IUIAHUPOBAHUSI U MPOBEICHUS
YUYEHMUYECKHX DJKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHsI HAONIONATh 3a XOJIOM
mpolecca, CaMOCTOSITENIbHO TMPOTHO3UPOBATH €ro  pe3ysbrar, (opMyIupoBaTh
0000IIIeHNsT U BBIBOJIBI OTHOCHUTEJIBHO JTOCTOBEPHOCTH PE3YJIHTATOB HCCIEIOBAHUSI,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOM  HWCCIENOBATENLCKOM W TPOSKTHOU
NESATETLHOCTH, TPOSBIISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB pEIICHUs TMPAKTUYECKUX 3a7ad, MNPUMEHCHUIO Pa3JIMYHbIX METOJ/OB
MTO3HAHUSL.

3) paboTa ¢ uHpopmaumeii:

OPUEHTHUPOBATHLCS B PA3TUYHBIX UCTOYHHKAX MH(pOpMaIuy (HayqHO-TIOMYJIIpHAs
JUTEpaTypa XMMUYECKOTO COJIEpKAHUs, CIIPaBOUYHbIe mocobusi, pecypchl MHTEpHETA),
aHaJIM3UpoOBaTh MHGOPMALMIO PA3IUYHBIX BHJIOB U (QopM mpeacTaBiIeHUS,
KPUTHYECKHU OLIEHUBATh €€ JOCTOBEPHOCTh U HETPOTHUBOPEUYUBOCTD;

dbopMynHpoOBaTh 3ampPOCHl U TPUMEHSATH PA3JTUYHBIE METOJbI MPU TIOWCKE |
orbope wHpOpMAIMKH, HEOOXOAUMON IS  BBINOJTHEHUS  y4eOHBIX  3a7ad
OIIPEAEIEHHOIO TUIIA,



mpuoOpeTaTh  OMBIT  HCIOJL30BaHHMS  WH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA W PA3TNIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUpATh ONTHUMAIbHYIO (OpMY MpeacTaBiIeHUs: HHDOpMaIun
(cxemsl, rpaduKy, JUArpamMMBbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

WCIIOJIh30BaTh HAYYHBIA SI3bIK B KAYECTBE CPEJCTBA MPU pabOTe ¢ XUMUUYECKOU
nH(pOopMaIen: TPUMEHITh MEKIIPEAMETHBIC ((PU3NUECKHEe U MaTeMaTHIECKUE) 3HAKU
U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJITHOCTH.

OBJajieHHe YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JI€CTBUSIMU:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl B XOJA€ Juanora W/Wid
JTUCKYCCHUH, BBICKA3bIBATh UJECH, (POPMYIHUPOBATH CBOM MPEIJIONKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MIPEJIOKEHHOM 3a/1a4K;

BBICTYNaTh C TIPE3CHTAIMECH pPE3YJIbTaTOB IIO3HABATEIBHONW JCATEIHHOCTH,
MOJTYYCHHBIX CaMOCTOSITEIPHO HWJIM COBMECTHO CO CBEPCTHHKAMH IPH BBITIOJIHCHUN
XUMUYECKOTO OSKCIEPUMEHTa, MPAKTHYECKOW pPabOThI 1O WMCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, pealn3alid y4eOHOro MpoeKkTa U (GOpMyJIHPOBATH BBIBOJBI 11O
pe3ynbTaTaMm TMPOBEACHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TO3HIIMK B XOJE
00Cy>XeHust 1 0OMEHa MHEHUSIMU.

OBJ1ajieHHe YHHBEPCAJbLHBIMH PeryJIsiTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO IUIAHUPOBaTh M OCYIIECTBISITH CBOK  TO3HABATEIHHYIO
NeSTeILHOCTh, OMpenessis e€ Iend W 3aJa4yd, KOHTPOJUpOBaTh M IO Mepe
HEOOXOUMOCTH  KOPPEKTHUPOBATH  MpEJJiaraeMblii  alTOPUTM  JEUCTBUM  TNpuU
BBITIOJTHEHUM Y4YEOHBIX U HCCIENOBATEIbCKUX 3a7ad, BbIOMpAaTh Haubosiee
3 PeKTUBHBIN CIOCOO UX pPElIeHUs C YYETOM MOJYYEHUs] HOBBIX 3HAHHUI O BEIIECTBAX
1 XUMUYECKUX PEaAKITUSIX;

OCYIIIECTBJISITh CAMOKOHTPOJb CBOEH JCATEIHHOCTH HAa OCHOBE CaMOaHaIM3a U
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIIACC

[IpeameTHbIE pe3yNbTaThl OCBOCHUS Kypca «Oprannyeckasi XuMush» OTPaXKaroT:

COPMUPOBAHHOCTh  MPEACTABIEHUH O  XUMHUYECKOM  COCTaBIISIIOIIEH
€CTECTBEHHO-HAYYHOI KapTUHBI MUPA, POJIM XUMHUU B ITO3HAHUU SIBJIEHUH MPUPOJIbI, B
(GopMUPOBaHMM MBIINUICHUSI H  KyJAbTYpPhl JHYHOCTH, €€ (yHKIMOHAIBHOM



IPaMOTHOCTH, HEOOXOAMMOW IS PEUICHHs] MPAaKTHUYECKUX 3aJad M IKOJIOTUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBbIO M IPUPOJIHOM CPEJIE;

BJIAJICHUE CUCTEMOW  XMMHUYECKMX  3HAHWH, KOTOpast BKJIFOYAET:
OCHOBOIIOJIAraloIIUe MOHATUS (XMMUYECKUM 3JIEMEHT, aTOM, 3JEKTPOHHAsi 000JI0UKa
aToMa, MOJIEKYJIa, BaJEHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, XWMHUYECKAsl CBS3b,
CTpyKTypHasi Qopmyna (pa3BEépHyTas M COKpaméHHas), MOJb, MOJIApHAs Macca,
MOJISIPHBI  00BEM, YrIAEpOIHbIN cKeneT, (GYHKUUOHAIbHAS TpYIIa, paauka,
U30MEpHs], U30MEPbI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJAOPOABI, KUCIOPOA U
a30TCOJEpXKAIIME  COCNMHEHMS, MOHOMEp, MOJUMEp, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCMHEHHUA); TEOPUM U 3aKOHBI (TE€OpUsl CTPOEHUs
opranuueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN S3BIK XUMHHU; MUPOBO33PEHUYECKUE 3HAHUSA,
JeXallre B OCHOBE IIOHUMAHHUs MPUYMHHOCTH U CUCTEMHOCTH XMMUYECKHX SIBJICHUH,
(hakTONOTMYECKHE CBEACHUS O CBOWCTBAaX, COCTaBe, MOJYYEHHMH M 0€30MaCHOM
WCIIOJIb30BAaHUM BAXXKHEHIIMX OPraHUYECKUMX BEHIECTB B OBITY M MPAaKTHUYECKOU
NEATEIIBHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEpHble MPU3HAKA IOHATHUH,
YCTAaHABJIMBATh HMX B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOUIUE IIOHATUSA IIPU
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALICHUI OPraHUYECKUX COCAMHEHUI;

c()OPMUPOBAHHOCTh YMEHHUI MCIOJb30BaTh XHWMHUYECKYIO CHMBOJIUKY JJISI
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIi€HHON) Gopmyn
OpraHUYECKUX BEUIECTB U YPABHEHUN XMMHYECKUX PEAKLUI, U3rOTABINBATH MOJEIN
MOJIEKYJl OpPraHMYECKMX BEIIECTB JUI1 WUIIOCTPAUMU HMX XHMHYECKOro U
MIPOCTPAHCTBEHHOI'O CTPOCHUS;

c()OPMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH NPHUHAMJIEKHOCTh HN3YUECHHBIX
OpPraHUYECKUX BEIIECTB M0 UX COCTaBY M CTPOCHUIO K OMPEACIEHHOMY KIIacCy/TpyIine
COCIMHEHH  (YIJI€eBOAOPOIBI, KHUCJIOPOJX M  a30TCOAEP)KAIIME COEIUHEHHS,
BBICOKOMOJICKYJISIDHBIE COEIMHEHHMSI), JaBaTh MM Ha3BaHUA IO CHUCTEMATHYECKOU
nomenknarype (IUPAC), a Takxe NMpUBOIUTH TPUBHUAIBHBIE HA3BaHUS OTIEIbHBIX
OpraHUYeCKUX BEIIEeCTB (ITWJIEH, MPOMWIEH, alleTHIICH, 3TUJICHTJIUKOIb, TIMIEPUH,
(deHon, Qopmanbaerun, aneTaablerujl, MypaBbHHas KHCJIOTa, YKCyCHas KHUCIOTa,
OJIEMHOBAsl KHUCJIOTa, CTEapUHOBas KHUCIOTa, TIIOKO3a, (pyKTo3a, Kpaxmall,
LEJUII0JI032, TJIUIIHH);

c(OPMUPOBAHHOCTh YMEHHSI ONpPENENsATh BHUAbI XHUMHYECKOM CBSI3U B
OpraHUYECKUX COETUHEHUSAX (OJUHAPHBIE U KPATHBIE);

chOPMUPOBAHHOCTh YMEHHUS TMPUMEHSTh TOJIOKEHHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. bytnepoBa aisi 0OBSICHEHHS 3aBHCHUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHHUI XapaKTEPU30BaTh COCTAB, CTPOCHHUE, PUZNUECKUE U
XUMUYECKUE  CBOMCTBA  TUIMYHBIX  MPEICTABUTENEH  Pa3IMYHBIX  KJIACCOB
OpraHUYecKUX BEUIeCTB (METaH, 3TaH, TWIEH, MPOMWIEH, alueTuieH, OyraaueH-1,3,
MeTunoyTaaueH-1,3, 6eH301, METaHOJ, 3TAHOJ, STUJICHTIIUKOIb, TIUIEPUH, (EHOI,
aneTanbAerull, MypaBbUHAs W YKCYCHAs KHUCJOTHI, TJIFOKO3a, Kpaxmal, LEJUII0JI03a,
AMUHOYKCYCHAsl KHCJIOTa), WJUIFOCTPUPOBATh TE€HETUYECKYIO CBS3b MEXIy HUMU
YpaBHEHUSIMU  COOTBETCTBYIOIIMX XHMHYECKHUX PpEAKIUl ¢ HCIOIb30BaHUEM
CTPYKTYPHBIX (hOPMYIT;

c(OPMUPOBAHHOCTh YMEHMSI XapaKTEpU30BaTh MCTOUYHUKH YTJIEBOIOPOAHOIO
ChIpbs (HE(Th, NPUPOAHBINA Ta3, Yrojib), CIOCOOBI UX MEPEPadOTKH U MPAKTUUECKOE
MIPUMEHEHUE TPOYKTOB NEPEepadOTKH;

COPMUPOBAHHOCTh yYMEHMHA NPOBOAUTH BBIUMCICHHUS IO XUMHYECKUM
ypaBHEHUSIM (Macchl, 0ObEMA, KOJIMYECTBA HCXOJHOTO BEUIECTBA WJIM IHPOAYKTa
peaklMK MO MU3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OAHOTO M3 MCXOAHBIX BEIIECTB
WJIM TPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHUN BJIAJACTh CUCTEMOU 3HaAHUN 00 OCHOBHBIX METOAAX
HAy4YHOI'O MO3HAHUS, UCIIOJIb3YEMBIX B XUMUH IIPU U3YYEHUH BEIIECTB U XUMHUYECKHUX
ABJICHUN (HaOJIOeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE), HUCIIOJIb30BAThH
CUCTEMHbIE XUMUYECKHE 3HAHUS JJI1 MPUHATUS PEIICHUA B KOHKPETHBIX JKU3HEHHBIX
CUTYaIIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OPMUPOBAHHOCTh YMEHHUI COOJIIO/IaTh MpaBUiia IMOJIb30BAHUS XUMHUYECKOU
NOoCyJI0OM ¥ J1TabopaTOpHBIM OOOpYJOBaHUEM, a TaKXe TpaBWiIa OOpallleHus C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUHUSMHU [0 BBINOJHEHHUIO J1a0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBIIOJHATh XHUMHYECKUH
AKCIIEPUMEHT (MPEBpAIEHUsI OPraHUYECKUX BEIIECTB MPU HATPEBAaHUU, MOJYyYECHHE
STUJIEHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKLIUU OPraHMYECKUX BEIECTB,
JeHaTypauus OeJIKOB PU HarpeBaHWU, IBETHBIE PEAKIIMU OEIKOB) B COOTBETCTBUU C
paBUJIaMH TEXHUKH 0€30MaCHOCTH MPHU OOpAlIEHUH C BEIECTBAMU U JIaDOPATOPHBIM
000pyI0BaHUEM, MPEJCTABIATh PE3YJIbTaThl XMMHUYECKOTO 3KCIEpUMEHTa B (popme
3aMyCH YPAaBHEHUH COOTBETCTBYIOIIMX peaklUuil U (opMyIupOBaTh BHIBOJIBI HA OCHOBE
3TUX PE3yJIbTATOB;

c()OPMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  aHAIM3UPOBATh XHUMHUYECKYIO
uH(poOpMaIMIO, TIOJyYaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpeicTBa MaccOBOM
uHpopmanuu, IHTepHET U apyrux);

c(hOpMHPOBAHHOCTH YMEHUM cobmo1aTh npaBuiia HKOJIOTHYECKHU
1[eJ1eCO00Pa3HOro MOBEICHUS B OBITY M TPYAOBOM JEATEIbHOCTH B LIENSAX COXPAHEHUS
CBOEr0 3J0POBbS M OKpYXalollled MPUPOIHON Cpebl, OCO3HABATh OMACHOCTh



BO3JCHCTBHSI HA KUBBIE OPraHU3MBbI ONPEIEIEHHBIX OPTaHUYECKUX BEIIECTB, TIOHUMAs
cmbicn mokazarens [IJIK, moscHATe Ha mpuMepax CcHocoObl YMEHBIICHHUS U
[IPEIOTBPAIICHNS UX BPEJHOTO BO3JAEHCTBUS Ha OPTraHU3M YEJIOBEKA;

Ui OOY4YaroIIMXCSl C OrPAaHMYEHHBIMM BO3MOXHOCTSMU 3/I0pPOBBS: yYMEHHE
OPUMEHATh 3HAaHHA OO0 OCHOBHBIX [OCTYMHBIX METOJax IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

IUIS CJIETIBIX U CJIA0OBHUIALIMX O0YYarOUIMXCs: YMEHUE UCIIONIb30BaTh pelibe(pHO-
TOUEUHYIO cucteMy o0o3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyit.

11 KUIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUS Kypca «OOIasi 1 HEOPraHUYECKasT XUMUSD)
OTpaXKaroT:

chOpPMHUPOBAHHOCTh  MPEJACTABICHUH: O  XHMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPaA, POJIY XUMHUHU B TTIO3HAHUU SIBJICHUN IIPUPO/IbI, B
bopMUPOBAHUM  MBIIUICHUS H  KYJIbTYpPbl JIMYHOCTH, €€ (PYHKIHOHAIBHOM
rPaMOTHOCTH, HEOOXOIUMOW MJIs PEHICHUs NPaKTUYECKUX 3a7ad U DKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBbIO U MIPUPOJIHOU CpEIE;

BJIaJICHUC CHUCTEMOH XUMHUYECKHX 3HaHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATalONINEe TMOHATUSA (XUMHUYECKUH DJIEMEHT, aroMm, u3orom, S-, P-, d-
AJIEKTPOHHBIE OpOWTad aTOMOB, HWOH, MOJIEKYJIa, MOJb, MOJISPHBIA O0BEM,
BAJICHTHOCTh, JJIEKTPOOTPULIATEIBLHOCTb, CTEIEHb OKHUCICHHS, XMMHUYECKas CBA3b
(koBaJIeHTHasi, MOHHAs, METAJJIMYecKasi, BOJOPOJHAs), KpUCTAUIMUECKas PpEeIIETKa,
TUNBl  XUMUYECKHX  PEAKIUi,  PACTBOpP,  DJICKTPOJHUTHI,  HEDJICKTPOJIHUTHI,
DJICKTPOJIUTUYECKAS ~ JUCCOIMAIMS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peakIuu, XUMHUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKOW NUCCOLMAILNK, nepuoanueckui 3akoH . M. Menneneesa, 3aKoH
COXpPaHEHUsS MACChl BEIIECTB, 3aKOH COXPAHEHUS W TMPEBPAILCHUS SHEPTUM MPHU
XUMHYECKUX  PEaKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM  S3BIK  XUMHUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE ITOHMMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XHUMMUECKUX SIBJICHUM, (HaKTOJIOTHYECKHE CBEACHUS O CBOWMCTBAX,
COCTaBe, MOJY4YeHUHU U O€30MacCHOM HCMOJb30BAHUM BaKHEUIIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYCCKOMN NESITEIHHOCTH YEIIOBEKA,

c(hOPMHUPOBAHHOCTh YMEHHUI BBISBISATh XapaKTEPHBIC MPHU3HAKK TMOHATHA,
yCTaHABJIMBAaTh KX B3aUMOCBSI3b, HCIOJIB30BAaTh COOTBETCTBYIOLIUE TMOHSTHUS TPHU
ONMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALICHUII;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUUYECKYI) CHUMBOJMKY JUIS
coctaBieHust  GOpMynT  BEIIECTB W ypPaBHCHWM  XUMHYECKUX  PEaKIIHid,



cuctemarnueckyto Homenknarypy (IUPAC) u TpuBHanmbHBIE Ha3BaHHS OTICIBbHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbIN ra3, yrieKHCIbIi ra3, aMMHAaK, Talli€Has U3BECTbh,
HeraiméHas U3BeCTb, TUThEBAS COJa, MUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUUN OMPENEATh BaJCHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX AIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTaBa, BUJI XUMHYECKOW CBSI3U
(koBaneHTHasi, WOHHAs, METAJUIMYECKasi, BOJAOPOJIHAsA) B COCAUHEHUSX, THII
KPUCTAJUINYECKOW PEMIETKM KOHKPETHOTO BeIllecTBa (aToMHas, MOJEKYJIIpHasi,
MOHHAs, METaJIMYECKasi), XapakTep Cpelbl B BOJHBIX PAacTBOpPaX HEOPTaHMUYECKHX
COCJMHECHUI;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTAHABIMBATH MPUHAIJICKHOCTh HEOPTaHUYECKUX
BEILIECTB 0 MX COCTaBY K OINpPEACIEHHOMY KJIAcCy/Tpyline COEAUHEHUH (MpOCThIe
BEIIECTBA — METAJIbl U HEMETaJlIbl, OKCHJbI, OCHOBAHMs, KUCIOTHI, aM(OTEpHbIE
TUAPOKCUJIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MepuoANYecKoro 3akona [{. U.
MenpneneeBa U JE€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBbHYIO WU
MPOTHOCTUYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh AJIEKTPOHHOE CTPOECHUE aTOMOB
XUMUYECKUX 3ieMeHTOB |—4 mnepuonoB Ilepmonnueckold CHUCTEMBI XMMHYECKHX
anementoB JI. W. MenzaeneeBa, WCHONb3ys TMOHIATHA «S-, P-, 0-3JI€KTPOHHBIC
opOuTaNM», «IHEPreTUYECKUE YpPOBHMU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKHMX D3JIEMEHTOB M HMX COEJUHEHUH IO IEpUOJaM M TIpyIIaM
[leprnoandeckoi cucTeMbl XUuMUYECKUX 35ieMeHTOB [[. 1. Menneneena;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE
CBOMCTBa HEOPraHMYECKMX  BEIIECTB  PA3IUYHBIX  KJIACCOB,  MOATBEPXKIATh
CYILLIECTBOBAHME T'E€HETUYECKON CBS3M MEXKIYy HEOPraHWYeCKHMMH BEIleCTBAaMHU C
MTOMOILBIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUI;

c(OPMUPOBAHHOCTh YMEHHUSl KIACCU(PUIMPOBATh XMMHUYECKHUE PEAKIUH IO
pazIMYHBIM TpU3HaKaM (YHCIy M COCTaBy pEarupyrouux BEHIECTB, TEMIOBOMY
addekTy peakuuu, WU3MEHEHUIO CTENeHEW OKHUCIEHUS JJIEMEHTOB, OOpPaTUMOCTH
peaKkiMM, YYaCTUIO KaTaanu3aTropa);

c(OpMUPOBAHHOCTh YMEHUH COCTABISATh YPABHEHUS PEaKUil pa3InYHbIX THUIIOB,
MOJIHBIE U COKpAIIEHHbIE YpaBHEHUS PEAKIM MOHHOTO OOMEHa, YUUThIBasl yCIIOBUS,
IPU KOTOPBIX 3TH PEAKIIUU UAYT A0 KOHLA;

c(OPMUPOBAHHOCTh ~ YMEHUW  MPOBOJUTH  pPEAKIUH,  MOATBEPNKAAOLIUE
KAUEeCTBEHHBII COCTAaB pA3JIMYHBIX HEOPraHUYECKUX BEUIECTB, pPAaCIO3HABATH
ONBITHBIM IyTEM HWOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKHX
BEILECTB;



chOpPMUPOBAHHOCTh ~ YMEHHMM  PACKpbIBATh  CYIIHOCTh  OKUCIHTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKIMA TOCPEACTBOM COCTABJICHUS DJIEKTPOHHOTO OanaHca
ATUX PEaAKIUM;

c(hOPMHUPOBAHHOCTh YMEHUU OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH
peaKkiuu OT Pa3IMYHBIX (AKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOTO PaBHOBECHUS B
3aBUCHMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [latense);

c(hOPMUPOBAHHOCTh ~YMEHUW  XapaKTepU30BaTh XMMHUYECKHE  IPOIIECCHI,
JIeXkalye B OCHOBE MPOMBIIUIEHHOTO MOJYyYE€HUS! CEPHOM KUCIOThI, aMMHUAKa, & TAKKE
c(hOpPMHUPOBAHHOCTh  MPEJACTAaBIEHUH 00 OOMMX HAYYHBIX MOPUHIMIAX U
AKOJIOTUYECKUX MPOOJIEMaX XUMMUYECKOTO IIPOU3BO/ICTBA;

c()OPMHUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIUHUCIEHUS C HCIOJb30BAHUEM
MOHSTHUSL «MAaccoBasi JI0JI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B MpU
XUMUYECKUX PpEeaKIMsIX, MacChl BEHIECTBA WIM 00bEMa Ta30B IO HU3BECTHOMY
KOJIMYECTBY BELIECTBA, MAacce WM OOBEMY OJHOTO W3 YYACTBYIOIIHMX B PEAKIHH
BEILIECTB, TEIUIOBOro 3¢ (deKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPAILICHHS U COXPAHEHHSI SHEPTHH;

c(hOpPMHUPOBAHHOCTh YMEHHI COOMIOJATh MpaBWIa MOJb30BAHUS XUMHUYECKOM
nocyJ0M # JlabopaTOpHBIM OOOpYyJOBaHUEM, a TakKe TmpaBuia oOpalieHus ¢
BELIECTBAMU B COOTBETCTBMU C HMHCTPYKLUMSIMHU IO BBIIOJHEHHUIO J1a0OpaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBIIOJHATH XHUMHYECKUH
AKCIIEPUMEHT (pa3jioKeHUEe TEPOKCHAa BOJOPOAAa B MPUCYTCTBUHM KaTalu3aTopa,
ONpENETIEHUE CPENBl PACTBOPOB BEIIECTB C IMOMOIIBK YHUBEPCAIBHOIO MHAMKATOPA,
BJIMSIHUE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKON peakluu, peakiui HOHHOTO
oOMEHa, KauyeCTBEHHbIE pEaKIUU Ha cylbdaT-, KapOOHAT- W XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTANbHBIX 3ajau Mo TemMaM «MeTamib» u
«HemeTamnel») B COOTBETCTBUY C MPABUJIAMU TEXHUKH 0€30MTaCHOCTH TPU 00paIlieHun
C BELIECTBAMH M JIaDOPATOPHBIM OOOPYIOBAHHMEM, MPEACTABIATh PE3YJbTAThI
XUMHUYECKOTO IKCIIEPUMEHTA B (pOpMeE 3arnicH ypaBHEHUN COOTBETCTBYIOIIMX PEAKLIUN
1 (GOpMYIMPOBATH BHIBOJbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIU3UPOBATh  XUMHUYECKYIO
uHopMaIMio, TOJY4aeMyld H3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
KOMMYHUKaIUK, MHTEpHET U Apyrux);

c(hOpMHPOBAHHOCTh YMEHHUM coOmo1aTh IpaBuiia DKOJIOTHYECKHU
1e1eco00pa3HOro MOBEICHUS B OBITY U TPYAOBOM JNEATEIBHOCTH B LIETSAX COXPAHEHUS
CBOEr0 3J0pPOBbS M OKpYXalolleld MPUPOIHOM Cpeabl, OCO3HAaBATh OMNACHOCTH
BO3/ICICTBUSI HA JKHUBBIE OPraHU3Mbl OMPEACIEHHBIX BEIIECTB, MOHUMAs CMBICI



nokazarens [1JIK, mosicHATh Ha mpuMepax CrocoObl YMEHBIICHHS U MPEJ0TBPAIICHUS
MX BPEIHOTO BO3JACHCTBHS HA OPTraHNU3M YEJIOBEKA,

Ui OOYy4YaroIIMXCSl C OrPAHMYEHHBIMM BO3MOXHOCTSMU 3JI0POBBS: YMEHHE
OPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYNHBIX METOJAX ITO3HAHUS BEILECTB MU
XUMHYECKUX SIBJICHUN;

JJISL CIIETIBIX U CIA00BUASIIUX 00Y4aIOLUXCs: YMEHHE HCIIO0NIb30BaTh pebehHO-
TOUEUHYIO cucteMy o0o3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmyecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoTbI
pecypchbl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmer oprannyeckoit xumun. Teopus
bet P P bubnunoreka LIOK
1.1 CTPOCHUS OPTaHMUECKUX COSAMHEHUH A. 3 0 0
https://myschool.edu.ru/
M. bytieposa
Hroro no paszneny 3
Pa3nea 2. Yraesogopoasnl
bu6nunorexa LIOK
2.1 I1 — 2
penenbHBIC YTICBOIOPOIBl — AIKAHBI 0 0 https://myschool.edu.ru/
HemnpenenbHbie yrieBoaopoIbl: alKeHbl, bubnnorexa [JOK
2.2 6 0 1
aJIKaIUCHBI, aJJKUHBI https://myschool.edu.ru/
bu6nunorexa LIOK
2. A 2
3 POMATHICCKHE YITICBONOPOIBI 0 0 https://myschool.edu.ru/
94 [IprpoaHbIE HICTOYHHUKH YTIIEBOAOPOOB 3 1 0 bubmuoreka [JOK
' U X TiepepaboTKa https://myschool.edu.ru/
Hroro no paszneny 13
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHU st
3.1 Crnuptel. @enon 3 0 0 bromorexa LIOK

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

3. Anbneruasl. KapOoHOBBIE KHCIIOTHI. 7 bubnmnoreka HOK
Crnoxubie 3¢upsl https://myschool.edu.ru/
3.3 YTIeBOTE! 3 ]t?tlfrﬁ)ssj?/y/lr%f/ziﬁogl.oe{j{u.ru/
Hroro mo pazaeny 13
Pasnen 4. A3oTcoaep:kamye opraHudeckue coeIMHeHUus
4.1 AmuHBI. AMMHOKHUCIOTHI. benku 4 bubmmorexa LIOK
https://myschool.edu.ru/
Hroro no pazneny 4
Pa3zgea S. BoicokoMoJIeKy/JIIpHbIE COeIMHECHUSA
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 Eggﬁ?ﬁ;ﬁiﬁﬁﬁ& chu.ru /
Uroro no pazaeny 2
OBHLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KITACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne n/m Kontpoabnbie IIpakTHueckue
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [leprogmueckasi cucTeMa XUMUYECKUX 3 0 0
anemenToB /I. 1. Menaeneera
CtpoeHnue BemiecTBa. MHOrooopasue
1.2 P P 4 0 0
BEIICCTB
1.3 XHUMHUYECKUE PEAKIUU 6 1 1
Hroro no paszneny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 Mertab
2.2 Hemerambl 1
CBs13b HEOPTAHUYECKUX H OPraHUISCKHX
2.3 2 0 0
BEIICCTB
Hroro no paszneny 17
Pa3znea 3. XuMus 4 :KU3Hb
3.1 XuMUs ¥ )KU3Hb 4
Hroro mo pazaeny 4




OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacoB DJIEKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero U3yUYEeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1 0 0
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE 04.09.2023
Teopust cTpoeHUst OPraHNYECKUX
2 i A. M. b & 1 0 0
COeAMHEHU I yTJIepoBa, eé 11.09.2023
OCHOBHBIE MTOJIOXKEHUS
[IpencraBienue o kinaccuPpuKauu
3 opraHuveckux Beniects. HomeHkmatypa 1 0 0
(cucremaTuyeckas) U TpUBHAJIbHBIE 18.09.2023
Ha3BaHUS OPTaHMYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1 0 0
TOMOJIOTMYECKUH PsijL 25.09.2023
5 MeraH u 3TaH — npocTeniue 1 0 0
MpEeACTaBUTENH AJIKAHOB 02.10.2023
6 AJIKEHBI: COCTaB M CTPOSHUE, CBOMCTBA 1 0 0 09.10.2023
7 OTHIIEH U PONMIIEH — MpOCTEHIINe 1 0 0
MIPEICTaBUTENH aJTKEHOB 16.10.2023
[TpakTuyeckas padora Ne 1.
8 1 0 1
«[lonmy4yeHue sTHIIEHA U U3yUEHUE €TO 23.10.2023




10

CBOWCTB»

Aunkanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. Iomyyenue
CUHTETHYECKOTO KayuyyKa 1 pPEe3UHbI

AJIKHHBI: COCTaB U 0COOEHHOCTHU
CTPOCHUS, TOMOJIOTUYECKHH PS/I.
AlleTuIeH — NpOCTEeUIIHI
MPEACTaBUTEb AIKHHOB

06.11.2023

13.11.2023

11

Brrunciienus 1o ypaBHEHHIO
XUMHYECKON peakiuu

20.11.2023

12

13

Apensl: 6eH301 1 TOITY0J. TOKCHYHOCTB
apeHoB

I'enernyeckas CBSA3b yII€BOJOPOAOB,
IIPUHAIEKAIUX K Pa3IMYHbIM KJ1accaM

27.11.2023

04.12.2023

14

[IpupoiHBIE HICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIAHBIN a3 U
MONyTHBIE HEPTSHbIE ra3bl, HePTH U
IPOAYKTHI €€ mepepaboTKH

11.12.2023

15

[IpupoiHBIE NICTOYHUKHT
YIJIEBOAOPOJOB: MPUPOIHBIN Ta3 U
MOMyTHbIE HEPTAHBIE Ta3bl, HEPTH U
MPOAYKTHI €€ mepepadoTKH

18.12.2023

16

17

KontponbHas paboTta mo pazaery
«YTII€BOIOPOABD)

Hpe):[eanble OIHOATOMHBIC CIIUPTHI:
METAHOJI 1 O3TaHOJI. BO[[OpOI[HaH CBs3b

25.12.2023

08.01.2024




18

19

20

MHOroaroMHsbI€ CIIMPTHI:
STUJICHIJIMKOJIb U TIIMLEPUH

DeHOII: CTPOCHHUE MOJIEKYITBI,
(bU3MYeCKre U XMMUYECKHUE CBONCTBA,
MIPUMEHEHHE

Anpaeruapl: GopMabaeTuI 1
areTanbaerua. AeTod

15.01.2024

22.01.2024

29.01.2024

21

OAHOOCHOBHBIE NpEEIbHBIC
KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U

YKCyCHast

05.02.2024

22

23

24

[IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaSI M OJICHHOBAs KHUCJIOTHI,
KakK MPEACTaBUTECIIN BbICIIIUX
Kap6OHOBBIX KHUCJIOT

MBpbi1a Kak cOJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOLLEE JCHCTBUE

12.02.2024

19.02.2024

26.02.2024

25

26

27

CrnosxHble 3(Upbl KaK IPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. ['uaponus
CIIOKHBIX 3(pHUpOB

XKupsr: runponus, npuMeHeHue,
Ouos0ruYecKas pojb )KUPOB
VYraeBojsl: cOCTaB, KilaccuuKanus.
Baxuelimme npecTaBuTeNn: TI0K03a,
¢bpyxTO3a, caxaposa

04.03.2024

11.03.2024

18.03.2024

28

Kpaxman u nenirono3a kak npupoHbie




IIOJIMMEPBI

KonTponbnas pabota no pazaeny

25.03.2024

29 «Kucnopoacoaepkaimue opraHnuecKue 1 08.04.2024
COEIMHEHUSD

30 AMHHBI: METHIIAMUAH U aHWJINH 1 15.04.2024
AMUHOKHUCIIOTHI KaK aM(oTepHbIE

31 OpPraHUYECKUE COCTUHEHUS, HX 1 99 04.2024
ouosornueckoe 3HaueHue. [lenTuasl

32 Pewenue 3amau 1 29.04.2024

33 benku xak npupoaHsie 1
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS 13.05.2024

34 OCHOBHBIE TOHATHSA XUMUH ) 1 20052024
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
OCHOBHBIE METO/IBI CHHTE3a

35 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1 97 05.2024
[TnacTMacchl, KayqyKu, BOJTOKHA

OBHIEE KOJIMYECTBO YACOB I1O 35

I[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

XUMHUYECKUI J1eMEHT. ATOM.
DnexTpoHHask KOHPUTYpalKs aTOMOB

KoaudecTBO 9acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHUS

DJIEKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHECHUN
10 TpyHIam U rnepuojam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 3neMeHTOoB J[.J1. MeHneneeBa
B Pa3BUTUU HAyKU

Crpoenue BemecTBa. XUMHUYECKas CBS3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBsI3U. BogoponHas cBs3b

BaneHTHOCTE. DNEeKTPOOTPUIIATETLHOCTD.
Crenienn okuciieHnsa. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHUS

IlonsTue o AUCIICPCHBIX CUCTCMAX.
HUctunasie n KOJUIOMJHBIC PACTBOPHI.




MaccoBast 107151 BEIIeCTBa B pacTBOpPE

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUN.
I'enernyeckas cBSI3b HEOPraHMYECKUX
BEILIECTB, Pa3IUYHBIX KJIACCOB

Knaccudukanus XuMuIecKux peakiui B
HEOPraHUYECKOW U OPraHUYECKON XMMUH.
3aK0H COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPH
XUMHUYECKUX PEAKIIUIX

Ckopoctb peakiuu. OOpaTuMble peaKkiuu.
XUMHYECKOE paBHOBECHE

10

[IpakTuueckas padora Ne 1. «BnusiHue
pa3auyuHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON pPEaKIIUN»

11

DNEeKTPOIUTHYECKAS TUCCOIIAAIIHS.
[TousiTie 0 BogopoaHOM mokasatene (pH)
pactBopa. Peakunu noHHOTO 0OMEHa.
I'mpponus opraHnyeckux u
HEOPraHWYeCKUX BEIECTB

12

13

OKHCIUTENTEHO-BOCCTAHOBUTETHHBIC
peaknuu. [ToHsaTHE 00 3MIEKTpOTU3E
pacIuIaBoB ¥ pacTBOPOB COJICH

KonrtponsHas pabota no pasaeny
«TeopeTnueckre OCHOBBI XUMHUN»

14

MeTannsl, UX IMOJIOKSHHUE B
[Tepuoanueckoit cucTeMe XUMUYECKUX




anemeHToB 1. . Menpeneena u
0COOCHHOCTH CTpOeHUs aTOMOB. Ob1He
(busnyecKkre CBONCTBA METAIIJIOB

15

16

CruiaBbl METAIIOB. DJIEKTPOXUMUYECKHI
PsI HAIPSKEHUN METAJUIOB
XUMHUYECKUE CBOMCTBA BAXKHEHIITUX

METaJUIOB (HATPUH, Kaaui, KaabIUui,
MarHui, aJJlOMAHUAN) U UX COSTUHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

18

19

20

XuMHuUyecKre CBOMCTBA IIMHKA, JKeae3a 1
UX COCIMHEHUH

ITpakTuyeckas padora Ne 2. "Perienue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME
«Mertamae"

HeMeTaJ'IJ'II)I, HUX ITIOJIOKCHUEC B
[Iepuoanueckont cucteMe XMUMUYECKUX
anemenToB . 1. MenneneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

21

®u3nYECKNe CBOMCTBA HEMETAIIJIOB.
AJITOTPOITUS HEMETAUTOB (Ha MMPUMEPE
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)

22

23

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
HUX COeIUHEHNN

XuMHUYECKHE CBOMCTBA a30Ta, (pocopa u
HX COEIUHEHUI




24

25

26

XUMHUYECKHE CBOMCTBA YIJIEpOa,
KPEMHUS U UX COCIUHEHUI

[IpumeHeHne BaxXHEUIIINX HEMETAIIIOB U
HUX COEIUHEHNN

O0001eHne U cCUCTEMATH3AIM 3SHAHUN 110
teme «HeMmeramas». Beraucnenus mo
YpaBHCHHUSM XMUMUYECKUX PEAKIHIA U
TEPMOXUMHUYECKHE PACUETHI

27

[IpakTnueckas padora Ne 3. «Pemenue
AKCIIEPUMEHTAIIBHBIX 3a/a4 110 TeMe
"Hemertannsl"»

28

29

30

31

KonTponbHas padoTa no remam
«Metamael» 1 «Hemeramisy

HeOpFaHI/I‘leCKI/IC " OpraHUYCCKUC
KHCJIIOTHEI. HeOpFaHI/I‘leCKI/Ie n
OpraHn4€CKUC OCHOBAHHUA

AmdoTepHbIe HEOpraHU4ecKue 1
opraHuueckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKNX Y OPTaHUYECKUX
BEIIECTB

Ponb xuMnu B obecrieueHuu
JKOJIOTUYECKOM, SJHEPIreTUUECKON U
MUIIEBON OE30MaCHOCTH, Pa3BUTHHU
MEIUITUHEI

32

[IpencraBienust 06 0OMIMX HAYYHBIX
IIPUHLIMIIAX POMBIIUIEHHOT'O ITOTY4YCHHUS
Ba)KHEUIIINX BEIIECTB




33 l YesnoBek B MUpE BEILIECTB U MAaTEPHAIIOB 1
34 ‘ XUMHS ¥ 3J0POBbE YEIIOBEKA 1
OBLIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME







YUYEBHO-METO/IUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSI3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumus / I'abpuensu O.C., Octpoymos U.I'., Cnaaxos C.A., AkunoHepHoe
obmectBo «M3narenscTBO «IIpocBerieHne»

» Xumus, 11 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
https://resh.edu.ru/subject/29/

Beenute 1. O.C.I'abpuensn, I'.I'.JIpicoBa « Xumust Metoaudeckoe nocooue —
0a30BbIl ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XuMuUs B TECTaX, 3aja4ax,
ynpaxkHeHusix. 11 kmace» — M.: Ipoda, 2023 ron.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YimakoBa «Xumus 11 kmacc:
KoHTposibHbIE U TIPOBEpOUHbIE pabOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensu, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
Hacronbnas kaura juis yuurens». Yacts 1 — M.: poda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBeaenckas «Xumus 11 kiacc:
Hacronphas kaura mis yuaurens». Yacts 2 — M.: [poda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoyMoBa «3aauu o XuMuu u
crocoOsI ux pemenus» - M.: «Jlpoday», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kinacc noypodHblie MIaHbl 0 Y4EOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpam» Yuutens 2018roz.

8. M.A.Pa6oga, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumun 11 kmaccy, - M.:
Ok3ameH, 2019r.

9. 9. O.C.I'abpuensn, N.I".octpoyMmoB « XMMUYECKUN IKCTIEPUMEHT B 1IKoJjIe 11
kiacey; - M.: Ipoda. — 2019 roa.

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH
MHTEPHET

https://myschool.edu.ru/
https://rosuchebnik.ru/material/khimiya-pourochnye-razrabotki-10-klass-
bazovyy-uroven-metodicheskoe-po/

Beeaute Beenutemanusichttp://www.chemnet.ru I'azera «Xumusn» u cait
IUIsl yUUTEN «fl uay Ha ypoK XUMUN»

http://him.1september.ru Equnas xomnexius LIOP: IIpeameTHas KOUIEKIMS
«XHUMUS

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4YHbIE
OKCIICPUMCHTEI: XMUA. KOJ’IJ’I@KHI/I}I Poccuiickoro O6IHCO6pa?>OBaTCJIBHOFO
Imopraja



http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOepoBoit

http://www alhimik.ru Beepoccutickas onmuMIinana IIKOJIBHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranmueckast XuMusi: SJICKTPOHHBIA y4eOHUK ISt
CpPEIHEH IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: 3JICKTPOHHBIN Y4COHUK
http://www hemi.nsu.ru OTKpsITHINH KOJLISIK: XUMUS
http://www.chemistry.ru JluctaHiinoHHas OJUMITHAAA 10 XUMHUH:
TEJIEKOMMYHHUKAITMOHHBINA 00pa30BaTEeIbHBIN MPOCKT



